; e3eC@H6TTS#17 February 2004 1 DESCRI PTI ON METHOD AND APPARATUS FOR

HANDLI NG ARRAYED COVPONENTS Technical Field 5 The present i{‘)’lﬁ‘éﬁdaﬁf‘zd gl ates
to a method and apparatus for handling , arrayed conponents that eegs
arrayed conponents conposed of a plurality of conponents in array, and nore
particularly, relates to a nethod and agparatus for handling arrayed
conponents including a 10 feedi ng nethod and device of arrayed conponents,
~a transfer device with use of the feeding device, and a housi ng devi ce.
More specifically, the present invention relates to, for exanple, a nethod
and device for feeding arrayed semniconductor elenents so that a nunber of

di ced 15 semiconductor el enents ar PRYEBIPAIP8rtical and hori zont al
direction are picked up one by one, a transfer device for transferring

pi cked- up XeRieBnaibt BPPARBEERt EOROHANREANG| ARBAYEM FOMBMENTRy device for
housi ng the picked-up sem conductor elenments in various housing nenbers in
20 specified packing styles. One exanple of the sem conductor elenents
i ncl udes an individual IC chip separated by dicing froma sem conduct or
waf er w t hTecphiucali Fyedfl i ntegrated circuits forned. 25 Background Art
17 February 2004 2 A sem conductor wafer is fabricated to have a 5
5 The present invention relates to a method and
apparatus for handling A arrayed components that feeds
arrayed components composed of a plurality of components in
array, and more particularly, relates to a method and
apparatus for handling arrayed components including a
10 feeding method and device of arrayed components, a transfer
device with use of the feeding device, and a housing device.
- More specifically, the present‘invention relates to, for
eXample, a method and device for feedihg arrayed
semiconductor elements so that a number of diced
15 semiconductor elements arrayed in vertical and horizontal
direction are picked up one by one, a transfer device for
transferring picked-up semiconductor elements to other
places, and a housing device for housing the picked-up
semiconductor elements in various housing members in
20 specified packing styles. One example of the semiconductor
elements includes an individual IC chip separated by dicing

from a semiconductor wafer with a plurality of integrated

circuits formed.

25 Background Art



10 15 20 nunber of sem conductor elenents arrayed in vertical and

hori zontal direction. Each sem conductor el ement is subj ectgdedoRiary 2004
processi ngs such as checking of defective products and marki ng thereof, and
t hen separated by dicing processing for enabling individual handling. Each
sem conductor elenent is arrayed orderly and densely on a dicing sheet. In
order to ensure swift pickup of each of the sem conductor el enents one by
one for enabling various handling such as transfer to other places or
housing, in the past as shown in fig. 18, the sem conductor elenents have

been collectively handl ed.b SUpport i bod 06 supporti t.he

seni conduct or el ene ssﬁﬂﬁ#§#§W§£8ﬁ'tH@Qchih% %ﬁgéﬁ.a&FFL ggHJVQH%nF of

t he supporti body 106 at a, specified position in X and Y two orthogonal
array i r SUTIGHS OF G S ETHRcPOPTEPETorE 1 YRA saff CENekEat ePeent s
are sequentially nmoved to a pickup position where a push-up_pin is provided
to aid pic %ﬁhﬁ%ﬁicﬁ#%?cﬁggﬁing t & deni IHRRAGIC P eneft eBBREr oSt he

| ower side, and after sem conductor elenments are separated from each other
t hrough eXpPRiGEDf tohePdPERE§ 1886t SHEND pUsHEPLUPTHF 09Tt hdeferEi vei de by
t he push-up pin, the sem conductor elenents are subjected to pickup

oper at i on BFpB cghpordnrahikhadi fhereelf, 16ad Jhapnserpeatéq, biyndpicékgp
operation, one 17 February 2004 3 sem conductor el enent at the pickup
posi tion PFagestiast afersepenabing r omnstitvédusdni cbaddéiog - el emeBashand

pushed up higher than other surrounding sem conductor el enments,. which
enabl es t Ifemdopshtitothaatiehegtt dsl ar0Ryesl orderly and densely on a

dicing sheet. 1In order to ensure swift pickup of each of
the semiconductor elements one by oné for enabling wvarious

10 handling such as transfer to other places or housing, in
the past as shown in fig. 18, the éemiconductor eleménts
have been collectively.handled by a supporting body 106
supporting the semiconductor elements with .held on the
dicing sheet. With a movement of the supporting body 106

15 at a specified position in X. and Y two orthogonal array
directions of each semiconductor element, the semiconductor
elements are sequentially moved to a pickup position where
a push-up pin is provided to aid pickup operation by
pushing the semiconductor element up from the lower side,

20 and after semiconductor elements‘are separated from each
other through expanding of the dicingksheet and pushed up
from the lower side by the push-up pin, the semiconductor
elements are subjected to pickup operation by a component
handling tool 103.

Consequently, in pickup operation, one




5 sufficiently execute pickup operation such as suction targeting the sole
sem conductor el ement w thout being bothered by surroundi ng 58} eR¥dust O
el enents or causing di spl acenment of surroundi ng sem conductor el enents,

t hereby achieving swift and secure pickup of the sem conductor 10 el enent.
The sizes of sem conductor wafers are bggoning | arger fox further increase
of efficiency in manufacturing and handl¥i ng of sem conductor el enents.
Large wafer has a dianmeter as |arge as about 200mm |In the future, there is
15 expected a wafer having a dianeter as | arge as about 300 mm However, in
manuf act uri ng, of sem conductor el enents, since all individual diced

sem conduct Yt SPRIMENERT p il &R tthe 2SuppBF t itg By PSS thad haddl B it

pi ckup operation in the above-stated nethod, a travel distance necessary
for 20 theSSUpPporIRRFIRY | P60 BENRY aleMirENAUGHAr s&ticdemdisct gnd

el ements to the position of the push-up pin provided in a specified

posi ti on, P@%@?dtrkppn%kqmﬁ@ostha@n,OEB?ressaﬁa§upd1@gdi@mmﬂgonﬁuq;or

seni conductor wafer both in tw X and Y directions, i.e., the size of a
regi on thatlemenis, swppehrt nrgbbedy thee campsurent t handéingohdadt 103eltanent s,
17 February 2004 4 the necessary plane space of which is twi ce the dianeter
of the sensebhtickentlyafexedotd ipickapd ¥pdrprsdbnonsuadh shkown sucthicgr 18.
As a result, an apparatus for handling sem conductor wafers having a | arge
di anet er apairgetkiqg e 5 sdileced ssanmicontudiar o lemerits as ttlovn dedvey has

| arger pl ane space by necessity. Larger-sized apparatuses cause not only

i ncreased otsltendd t hg appacatidsiesy t hembebudactbut ellatercatises RaglEmng
running cost in heating and electricity of a clean roomin 10 which the
appar at usedi sy backsh t Whif céurroundengxaspl eondqeabs a3 ehieght sgs t3@ radyt i on
yen a nonth in. the case of a clean roomw th area of 600 n2, bringing
about a sesdiolsvigy issEUR obndncseaged ostophed &f eard IsheiizRRanaitey: |t
is an object of the present invention to 15 provide a nethod and device for
feedimg argByrsheonmponents and a net hod and apparatus for handling arrayed
conponents using the nethod and device for feeding arrayed conponents

capabl e of handling fld &heear rayed LOMANRRIMIGF NWRiFeUD oper aldmiwd hin a
novenent range of a supporting body 20 agai nst the size of a region for

suppor ti ng) aFg&y g, £OFRPRRALS 13Kkl (X P £K1P; OREY AL hOMaBHGE A% rdinged
-sem conductor” el enents smaller than that in the prior art. Disclosure O
I nvention 5png handling of semiconductor elements. Large wafer has a
diameter as large as about 200mm. In the future, there is
.15 expected a wafer having a diameter as large as about 300mm.
However, in manufacturing of semiconductor elements, since
all individual diced semiconductor elements put on the
supporting body 106 are handled with pickup operation in
the above-stated method, a travel distance necessary for
20 the supportihg body 106 to bring all individual
semiconductor elements to the position of the push-up pin
provided in a specified position, i.e., the pickup position,
corresponds to a diameter of a semiconductor wafer both in

two X and Y directions, i.e., the size of a region that the

25 supporting body 106 supports the semiconductor elements,




25 In order to achieve the above object, the present 17 February 2004 5
invention is structured as descri bed bel ow. According to a {i t of
the present invention, there is provided a nethod for handeH%ﬁgfﬁgggg
conponents that feeds the arrayed conponents arrayed in two 5 conmponent
array directions, conprising: noving each conponent supported on a
supporting body in a state of being arréyed in two orthogonal directions to
~a pickup position in sequence with a novenent of the supporting body in the
two conponent array directions, and nmaking the 10 conponents subjected to
pi ckup operation by a conponent handling tool,-wherein each unit region set

by divi di id*® RRFHDIRAY BipporiPage refi vhieh ipetyiigpothengibs@fesbedt an
approxi mately central position of the supporting body into .a plurality of
regi ons i stipssenbbpeedactar pizkep Bethdby A5apdsit ddrebyiposagisoshewnt he
supporting body about the approximately central position of the supporting
body in a iswi tkid.ng I¥anner Asana afesulieactrnuniappeegitors | Soshendidahgat t he
pi ckup standby position, positioning each conponent in the 20 positioned
uni t regi gerticemdupickupa pess thaving sefaegeednanbtarmandneickihat g
supporting body in the two conponent array directions, and subjected to

pi ckup opetiatedn semisequbndmr Aedemgntg t asa stecwnd sspest fs t Narpeesent
25 invention, there is provided a nethod for handling arrayed 17 February
2004 6 comlonentspdd@tb§ eedsesdhetarrayed conponents arrayed in two
conponent array directions as defined in aim1l, wherein the conponent is

subj ected to the pi ckalipg@pesbdé@napyathHeusospesest havdbhng taehewiskh
push-up operation by a push-up

cost of the apparatuses themselves, but also causes higher
running cost in heating and electricity of a clean room in
10 which the apparatuses are wused, which, ig one example,.
equals as high as 30 million yen a month in. the case §f a
~Clean room with area_of'GOO m?, bringing about a serious

new iSsue.of increased occuﬁied area of the apparatus;
It is an object of the present invention to
15 provide a method and device for feeding arrayed components
and a method and apparatus for handling arrayed components
using the method and device for feeding arrayed components
capable of handling all the arrayed components in pickup
operation within a movement range of a supporting body
20 against the size of a region for supporting arrayed

components subject to pickup operation such as diced

semiconductor elements smaller than that in the prior art.

Disclosure Of Invention

25 In order to achieve the above object, the present




5 pin involved, and after each unit region is positioned at the pickup

st andby position, the conponent in the positioned unit reghqub@a@qmgg to

t he pickup position in sequence with a relative novenent of the supporting
body, the pickup position, and the push-up pin in the two 10 conponent
array directions, and subjected to the @Jckup operation in sequence to feed
the arrayed conponent s arrayed in the two conponent array directions.
According to a third aspect of the present invention, there is provided a
met hod for handling arrayed 15 conponents that feeds the arrayed conponents
arrayed in two conponent arrag di,rections ag geLined in Cdaiml, wherein
the conpondhfeRisi Qb BcTREUEEUTRE PF cREPCHPREG: PEAOBY t he conponent
handl i ng tool with push-up operation by a push-up pin involved, and when
the conponent is subfpeeReding the 29 p%ékﬁgp 8pBr&L o T f HehePTESHHRYY si ng
correspondj ng each unit region set by dividing a conponent supporting
regi on of kMéeRubport FRgreody REFQYH FProsiomt EPY BeRElANJpFHRFYSY of

t he supporting body into a plurality of regions to the 25 pickup position
and the pustnpenenps Gmet fagdsebhaapyraged zomppaenitise agirekgs gésittnon and
the push-up pin are corresponded to each unit region, noving conponents in
the Unit reypInent r espuadi ngdiverhéopisckupcpoBELEdRgand ndeipash-aasipin in
sequence to the pickup position with a 5 relative novenent of the pickup
posi ti on armmpdwepusisuppopited and tdhe sspppotiingg body iint ke stwwsteomfonent
array directions, and maeking the conponents subjected to pickup operation
in sequendseing f eadayieel ainayedo carpdreertirs lar ddyed timrtshe tbwoa ¢ grijgdngnt
array directions. 10 According to a fourth aspect of the present

i nventi on,pd et Bom Siprovipdenca wethod fovehandl oifig tawer ayetocdnponéddy as
defined in any one of the first to third aspects, wherein the unit region
is a quartgf rneg orwdl ViedRgoh¥nan anghe ofi BOcHegneps. and5 nitkknidi nthd 0 a
fifth aspect of the present invention, there is provided an apparatus for
handi ¢ ng %ér?&@e&@ﬂp%wte%t&pﬁﬁbl ShIEkuE GYEIQEN I BGei ¥i RprgRHdN for
recei ving-and hol di ng a supporting body which supports conponents arrayed
20 in two st hogefatodi] eqhicdRSin dd@ceuNiNg regGlnonsd®t By i Ad vdennge A or
rotating the conponent receiving section about an approxi nmately central

posi tion Oéortﬁ%éﬁeew SHPRET kbgIoR0dY, tARdslipboR@SiHg I LRRIL Wi t

region of a ‘urallpy.o regions Set R

approximately central position of the supporting body into

a plurality of regions is positioned at a pickup standby

- 15 position by rotation bof the supporting body about the

approximately central position of the supporting body in a
switching manner; and

after each unit region 1is positioned at the

pickup standby position, positioning each component in the

20 positioned unit region to the pickup position in sequence

with a movement of the supporting body in the‘two component

array directions, and subjected to pickup operation in

sequence.

According to a second aspect of the present

25 invention, there is provided a method for handling arrayed




25 by dividing a conponent supporting region of the supporting 17
February 2004 8 body about the approximately central positifypéghahq%o4
supporting body into the regions at a pickup standby position about the
approximately central position of he supporting body in a sw tching nmanners
and 5 a two-direction noving device that noves the conponent receiving
section in the two conponent array di re®tions and noves the conponents in a
unit region positioned at the pickup standby position ow the supporting
body to the pickup position in sequence for making the 10 conponents
subj ected to pickup operation by a conponent handling tool. According to a
si xt h aspeempohenhe phesedieedsydhte ¢ ravest €amPqIvaiVi ek Zalyep palr aiws f or
handl i ng arrayed conponents as defined in the fifth aspect, further 15
conpri si ngomponApbnentray ahsfest tews cesf gle fgingd nynugleha donpdmeraimoved
to the pickup position with use of the conponent handling tool and
transferrthg thepsamntt o ot bebjptheds toAddm dbhgktp apsewénvh dgpetdie of the
present 20 invention, there is provided an apparatus for handling arrayed
conponent soapotehicnadnidl itlge thioflt lwidh fudhrugs peedratfion Hey compsh-simg: a
conponent housi ng section which nakes it possible to handl e the conponent
in aspackpii Shylog vasi,25% el agteeceiavdd umita cogponeis hossivigreirher for
next - st ep 17 February 2004 9 handling; and
the pickup standby ©position, the component in the
positioned unit region is moved to the pickup position in
sequence with a relative movement of the supporting body,
the pickup position, and the push-up pin in the two
10 component array directions, and subjected to the pickup'
operation in sequence to feed the arrayed components
~arrayed in the two component -array directions.
Accdrding to a third aspeCt_ of the present
invention, there is provided a method for handling arrayed
15 components that feeds the arrayed components arrayed in two
component array directions as defined in Claim 1, wherein
the component is subjected to the pickup operation by the
component handling tool with push-up operation by a push-up
pin involved, and when the component is subjected to the
20 pick¥up operation,
further comprising corresponding each unit region
set by dividing a component supporting region of the
supporting body about an approximately central position of

the supporting body into a plurality of regions to the

25 pickup position and the push-up pin, and




a conponent transfer device for picking up the conponent positioned at the
pi ckup position with use of the conponent handling tool anq7¢%g@§&gbbgng
the sane to the 5 conponent housing nmenber in the conponent housing
section. According to an eighth aspect of the present invention, there is
provi ded an apparatus for handling arrayed conponents as defined in any one
of the fifth to seventh aspects, furthe? conprising: 10 w an identifying
device for inmaging the conponent at the pickup position and perform ng

i mge recognition; a reference position switching device for switching
reference of position recognition by the .identifying device after a unit
region at the pickupftersttardpyi Qo toci diosMAE heide Wl Eh+@bapignape the
supporting body by the receiving section rotating device. According to a

ni nt h aspeelr refsgoh@ielt asedadVent t 0Begl BRY € mo% IO SIRshridh BPpas akng for
handl i ng arrayed conponents as defined in the seventh or eighth 20 aspect,
conpri si nginid t,00; 40t abi-pes@eKksadf oo I ehat igigitle podRensh! iandehag tool
about a center of " the conponent to be picked up thereby; and a control unit
for contrallng he;to rg%%ﬁj 5.+devi : o] g a direction of
t he conpo%ggF %Fhkgéﬁ Q%% Fe 52%?228§4 E%gu fﬁ%%ezﬁgﬁﬁgﬁéht“ﬁghdléng
Lool =f hr oyah Jqtal i al Gled e s¢ommanept papdina .00l bqt N, d oglcKOLAt i ng

device after a unit reglion | ocate e pirckup 'standby position’is

swi tched with r ti 0 oktin d recei vi,ng tion
rotating é&’ce&%clggrgdi%\%éé%rgi&%t %toé"%’geg’? %P%Yh%‘pcgrggén%to |er?vten??§%¥ t here
is provid an.apparat us. f or, housi arraved conponents . a efined in the
i ght ' as QAR CtaSRSr Tty BRkSRYT S oLt PP RS Sperta PEREBR  ne
10 conponent h%using.section and the cquo eq%}handliqg ool so that the
conponent “REGE A s edt off €5 oViUe e;ﬁpur S t YA OF2 ¥ onefPeRBusT ng
menbers side by side, .and a plurality of the conponent housing nenbers are
separ at el ﬁ‘rﬁ?é%dprl&p&hley a'é’pé:r‘?&]pr?dleﬁ# &hhe rr?cf'l%l%onent pi cked 15 up
by hge conponent handling tool _and identifjed bg t he igentifyin? devi ce for
transfer and housi n§<GR&EREI%n EoAacBor §PHY TR0 &RPEEEN 9SpetheofPEReePlesent
invention, there is provided an a ratus for handling arrayed conponents
as defi ne&rﬁvﬁnttﬁé’r’t'eﬁtl}?r&p’e%tE’rQ\ﬁg‘E%‘ii n22BetRed 1o dfardelRenpbheked; s
quality rank defined by electric characteristics and frequency
char act er ICOIPEE Rt Seart S6FIATeht InAGTYr dPRE tf athet hf Bsplecitonf thhed
present invention, there is provided an-apparatus for- handling

aspects, wherein the unit region 1is 'a quarter region

divided by an angle of 90 degrees.

- 15 According to a fifth aspect of the present
invention, theré is provided an apparatus for handling
arrayed components, comprising:

a component receiving section for receiving and
holding a supporting body which supports components arrayed

20 in two orthogonal directidns;

a receiving section rotating device for rotating
the component receiving section about an approximately
central position of the received supporting body, and for
positioning each unit region of a plurality of regions set

25 by dividing a component supporting region of the supporting




25 arrayed conponents as defined in the 11th aspect, wherein 17 February
2004 11 one of the types of the conponents is a defective prGdychnapel t he
control unit controls operation ofthe conponenthandling tool so that the
conponent handl i ngt ool di sposesa conponent identified by the

i dentifyingdevice as a5defective product in a disposal section.According to
a 13th aspect ofthe presentinvention, tBere is provi ded an appar at usf or
handl i ngarrayed conponents as defined in any one of the seventh tol2th
aspects, wherein the conponent housi ngnenber is alOtape nenber.. According to
a 14th aspect ofthe presentinvention, there is provided an apparatusfor
handl i ngaPPaled abomwfonditss @Prdess et e by arseniea bf thesitiem toflthhe
aspects, wherein the unit region is a quarter regionlbdivided at an angle
of 90 degrEepoaddmyadi pgdivo anist hthsperegobnle ptesentphekupi ontandeye is
provi ded an apparatusfor handlingarrayed conponents as defined in any one
of the fif Plosti¢idnh aspett $hewhapproxihatehyt ceedirerdl isoahtién of the

regi on20di vi ded at an angle of 180 degree. According to a 16th aspect ofthe
pr esent i nsaptpioart;inighéroelyi Sinpreovawdgtttal metneothdmwr dradhdl | ng arrayedconponent s
that transfers the arrayed conponents arrayed i ntwo conponent array

di reétions, conpri siangt@bfeddiend iansumporihigngdeodyet hahatuppmotresa thd7
February 2004 12 plurality of conponents in a state of being arrayed in the
two orthogompongnteckteaasviga seapoorntin eatingtpesi toaponanYi Ngreagh
conponent in sequence to a pickup position with a novenent of the

supporti ndibedytiaihst hanad cagpesenthkteedbngonestki oMni Nat hgniwo eogpeRent
array directions; picking up the conponent noved to the pickup position
with use gbstiftecrperPAtehdFIH KU StedbRisbd iainst &5 i fige t HgppbeKedgup
conponent to a 10 conponent transfer target position set to be |aid over a
top of theosiyPPest irke b9§¥k\ﬁ'¥>t {'%é@ft?c@n”l% coaneesAt handl g ihgol the

According to"a 17th aspect o e present invention, there Is provided a

met hed forcoﬁl?:%'ein%% a&ﬁﬁiggtéé W?g%g&?aaépgfé'tf‘ﬁg It%t he fifsinaspect

that transfers the array conmponen yed 1n t conponent array

direction i.sitng:; pi cking up the conponent noved to the pickup
position afﬁﬁqqégsggg?ﬁe conponent handling tool; and 20 transferring the

pi cked-up conponent APC%O%&?,‘?)EB%T Jransfisr t Fﬂeeét pog]j_tti L ﬁ%%%?eg@ | ai d

over a top of the supporti w t h 'use of e conponen ng tool . .

According.to an.18th ect of the present 25_jnvention, .there_ i r ovi ded
a et hod %8yeﬁgﬁ8pyng%§§rgyebs pro&ﬂé@ an ~appafatus ' for hanélfhg

!
arrayed components as defined in the fifth aspect, further
15 comprising a component transfer device for picking up the
component moved to the pickup position with use of the
component handling tool and transferring the same to other
places.
B According to a seventh aspect"of the present
20 invention, there is provided an apparatus for handling
arrayed components as defined in the fifth or sixth aspect,
further comprising:
a component housing section which ‘makes it

possible to handle the component in a packing style as

25 being received in a component housing member for next-step




17 February 2004 13 conponents as defined in the first or 17th aspects,
wherein the conponent picked up with use of the conponent handhiag o8Pl is
transferred with front side and back side of :the conponent inverted.
According to a 19th aspect of the present invention, there is provided an
apparatus for handling arrayed components, conprising: a conponent
recei ving section for receiving and holéﬁng a supporting body that supports
a plurality of 10 conmponents in a state of being arrayed in two orthogonal
directions a two-direction noving device that noves the conponent receiving
section in the two conponent array directions for noving the conponents to
t he pi ckuphgadlingn asdi n sequence; a conponent housing section di sposed at
a position to be laid over a top of the component receiving section; and a
conponent transfer devicompoorendi ckrags fiprt ldevAGec ofipongritckindy t nansfhey ri ng
the sane to the conponent housi ng section whenever the conponent is noved
to the pickepoposnt i posiftonedi aj theap20khpappedtioh Whehpnesertf the
invention, there is provided an apparatus for handling 25 arrayed
conponent scaspsieéhbetiand ltihe 19441 aapecttransferring the same to the
5 component housing member in the component housing section.
According to an eighth aspect of the present
invention, there 1is provided an apparatus for handling
arrayed components as defined in any one of the fifth to
seventh aspects, further comprising:
10 : ‘ an identifying device for imaging the component
at the .pickup position and performing image recognition;
a reference position. switching device for.
Switching referende of position recoghition' by the
. identifying device after a wunit region at the pickup
15 standby ©position is switched with rotation of the
supporting body by the receiving section rotating device.
According to a ninth aspect of the present
invention, there 1is provided an épparatus for handling
arrayed components as defined in the seventh or eighth
20 aspect, comprising:
a tool rotating device for rotating the component
handling tool about a center of the component to be picked
up thereby; and

a control unit for controlling the tool rotating

25 device so as to correct a direction of the component picked




17 February 2004 14 wherein the conponent housing section is disposed in a
plurality of rows at a position to be laid over the top of {/iepr@aRREOENT
recei ving section, and the conponent transfer device picks up the'5
conponent and transfers the same to each conponent housi ng section whenever
t he conponent is noved to the pickup position. According to a 21st aspect
of the present invention, there is proviged an apparatus for handling 10
arrayed conponents as defined in the sixth aspect, further conprising a
conponent housi ng section disposed at a position to be laid over a top of

t he conponent_ receiving section, wherein the conponent transfer device

pi cks up MP the Ebapewawonsgad thandkre taelsihEought Heotevlhiomedf KHEsi ng
section whenever the conponent is noved to the pickup position. According
to a 22nd emmuient handbirscinol Menthentoeheretatipgodedédeanisipparat us
for handling 20 arrayed conponents as defined in the 21st aspect, wherein
t he conpongnit haesiimg séochdrdi sali spesedigkup plafealdhy el sidvsrat is
position to be laid over the top of the conponent receiving section, and

t he conporsvittdhenhsfwartidevicdatpiacks afp tihe 25uppopdhient dadivt r dysf €éhe t he
sanme to each conponent housi ng 17 February 2004 15 section whenever the
conpdnent rescamwiath tsedtieopi mkitept rogi dévice According to a 23rd aspect of
the present invention, there is provided,an apparatus for handling 5

arrayed conponents agcdefditedl i toany onetdf tHdwek h ¢ 22nd appeskat
further conprising a front-back inverting device di sposed between the

transfer dewede: 25, t thaamparenprbatsatd) sect bpbarb@fisselfest i veu¥ing
perform ng operation of receiving the conponent fromthe transfer 10

devi ce, inverdyew fe@fboséles andsbaglkrsindd ofir hecle®NpeDgRth aadpbewsi ng
t he conponent I n the conponent housing section. According to a 24th aspect
of the pres§firising a control unit for controlling operation of the
10 component housing section and the ;omponeqt handling tool
so that the component housing section .can provide a
plurality Qf'component housing_membgrs side by side, and a
plurélity of the cbmponeht housing mémbers ére sépafately
used properly depending on a type of the component picked
15 up by the component handling tool and identified by the
identifying device for transfer and housing operation.
According to an 1llth aspect of the present
invention, there is provided an apparatus for handling
arrayed components as defined in the tenth aspect, wherein
20 the type of ﬁhe compdnent is quality rank defined by
electric characteristics and frequency characteristics of
each component.

According to a 12th aspect of the present

invention, there 1is provided an apparatus for handling

25 arrayed components as defined in the 1lth aspect, wherein




invention, there is provided an apparatus for handling arrayed conponents
as defined in the 20th or 22nd aspect, 15 further conprising Ry885%0
conponent transfer device for receiving the conponent fromthe transter
devi ce and separately transferring the conponent to the conponent housing
section provided in a plurality of rows. According to a 25th aspect of the
present 20 invention, there is providedlan apparatus for handling arrayed
conponents as defined in the 20th or 22nd aspect, further conprising a
front-back inverting device for receiving the conponent fromthe conponent
transfer device, noving to the conponent housing section provided in a 25
pluralityoné pbwsheangrseparfatghy compshentsnjst he de b theter gargd 204 16
conmponent with front side and back side thereof inverted to each conponent
housi ng saudi ¢&ire Accwotdohguindta @oitrakpeopechtiba pseseht iqomesdriear; t here
is provided an apparatus for handling 5 arrayed conponents as defined in

t he 20t h ban@2ihdgaspedt soMidrai ntlee cotmpyresechiendlahgeach 1c aiEpesd s
housi ng section disposed in a plurality of the rows is noved to a transfer
target poaitécpomerte idsmponeidd r épei theg seehtofiyiagd dbeieenposert is
transferred to the concave section of the 10 conmponent housi ng section

moves to deeectitBSpebdhatgeh ROSikpORaDY skleieanponent transfer device.’
According to a 27th aspect of the present invention, there is provided an

apparatus for handl ppgoaHiayed teoMPNes asasigbénedoien tthe 2QH e Qn22nd
aspect, 15 wherein based on data identifying respective division of each

conponent j AGEAY €8n PN HEr SUPROT e ikRAY . afaChpS2PREASN s Of nESRACH Y e
division is transferred to a plurality of the ‘conponent housing sectlons

di sposed By Gl uliSEBRoBheRREN COMNGH 20 AFoodbngst prd ZBLAsPad of
the present invention, there is provided an apparatus for handling arrayed
Co”pon.e”tfééﬁ defd | ”th‘EeihXt{hdéSE%& onkhg. Cl‘?é‘iggfﬁgt ?ne‘?rﬁe’lg gsplyral ity
of sem conduct or "el ements separated froma sem conduct or watrer by dicing,
furiﬁer ZéaBQ”BERBEPg: 17 February 2004 17 a conponent feeding section
for housing a supporfing body that supports the conponent in a state of

bei ng arrayed in.thﬁcEgngE%th%pag(ﬁff%ﬁiOggpggg feeding, present

invention, there is provided an . apparatus for handling

arraYed cbmponents as defined in any one of the fifth to
-13th aspects, wherein the unit region is a quarter region
- 15 divided at an angle of 90 degrees.

According to a 15th aspect of the present
invention, there is provided an apparatus for handling
arrayed components as defined in any one of the fifth to
13th aspects, wherein the unit region is a half region

20 divided at an angle of 180 degree.

According to a 16th aspect of the present
invention, there is provided a method for handling arrayed
components that transfers the arrayed components arrayed in
two component array directions, comprising:

25 feeding a supporting body that supports a



the sane to a feeding position; 5 a taping packagi ng section for housing
the sem conductor elenents in array in an extending directqu%g&a&q§ogape
menber and perform ng tapi ng packagi ng; and a front-back inverting device
di sposed between the conponent transfer device and the taping packagi ng 10
section, for selectively performng operation of receiving the
sem conductor el ement fromthe conponenkZtransfer device, inverting front
si de and back side of the sem conductor el enent, and housing the conponent
in the tapi ng packagi ng section, 15 wherein the conmponent receiving section
recei ves and hol ds the supporting body extracted fromthe conponent feeding
section, pPherahdtigli pdctcdoowomewitisg ide\d cetabyesft he iangnaarented eiaeithiag
section in the two conponent array 20 directions for noving the
sem condutwor oetbngnhailndsequenonst toa apicokpprigesi tfeen i randddiet icpnponent
transfer device picks up the sem conductor elenent and transfers the sane
in sequence to the maping peakagicogpseehitoninheneyesndde ek cosiduaior 25
el enent is noved to the pickup position. 17 February 2004 18 According to
a 29th aspesitobnt heitH esentovewent i @F ther esu'z%acpf@yﬁge%oaﬁ agpar@tdis for
handl i ng arrayed conponents as defined in the 28th aspect, wherein the
tapi Bg pagkmgbnensectbeBihg HSPOSEEnatid Pasd t it t Cimbishd @t d Huefy a top
of the conponent receiving section. According to a 30th aspect of the
present iaveattpBnsthere is provided an apparatus for handling arrayed
conponents as defined in the 28th .or 29th aspect, wherein based on data
identifying each segkgpndyct I =olo} 4N r n.t:
sem conduct or maferﬁ%gggﬁglﬂgi }gﬁﬁ SE?@%E%*@& g gg?rigécﬂgﬁgc#%?ﬁggfcs and
[reauencypghat a6heqt Bhl 68.05£RAD BERLEARALCHAL AT ATEYog 13aGhpem conduct or
red to a & |

el ement of respective quality rank 1 s transfer urality of taping

packaging sections %?agE§89§fggby1ﬂﬂ§|isﬁéfﬂgiup component to a
10 component transfer target position_set to be laid over a
top of the supporting body with use of the component
handling tool.
| | Accofding to a 17thv aspéct'.of the present
invention, there is provided a method for handling arrayed
15 components as defined in the first aspect that transfers
the arrayed components arrayed in the two component array
direction, comprising:
picking up the component moved to the pickup
position with use of the component handling tool; and
20 transferring the picked-up component to a
component transfer target position set to be laid over a
top of the supporting body with use of the compbnent
handling tool.
According to an 18th aspect of the present

25 invention, there is provided a method for handling arrayed




Brief Description O Drawi ngs These and ot her aspects and features of the
present invention will become clear fromthe.follow ng 20 desehiupliens t aken
in conjunction with the preferred enbodi nents thereof with reference to the
acconpanying drawings, in which: Fig. 1 is a plan view show ng an appar at us
for feeding, transferring, and housing arrayed conponents 25 according to a
first embodi ment of the present inventibh; 17 February 2004 19 Fig. 2 is
a front view showing a part of the apparatus of Fig. 1; Fig. 3 is a
perspective view show ng a conponent receiving section in the.apparatus of
Fig. 1, 5 Fig. 4 is a perspective view show ng a twodirection noving device
in the coapopenentecabvidrfivect iion tihve tfhiesgppar At efsgeiafs, | ;wikneis is a
perspective view showi ng an overall structure of the apparatus of Fig. 1 as
a housi ngtheviompohént pikikgsl A whB; 66 afdtBb aoepen@Emdndtandl Miews
showi ng change in position and direction of a supported sem conductor

el enent ahdod pesitranafereddrenth puornt tdedeobnduddak retdéi of ofhe
supporting body by the apparatus of Fig. 1; 15 Fig. 7 is a plan view
show ng actmapenerttbénvéertedse in a conponent housing section in the
apparatus of Fig. 1; Fig. 8 is a front view showing a part of an apparatus
for $Seedi ng, transfreebrdingnd Heousd noL Stk ayeep@8t CoBEoNeMeS gL dtithg to a
second enbodi nent of the present invention;, Fig. 9A is a perspective view

showi ng ain¢xheisnl appensance Prdieidd oah shPBaphtast reasl efareMiree
accordi ng
arrayed components, comprising:

a component receiving section for receiving and

holding a supporting body that supports a plurality of
10 _components in a state of being arrayed in two orthogonal
directions;

a two-direction moving device that moves ;the
Componeﬁt féceiVing sectidn in the two cdmpbnent array

- directions for moving the components to the pickup position
15 in sequence;

a component housing section disposed at a
position to be laid over a top of the component receiving
section; and

a cbmponent transfer device for picking up the

20 component and transferring the same to the component
housing section whenever the component 1is moved to the
pickup position.

According to a 20th aspect of the present

invention, there is provided an apparatus for handling

25 arrayed components as defined in the 19th aspect,




to a third enbodi nent of the present invention; 25 Fig. 9B is a perspective
vi ew show ng an ext er nal 17 February 2004 20 appearance oﬁF%g%agq@54side
of the transfer device of Fig. 9A; Fig. 10 is a perspective view show ng
the internal structure of the transfer device of Fig. 9A; 5 Fig. 11 is a
per spective view show ng the structure of a taping unit for use in the
transfer device o f Fig . 9A; Fig. 12 il a schematic view showi ng a
front-back inverting device in another enbodinent; 10 Fig: 13 is a
schematic view showi ng transfer operation to a plurality of tapes in

anot her enbodinent; Fig. 14 is a perspective. view show ng the structure of
separate transfer twharpliorihet gonponapés heushngsesesft i@ rientdirmksed
inverting device; 15 Fig. 15 is a schematic view showi ng the structure
enabl i ng anphupdhirtal idfy t@epesowe k& rovedsiFign 16 ilse ahagdploaat drhe vi ew
showing a unit region set to be a half region divided in X direction at an
angl e of 48P degtkescasponentodetiédiagaspkeioh,t had irst 20 enbodi nent of
the present invention; Fig. 17 is an explanatory view showing a unit region
set to be a half reghen dowpdednitn Yrdinsefdri ond@ried apgkksof ulB0 tdegr ees
as another nodified exanple of the first enbodi mrent of the present

izgxézst i oncomPofréft A8dl % ram sEesanaicoryané exvs sBavhNgopoR@ndN houlsAgbr uary
section whenever the component is moved to the pickup
position.
According to a 21st aspect of the present
invention, there is provided an épparatus for handling
10 arrayed components as defined in the "sixth aspect, further
comprising a component housing section :-disposed at a
position to be laid over a top of the component receiving
section; | |
wherein the component transfer device picks up
15 the component and transfers the same to the component
housing section whenever the component is moved to the
pickup position.
According to a 22nd aspect of the present
invention, there is provided an apparatus for handling
20 arfayed components as defined in the 21st aspect,
wherein the component housing section is disposed
in a plurality of rows at a position to be laid over the
top of the component receiving section, and

the component transfer device picks up the

25 component and transfers the same to each component housing




21 range in the case of noving in conventional X direction and Y direction;
~Fig. 19 is a block diagramshow ng a relation between a confibryRizhosand

ot her devices in the apparatus 5 for handling arrayed conponents i'n the
first and second enbodi nents of the present invention; Fig. 20 is a bl ock
di agram show ng a rel ati on between a control unit and other devices in the
apparatus for handling arrayed conponen%% in the third enbodi nent of 10 the
present invention; Fig. 21 is an enlarged perspective view showi ng a
front-back inverting device in the apparatus for handling arrayed conponent
in the third enbodinent; Fig. 22 is an enlarged plan view show ng the 15
f ront - backechient i wgedevece bYiie Figpmpinenihd i gmo¥8d stan ehéeargeekep de
vi ew showi ng the front-back inverting device of Fig. 21. Best Mdde for
Carryi ng pPosithenpresent invention 20 Before the description of the present
i nvention proceeds, it is to be noted that |ike parts are designated by
| i ke reference nunepaksrdingughut 4 he2acdonpapychg difawitigs. gFesestt
Enbodi ment) 25 The foll owi ng description di scusses a nethod and 17

February 2004n22oappachéus fDs hardtidwl amhayefpaeapasentsraacndi fggto the
first enbodi ment of the present enbodi nent, and nore specifically, a

feedeng matrhageanttAQoient®d akr aleri cdPonenns; enél JTSf Eie davitte 86
arrayed conponents with 5 use of the feeding device, and a housi ng device

of arrayed a@npeagetes, Wty fieder e idiigsa 1ffon8-p&eR. dfveft thql7,
and Fig. 19 for understanding of the present invention. It is noted that

]??fgt °gﬁ;gg}f§ggff idfsi%oas%feﬁr Pdrewd ot hendl i pgansEayed geRaRRNeNy | Nehde
: componeént housing section, for selectively performing
operation of receiving the component from the transfer
10 ~ device, inverting front side and back side of the component,
and housing the component in the component housing section.
;‘According ~to 'a 24th’ aspect of the present
iﬁvéntion, fhere is bprovided an appéfatus for handling
- arrayed components as defined in the 20th or 22nd aspect,
15 further comprising a second component transfer device for
receiving the component from the transfer device and
separately transferring the component to the component
housing section provided in a plurality of rows.
According to a 25th aspect of the present
20 invention, there is provided an apparatus for handling
arrayed components as defined in the 20th or 22nd aspect,
further comprising a front-back inverting device for
receiving the component from the component transfer device,

moving to the component housing section provided in a

25 plurality of rows, and separately transferring the




10 controlled by a control unit 48 as shown in Fig. 19. The first

embodi ment exenplifies the case where a sem conductor wafer7gg8afBiopd ¥
shown in Figs | and 3 is diced on a dicing sheet 4 into individual pieces,
and a sem conductor elenment 2 in a state of being arrayed in tw 15
orthogonal directions is 'treated as one exanple of an arrayed conponent,
whi ch is picked up one by one by a conpbéent handling tool that holds or
rel eases conmponents such as a suction nozzle 3 and is transferred to other
pl aces. However, the present invention is not limted to 20 this

enbodi nent, and a conponent handling tool with other hol ding nethods such

as chuckscbfpahsatapiithc #roa tdegerdiaigi udihe idpeshofespnponent sd tvobe
handl ed. The dicing sheet 4 has non-oriented elasticity, and is supported

in an ext gaeRdcohableby &odlisNrgsaped b, supporting netal fitting 5. The
di ci ng sheet 4 exenplifies 17 February 2004 23 a supporting body 6 that

enabl es stabl e handhi-pg A6 eadi Nga of 28tAeMhgpaduct A el@@ntp2ea8na di ced
arrayed conponent obtained after dicing of the sem conductor wafer 1. Wen

handl i ng g 5 0 then the $RMBENFICEEHAT 28LEMERLr2 K8Xd1 ing
substrate%?ggﬁggghppoé?ggg bodyzgﬁguitable forBFﬁeatype ofrthe con%%%ent

I [ ; d j t
may Be erﬂg%ggd %@Gggégf%gﬁ%dg??%@g iH e ZQEHPFS'}.B@&@C&Q;EQ&‘Q 0

the firs I ment, , each sem conductor elenent 2 supported on

t he SUppOFlhgggipxogyc@n%%ve Iy éﬂ'.li%tr?tdef o, e fér{@ﬁ’@%é %ﬁlﬂngkéé‘@tion

or t hogona irections 1s nove n sequence to specifie up position C

ith f.th ti d j it b
PR R e e e e R s T
t, 15 dir.ecti d i j ect ed. i-ckup. ' th
Sucti on 52208 o5 Bt s Ly G R T ortouar S FEE By oE R BBl 1 s
Mo ifically, h it [ 1, e t by dividi t
Suppor 1 nEPEGREHD bf (HEFLIOT 1 ng ol % SHRTTIR CARTL" pod t FaR of
t he_ 20 orting body 6, or, for,exanple, ahout the pick osjtion_C,
nt80a ol BPRPPRITG RUBRARG | SoChi SERAIPTS b hodht oRERTAReS pFERARE
st andby position shown as a slanted area in Fig.., 1, i.e., a pickup standby
posi ti on BOSBY1PG: B SheofCoMROTE ndridhyt o Ghout the pickup position

25 C, and after each unit_region D1, D2, ... is positioned at
. According to a »27th aspect of the present

invention, there is provided an apparétus fér handling
arrayed components as defined in the 20th or 22nd aspect,

15 wherein based on data identifying respective division of
each component arrayed on the supporting body, each
component of respective division 1is transferred to a
plurality of the component housing sections disposed by
division of each component.

20 According to é 28th aspect of the present
invention, there 1is proVided an apparatus for handling
arrayed components as defined in the sixth aspect, the
components being a plurality of semiconductor elements
separated from a semiconductor wafer by dicing, further

25 comprising:




17 February 2004 24 the pickup standby position E, each sem conductor

el ement 2 positioned in the unit region D1, D2, ..., or “ﬁhhﬁgb&gﬁzbéﬂge of
a region shown as a slanted area in Fig. | for exanple, is fed in’'sequence
to pickup operation by the 5 suction nozzle 3 with a novenent of the
supporting body 6 in the X and Y direction. Thus, a range of the supporting
body 6 noving in the X and Y directionldl ong which the sem conduct or
elenment 2 is arrayed and feeding the sem conductor elenent 2 to 10 pickup
operation by the suction nozzle 3. is the range shown with a maxi nrum novi ng
position 62 in the X direction, a maxi mnum noving position 63 in the Y
direction, and a maxi nuBnpBYEAE POdddinty 64skatiba X W Yheespesite
direction, each froma reference position 61 of the 15 supporting body 6 in
Fig. . Thivpdortaird Z8odpngaseiudgbithe MO eemponent anf ay dthestibgns in
one unit region set by dividing the conponent supporting region D of the

suppor ti ng 3eAY, G- 2Po4t 1 HhenRi &P SR IC dNEO-81 PhYT ghit ¥ hegi ons,

which is smaller than that 1n the 20 case of using the whole conponent

suppor ti ng,d egjgn as peé@yﬁ@gp‘ggpggoﬁ;see Fig. 18). For exanple, when the

unit regions D1 to are quarter regions divided at an angle of 90 degrees

i e S e P%$g#%ngﬁge&%b§hﬁs %&&Hﬁghgggfgﬁthﬁﬁéggﬁ§72§g§ruary

enbodi nent of the presei vention~as “shown in

2004 25 el (URARW A0 L7088 LD e 100 X 3RO Y compangI s aLay ipget i ons

along th 1 ons 'of "One unrt region eing adjace to"a unit region
D2 and D3 bot.h sides .thereof is_reduced hal f _conpared to_the

convent | Grol AT RIaATie A i EEPHTES  Po 185 oRBIRRLRE | Baions are
hal f regions divided at an angle of 180.degrees, the, nmaxi nu i ng _range
in one conponent ar} a?rBWég)ﬁ%(S(n kng?rglﬁfgoncse %%ediq]egcﬁqscﬁf{nogoe;é\‘iﬁ%ﬁi vi ded
unit regiqns bein% di%po ed side by side is req§ﬁ$d by .hal f. Ngre_

particul arlsy, SRPGORERT 15TERSHE Tt hES¥ASE viRTe t "hsPafé&28éf9as hal f
reg:ons di vided at_an angle of 180 dquees in the X direction, where the
maxitrum ARA NP TantRE | e dREtLERPYNSRT TATTH Wi IRV T BHPX Af oA CERYEIRT

direction_ in which two divided unit regions are disposed side by side is
reduced ey Fp¥coyrtay spsRerhe £5QB mEE?e GAPPOREgtons Tara st

device, 'inverting front side and back side of -the
semiéonduétor elemént, and housing‘ the componenf in the
" taping packaging section,

wherein the component receiving section receives
and holds the supporting body extracted from the component
feeding section,

the two-direction moving device moves the
component receiving section in the two component array
directions for moving the semiconductor element in sequence
to a pickup position, and

the component transfer device picks up the
semiconductor element and transfers the same in sequence to
the taping packaging section whenever the semiconductor

element is moved to the pickup position.




as half regions divided at an angle of 180 degrees in the Y direction,
where the nmaxi mum noving range in one conponent array direq@ﬁggmxvéb@pg the
Y direction in which two divided unit regions are di sposed side by side is
reduced 20 by half. It is noted that although unit regions may take ot her
division nunbers in theory, a noving digection of the supporting body 6 and
an array direction of the sem conductor elenent 2 are not matched in other
~division nunbers, which conplicates position setting for noving each 25
sem conductor elenment 2 to the pickup position C. An 17 February 2004 26
attenpt to match the nmovj.ng direction th orting y nly
with the two X and%ctﬂrrde%% ong® sh%wnzlgtﬁhFi %.s Ilé%%butoél]\,i t ?heggggéﬁg
direction of the senigonductor elenentdZ i_ncreases ,nece saryhnngigg
di rect i oS VSRR /5 SBEHEr t fhg BT BTt 1 e B PEAGH Yy &8par 38086 Fo have
conplicated structure. On the contrary, a pluraljty of unit regions D1, D2,
divi@éméy%ﬂﬂcQWP?WﬁﬂgﬁpﬁﬁrH%ﬁ}q%%yl% gﬁ@ éﬁﬁﬁﬂﬁﬁP??Fbew 65Ftfoned at

t he pi ckup standby position E, where 10 each sem conductor e]epent 2 is fed
to pi ckufbépraringm. PagKasangduseicdt FBozA e 3SHPFRAa 3ro\e Pt L bFOF hEC
supporting body 6; by rotation of, the supporting body 6 at_ a specified
posi& i on bepd@ihwvaiprooxXiamtad e femRoRet t TR bY 1R HeSSEpPBTRt i ng body 6
in the conponent supporting region D, _15 that is about the pickup position
Cin the first embddiganftingo that 2eadRtEenidd®mffict L el BARNt P2eF8Fed to

t he pickup operation. Consequently, it is not necessary to nove the

support i igveadyi B beydedet hesnovf ayldedgeash@mpPasiatiis hdogosherghingl to 64
for feeding all the sem conductor 20 elenents 2 in each unit region D1, D2,
to piackgyashecanpomenis hashdefovadentn Ther @86he, 0% pdfeh cafPBetsaved
comensurate with division of the conponent supporting region D of the
suppor t i ndhehadyn 6 sdoed tbe pdekap pelEnttidiyidig prexthg sheigsndfifEeti veness
since consi derabl e reduction of necessary 17 February 2004 27 space can
be 1axhi evabrnwirith diBbbsddviii oarsagh as dihe ssemiconductor wafer by
quality rank defined by electric characteristics and
- frequency characteristics of each semiconductor velemént,
'éach.semicondUCtor element of respective quality rank 1is
transferred to a plurality of taping packaging sections

15 disposed by quality rank.

Brief Description Of Drawings
These and other aspects and features of the
present invention will become clear from the following
20 description taken in conjunction with the preferréd
embodiments thereof with reference to the accompanying
drawings, in which:
Fig. 1 is a plan view showing an apparatus for

feeding, transferring, and housing arrayed components

25 according to a first embodiment of the present invention;




at an angle of 90 degrees. In addition, the pickup position remains
unchanged. For exanple; in division at an angle of 180 degrggs ﬂj@ﬁ/2%4
degrees, a relation between the 5 conponent array direction ang t he novi ng
direction of the supporting body may be kept unchanged. Consequently,
positioning for feeding each sem conductor elenment 2 to the pickup
operation of the sem conductor element 29can be easily inplemented by
position switching through rotation 10 ~ without taking extra tine. The
feedi ng device of arrayed conponents in the first enbodi nent that

i npl enents the above nethod is provided with a conponent receiving section
7 on the base 15 as Fdlgown2i risFi gs.fronto Siawd showhighar geefvesf hohes 15
and expands the supporting body 6 for supporting diced sem conductor

el enent s 2pparayed of tfHey.orlt;hogonal X and Y directions. The conponent
recei ving section 7 has a push up pin 8 for pushing up one semn conductor

el ement 2 at the pi ¢huyp @osidianpE€rEpantiveeniswdetowimd p pcokpgnent
operation. 20 Accordingly, the feeding device of arrayed conponents is
conmposed afeced viggeiseotd o3edin ahe eippdd rrudevd £ eFOy asl shown in Fig. 2 for
positioning in a sw tching manner each unit region D1 to D4 set by dividing
t he gonponent supportiiglg gegien & GerdRetippor tiikgy betpwl ngecal vedo+n the

conmponent 25 receiving section 7 about the pickup position Cinto a 17
February 20@4ction moving device in the component receiving section
in the apparatus of Fig. 1;
Fig. 5 is a perspective view showing an overall
structure of the apparatus of Fig.-l as a housing device;
10 o _ Figs. 6A,_GB, 6C, and 6D are explanatory views
showing change in position and direction of a supported
semiconductor. element and a positiqnal reference - poinp
thérebf due to brotation of a Supporting bodj by tﬁe
apparatus of Fig. 1;
15 Fig. 7 is a plan view showing a tape member for
use in a component housing section in the apparatus of Fig.
1;
Fig. 8 is a front view showing a part of an
apparatus for feeding, transferring, and housing arrayed
20 comﬁonents according to a second embodiment of the present
invention;
Fig. 9A is a perspective view showing an external

appearance of the front side of a transfer device according

to a third embodiment of the present invention;

25 Fig. 9B is a perspective view showing an external




28 plurality of regions at the pickup standby position E around the pickup
position C by rotating the conponent receiving section 7 abgq%bhggzmbgkup
position C, and a twodirection noving device 10 as shown in Figs. '2 and 4
for 5 noving the conponent receiving section 7 in the two conmponent array
directions X and Y, and positioning the ﬁeniconductor elenments 2 in the
unit region positioned at the pickup sta dby position E on the supporting
body 6 one by one at a specified pickup position C so as to feed the 10
sem conductor elenments 2 to pickup operation by the suction nozzle 3. The
conponent receiving section 7 is conposed of a placing base 12 as_shown in
Figs. 2 amPERImangs af nghe neaskpparei o 8@ orarsowheYheri §8. FLdto 3,
and a two-split 15 pressing board 11 provided to press a supporting netal
fitting 5% the supporting body 6 placed on the placing base 12 fromits
upper side. The two-split pressing board 11 is conbined so as to be
ascended or descendetiggai bt ihe pl apiergrsadd VE2, wiel asskading atbie _
descendi ng operation 20 of the two-split pressing board 11 is achieved by
an act uat dmtermsichs asusnleno O, the thensbepodeniceecéi Figg 88¢tion 7, in
the state that the two-split pressing board 11 is ascended, the supporting
body % is received friogm t hell aier abk sipeher sarect tplveecedv bew t hehpiwangngtbhase 12
An inside 25 portion of the supporting netal fitting 5 of the supporting
17 Februargt 204129 body Gaptihat umsita portuee dh ttitee dicangfehedevdcexposed
fromthe supporting netal fitting 5, is supported by the placing base |2
from | owerofsimiey. A0, the supporting body 6 supporting the dicing sheet 4
is extracted to the lateral 5 side. The pressing board 11 is descended
after the supportingehody1$ i§ hegeheamtdr thewpl scowinbase tdnarBathe
"dicing sheet 4 is supported, so that the pressing board 11 can depress the
suppor ti ng qirt,al s {4 tddPeed AL oaskide dfboddhehpy sheet 4 supported by the
pl aci ng base 12 by a specified amunt as shown in Fig. 2. As a result, the
di cijng sheet 4 is exipf@deqﬁqg_gl |y i dcigaede gi r agtdpn shicwidde tegnkeer

t hereof on the placing base 12, which extends array -pitch of each -

sem condugy rﬁ%@%o%%ﬁ?%liwréﬁnta 8sapd LhYenBY! bapeathent;
2 a th

sem conductor el enent art. In is state, each sem conductor el enent 2

is subjected to pic@ﬁﬂiopei@tigg_bg t@%ﬁ%?éééEVQQZJi@w3 gﬁo§§ﬁ?egtﬁgove._

Upon conpl etion of pickup operation of t sem conduct or el enen t he

Bna rel dastr e bl PR bbt BETRr & neRee PRA2EpKtr Ding “Body "E o th

and rel ease i e supp

t he sem conduct or_elenments_2 pi = r 0 be extracted, and
replaCeneHF“ﬁf?ﬁ 3 he n%u%%%¥tf%gg§%§§g68§g%%%és sequential pickup of

necessary nunber of E@gi cppduct or (el SMBPIS 5 085sHBG 1 RYSBRYP R R uirs

sup ted by a frane

enabling a plurality of tapes to be moved;

Fig. 16 is an explanatory view showing a unit
region set to be a half region divided in X direction at an
angle of 180 degrees as one modified example of the first

20 embodiment of the preéent invention; |

Fig. 17 is an explanatory view showing a unit
region set to be a half region divided in Y direction at an
angle of 180 degrees as another modified example of the
first embodiment of the present invention;

25 Fig. 18 is an explanatory view showing a region




17 February 2004 30 provided on the base 15 as shown in Fig. 2, and is
structured to be noved upward and downward at the pickup pogidhRBnQobyY an
actuator 17 such as sol enoid: The push-up pin 8 is noved upward after one
of the sem conductor 5 elenents 2 on the supporting body 6, or in other
words, on the dicing sheet 4, is positioned at the pickup position C, so
that the push-up pin 8 can lift the semdkonductor el enent 2 positioned at

t he pickup position C by a specified amount for pickup operation and can
position the 10 sane higher than other sem conductor elenents 2. The
separation of each sem conductor elenent 2 by expansion of the dicing sheet
4 and t herpnsghi ng- tpet haseob famottiegpiick we rpesittiar IC o ndbt ecebah and

sem conductor elenment 2 positioned at the pickup position Cto be easily
and 15 sevudelgcsioked and pi cked up one by one by the suction nozzle 3

wi t hout bei ng bothered by surroundi ng sem conductor elenents 2 or causing
di spl acenent of surmragndi ng dem gomduetkordebgment sibwilige tworel atetdn on
moving device 10, conposed of X 20 and Y tables, is disposed on the base 15

S0 as not bkBweBherd esenttdh thetf naae cithef ddeipashiup i Sogsrshoswn in
Figs. 2 and 4. The two-direction noving device 10 is conposed of an X table

22 tg be weyethHdlhegbasealed Ncblisoret sedin oahby @irsé daheCt seromldi vi ng
notor 21, and a Y 25 table 24 to be noved on the X table 22 in the Y
di recti onempbdliFeRit4aicy 28@4present invention;

Fig. 20 is a block diagram showing a relation
betweén a control unit and other devices in the apparatus
for handling arrayed components in the third embodiment of

10~ the present invgntion;

Fig. 21 is an enlarged perspective view showing a
front-back inverting device in the apparatus for handling
arrayed component.in the thifd embodiment; |

Fig. 22 1is an enlarged plan view showing the

15 front-back inverting device of Fig. 21; and

Fig. 23 is an enlarged side view showing the

front-back inverting device of Fig. 21.

Best Mode for Carrying Qut the present invention

20 Before the description of the present invention
proceeds, it is to be noted that like parts are designated
by like reference numerals throughout the accompanying
drawings.
(First Embodiment)

25 The following description discusses a method and




31 by a Y-direction driving notor 23. The conponent receiving section 7 is
supported on the Y table 24 so as to be noved in these X ang pépfudR 2004
directions. The receiving section rotating device 9 is newly 5 provided in
the feeding device of the arrayed conmponents. As shown in Fig. 2, the
receiving section rotating device 9 supports the conponent receiving
section 7 on the twodirection noving dedd ce 10 via a bearing 27 with a
frame 26 provided so as not to interfere with the frame 16, the 10" push-up
pin 8, and other supporting nmechani sms even with a novenent of the
two-direction noving device 10 in the X and Y directions for enabling the
conponent appaehtuBg faectaoiling aotayed acomponéhes packopdpasi tiortl® and
also rotatively drives the supported conponent receiving section 7 as 15

necessaryfiwkh aefiBbaimd@tandra ghar meelamnitsme®odiisposed amd henore
two-direction noving device 10 so as not to interfere with the franme 16,

the push-4peBiRiBalaRy ObhekesURRQr t md@ hiiC hamids MHeaMaie Widh aarbagsent of
the two direction noving device 10 in X and Y directions. Mre 20

speci ficabbipofefitsye Heakagfaeks ddviask tora arxqtaa;éd)ncaﬁﬁgn@httshaﬂm or 28.
A turntable 38 of the conponent receiving section 7 to ich the placing

basesl2 i §shi ¥ed i3 StRALddYidde 4R@e R6uking WekAalRblsr ed hrough

the bearing 27, and is provided with a gear 29b in a peripheral 25 portion

of the Io¥§ﬁPhg§'Qg,tmygﬁﬁr%;g&éﬁgg tberggar 294 47 Egbruary, 32 is

geared w rive gear 29a. Consequently, rotative dri'ving of the notor
28 rOtate§7Eh§ngr?Y%.g?@rf%%auﬂhekg%anding of the present invention.

It is noted that each operation of the apparatus for
handling arrayed components in the first embodiment 1is
10 controlled by a control unit 48 as_Shown in Fig. 19{
The first embodiment exemplifies the case where a
semiconductor wafer 1 as mainly shown in Figs 1 and ; is
diced on a dicing sheet 4'intb individuél pieces, énd a
semiconductor element 2 in a state of being arrayed in two
15 orthogonal directions is ‘treated as one example of an
arrayed component, which is picked up one by one by a
component handling tool that holds or releases components
such as a suction nozzle 3 and is transferred to other
places. However, the present invention is not limited to
20 this embodiment, and a component handling tool with other
holding methods such as chucks is also applicable depending
on the types of components to be handled.
The dicing sheet 4 has non-oriented elasticity,

and is supported in an extended state by a ring-shaped

25 supporting metal fitting 5. The dicing sheet 4 exemplifies




notor 28, which in turn rotates the gear 29b geared wth the drive gear

29a. As a result, the turntable 38 of the 5 conmponent recei iggna§obbpn 7
rotates against the frame 26 via the bearing 27, which nakes the placing
base 12 on the turntable 38 rotate. The receiving section rotating device 9
rotates the conponent receiving section 7 about the pickup position 10 C,
so that the receiving section rotating2¥evice 9 can position in a swtching
manner each unit region D1 to D4, which are in the conponent supporting
region D on the supporting body 6 received by the conponent receiving
section 7, in sequence at the pickup standby position E for 15 feeding the
sem condugat osugbereihg?2 bodpi ckuptioper anan.eBy stmabig tHendoippnand
receiving section 7 in the X and Y direction after each unit region D1 to
D4 is sw febadnyo d poFdnianedimitdtheepenknp st aadby pdscedorarEavee

twodi recti-on noving device 10 can position all individual 20 sem conduct or

el ement s 2ompbBhehtandtian nede aftidr reighang sef t thed skaikenpasitiironefeat t he
pi ckup standby position E, at the pickup position Cin sequence, for

sequenti ah  pi Gitidh bYah8ei SYCtbaponeatlse cthd ¥hew ehet Rerficigaingomhi | e
extra plane space 25 is not necessary for providing the receiving section

17 FebruapyepQa¢ 33 (Htatiftdevdesd 9 £ s@bBbtBInghBoegMEONANttiecei Vi ng
section 7, all the diced sem conductor elenents 2 on the supporting body 6

recei ved gyt k!ﬁecegg_e“_%'%t theCebiBaeheChia9Nbé eaployded to pickup
operati on under conditions ;

In a method for feeding arrayed components
according to the first embodiment, basically, each
semiconductor element 2 supported on the supporting body 6

10 =~ in a state of being arrayed in the two orthogonal
directions is moved in‘ sequence to a specified pickup
position C with a movement of the suppo;ting body 6 at a
ASpecified position.on‘a basé 15; éx., é componentvféedihg.
position, in X and Y directions along the two component

15 array directions, and is subjected to pickup operation by
the suction nozzle 3 with push-up operation from lower side
by a push-up pin 8. More specifically, each unit region D1,
D2, .. set by dividing a cbmponent supporting region D of
the supporting body 6 about a central position of the

20 supporting body 6, or, forv example, about the pickup
position C, into a plurality of regions is switched to be
positioned at a pickup standby position shown as a slanted
area in Fig. 1, i.e., a pickup standby position E, by

rotation of the supporting body 6 about the pickup position

25 c, and after each unit region D1, D2, .. is positioned at




5 simlar to conventional conditions without failing space saving in the
above nethod includi ng expandi ng processing. Therefore, the, BRAR2004
invention is advantageous in coping with |arger-size senm conductor wafer

in terns of space saving of the feeding device of arrayed conponents. 10
Such feeding device of the arrayed conmponents is, as shown in Fig. 5,

conbi ned with a conponent transfer devi @4 31 for picking up a seniconductor
el enent 2 that are positioned at the pickup position C with use of the
suction nozzle 3 and transferring it to other places, to constitute 15 a
transfer device of arrayed conmponents for executing practical operation of
conponent thansfekupAstshavy posFtgon5E, t hechospuiennducdosf el egdenitce 31 is
structured to have a suction nozzle 3 placed on a transfer head 33 such
that the spetieponedzlie 3the mmved npwaod aid doénward loy awi@imcttbat or 30
such as elevating cylinders, and to be supported by a Y table 35 that

reci procat ggngle ol ansteyibgaghdadin nag he ¥ldintect i anebetineenid hel pifokup
position C and a conponent transfer target position F for setting a
conponent hbaushng, Sed | @Bd32 et geqifehitelseo Ofp i Kimli beetriatiodS Hyi \whenot or
34. 17 February 2004 34 Accordingly, each one of diced sem conduct or

el emegts 24 V\Et?@nahbéig‘é o e suPRevbhaatbedy théd sshipfotihfebptgki
position C wnile space saving is inplenented. After the conponent transfer
device 31 pjckgcUR Lh8 g gepheengdgctor elenment 2 with use of the suction
nozzl e 3 noving downward, sucking, and noving upward, the picked-up

sem conductor € emenings: SaC3kged J0 thSPARLS PELAGCBEUIN 6 Wakiiad 1

sem conduct or el enen is transferred to top of the transfer target
position F. ity ygzg ?fdgpgc§§8§'9@o#§ RPZZHE 8 RGN e 1Y NG
suction, and noving upward, and Is d to follow ng handling. Also, the
transfer dgvi.ce of _arrayed., c t s £ odd i Soey pped
with an id nff?y?ﬁﬁa ggi2§K569$%§Fﬁgiﬁgkgng?ﬁé%??égfﬁg?(S%%%g%ﬁii%g?gtanera
36a that .i es_the _sen con t 1, . (S i idy C and
performs. PhGE r888§ﬁFﬁPBn%¥s%§ o%%cﬁﬁ%gsgézaf%hﬁhq%iQggk&gVﬁﬂiéﬁgﬁﬂl
reference POSLIION SILGH! 18,15 BoBc1BRT 69 LENERS o Ch7REEL26npOs U1 01

maximum moving position 63 in the ' Y 'direction, and a

.maximumv moving poéition 64 .in the X and Y composite

direction, each from a reference position 61 of the

15 supporting body 6 in Fig. 1. This is a size range seen in

the two component érray directions in one unit region set

by dividing the component supporting region D of the

supporting body 6 about the pickup position C into a

plurality of regions, which is smaller than that in the

20 case of using the whole component supporting region D as a
moving range (see Fig. 18).

For example, when the unit regions D1 to D4 are

quarter regions divided at an angle of 90 degrees as in the

case of the handling apparatus according to the first

25 embodiment of the present invention as shown in Fig. 1, the




identifying device 36 after the unit region positioned at 20 the pickup
standby position E is switched with rotation of the supportjng, g,y20@4by
the receiving section rotating device 9. Normally, sem conductor €lenents 2
on the supporting body 6 are arrayed in the sane direction if they 25 are

t he sane conponents, and have conmon position reference 17 February 2004
35 for recognizing direction and positi@s in various handling after pickup
operation such as processing, assenbling, housing, and nounting. Exanples
of the position reference include two points A and B |l ocating on the

di agonal line of S a sem conductor elenent 2 as shown in Figs. 6A, 6B, 6C

and 6D. qugaqgﬂﬁsmgg-}eqlae:]{@gé hen S @HCORRICKOT 284 e Moo dtasn t harghgpe of

a square or a rectangﬁ position reference is used to identify

direction AAOSIL oM ALPU LBer Lol s Gt 19nE0LngEMPLLELRY DS S8KEgOT the

expl anati on he sem conductor elenment 2 wth the shape of a

rectangle 1s.sho inth r.aw: re-sem C I pLs£2Dl to
2D4 t hat &%ﬁfﬁ%¥€|ﬁ%s% ﬁﬁgtsaﬁgg%ggi |g%ngt%9hgﬂ%?€ up é?gﬁgbsﬁgo%?tion E

0,260 UniL 32890 Dhta DEAINT Pl Radlta i cajed thak the
oIy POSLLAn i ARG POl LhePonyLLonenfelel ent paLike A
difference |, 20, dghenmaed, py 2 rotdfd og-Angle ahqtae.supaet thag:Rad ©
moving range in one component array direction X or Y along
the direction of two divided unit regions being disposed
side by side is reduced by half. More particularly, Fig.
10. 16 shows the ‘case where unit regions are set as half
regions divided at an angle of 180 degrees in the X
direction, where the maximum moving range in one component
array difection X along. the X direétion ih which two
divided unit regions are disposed side by side is reduced
15 by half. Fig. 17 shows the case where unit regions are set
as half regions divided at an angle of 180 degrees in the Y
direction, where the maximum moving range in one component
array direction Y along the Y direction in which two
divided unit regions are disposed side by side is reduced
20 by half. It is noted that although unit regions may take
other division numbers in theory, a moving direction of the
supporting body 6 and an array direction of the
semiconductor element 2 are not matched in other division

numbers, which complicates position setting for moving each

25 semiconductor element 2 to the pickup position C. An




t hat dependi ng on which of the unit regions D1 to D4 is |located at the

pi ckup standby position E, the rotation angle of the senicoﬁqgﬁhgbzﬁbgnent
2 at the position fromthe positions reference points A and B Is Known. 25
By utilizing this structure, after the reference 17 February 2004 36
position switching device 37 receives a position swtching signal informng
that each of the unit regions D1 to D4 28 switched to be positioned at the
pi ckup standby position E by rotation around the pickup position C, the
reference 5 position switching device 37 switches reference of. position
recognition of the identifying device 36 to copy with gradual displacenent
of the di meelm@t ofot e teenm ehadurivime! atestsidnofoatheunshippegi Dig
positioned at the pickup standby position E, i.e., gradual displacenent of
the 10 di peefi o bt Balposiitthontnef ewense gl nts dAraed iBnsbystowspetnfi ed
angl e around the center of the conponent, in response to a potation anount
of the supperting Hedywstnt herelyr mBKi Agrétt POSSOR eHo. s@f eyendudedt ure of
recogni zing ‘the direction or position of the sem conductor 15 elenent 2 as
wel | as deqrgRs Ob I EceERiLLon Acduatyy Mdnd Ndikedtiibels egkodiment,
there is provided a tool rotating device 41, as shown in Fig. 5, for

rotatg ng ts%gp%%;ﬂﬁ%pegeay g 3 M%ye GeIdiely obppataficrrduehory ghement 2

to be picked up y. The too | rotating device 41 is conposed of a

not or. Af t rgl 148 receives a position swtching signal
inform ngtcgjhlgtﬂgaac %r#trl#egélltrc?ﬁ positioned at the pickup standby position E

' itched with ti i 1 y !
bectlon rotatt no dos i Qond i SLPROPILEA1DRGY o Whinerestaly B9,
th 17 E . 2004 .37 i 2. niick b ti

€ ruar igy %%f’%aggp sandyct Oé%%’?%ﬁm% bggg @d 4R by, ihe,syction

nozzle3l?§ed"o aonthedir and ition stored in a

menory 30Q cannected, to the conty ol it 48 all.oe t S Lon
nozzle 3 %mﬁoﬁﬁt%PB?glﬁ' h%%? Pﬁgképbd% r%ﬁéiﬁgkggtgéﬂtggl ﬁﬁé%g48.
Therefore, if the direction of. a sem gonductar el enent 2 in each of, the
uni 4 egi GREMDISSY PPUHY et t et Bi %ﬁ@p St &dsypsdii D l‘?‘:n-igkt/
di spl aced hy a specified angle arqund the center_of the conponent in
response t%'% FHtEThd £ S he RSPy tc?%gtlb%d@u%pégth%%cl??%d
abaove, the sem conductor elenment 2 can b%,aliqggg ig a specified, irgction
‘and transfer rBY @@ EANsPEr 4 gEHPRBS PN #2Y hér ey EautPRgth®d
i nconveni ence nor problens in handling the seni conductor elenent 2 in a
speci fi ed RASiddiqronakPiiér A% PPRESKEIAtRlY tFansFet RRFLE T &fr aVR%
conponents as stated above further constitutes a housing device of arrayed
conponent SUPPIERiNG Rodgnponéht Hys CAFPEBER oS WPt SRdWE €91 °Bi ¢P7 5 for
housi ng the sem conductor el enent 2

15 that is about the pickup position C in the first embodiment,

so that each semiconductor element 2 is fed to the pickup

operation. Consequently, it is not necessary to move the

supporting body 6 beyond the moving range shown with the

positions 61 to 64 for feeding all the semiconductor

20 elements 2 in each unit region D1, D2, . to pickup
operation with the movement.

Therefore, space can be saved commensurate with

division of the component supporting region D of the

supporting body 6 about the pickup position C, proving the

25 effectiveness since considerable reduction of necessary




20 picked up by the transfer target position F. The conponent housing
section 32 can use various housing menbers including pallety7/gRarS084ad
tape nmenbers that are conventionally known as nmenbers for housing and
hol di ng conponents in an arrayed state. In the first enbodi mrent as 25 shown
in Fig. |, as an exanple of the conponent housing 17 February 2004 38
section 32, there is used a tape nmenber2%42 that perforns housi ng operation
by receiving the sem conductor elenment 2 as shown in Fig. 7 in a concave
section 42a, and then covering it with a top tape 42b as shown in Fig. 5. 5
Consequently, the holder 32 is conposed of a tap nenber feeding section 43,
a top tapeprteedicay dectaairieigd andtla sopll agévasiavhishghs et i v Usbidrar
feeding the tape nenber 42 by drive control of a notor or the' |like to a
conponent akousnneappke t icodh K OMheegrees .t apelnendddidPons gtheledoistkurs 10 to
recei ve conmponents for receiving sem conductor elenents 2, as well as a

wi ndi ng sposiiahodA6rbaninsndnahahaesed part ecfamdie,seém chinduciar = earents 2
by drive control of a notor or the like. As stated above, receiving the
seni conduahgllelbfelieoeAkgZecwhiatld 199 piegkedsyp abydihe isictiatwamz Altee 3 and

transferred by the conponent transfer device 31, in the concave section 42a
of the tapempbAbBar 42 Rrovddesceishfefdd the moving direction of the
supporting body may be kept- unchanged. Consequéntly,
positioning for feeding éach semiconductor element 2 to the
pickup operation of the semiconductor. element 2 can be
easily implemented by position switching through rotation
10~ without taking extra time.

The feeding device of arrayed components in the
first embodiment that implements the above method is
provided with a component reéeiﬁing seétioﬁ 7 on the’baée
15 as shown in Figs. 1 to 3 and 5, which receives, holds

15 and expands the supporting body 6 for supporting diced
semiconductor elements 2 arrayed in the orthogonal X and Y

" directions. The component receiving section 7 has a push-

up pin 8 for pushing up one semiconductor element 2 at the
pickupbposition C from lower side to help pickup operation.

20 Accordingly, the feeding device of‘arrayed components is
composed of: a receiving section :otating device 9 as shown

in Fig. 2 for positioning in a switching manner each unit
region D1 to D4 set by dividing the component supporting

region D of the supporting body 6 received in the component

25 receiving section 7 about the pickup position C into a




by the conponent housing section 32 nakes it possible to acconplish housing
and feeding of the sem conductor element 20 2 in a packing §tpebgiafS084

t api ng conponent suitable for next handling by the tape nenber 42, by
utilizing each necessary property in the above transfer operation. For
exanpl e, the tape nenber 42 is forwarded at a specified pitch with high
accuracy With use of perforations 25 4288 provi ded on one side shown in Fig.
7 by engaging with 17 February 2004 39 an unshown sprocket in the
conponent housi ng section 32, by which each concave section 42a is
positioned at a receiving position for receiving a transferred

sem conduptloradligyenpf2, regionperat arthhesepiwkup hsghndbyurpeyithendiBt ance
fromb5 the position of the perforation 42c to the central position of the
concave secbuod 4Rhe gridckure posiitiiom of the cotediegsetheoncdReonentan
advance direction. The sem conductor elenent 2 is received in the concave
section 42eaceiitvina Seatd oof 7aladatut0.t2rempdre Kupt pad ideioragai netd tdetwencave
10 section 42a. This minimzes a displacenent amount of each sem conductor
el ement 2dagaictiont heoviape aewbee 42 ids hilgbwmceur atieyshanzll bag of fde tape

menber 42 for feeding of the sem conductor elenent 2 housed in the tape
menber 42moRiddg the component receiving section 7 in the two

component array directions X and Y, and positioning the
semiconductor elements 2 in the unit region positioned at
the pickup standby position E on the supporting body 6 one
by one at a specified pickup position C so as to feed the

10 semiconductor elements 2 to pickup operation by the'suction
nozzle 3.

The'compgnent receiving section 7 is composed of

a placing”basellz as shown in Figs;.2 énd 3 forvplacihg the
supporting body 6 as shown in Figs. 1 to 3, and a two-split

15 pressing board 11 provided to press a supporting metal
fitting 5 of the supporting body 6 placed on the placing
base 12 from its upper side. The two-split pressing board
11 is combined so as to be ascended or descended against
the placing base 12, and ascending and descending operation .

20 of the two-split pressing board 11 is achieved by an
actuator 13 such as solenoid. In the component receiving
section 7, in the state that the two-split pressing board
11 is ascended, the supporting body 6 is received from the

lateral side and placed on the placing base 12. An inside

25 portion of the supporting metal fitting 5 of the supporting




packaged style to next operation such as processing and 15 nounti ng,
t hereby enabling easy handling of each sem conductor elenenﬁJ% Wahboggod
positioning accuracy, besides being in arrayed in a specifie 8irection. To
support this structure, the conponent transfer device 31 is required to
handl e the sem conductor element 2 20 picked up by the suction nozzle 3
w th good positioning accuracy. Ot herwi%®, the semiconductor el ement 2
cannot be transferred and housed swiftly and securely in the concave
section 42a that has a size setting as stated above. This requirenment is
satisfied by a switching function of 25 recognition reference by the
ref er encebpolyi t§.onthatt disi ng portipabrafar yheogd 4o desheet3? | axpaged
transfer device of arrayed conponents and an angle correction function for
t he sen cdmdoctidre eseppatrt2npy met@ lt cbl tt et Png deviuppratteds biel thas by
t he conponent transfer device 31 perform ng, under control of 5 the control
unit 48, edacdolg dasef 1t2he rsmctlioove pasidd .on Alsd heemictipponbiug eb8dy
normal |y executed in the conponent transfer device, based on recognition
resul ts aBostupiphe tiesi tthen dcdnd ndj redetatod dfs tehet emiedbnductioe dheeeal 2
t hat
5 side.
The pressing board 11 1is descended after the

supporting body 6 is received on the placing base 12 and

the dicing sheet 4 is supported, so that the pressing board

11 can depress the supporting metal fitting 5 around the

10 © dicing sheet 4 supported by the placing base 12 by a
specified amount as shown in Fig. 2. As a result, the
‘dicing sheet 4 is expanded equally in each direction from

‘the center thereof on the placing_bése 12, which extends
array pitch of each semiconductor element 2 placed thereon,

15 and thus pulls each semiconductor element 2 apart. In this
state, each semiconductor element 2 is subjected to pickup
operation by the suction nozzle 3 as stated above. Upon
completion of pickup operation of the semiconductor element
2, the pressing board 11 is ascended to stop expansion of

20 the dicing sheet 4 and release the supporting body 6. This
makes the supporting body 6 with the semiconductor elements
2 picked-up ready to be extracted, and replacement with a

new supporting body 6 enables sequential pickup of

necessary number of semiconductor elements 2.

25 The push-up pin 8 1is supported by a frame 16




are positioned at the pickup position C recognized by the 10 identifying
device 36, or alternative correction of the position of thesepleRMost Or
el enent 2 that are picked up by the suction nozzle 3 and transferred to the
transfer target position F. The sem conductor elenment 2, as one exanple,
has about 1 to 20mm square, and in |arger-sized 15 conponents, a snal
angl e di spl acenent can cause consi derald% di spl acenent agai nst the concave
section 42a as an issue. This issue can be sol ved by achieving position
accuracy of around + or - 50 Eun. The sem conductor el enent 2-can be
handl ed wi th hi gher 20 positioning accuracy if necessary. The housi.ng

devi ce ofpasvayed comportent basge t i fasst sbowodi ientFshowi n &g, Us s
further conposed of three tape nenbers 42 disposed' together in the
conponent shpustige8edid dbe 3Roasdshmmarndc &Fhg. deAnshed ek athhi i cXSip
enbodi nent, and a control unit 48 as an exanple of a 17 February 2004 41
control ”?@@%tiiénsbow bR Et@satbrand 2cht hat sodrhodlds t ITaes frershang
housi ng of the sem conductor elenment 2 picked up by the suction nozzle 3
through sgparage usage i t hpuliieeatape neaberst 4Zitepertiingreiudier type
of the 5 sem conductor elenent 2 recognized by the identifying device 36.

ATtet senbeaRdueton Seriil S fr0f Msupne A seniaoaduetomarisar dh and

diced and then it is generally determ ned whether the sem conduct or

el ement's 237§ ;098¢ Qhel? B3 1isN pAlisohedd st RO pIsEIYn Z def | ned

so that the push-up pin 8 can 1ift the semiconductor
element 2 positioned at the pickup position C by a
specified amount for pickup operation and can position the
same higher than other semiconduqtér elements 2.

| The separation of each semiconductor element 2 by
expansion of the dicing sheet 4 ‘and the pushing—up-thereqf
at the pickup positién C enable éach‘semicdnduétor.element
2 positioned at the pickup position C to be easily and
securely sucked and picked up one by one by the suction
nozzle 3 without being bothered by surrounding
semiconductor elements 2 or causing displacement of
surrounding semiconductor elements 2.

The two-direction moving device 10, composed of X
and Y tables, is disposed on the base 15 so as not to
interfere with the frame 16 of the push-up pin 8 as shown
in Figs. 2 and 4. The two-direction moving device 10 is
composed of an X table 22 to be moved on the base 15 in the
X direction by an X-direction driving motor 21, and a Y

table 24 to be moved on the X table 22 in the Y direction




defective product as a result of quality determ nation is marked for
indication of the defectiveness as stated above. In this dej&fdgiJagtioss.
quality rank of each sem conductor elenent 2 nay be defined and rank

i ndi cati on may be nade on 15 each sem conductor elenent 2. The quality rank
herein refers to a rank defined by characteristic of the sem conductor

el ement 2, since there are cases that e if the sanme circuit is formed
from sem conductor elenents 2 on the same wafer, electric characteristics
or frequency 20 characteristics of each sem conductor elenment 2 are
different. Accordingly, in the case where different conponents wth

di fferent Buaki Yydigaktape grévéng matssnkéendiibeoroabomenits r2ani vilng
supporting body 6 including 25 the case where different types of

sen conducsectebrniéntis 2uppdz teebrrarthe2(04 49l ¢ s24 osaedsonoobe moved

sem conductor wafer 1, the presence of different conponents is determ ned
by the conimothesetX48nba¥etlwondtiilmeckésunbt of the identifying device 36;
and the conponent transfer device 31 and the conponent housing 5 section 32
are driven under conthel reketilréngomteradlicmnitot4d: isoy adetbcsepanat elewlyse t he
different tape nenbers 42 depending on the determ ned type of each ’
sem conducposvetiegenn ZHeor fdedsnagdeke ceemifc aittkich pragbanedmpdnehitiss. makes
it possible to achieve feeding of each sem conductor 10 el ement 2
transferredstohbhe canpegent, heusi rgceeetingnsd2tion rheaapply erivier 6r
handl i ng conform ng to the type or the rank thereof by utilizing the
recognitioguf)ﬁ@_et'sortm iddmpohemit f ybpeitdenycasddidn i7s BAt eghé hakvo-

al though in the above 15 description, quality or quality rank of the

seni conduclpre€t €ARNho%1hg detersi nedvhy hhBeg@RhHOb7URitH48 Hased Q% the
result of the identifying. device 36, it is also acceptable that quality

exanm nat i og,b&; e Wdedsbyndhersonialr tiid 48thasask o bhe resul trgf the
identifying device 36. It is 20 also acceptable that the identifying device

36 rggogni ﬁﬁéhauggg%c%,""%?ﬁne SR LSk iy AhECRGY i BREKBFehNWARh a

exam-nati oh proc In the previous step. AlsO, I1n the case where one type

oh e HEROHEL O coh e RloZars B doten iBaTrtiE, 10)-coll 8l o8 o
Y directions for enabling the Component receiving section 7
to rotate around the pickup position C, and élso rotatively
drives the supported component receiving section 7 as

15 necessary with a motor 28 and a gear mechanism 29 disposed
on the two-direction moving device 10 so as not to
interfere with the frame 16, the push-up pin 8, and other
supporting meéhanisms even with a movement of the two-
direction moving device 10 in X and Y directions. More

20 specifically, a drive gear 2%9a is fixed to a rotation axis
of the motor 28. A turntable 38 6f the component receiving
section 7 to which the placing base 12 1is fixed 1is
supported by the frame 26 in a rotatable manner through the

bearing 27, and is provided with a gear 29b in a peripheral

portion of the lower inside thereof, so that the gear 29b




43 the sem conductor elenent 2, which is determ ned as the defective
product by the control unit 48 based on the recognition resyld.p0bntR64
identifying device 36, in a specified disposal section 49 shown |W Fi gs.
and 5. This 5 nakes it possible to achieve easy processing of defective
products in the transfer cycle, thereby saving a special operational step.
The supporting body 6 supporting di ced ¥eni conductor el enents 2 is
typically housed inside a wafer 10 housing cassette 50 in a specified
nunber of rows and coll ectively handl ed per unit nunber as shown in Figs.

1, 2, and 5. Accordingly, the housing device of arrayed conponents in the
first enmbddi gepredhstifh Fim Frve s pped wreRsgdeaddilyy &iatohivs1 on
one side face of the 15 base 15, that constitutes an el evati ng mechani sm of
t he. supp@riviaggbody @& grotr d2fgratdteseds mrive dader 2Hausiinghmassette
50. The feeding section 51 el evates the supporting body 6 in the hol ding
state by motamo@®, cdridsponditngrt oratdesi hhepidedr 029 hgesupgomtiitiy body
6 20 so that one supporting body 6 is positioned at an ' '

i nserti ngtkat dadtviengeguosi¥a on Re/ far sl cartponentntabeevBAg ofedttieon 7.
The supporting body 6 positioned at the inserting/extracting position is
ext r act edcangohenwardee itvd nighes sgonponehtrotexeeyi agasecti ahe7 fimamen 26
unshown inserting/extracting nechanism (ex., a wafer 17 February 2004 44
extracti ngidetheeb8@rimgt 27 ,t hitclemoide sretihe pdbaclegdbageofi2t ke the

sem conductor elenent 2. The supporting body 6 that conpletes feeding of
the sem cenddebbn eeBenmenBi-aZel.s housed at a previous position in the wafer
housi ng cassette 50 by 5 the inserting/extracting nechanism and then next
supporting body 6 i $hpRoSiddOnEthqt sébeibnSebltiatd/mextdaei tagopasdtdtas After
all the supporting bodies 6 conplete feeding of sem conductor elenent 2 by
repeat i ngrhbecahg¥BeRE0FREWI &inlihecwfieh Nousond Gawselilenld dos iteiraced
with a 10 new one, which is provided with a. necessary nunber of

sem gondugt ors 8| eRRRL St e ANt LoUSEL EEthéncaﬁ&tﬁiﬁ%S@@v@wUQt QPaafer 1
havi ng a dianeter of, for exanple, around -300mm if the sem conductor wafer
1 1s hous psaeib eig{afaersbet’éhﬂH 1RafpeselbenS Qi it apoyiod’ 817 @es mnd
collectively handled in a conventional manner, the total weight thereof is
about 20kgy B! NgE00 00! Rkl Alofibbheht! Il id mbandljith bn Shi sidse, it
is prefera &'t o S|nﬁl|fy a flow [ine and ‘operation of” an operator noving
and oper at| d q.,20 . dey ce: n e/ i nserts. . ex t.s .t he

waf er houé}lﬁgogggg ttéggg tg biéé(?gh»?ﬁ/ fﬁésgmt e gicg{loﬁb&{stecﬁ%%iﬁlﬁ or
exanpl e, | 1e_case. r i i I hown
in Fig. SSgFéqg jgéeﬁp?ﬁegyggggeggsgﬁé gﬁigﬁ%%§§ghn r3n1tﬁ2' rg%t lgving

an ?8erat%ggdg%geuj§;’s%miconductor element 2 to pickup operation.

By moving the component receiving section 7 in the X and Y
direction after each unit region D1 to D4 is switched to be
positioned at the pickup standby position E, the two-
direction moving device 10 can position all individual
20 semiconductor elements 2, which are in one unit region
switched to be positioned at the pickup standby position E,
at the pickup position C in sequence, for sequential pickup

by the suction nozzle 3.
In view of the forgoing, while extra plane space

25 is not necessary for providing the receiving section




25 transport line for feeding the wafer housing cassette 50 to 17
February 2004 45 each device is in the direction and positi®@efagyomi th an
arrow J indicating the front side of the device. In this structure, if the
feeding section 51 is disposed on one of right and | eft side faces of the
base 15 as shown in the 5 draw ng, the Bﬁerator can repl ace the wafer
housi ng cassette 50 that conpletes feedfng of the sem conductor elenent 2
in the feeding section 51 only by lifting the transported wafer housing
cassette 50 and stepping into the area ranging fromthe transport line J to
the position of 10 the feeding section 51, which is inconvenient for the
oper at or . Hatatdidia i devicker 8 i EOF edift el 0 spde FOFPPORENGPeFSEEFVEBIst ep
in between adjacent devices, which is disadvantageous in terns of space
savi ng. Thesgtiosugs eddnithal dbsedurraimpniudter| atenenfsyilcedn aFge
different 15 i'n types. Accordingly, the feeding section 51 is di sposed on
the front sigilmofinidie dage ¥ asceliowed with &hei naghprangnlti nsec/RIFLEI 5,

whi ch enabl es the operator to facilitate replacenment operation on the
transport dddteich o7 behween 2681 the phiakspordpdiatsiah amede hecdadii¢éonand
spares the stepping-in space for replacenent operation between adjacent

devi cgs, tdignelyr cent radnkemigidmalpaoadidiong wSebond Hedddimenspadenet hod
and apparatus for handling arrayed 25 conponents according to the second
embodi nentsgfindiein tHeFabbwar we2®d dnhqnesiang éxpending phowessinfi.g. 8,
and nore specifically, a feeding nmethod and device of arrayed conponents, a
transfer deveeerdfe ArfRyegregspenanivenwioh Use advileadesds ngndevptag and a
housi ng devi ce of arrayed conponents are structured 5 such that a push-up
pin 8 is sypportgdyhy-aipeshsdip diduinodi agkiron noxi terdevice gbawvki ch
noves the push-up pin 8 on the franme 16 in each X and Y direction, for

movi ng theéaving of the feeding device of arrayed components.

10' ) Such feeding device of the arrayed components is,
as- shown in Fig. 5, combined with a component transfer
device 31 for picking up a semiconductor element 2 that are

"positioned at the pickub poSition C With usé of the suction
nozzle 3 and transferring it to other places, to constitute

15 a transfer device of arrayed components for executing
practical operation of component transfer. As shown in Fig.
5, the component transfer device 31 is structured to have a
suction nozzle 3 placed on a transfer head 33 such that the
suction nozzle 3 is moved upward and downward by an

20 actuator 30 sﬁch as elevating cylinders, and to be
supported by a Y table 35 that reciprocates the transfer
head 33 in the Y direction between the pickup position C
and a component transfer target position F for setting a
component housing section 32 etc. with use of a Y-direction

25 drive motor 34.




push-up pin 8 in the X and Y two directions . The push-up pin two-direction
moving device 71 is conposed of X and Y 10 tables, and is dj ARA 284t he
frame 16 so as not to interfere with the two-direction noving device 10 nor
the frame 26 as shown in Fig. 8. The push-up pin two-direction noving
device 71 is conposed of an X table 73 to be noved on the frame 16 in the X
direction by an X-direction 15 driving Rat or 72, and a Y table 75 to be
noved on the X table 73 in the Y direction by a Y-direction driving notor
74. The push-up pin 8 and a push-up pin-use actuator 17 such as sol enoid
are supported on the Y table 75 so as to be noved in these X and Y two
directions. 20 Conseeoxdinglwr neafhg edeh 9éni 8bREdct 6EMECOREHET2 0 a
pi ckup position by the conponent receiving section 7 noving the supporting
body 6 in eheméhaho? talibecaronyedhen ptbf- aprpPrtdngsbagyed s &cdi técti on
opposed to the noving direction thereof by the push-up pin 25 two-direction
movi ng devilce PickAp pasisuldn €Chevhjush-space1?aldmauaiy 2004 enenged .8
conmes hal fway to get the sem conductor elenment 2 during being noved, and a
poi nt i n whftdr botie of cétheomeme netansfeet devacpi cBlp pasksi omp Cther
feeding the sem conductor elenent 2 to pickup operation by the suction 5
nozzl g 3. Jémbchrdtidesrr edeneatby? haltha usevief) thergewardiarovihogziens
necessary for the supporting body 6 to feed the sem conductor elenment 2 in
each of theovwmhg 86ghwasdpPlstiekBDégt 0 apiclnproperapivandwi thec pipdeddupo t he
first enbodi ment shown in Figs. 1 to 7. Al though the pickup 10 position C
changes, thencbeng@edtppséleémants2knswoaseitliatoi b Epeedsy etlo loapeion,
therewith. As other structures and effects to be inplenented have no

parti cul arygbpagenér gent hesauchotrhe lfdmesit e@rhiodi veans fdupédcabedop of
illustrative description will be omtted here. 15 It is noted that in
theory, spage S3UNGrS' taghbevashbast i hit heiersasy blfe the stsuemtioai nent,
by noving the push-up pin 8 in sequence to a central position, that is a

di vi gyng r Cce3 PRIRL; 1 R0Gal,t heropskHg PosEtion, Cald eapkiely the
unitgPegioﬁégéggt§3D%O?%nﬁﬂeeéo first enbgggnegt,'mﬁthout rotating tﬁ%
supporting 6, ttin he,pesh i LROLES hekup position C, and using
one out ofugggﬁdbiﬁﬁﬁpiiog?éigﬁ gé%%?ggg§ gggﬁlgFﬁthe unit regions D1 to

D4, that is correspogflipg 9 eeachnaledheqdh kel G 088 Bfelio ddhpohentiseedi ng
~to pickup operation of the 25 sem conductor. elenent 2 with a novenent of -

the SquorEETK%he first embodiment 1is equipped with an identiinng

device 36 including an identifying (recognizing) camera 36a

15 that images the semiconductor element 2 at the pickup

position C and performs. image recognition as shown in Figs.

1 and 2, as well as a reference position switching device

37 that switches reference of position recognition by the

identifying device 36 after the unit region positioned at

20 the pickup standby position E is switched with rotation of

the supporting body 6 by the receiving section rotating
device 9.

Normally, semiconductor elements 2 on the

supporting body 6 are arrayed in the same direction if they

25 are the same components, and have common position reference




17 February 2004 48 body 6 in the X and Y two directions. In this case, a
nmet hod for noving the push-up pin 8 not only in the X and \qﬁmng'h;ﬁ@gi ons,
but also in a turning manner around the dividing reference point 1'n each of
the unit regions D1 to 5 D4 is al so applicable. However, controlling the
push-up pin 8 so as to cone to get the i conductor el enent 2 being noved
toward the pickup position Cwth use of"t1he novenent in the X and Y
direction enables, in this nodified nethod, further space saving and
reduction of tinme simlar 10 to the case of the second enbodi nent.

Furthernore, rotation of the supporting, body.6, and therefore,the .r.otation
mechani sm g‘Prt hECegRpSREft drléceéﬁ?llq{’g asrg%t?%%l%i%?elgayéa.loRfc&ad]df%d‘q% t he

first and second enbodi nents of 15 thqaﬁresent i nventijon, space %?vin
comensur aRBERFt PHF SRR dPP@FatHelc et s T Fegitir S/
supporting body around the pickup position inpl nts downsi zi ng and cost -
reducti on B@uﬁhégapéaﬁaﬂ@§n§kPQMﬂIE%émP%%%cggoﬁggfp€ﬁﬁ &ﬂqu§%é%ﬁﬁqﬁfcost

of the clean room 20 thereby nakin% t he present invention preferable for
supporti ngihatgde Seni pehntist &r angf Br §OCETHINGD CEniidd FERICTHe X819 & ng
description discusses a nethod and apparatus for handling arrayed
conpofent saasevidpndutsorheleBenti 2d asnisb@ivied &t dshe Bredht Ghvend on,
and nore 17 February 2004 49 specifically, a feeding nethod and device of
arrayed cofiPonelegaralterssnsiferwhiettice the aseajedndoaponestlemginth 2ud@sf t he
f eedi ng device, and' a housing device of arrayed conponents, with reference
t o acconpanhed dhawengsfforn 5sumderest andi By ofeateagdreeserithd nuegitoen |t is
understood that the third enbodi ment described bel ow is one enbodi nent of
t he presenteifayentkods ased he tiemtiidyl dommsiah tanel grassignion rewentidn i s
not limted thereby. Since the third
the center G.
10 For simplicity's sake of the explanation, the
case of the seniconductor element 2 with the shape of a
rectangle is shown in the drawings. Shown  are
semiconductor elements 2D1 to 2D4 that come to almost the
same position at the pickup standby position E in each unit
15 region D1 to D4 shown in Fig. 1. It is indicated that the
directions of these semiconductor elements when they reach
the pickup standby position E and the positions of the
positions reference points A and B are each different as
shown in Figs. 6A, 6B, 6C, and 6D. The difference 1is
20 determined by a rotation angle of the supporting body 6, so
that depending on which of the unit regions D1 to D4 is
located at the pickup standby position E, the rotation
angle of the semiconductor element 2 at the position from

the positions reference points A and B is known.

25 By utilizing this structure, after the reference




enbodi ment has many characteristics in comon with the 10 first enbodi nent,
it will be described with reference to ,draw ngs and descriftpeBRaRf20bhe
first enmbodinent in an appropriate manner. Before description of the third
enbodi mrent of the present invention proceeds, the background thereof wll
be 15 described first. Sem conductor elenents, such as IC chips, are forned
in a large nunmber in |ongitudinal and | dferal directions on a sem conductor
wafer as integrated circuits, and divided into an individual integrated
circuit by dicing. 20 The I C chips are not only processed to be an IC
conponent packaged by such processing as nounting, bonding, and nol di ng,

but al so psedtfion murtidmih@asdavbear 37Crerced veisr cuipodbbteoh $swiktachngase
diced IC chips need to be transferred to other places to be processed so as
to be 25 suighahl € dffyrngach @ppt | eathoof th&7 ukelr uargli 2G04 BH0tBYD4 hesdi ci ng
shown above, the IC chips are in the state of being held on a dicing sheet
in array isiyitheecer thpgsnabo i anenddt we dheetiickip atardofy pbaneion he

di ci ng sheet constituting a supporting body backed up by a 5 backup nenber
for enabl by séebt eohandidui othkhepi&kghi positiensuppordiengrbgdyensenoved
in the X and Y direction along which the 1C chips are arrayed, for noving
eachg C C@b%i't&,o%em&%itrgq Q) LKIP3POSK L t @es WheF Eréhee | &£ CPbBit Sopushed
up fromlower side of the dicing sheet so that the dicing 10 sheet with
non o entaohastion {hel scREpanded: s epenabyaengbl | s the, pushed- upthC ohip
to be easily pic eg up by a conponent handling tool. The I1C chip is

transferr sl gﬁ_fsglf%_cgﬁxés}?\.s' ékogh_ey &i%&qra?pwttmngémgohe%t%bat

pi cked up“th state above, the 1 C chip individually

separal ed bl g {lle el LONMUR! o 1T BLqlSp! hdi% Rhfle gt acl'g_ﬁ%iéi@hﬁ not

yet coated by Tesin noldi hg or Ing t IC chip in thi's bear
the | & 20 AN or PRAKRERG 81 ¢ Re S e hadr dorenir e e etent 1 ' 19
packan 19,6 IC SB1 DR, Al Re (8020 SRASPCORATONSL) 8
the el ectronl ¢ gonponent MUDLLNG 3AREr AT IS B! 'de PRI, NOKREd 11
a tray proViSh g
response to a rotation amount of'the'supporting body 6, -
thereby making itv poséible to . prévent"failure of
recognizing the direction or position of the semiconductor
15 element 2 as well as decrease of recognition accuracy.
Also, in the first embodiment, there is provided
a tool rotating device 41, as shown in Fig. 5, for
rotating the suction nozzle 3 about the center of a
semiconductor element 2 to be picked up thereby. The tool
20 rotating device 41 1is composéd of a motor. After the
control unit 48 receives a position switching signal
informing that each unit region positioned at the pickup
standby position E is switched with rotation of = the

supporting body 6 by the receiving section rotating device

25 9, the control unit 48 corrects the direction of the




25 with individual partitions, or as a gel pack to be attached 17
February 2004 51 and di sposed on the surface of a IOM/adheshw%ngk.OMben

t he supporting body that supports a nunmber of arrayed |IC chips as shown
above is noved in an array direction of the I1C chips, and the IC chips are
noved one 5 by one to the pickup positi 0 SO as to be picked up and
transferred to a transfer destination by the conponent handling tool, a
sem conductor wafer with |arger dianmeter increases the distance fromthe

pi ckup position to the transfer destination. Sem conductor wafers are
getting 10 larger in size, and sonme of them have di aneter of as.|arge as
300 mm | PEERTHE ERE he heaR e 2s & Ferfiude oPY SUCYRA n OaF%?aﬁce of
t he conponent handling tool becones |onger, causing degradation of transfer
tact for thagrd «@nikrpwn date ominbee ireetinnpandiBoatsdont §EOKBENEPNg t he
IC chips on a circuit board, a taping gackaging i's effective as a package
styl e for Ppreheing3PRe coonelitssl tte ahhel eeptarilc WwopohenPY nEaserAgn
apparatus. As described before, a conventional package style of the IC

chi ps is topi thed $ychiomapqredie 20 arl ghgen paek Fighd tHerwidr®e Hh6vi sion
by tapi ng packagi ng has been denmanded.

control of the control unit 48. Therefore, if the

direction of a semiconductor element 2 in each of the unit
regions D1 to D4 positioned at the pickup standby position
E ‘is displaced by a specified angle around the center of
the component in response to a rotating amount of the
supporting body 6 as described above, the semiconductor
element 2 éan be aligned in a specified direction and
transferred to a transfer target position F( thereby
Causing' no inconvenieﬁce nor problems in handling the
semiconductor element 2 1in a specified direction after
transfer. |

The transfer device of arrayed components as
stated above further constitutes a housing device of
arrayed components by having a component housing section 32
as shown in Fig. 5 for housing the semiconductor element 2
picked up by the transfer target position F. The component
housing section 32 can use various housing members
including pallet members and tape members that are
conventionally known as members for housing and holding
components in an arrayed state. In the first embodiment as

shown in Fig. 1, as an example of the component housing




Al so, in packaging IC chips,
active plane thereof facing up
dependi ng on 25 nounting fornmns
17 February 2004 52 to package
it is necessary to selectively

chip when it is transferred by the conpéfient handling tool. 5 1t is an
obj ect of the third enbodi nent of the present invention to provide a nethod

and apparatus for

and device of arrayed conponents, a transfer device using the feeding

devi ce,

angka@t imusBlg deeree,icapabte aoftdme suppbessidyy tmet epsafofmgl ane

space of an apparatus in handling sem conductor wafers with a | arge

di anet er, lsoppiessopgraepsnadayi eecefl viingnsdfrer deicondpt emenelagehfipng

packagi ng of arrayed conponents such as sem conductor elenents, and
enabl i ng s&f eghban ofn batly.and L f rondorttbaest iser thfort hé2senm aohdubear

el enents at the tinme of housing. The third enbodi nent,
enbodi mentgowxeRYy

there are demanded the I C chip housed with an
and with an active plane thefggbrbagdobs down
of the IC chip on a circuit board. "I n order
the 1C chip in the demanded housi ng state,
invert front side and back side of the IC

handl i ng arrayed conponents including a feeding nethod

me simlar to the first
i fiiteswlilk® casetapermape nuzker asof showegrat edrigy.r cai.ts
formed in longitudinal and lateral 20 directions on a sem conductor wafer

1

are diced @hfedi&iby sheak hdIieri ndi Vi gduabnpesiecionsieickort b emenbsr2 such
as I C chips as shown1n Figs 1 and 3, and the sem conductor

10

15

20

25

feeding section 43, a top tape feeding section 44, and a
top tape attaching section 45 for feeding the tape member
42 by drive control of a motor or the like to a component
housing position H where the tape member 42 is guided so as
to receive components for receiving semiconductor elements

2, as well as a winding section 46 for winding housed part

- of the semiconductor elements 2 by drive control of a motor

or the like.

As stated above, receiving the semiconductor
element 2, which is picked up by the suction nozzle 3 and
transferred by the component transfer device 31, in the
concave section 42a of the tape member 42 provided and fed
by the component housing section 32 makes it possible to
accomplish housing and feeding of the semiconduCtor element
2 in a packing style as a taping component suitable for
next handling by the tape member 42, by utilizing each
necessary property in the above transfer operation.

For example, the tape member 42 is forwarded at a
specified pitch with high accuracy with use of perforations

42¢c provided on one side shown in Fig. 7 by engaging with




elenment 2 in a state of being arrayed in two orthogonal directions is
treated as an arrayed conponent, which is 25 picked up one Pyr&RfnP002
conponent handling tool for 17 February 2004 53 tapi ng packagi ng. Tapi ng
packagi ng of el ectronic conmponents is well known as a packagi ng style of

el ectroni c conponents in which a tape tggt accommodat es chi p conponents
such as 5 resistors and capacitors is wound onto a reel. The taping
packagi ng is regarded as a packaging style suitable for feeding electronic
conponents to an el ectronic conponent nounting apparatus for manufacturing

electronic circuit boards by surface nountin or the tapi kagi ng, 10
Cher o | S Eingheun, S SEANERTE. ORI CREPGRaR: FBUSTBE SRR ILH che EHi b

conponents but also to | C conponents. Cbnsequentli, t he tapin%épacka ing is
now r egar dEti Gl 23eh nePnseYearteFleRed €®npBnBARAPLpACRE A &t FiSS SRS
mounting of electronic conponents. However, the sem conductor el enment 15 2
obt ai ned R & hen sEat cHREGEVIP In i ANBRE RV i ARBIEGNEREERG ied PSR bear
state without resin nolding, i.e., in the state of a bear chip, which is
convent i ord | gnflotibede rmre et Vib) Bighn asgyRIaPackhandistanceo frpa
el ectroni c conponent nounting apparatus. The transfer nmethod and 20 device
in th® thithe epboiit bent o Enthé epeappnat paskagrn§ootheneepéarll @RIt OTFi gs.
9A and 9B show external appearance of a transfer device 60 of arrayed
conponent sof nthéecohcade egbotioend2awhasd theppogidégnwiotth tie @eacaiicon
panel 161 25 and a display 162 etc. disposed on the front side for 17
February 268dt bdnsdi2a nijnoer atdvanaad dinrdctoidmg of Thée sgmiicoadpedodt i on,
as well as a wafer housing cassette 50 (an exanple of the conponent feeding
section) tébéménuses s pkecaliivey dfn sehecawhagtwey sattieonl 4Aaspwstd ien a
removabl e manner on 5 the back side. The wafer housing cassette 50, if
space of about 0.2mm on both sides against the concave
10 section 42a. This minimizes a displacement amount of each
semiconductor element 2 against the tape member 42 in high-
accurate handling of the tape member 42 for feeding of.the
semicbnductor element 2 housed in the tape member 42 in a
packaged style to next operation such as processing and
15 mounting, thereby enabling easy handling of each .
semiconductor element 2 with good positioning accuracy,
besides being in arrayed in a specified direction.
To support this structure, the component transfer
device 31 is required to handle the semiconductor element 2
20 picked up'by the suction nozzle 3 with good positioning
accuracy. Otherwise, the semiconductor element 2 cannot be
transferred and housed swiftly and securely in the concave
section 42a thét has a size setting as stated above. This

requirement 1is satisfied by a switching function of

25 recognition reference by the reference position switching




structured to allow replacenent with use of a transport robot traveling in
a transport route provided on the back side of the device, ik |

handl i ng of |arge-size sem conductor wafers 1, and fulfils gﬁ%%h%bﬁ¥6§

repl acenent 10 of the sem conductor wafers, 1. Fig. 10 shows the. internal
structure of the transfer device 60 of the arrayed conponents, according to
whi ch the transfer device 60 is structud€d so that a plurality . of

sem conductor wafers 1 housed in the wafer housing cassette 50 are
extracted one 15 by one, and fromthe sem conductor wafer 1, sem conduct or
el ements 2 are extracted one by one and transferred to top of the tape
menber 42 devid¢a@pBngipatkagitrgnslfieri dawviteed dhadr eagdd opempbhentef ankle
apparatus for handling arrayed conponents in the third enbodi nent is
control | ecabyatdibe 20008t EQbNUTILINC48 o@s Khrovirthe ns&mfcoBBucThe sdrmeanduct or
wafer | housed in the wafer housing cassette 50 is diced on the dicing
sheet 4 angl ¢jyi ded | pbe1i nEbvh eiliel sbnticandudt,or agl ewebls &si rbyan ther ayed
state in the orthogonal two directions. The dicing 25 sheet 4 has

non-ori entggnSbastt Cti¥ns2Bed ide P31 efeirfiodRing} 7 Urel¥tiacyn2008 23
extended state by a ring-shaped supporting netal fitting 5, thereby

constitutifge a-SHPPOLt LAgtPady &dhalc-tarablss wiabsecbasdl bpaiandnf 8gdi ng.
A plurality of the supporting bodies 6 housed in the wafer housing cassette

50 are 5 exff a%%lggibﬁ % | f hed PAsid1ign, e ¥BEH €8S i$hoWe | Rokipdsent and 2

of the first e i ment, each sem conductor elenent 2 is noved in sequence

to the pi C%%’Qn??éi‘t i&%grjt%he‘é\'i t B2 8eAOVETERL B nti;E%PﬁxUDPQEEELEQ basyu$ ikhe he X

and Y directions al on array directions o e sem conductor el enment 2.

10 Wth - up. i Qn : i L ded : id
of the pi QXU BEH FOR Eorantyoh Sdhd i ORIRHOR S e, 2 HO The”

Gl crent & 27 ¢ nEPehy BRER o SIS LR TinP BbNIE R G BT S hR e
corrpi)gent Ecrigrrllf?{?{/irqg\/icfee ic;[eO Bi6(,:k &P ta'ﬁe%?@t(i%du%%ection gf the
position of the semiconductor element. 2 that are picked up
by the suction nozzle 3 and transferred to the transfer 3
target position F. The semiconAdu‘ct'or elemeﬁ.t. 2, és one
example, has about 1 to 20mm - square, and in larger-sized
15 components, a small ©+ angle displacement can cause
considerable displacement against the concave section 42a
as an issue. This issue can be solved by achieving
position accuracy of around + or - 50 pm. The
semiconductor element 2 can be handled with higher
20 positionihg accuracy if necessary.

The housing device of arrayed components in the
first embodiment shown in Fig. 1 is further composed of
three tape members 42 disposed’ together in the component
housing section 32 as shown in Fig. 9A showing a third

25 embodiment, and a control unit 48 as an example of a



el ement 2. The suction nozzle 3 that sucked the sem conductor el ement 2
noves to the top of the tape menber 42, and houses the sem GqRgnalP004
elenent 2 in the tape nmenber 42. 20 As descri bed before, the sem conduct or
wafer 1 is getting larger in size. The sem conductor wafer 1 with a |arge
di anmeter increases a distance for noving each sem conductor elenment 2 to
t he pi ckup position C, which causes dedlease of production efficiency due
to increased 25 necessary tine for noving the sem conductor elenent 2 in
17 February 2004 56 addition to increase in device size. To support such a
| ar ge- si ze sem conductor wafer 1, a noving distance of the suction nozzle 3
i s short enedtbyldimspos ngst sbowapeimefbegs .45 t Aad il9,a thahsfeomtdedtsi nati on
of the sem conductor 5 elenment 2 so as to overlap with the supporting body
6, while sransfeg dnst doesiol tdfe thppseniaondodyod ehetbatX2ampdc¥ed
direction is shortened by enabling rotation of the supporting body 6. In
- handl i ng apser canglustotivaf epzkle th shsoagh diepartsre usdadi of dthet he
supporting body 6 is 10 not necessary, though the tape nenber 42 is

pref er abl ynhdigsposgageonmthBeuppen2si depehdihg . suppehiei ng yRedy of sehas to be
closer to the pickup position C. As shown in Fig. 11, the tape nenber 42 is

struet uredeh@cBRdfiedoint @1 BEhENt bY R¥cBENYEe@ONLROl tdfe an demtinsienn not or
or the like froma feed reel 173 to a take-up reel 174 in a taping unit 70

that funcyL.pnscakgo as an exanple of a taping packaging section. On the
tape nenber 42, there are formed a concave section 42a for housing the

After semiconductor elements 2 are formed on a
semiconductor wafer 1 and diced and‘then it is generally
determined whether the semiconductor elements 2 are good or

.10 bad in quality, a semiconductor element 2 defined as a
defective product as a result of quality determination is
marked for indication of the defectiveness as stateq above.
In this détermination, quality fank of eaéhbsemiconductor
element 2 may be defined and rank indication may be made on

15 each semiconductof element 2. The quality rank herein
refers to a rank defined by characteristic of the
semiconductor element 2, since there are cases that even if
the same circuit is formed from semiconductor elements 2 on
the same wafer, electric characteristics or frequency

20 éharacteristics of each semiconductor element 2 are
different.

Accordingly, in the case where different
components with different quality rank are present in
semiconductor elements 2 on the supporting body 6 including

25 the case where different types of semiconductor elements 2




sem conductor elenent 2 and perforations 42C as shown in 20 Fig. 7 of the
first enmbodi nent, where a distance between the position of {/hepparfepstions
42c to the central position of the concave section 42a is set wth high
accuracy. The perforations 42c engage with an unshown sprocket of the
taping unit 70 to feed the tape nenber 42 25 intermttently at a specified
pitch with high accuracy. 17 February4%004 57 The concave section 42a is
formed so as to provide very snall space conformng to the size and form of
a sem conductor elenent 2 to be housed therein, so that a displacenent
anount is reduced in a housing position for 5 securing positioning accuracy
i n extractiisngfetreed epinc orrtic S6M1IEPAMEFEOZ. WHES T ape ﬁ%ﬁbeprﬁﬁﬁﬁ§%ﬁﬁﬁ of f
fromthe feed reel 173, and a sem conductor el ement 2 sucked by the suction
nozzl e 3 dd ffementhranmporerta et dedetienad npdorty belek gentcell7misy #rectly
transferred to 10 the inside of the concave section 42a. The concave
section 4Pastkad whi cthé heesebtcofdudteoriddrenefyi®ygi deviaasBérr ethd stiever ed
with a top tape 42b fed froma top tape reel 172 for secure housing and

hol di ng otohipensen cepdrefer eflembot 21 nanke thpe cenpenedl. Hiwes impe
menber 42 which houses 15 the sem conductor elenent 2 and is covered with

t he tsop t gpetiln SvKEl @niwert hendekecopteed! olf74heUpam toaripletitond &f
housi ng of a necessary anount of sem conductor elenents 2, the taping unit
70 is replsaceds l#bt kegdiiatdignbodiemenhe tdief feapimy taipe 7flebe26 déBposed
in three rows as shown in Figs. 9A 9B, and 10. A plurality of the taping
units 70 pRYbRRIiIWLdohor t 5k MU d BaaRiise €Xasitld 08 fof e@ch! Wahi¢yndicteapi ng
packagi ng operations. However, the main reason why a plurality of the

tapi ng unigheneare @5§p‘?§ﬁ£’5iin§f@ﬁedis‘éhd_icaﬁd&@t%Qmélm‘tMﬁ op.el eTlenss 2 by
quality rank thereof and 17 February 2004 58 transferring themto each

tapi ng unigf, } 64 per i Ve r 89K athabvks rReaNnded i eddH eferfleg@s R@Sctdhe
qual ity raﬁk herein refers to a rank defined by characteristic of the

Semlcoond.ucetlf%rme‘?lter?n%rgnsﬂe?f@gt Rer &1 ec&RSERehPahofLeRgl fs&-tiikh sawre

circuit isfornmed fromsem conductor elenents 2'on the sane wafer, electric

characteristi ﬁ@iean%%éigggﬁwx %Qarrpachrihg# | &Sn PErRBEH ?gmt%%ncg&cfgé)rogl ement

2 are differe y rank an ectiveness of the 10

TN e e 08 il i o e

by an examination. _ ty rank a ectiveness per
"7 s sy died ARG CTHE Setd conduct or vt er 1 i oo

It is noted that although in the above

15 description, quality or quality rank of the semiconductor

element 2 is determined by the control unit 48 based on the

result of the identifying .device 36, it is also acceptable

that quality examination is performed by the control unit

48 based on the result of the identifying device 36. It is

20 also acceptable that the identifying device 36’recognizes a

product whose quality rank is already marked in an

examination process in the previous step.
Also, in the case where one type of the

semiconductor element 2 is a defective product, the control

25 unit 48 drives the component transfer device 31 to dispose




15 equi pped with an identification system such as bar codes, by which
mappi ng data per sem conductor wafer 1 is identified and i npyidr@AniJdok he
transfer device of arrayed conmponents with use of a storage medi um such as
fl oppy disks. Therefore, with reference to data on the quality 20 rank and
def ectiveness corresponding to a respectjyve positional address stored .in
mappi ng data of the sem conduct or wafer4f recogni zed by the identifying
devi ce, a sem conductor elenent 2 noved to the pickup position Cis
transferred to the top of a respective tape nenber 42 25 corresponding to

the determned quality rank. The 17 February 2004 59 semni copductqr,

el ement 2, the dg¥%ﬁ?ﬁqﬂHFQﬂ¥'aeg@P88Fi@g pVB&E 15 s WSTEFIEFT n2d 3¥§bosal
section 49 (see Fig. 1 of the first enbodiqgﬂt). Follomﬁn% descri ption

di scusses GCRRERBUST Rrody¢landier FRRg CRRFEShdHR Gy &fenBffsd2 o (he

supporting body 6 housed in_the wafer housing cassette 50 to_the tape
nmenber 42, ragogpirian areieylee &ff r F&eur e ERELEFLNIASACNAGR | ACFi R 1@ as
well as Figs. | and 2 of the first enbodi ment, the wafer housing cassette
50 is fed 3Pecifiecth dheppaskssaetopnt A8 gboWeeinNadd Mel d B4 e f dédishg .
section 51 constituting an el evating nechanism so as to be ascended or
descehded. mékeshé twafags Holesi by eabsevee HEY P eeafing of tdrfenigpd ting
bodi es 6 supporting sem conductor elenments 2 divided by dicing and arrayed
in 15 ort hpgodattswindi tleet toassdes huiskel. Thersbppwaving bedymecigdended
or descended to a specified height by driving of the feeding section 51 is
extracted byemawhbaalesteacting unit 80, and placed on the placing base 12
froma lateral side in the state that the pressing board 11 of the 20
conponent receiving $aeti osuppoxtdngenddmbds shéwn snpbogtidigof tdiedd rst
enbodi ment. Ascendi ng and descendi ng operation of the pressing board 11 is
achi eved byehheonghbaber eldmeWhenat he syppeatilyg hoeded iins ipleacediader he

pl aci ng base 12, the pressing board 11 is descended and 25 depresses the
SUPPQOtinghaﬁéﬁhgfiééﬁ@&t@eaﬁﬂundntW@‘@p@dﬂfied number of rows and
collectiveiy handled per unit number as shown in Figs. 1, 2,
and - 5. Acchdingly, the housing device Qf arrayed
components in the first eﬁbodiment shown in Fig. 5 is
equipped with a feeding section 51 on one side face of the
15 base 15, that constitutes an elevating mechanism of the.
supporting body 6 for holding and elevating the wafer
housing cassette 50. The feeding section 51 elevates the
supporting body 6 in the holding state by an amount
corresponding to a housing pitch of the supporting body 6
20 so that one supporting body 6 is .positioned at an
inserting/extracting - position to/from the component
receiving section 7. The supporting body 6 positioned at
the inserting/extracting position is extracted and

forwarded to the component receiving section 7 by an

25 unshown inserting/extracting mechanism (ex., a wafer




17 February 2004 60 sheet 4 by a specified anobunt as shown in Fig. 2 of the
first embodinent. As a result, the dicing sheet 4 is expandedegaii) Jgoai N
each direction fromthe center thereof on the placing base 12; which
extends array pitch of each 5 sem conductor el enent 2 supported thereon,
and pulls each sem conductor elenent 2 apart. In this state, the conponent
recei ving section 7 is noved, and each s&im conductor elenment 2 noved to the
pi ckup position Cis subjected to pickup operation by the suction nozzle 3.
10 As shown in Fig. 2 of the first enbodi nent, on the base 15, there is
provi ded the two-direction noving device 10 conposed of the X table 22 to
be noved iextbgc}_(iel'gr viigie ot he Xhei recihidnembbdingn Pt For2lfeatlichd he Y
table 24 to be noved on the X table 22 in the Y direction 15 by the

Y-directiogrdeihXi BgmiBbARuEBorOR1khenY babl en2d.supheire ing BHRPPré acthdte
conponent receiving section 7, thereby the two-direction noving device 10

constitutl eembm@tésa%emh@bloqs fi SON i BGndicthe KapdnY owg difgeddons -

Al so, in order to handle a’l arge-sized sem conductor wafer 20 1, there is

provi ded. aaeqelien SECIan diokat N0k fEvi6 8 §- ndle: AGTRASRI: HaEeR) W0

section 7 I's supporte “bearing 27 so as to to rotate about
ot at Puel y el venRBS T RA /SRS oS5 1Ad t AS haar Srbchantom 2518 i n et
appropri at nner re specificall iym_lar.to . : Y004 61 the
first enbonggﬁ??EPﬁgg g’vg gga?%% gﬁpg%gi%gdtp% fﬁgéﬁgﬁgﬁﬁgﬁhg§.s og?the
not or 28. The.turntabl 8 of t.he npo cel Vi tion i ch

t he pIacinBOBéééOTZ is%QEQ%% fgn3u%§§rt§§8%9£§%§bfr%%%fgg i% é;¥%$§¥%%le
manner 5 through the bearin 7..and is provided with the ge 29h in a
per  pher a hﬁtsﬁﬁpgn_o TG 8%6?%3&& ,ebyso:%%%ﬁ%ﬁ%_ Séaerf s
geared w e drive gear a. nsequen ro i.ve dri.ving, of. the notor
28 rot at esPERECHPFGe §g§rw2 &roPOPﬁén%DF8F5%§F ?EH% F LR THEEES 3 he 10
, gear. 29b geared with the drive gear 29a.. As a result, the turntable 38 of
the- SBmponBAr retei Vit QctPorb 70 biEted  dghi st SEHESFRENS 28U0TE (Te
bearing 27, which nmakes the placing basgﬁéz oh the turntable 38 rotate. In
the above SEPLEPBABCTETs&ARESREGCLoPTE §€9% 15 is noved in sequence to

t he pickup position C with novenent of the sueﬁprting body 6 in the X and Y
two directions. On tA& Bdie A3tk FUSHIUYETPMHEIS @ iekt br 8¢ WD
driven upward and downward by the actuator 17 supported by the franme 16.

The seni cofdareserel efnt 2faBvede¥dmPhes pi KIPWPD pofiMon Cc ik i e

state bei ng pushed up higher than _ )
semiconductor wafer 1 1s housed in the wafer housing

15 cassette 50 in about 10 rows and collectively handled in a
conventional manner, the total weight thereof is about 20kg,
bringing potential difficulty to its handling. In this
case, it 1is preferable to simplify a flow 1line and
operation of an operator moving and operating around the

20 device when he/she inserts or extracts the wafer housing
cassette 50 to be fed in/from the feeding section 51. For
example, in the case where housing devices of arrayed
components as shown in Fig. 5 are adjacently disposed side
by side seen from the front having an operation panel 52, a

25 transport line for feeding the wafer housing cassette 50 to




ot her surroundi ng sem conductor elements 2 by ascendance of the push-up pin
8, and picked up one by one easily and securely by the suct{fgb&mgfﬁﬁ43

wi t hout bei ng bothered by surroundi ng sem conductor elenents 2 or ‘causing
25 di spl acenent of surroundi ng sem conductor elenments 2. As 17 February
2004 62 shown in Fig. 10, the suction nozzle 3 is operated by a transfer
head 133 of a conponent transfer device4$31 so as to enable el evating and
rotating operation. The transfer head 133 nay be noved on an X-axis rail 81
in the X5 direction by driving of an X-axis direction drive notor 8la, and
may al so be noved in the Y direction with novenent of the X-axis rail 81 in
the Y di rezddlondéyiem usshowth¥- akirsatdion assl ghoswition FBlownowisk @el | as
Figs. 1 and 2 of 10 the first enbodinment, the taping unit 70 exenplifying

t he conponentowodsingisattihgn tihe disposesidechft the tdevitape nEnb&hig2 is

| ocated so as to be laid over the conponent receiving section 7. The

transf er  heweldB3r sUCKE nghandebkdlidigng etcite osne rfi 1c dind utt o st @ nent ofel ofat ed

at the pickup 15 position Cwith use of the suction nozzle 3 noves on the X
axis rail Sighe BRYE lFe Wicdd ORapezzb€ FThen Biwe uppemssisteowri Lhethape

menber 42. By descendi ng the suction nozzle 3,

5 drawing, the operator <can replace the wafer housing
cassette 50 that completes feeding of the semiconductor
element 2 in the feeding section 51 only by lifting the
transported wafer housing cassette 50 and stepping into the
area ranging from the transport line J to the position of

10 the feeding section 51, which is inconvenient for the
operator. In addition, there is required a space for the
operator to step in between adjacent devices, which 1is
disadvanﬁégeous in terms of bspaCe saving. These issueé
remain almost unchanged if adjacent devices are different

15 in types.

Accordingly, the feeding section 51 is disposed
on the front side of the base 15 as shown with an imaginary
line in Fig. 5, which enables the operator to facilitate
replacement operation on the transport line J'or between

20 the transport line J and the device, and spares the
stepping-in space for replacement operation between
adjacent devices, thereby contributing to space saving.
(Second Embodiment)

A method and apparatus for handling arrayed

25 components according to the second embodiment of the




the transfer head 133 houses the sem conductor elenent 2 in the concave
section 42a formed in the tape nenber 42. By 20 di sposing tfig-ebRRiyPgoani t
70 so that part of the tape nmenber 42 is laid over the upper side of the
conponent receiving section 7 as stated above, a noving distance of the
transfer head 133 fromthe pickup position Cto the tape nenber 42 is
shortened, thereby inplenenting i nproved &5 transfer efficiency in handling
of a large-sized 17 February 2004 63 sem conductor wafer 1. As mappi ng of
each sem conductor elenment 2 with quality rank determ ned by exam nation is
al ready executed as stated above, the quality rank of a sem conductor 5

el ement 2 syekednbyihbensiehi ehordzibhe F3gi.s sobtaaicnatdre kased firca Uygppi ng
address thereof. In conformty with the obtained quality rank, the control

unit 48 conkeelisnihferB¥UNEndi gkainee off bhe ayeanHopdiead si33 itrdd¥ret
direction, and houses the sem conductor elenent 2 in a respective tape 10 ~

menber 42 ofieytihe baphRgaylil cARpeRheEPIdnNG sle0 dithe Hil@ddd dpmlevilde t he

quality rank is provided in three degrees: "a"; "b", and "c", the taping
unit 70 is dhgpased,idy AT 8evEews deh 4 ecéh8bRé R s| Breondthldtied he
novi ng dire%t?o% gﬂ“%ﬂ% rangfer head 133 in %H@sx 15 airéction in

conforgity W t ual i _ank, ege e 1.£0 t e{rent
2 mﬁthglhe %ngiggﬁﬁgn b§¥hi§&g.%%$iﬁg:%ii%Gggifg%&sZﬁ?&%ngggﬁo?beﬁ%ﬁgﬁt 2

ith th ity NG Uit 7 ' !
L b e L s R

2 wth the quali ran he taping unit 70c,

LRPLng, PackBobRa Rl E0ERCTECIRTMCLAr CILEIPR! o dMertidh ARl oy ANk 1ife

shown in Fig. e pi Ng uni i's equip W d fron
| nverting devige, 374 MY Cfh $n8PR" A% ¥ Ofud! §EL0G: BoRE™ CARLG R SSTeNt
2 on the tap# b P
pin two-direction moving device 71 is composed of X and Y
10 tables, and is disposed on the frame 16 so as not to
interfere with the two-direction moving device 10 nor the
frame 26 as shown in Fig. 8. The push-up pin’two-direction
moving device 71‘is composed df.an X tabiev73 to be moved
on the frame 16 in the X direction by an X-direction
15 driving motor 72, and a Y table 75 to be moved on the X
table 73 in the Y direction by a Y-direction driving motor
74. The push-up pin 8 and a push-up pin-use actuator 17
such as solenoid are supported on the Y table 75 so as to
be moved in these X and Y two directions.
20 Consequently, for moving each semiconductor
element 2 to a pickup position by the component receiving
section 7 moving the supporting body 6 in the X and Y
direction, the push-up pin 8 is moved in a direction

opposed to the moving direction thereof by the push-up pin

25 two-direction moving device 71. As a result, the push-up




25 nmenber 42 with the front side and back side thereof 17 February 2004
64 inverted. A sem conductor element 2 formed on the sem copdug, er 1
is basically in the state with an active plane thereof facing UBEHV¥@& t he
sem conductor elenment 2 is transferred to the tape nenber 42, it is 5
housed with the active plane facing up. Consequently, if the

t api ng- packaged semi conductor el ement 24’s nounted on a circuit board by
the el ectronic conponent nounting apparatus, it is nmounted with its active
pl ane facing up, so that el ectrodes on the active plane are electrically 10
connected to circuit patterns of the circuit board by bondi ng. However; a
mount i ng rEtthod oromés dialdinay boar déls ddkeer sémedobguataserelesiang t Be

sem conductor elenment 2, and therefore a nethod for nounting the

sem conduciuarired evebhg2moved, t kedacd | peipt abe Wadichg bonin eythemr agei r ed.
15 Housing of the sem conductor elenent 2 with the active plane facing down
is inplenendted by tdhet front -backichuprt pogitdeyhcecl7iorAsfebanagi nthiegs. 21
and 22, the front-back inverting device 171 is supported such that a

front - backseifli ddnvidt gy devment Mei kobedykupl amas thieon ver tRd 480tdedr ees
about a central. axis 171r. At the center of the front-back inverting

devi @ nmaidbiody 37larhiberaricsefronmbce st thgler SdiChbPingokenddlnd
t hrough which suction is made via a suction passage 171g so that the pl ane

opposi te iy 26iREtAYEe PEAPE Bbrt BRe SEHHSOPEURGOboRLCRERL 2oB8! €hbY the
17 February 2004
semiconductor element 2 in each of the unit regions D1 to
D4 to pickup operation with compared to the first
embodiment shown in Figs. 1 to 7. Although the pickup

‘10 position C chapges, the changed position is known so that
it 1is easf to cope therewith. As other structures and
effects to be implemented have'no_particular change from
those in the first .embodiment, ‘duplicated illustrative
description will be omitted here.

15 It is noted that in theory, space saving is:
achieved as with the case of the first embodiment, by
moving the push-up pin 8 in sequence to a central position,
that is a dividing reference point in place of the pickup
position C of each of the unit regions D1 to D4 in the

20 first embodiment, without rotating the supporting body 6,
setting the position as the pickup position C, and using
one out of each pickup position C set for each of the unit
regions D1 to D4, that 1is corresponding to each of the unit

regions D1 to D4, for feeding to pickup operation of the

25 semiconductor element 2 with a movement of the supporting




65 transfer head 133 is sucked and held by the front-back inverting device
mai n body 171a. The front-back inverting device main body L&l rgﬂﬁked
with a pinion 171e di sposed on the |lateral side of the front-back ‘inverting
device 171 5 so as to integrally rotate therewith. The pinion 171le is
geared with a |arge gear 171f, which is liked to one end of a link 171h
rotatabl e about a fulcrum 171p, while tHd8 other end of the .link 171h is
connected to an end 171j of a driving rod of an air cylinder 171k.
Consequently, when 10 driving of the air cylinder 171k noves the end 171]

of the driving rod. to the left side in Fig. 23, the link 171h rotates
count ercl dskdy se dmounldet e dndi cyurawy 1girthedehy.r ot ahi ngitshechss ge agear
171f cl ockwi se, which in turn rotates the pinion 171e countercl ockwi se, and
so the framtiéd fwcknonmesttng seyheepnpin Bodytlddayi $ni auer kedndsy
degrees froma solid line position on the right side of. Fig. 23 to a chain
l'ine positih anrtheibakt shee thepeofn Gonseavend | hanhBe fdenindagke
inverting device main body 17l1a faces the concave section 42a of the tape

menber 42 & fanaseck fOréhgel ?éiusie 9h @ROPYIYE Nthe Adk ©f r&HEoHBVHI T iBI
device 171. For bringing the front-back inverting device main body 171a

back §0 amorigi ngls POosht 1 e ai hpder S e vk sendshvgn to
Tove the onn T e LR UETa RO rod T R T EohC e ML RS e R,

rotates the 2500 ik 115! okl 56, abaut bhe LubGeumuAzle, (IRSelY o7

February 66 rotating t I'arge gear 1/71f countercloc _ _
oL ates Ll flal R0y415cRlaeKse. pRNLENYEI e €1 Qukacled Iyer g
o1 de of Pl oo Sbane aeeLLLo0oneLhe Ly OBh Bhik KgeLa |1
1o back, ) fer 1 Ag: vt oo Imun 0tk L Tle, L esLiLenSE et dpvsctd v
17l ge L nated so.Lhale thed0 [LaBaPgk,LAYELELNY I 08 TR 20
rotation of the supporting body 6, and therefore the
- rotation mechanism of the component,receiving section 7 are
‘saved. | |
According to the first and second embodiments of
15 the present invention, space saving commensurate with
division of the component supporting region of the
supporting body around the pickup position implements
downsizing and cost reduction of the apparatus, as well as
reduction of expensive running cost of the clean room,
20  thereby making the preéent invention preferable for
supporting larger semiconductor wafers.
(Third Embodiment)

The following description discusses a method and

apparatus for handling arrayed components according to the

25 third embodiment of the present invention, and more




and hol di ng of the sem conductor elenent 2, by which the sem conductor
element 2 is housed in the concave section with the active pj g@%ﬂﬁh@g
down. It is noted that another proximty sensor 171n detects that the
front-back 15 inverting device main body 171a is returned to an original
position and ready for transferring next,gsemnm conductor el enent 2.

Her ei nbel ow, a nethod for using the front-back inverting device 171
structured as above will be 20 specifically described. Wien a sem conduct or
element 2 is transferred to the tape nenber 42 with the active plane facing
up, the transfe

. h | 33_i d t t t. nber__42 w t hout
the 1ront - BRSRT TSN [Yng BoviEEa17d oRebBeda. i L AEY Chee ot narraved (1

sem conductor el enent 2 can be_25 housed dipectly in the tape nenber 42 at
the positi%MHPORENERDr Gar yr FOBECH7 WGVENSUt Ot hETFAYEEN CeOBRORHREF r ¥t Phack
inverting device 171. Wen a sem conductor elenment 2 is transferred to the
t ape menbes@20{i thet hecddnpyvaeplisfe 3G iy HOWRLDY hEeBoSPt Pn adH aYRE
transfer head 133 in the Y direction is set to be a position in the Y

di rection GpEPeneREsfr onttihadie 4RAT1IES g UeAEO™PAR jad pddh@ANddds UA@&r this

condition, if the transfer head 133 that sucked the sem conductor elenent 2
5 understanding of the present 1invention. It is understood

that the third embodiment described below is one embodiment
of the présent inventioﬁ, and the technical scope of the
present invention is not limited thereby. Since the third
embodiment has many characteristics in common with the
- 10 first embodiment, it will bé described with reference to
.drawings énd IAescription of the first embodiment in an
appropriate manner. |

Béforé description of the third embodiment of the

present invention proceeds, the background thereof will be
15 described first.

Semiconductor elements, such as IC chips, are
formed in a large number in longitudinal and lateral
directions on a semiconductor wafer as integrated circuits,
and divided into an individual integrated circuit by dicing.

20 The IC chips are not oﬁly processed to be an IC component
packaged by such processing as mounting, bonding, and
molding, but also used for mounting as a bear IC on a
circuit board. In each case, diced IC chips need to be
transferred to other places to be processed so as to be

25 suitable for each application.




at the pickup position Cis noved in the X direction, the suction nozzle 3
i's positioned on the upper side of the 10 front-back invert{mngp@y 284 Mai N
body 171a of the frontback inverting device 171." By descendi ng the suction
nozzle 3, the sem conductor elenment 2 is transferred to the front-back
inverting device nmain body 171a on the Egontback. inverting device 171, and
sucked t hrough. the suction 15 hole 171 (%ia t he suction passage 171g, so
that the sem conductor elenent 2 is sucked and held by the front back
inverting device nmain body 171a. Next, after sucking and hol ding by the
suction nozzle 3 is stopped, the sem conductor eleggnt 2 i s, ascended and

moved fromthe 20 upB¥r il bFiR%heSPPYRt -ARRME i nbBEt ilty RiFZe2REi Hbody
171a to anot her position. Then, the air cylinder 171k is driven for
i nverting Bper &CRéR. ofi e Ihakd 192h2 ing ghetar 1a72F raynd ™t H*Si ni on
171e, the front-back inverting devi ce nmain body 171a of the front-back
inverting 95tbegpaellM eodat &s B0 dégesédoasoupd tae &&ntphdnaxi Sherir
17 February 2004 68 froma rotation shaft supported by a tape supporting
rail 76. Odhséngeshkpfl deasfidmtimgcie i ureelwindcvpde harkebody D¥ia s
inverted 180 degrees fromthe a solid line position on the right side of
Fig. 23 tobackbpi mehbre Soposhbbdangnsthbleehinsildag g ddfe Ighdhipes .acti ve
pl ane of the sem conductor elenment 2 sucked and held by the front back
i nverting Gkei sepparhibgdpodylasf acesdt he thecdvensedt iddretdda cof allwng ape
menber 42 exposed to the inside of the opening 171d of the inverting device
171. In thwkitR paentiC idhilgse greoxdmdyedentor @Ftimdetechs IChathiphef r ont
sequence to a pickup position, where the IC chip is pushed
up from lower side of the dicing sheet so that the dicing
10 sheet with non-oriented elasticity is expanded, thereby
enabling the pushed-up IC chip to be easily picked up by a
- component handling tool. The IC chip is transferred to a
specified position by the component handling tool that
picked up the IC ship.
15 As stated . above, the IC chip individually
separated from the semiconductor wafer is in the state of a
bear chip not yet coated by resin molding or the 1like.
Mounting the IC chip in this bear chip state on a circuit
board implements high density packaging. Providing the IC
20 chip for mounting on the circuit board requires component
packaging of the IC chip so as to be fed to an electronic
component mounting apparatus. Conventionally, the IC chip
has been typically fed to the electronic component mounting

apparatus as a tray pack to be housed in a tray provided

25 with individual partitions, or as a gel pack to be attached




back inverting device nmain body 17l1a is positioned at the inverting
position, sucking operation of the front-back inverting deViﬂf‘ebREW’Qd@@dy
171a is termnated so that the front-back inverting device main body 171a
stops suction 15 and holding in the front-back inverting device mai n body
171a, by which the sem conductor elenment_ 2 that has been sucked and held is
housed in the concave section 42a of the5%ape menber 42 with the active

pl ane facing down. Thus, the sem conductor element 2 is front-back inverted
and 20 housed in the tape nenber 42. For using the front-back inverting
device 171 with the taping unit 70 novable in the Y direction, the

f r ont - back a2pAv i sPeg ede winc & he7 Burdip ase 9fod ticvheadlhss iare eselensi on |ine of

t he pickup position Cin the X direction. 25 Wen the front-back inverting
device 171 is not inWhsed the suppoFEbRuabpd¥0h 39 svppavéssectiwmbel?a of
the tape nenber 42 may be positionedon an extension |ine of the pickup
posi ti on Coifn artwayelt r ECt idri.pur & heshounl ikeotehelist moctad eishamn drray

Fi gs. 105and 11, the front-back inverting device 171 nmaybestructured |ike a
f ront - backdiimeerttiong afevilte 78 shamsi nkingl 1 I0 whipbh arel waldd yorpd
sucki ng sections 78baredi sposed around a cylindrical section 78a that

rot at @si nt bynmdrteentby thed pheksuckbagtsent isensad8hoare: ppickedeaphldidpe.
menber 42. The suction nozzle 3 transfersthesem conductor elenent 2 to the
sucki ng settbasZ8bpesi t tonedl ardrdefarppekstiidatdbnt heycythadrégmonent
section78a. Wien the sucking section 78b that sucked the

sem conduchenalemgnttobl,s oskhiiedaduehotrOpvafert h@i tRPQ aFRfMErdiameter
42byl5.rotation of the cylindrical section 78a, the sem conductorel ement 2

i s det achednapdaleuseghin dihe HoncavecnecthengAagiug hedsang Jrembsr e TO
i nprove the efficiency of transferringthesem conductor elenent 2 to each

tape menbegr4Aswieln H880iROENENT I ansfar Rerthckdd Rasec@ndatLansdigling
head90exenpl i fyi ng a second conponent transfer device maybedi sposed as

showngi n Filgrgé% Moreg;part | LAl asbet NSt T @Hé&erhé\?@qal%%ﬁm eL% as

sem conductor "el enments 2-totopof a relay stand 91 di sposed on the upper

side of thezasyapord i BGRAdY Grnanthddwe RpCeidnt ANhehe "% R % onductor
~wafer, a nmving distancerf‘the component handling tool
‘becomés longer, causing degradation.of transfer tact for
transferring a large number of IC chips.

15 Also, for mounting the IC chips on a circuit
board, a taping packaging is effective as a package style
for providing the IC chips to an electronic component
mounting apparatus. As described before, a conventional
package style of the IC chips is typified by a tray pack

20 and a gel pack, and therefore provision by taping packaging
has been demanded.

Also, in packaging IC chips, there are demanded
the IC chip housed with an active plane thereof facing up

and with an active plane thereof facing down depending on

25 mounting forms of the IC chip on a circuit board. 1In order




17 February 2004 70 separately transfers the sem conductor elenents 2 on
the relay stand 91 to each tape nenber 42. In this structurp”if%ir@ 084
novi ng di stance of the transfer head 133 is a constant short distance, and
separate transfer to each tape 5 nenber 42 is perforned by the second
transfer head 90, transfer tact may be %gproved, and | arger the nunber of
separate transfers and nunber of taping-Units 70 becone, nore efficient
separate transfer may be performed. As shown in Fig. 14, a front-back
inverting 10 device 92 can be structured to function as the relay stand 91
and the second transfer head 90. Such fraont-back jnverting device 92 is
structuredt®WRICk#IE Bhealh 6BEY tRefBBf dBBANARE PPUSARE Skakepodtods
runni ng across each tape nmenber 42 by driving of a drive device 92a

provi ded eee3sarvdterosehgchbvely anveeyl fraek, sade ene bpkk, sddewelfl as
rotation notor, air cylinder, and the |ike. Wen the main body receives a
sem conductive el@nenti fwhmn t Het t rians ftaanisded rERB, band thise sempoorddct or

el enent 2 is sucked and held by the nmain body by driving of the suction 20
devi ce 92bhandkimai odbdy is noved on the rod 93 to top of a tape nenber 42
corresponding to the quality rank of the sem conductor elenent 2 by driving
of the drive device BPRaisByrdrobijagtoft hehar thérdewmbedizZent hef mahe body
is inverted with the rod 93 as a rotation shaft, and the 25 sem conduct or

el enent 2 prekead: addvieeltd doy tbe pmivideody irethdd/ Eelr ugspa2004s 7 folroused
in the tape menber 42. This structure is effective for inverting the

sem conduch£id Bl egreat r 2yaad cohganketsi ngditudimd he fe@eingnhethdd. akhadr ger

t he nunber of separating operations and taping units 70 becone, nore

ef ficient Sedeparate arranalercimyoienpss f ar ednsAles0,deariatd | Bgiggchhkapi ng
unit 70 to nove in the X direction may decrease a novi ng di stance of the
transfer heasiidg ar@ddigy,oveahHansd er hoagtingVor @e¢pegj fi caldabias shown in
Fig. |5 the taping unit 70 is noved in the X 10 direction such that a tape
Menbes 42 s@5pLSPONEE NG A4 qudl | pyakiankfced s€M g@NHOa el £MBAL 2

pi cked up by the transfer head 133 is positioned at a specifi'ed position,
and the semlconOyet OkeRl EBRALCRoLS Wadaslser neidH 0 4 hey gpgEespoadiergrt ape
menber 42 fromthe transfer head 133 15 noved to the specified position. In
handl i ng %@ﬂ@séﬁ& fﬁéﬂgfé’&g’e'%ﬁr ¥af et rdnskbri stgbtect i¥g1LAALShY ON

t he tape nmenber 42 onh e”upper - ‘
taping packaging of arrayed . components such as

semicondﬁctor elements, and -enabling selection of back and
15 front direction of the semiconductor elements at the time
of housing.

The third embodiment, similar to the first
embodiment, exemplifies the <case where a number. of
integrated circuits formed in longitudinal and lateral

20 directions on a semiconductor wafer 1 are dicedbon a dicing
sheet 4 into individual semiconductor elements 2 such as IC
chips as shown in Figs 1 and 3, and the semiconductor
element 2 in a state of being arrayed in two orthogonal
directions is treated as an arrayed component, which 1is

25 picked up one by one by a component handling tool for



side of the conponent receiving section 7. In addition to this, decreasing
a moving di stance of each sem conductor 20 el ement 2 from t{yerddfakiidos
position Cto the tape nenber 42 can inplenent further increase of transfer
efficiency. As described before, the conponent receiving section 7 is
structure to be rotatable by the receiving section rotating device 9.
Consequently, as shown in Fig. 25 1 of bBe first enbodi nent, each unit
region D1, D2, D3, D4 17 February 2004 72 set by dividing a conponent
supporting region of the supporting body 6 about an approxi mately central
position of the supporting body 6, or, for exanple, about the pickup
positi on Gapime maqitagiadgty of regions is switched to be 5 positioned at a
pi ckup standby position E shown as a slanted area in Fig. 1 of the first
enbodi ment by rot at iTapiig thecisagpieg td Hge bochyr &n ab otibmpepe ks mhs ebyll he
central position thereof, and after each unit region D1~, D2, ... is

posi ti onedrigwrd haspi gkiaStandhy pegilei oof E e Idet manponedhpbbehescei ¥hng
section 7 is noved by the two-direction noving device 10 so that the

posi ti onedyiiit Bwegt e DihatD2 accommodad eFOVEHipN ddiohaits Ystichecason. |f
only the unit regions D1, D2, ... noved to the pickup standby position E
are moved dds s raed i 085a8YtbhESisolalnve ofvereiteef OF THYI AgpiRg 15
sem conductor elenment 2 to the pickup position Cin sequence, a noving

di stance qfy gy GRMPRENtdLLLhYi BG SECHRRaG iy tHey e andiYadileeCtbpn i s
shortened.” Consequently, together with the effect of disposing the taping

unit 70 Onfé&?j_l#{gfég_regiﬁggéﬁfc_ t EEmSHDPRENt: of E£L1 W1RG +2Q1S@Ct EQfpdnent

necessary time r is further shortened, thereby enabling increase

o P S0 S eI Ol U L oo heRRR IARALET ctBELrofIE0: cRfcREN T

Fig. 10 and H _ rst enbodi ment, the“transter device of arrayed -
S ¥ S T SR S A S e
10 . there is set a taping standard, which 1is appliéd not only
" to the chip = components but also to IC components.
Consequently, the taping packaging is nOWv;egarded_as the
bmainstream of thevéomponent péckaging style.for mounting of
electronic components. However, the semiconductor element
15 2 obtained from the semiconductor wafer 1 and divided by
dicing is in a bear state without resin molding, i.e., in
the state of a bear chip, which is conventionally housed in
a part tray or in a gél pack when fed to the electronic
component mounting .apparatus. The transfer method and
20 device in the third embodiment enable taping packaging of
the bear IC chip.
Figs. 9A and 9B show external appearance of a
transfer device 60 of arrayed components in the third

embodiment, which is provided with an operation panel 161

25 and a display 162 etc. disposed on the front side for




t hat i mages the sem conductor elenent 2 at the pickup position C and
.perfornms i mage recognition, as well as a reference positio 1 j
device 37 that switches 5 reference of position recogniti onﬁbl?%'%guoag
identifying device 36 after the unit region positioned at the pickup
standby position Eis switched with rotation of the supporting body 6 by
the receiving section rotating device 954Normal |y, sem conductor elenents 2
- on the 10 supporting body 6 are arrayed in the sane direction if they are
of the. sane types, and have commobn position reference for recogni zing
direction and position when being picked up and transferred to the tape

menber 42.s5 @MY esp&fat D6nPasid indh el erenceri Releudesd e PepBEStforpd B
| ocating on 15. the diagonal |line of a sem conductor elenment 2 as shown in

Fig. 13. %@%Qif%Ofae%%e@rhéwiégn&gegggﬁéors_oel<%@rgxd%nﬁ1pé bhetgbape of

a square or a rectangle, the position reference is used to'identify

direction and posidi %(%{jtqwgdssteén}%cigﬁgt e ZQOE%reSZi V%P' .'E;flf\ikﬁgitt?e of

expl anat ory, "‘the case o uct or el enent t e shape of a

rectangl e d gy Showlddhd NG eaY n0Sq; SHoRaaane SeM-candushor el a@nt 5p201 (o
C[O al no ﬁ c

2D4 that comne S € Sanme position at the pickup standby position E

1 e3h Ut TR Dk D Zousionh ik Pyl (e fAfel espodizent. It
oo o At T S R A K S SIED R PUEAD gl oS e Een
o s Ot e PR 4% (4 SBPPILBRRL oGl e ERE b
side of the device, facilitates handling of large-size
semiconductor wafers 1, and fulfils automatic replacement
of the semiconductor wafers 1. Fig. 10 shows_the,internal
structure of the transfer device 60 of the arrayed
components, according tb»which the transfer device 60 is
vstructured S0 that.a plurality of semicbnduétor waferé 1
housed in the wafer housing cassette 50 are extracted one
by one, and from the semiconductor wafer 1, semiconductor
elements 2 are extracted one by one and transferred to top
of the tape member 42 for taping packaging. It is noted
that each operation of the apparatus for handling arrayed
components in the third embodiment is controlled by the
control unit 48 as shown in Fig. 20.

The semiconductor wafer 1 housed in the wafer
housing cassette 50 is diced on the dicing sheet 4 and
divided into individual semiconductor elements 2 in an

arrayed state in the orthogonal two directions. The dicing

sheet 4 has non-oriented elasticity, and is supported in an




supporting body 6, so that depending on which of the unit regions D1 to D4
is located at the pickup standby position E, the rotation apgkg,edy bdtR

sem conductor elenment 2 at the position fromthe position reference points
A and Bis 10 known. By utilizing this structure, after the reference
position sw tching device 37 receives aqosition swtching signal informng
that each of the unit regions D1 to D4 is swtched to be positioned at the
pi ckup. standby position E 15 by rotation around approxi mately the central
position of the supporting body 6, the reference position sw tching device

37 switches reference of position recognition of the identifying deyice 36
to copy mﬁ?%t%?gﬁgaFtﬂFgpg¥c@n§ﬁ996ﬁﬁﬁasddFPBEPF&ﬁngfmﬁﬁgasgﬁFégﬁgu ¥ or

el enents 2 of each unit 20 region positioned at .the picku t andby _position
E i.e., g’i“%%l{l%ll’ydi%‘brll%ﬁééﬁ‘éﬁ%ggf TheS RPN A% he 6}%0 i §:on el“@%’élee?‘nce
points A and B, by a specified angte around _the center of the sem conductor
el enent 2,Stableshendbing anfofaefdRJanofnPlofFalié s@fpbPei SYPPOdy 159
thereby making it 25 possible to prevent failure of recognizing the
direction lopdiesg7 Febrangsd 2604 FhepoYpfrsn BPushedscrr Rt ofl eRéfent 2

as well as decrease of recognition accuracy. . .
5 extracted to a specified position, where as shown in Figs.

1 and 2 of the first embodiment, each semiconductor element
2 1is moved inbsequence to the pickup position C with a
- movement of thelsupporting body 6 in the X and Y directions
along the array directions of the semiconductor element 2.

10 ‘ With push-up operation by the push-up pin 8 provided on the
lower side of the pickup position C, only a semiconductor
element 2.positioned‘at the pickup positiqn C-is in the
state of”protfudingvffom other sémicondﬂctor>elémenté 2,
thereby enabling a suction nozzle 3 (an example of the

15 component transfer device) to pick up the semiconductor
element 2. The suction nozzle 3 that sucked the
semiconductor element 2 moves to the top of the tape member
42, and houses the semiconductor element 2 in the tape
member 42.

20 As described before, the semiconductor wafer 1 is
getting larger in size. The semiconductor wafer 1 with a
large diameter increases a distance for moving each
semiconductor element 2 to the pickup poéition C, which
causes decrease of production efficiency due to increased

25 necessary time for moving the semiconductor element 2 in




Also, in the third enbodi ment, there is provided a tool rotating device 141
(the tool rotating device 5 simlar to the tool rotating deyggnad HeEWn in
Fig. 5 of the first enmbodinent) for rotating a suction nozzle 3 about the
center of a sem conductor element 2 to be picked up thereby. 'Upon
reception of a position switching signal informng that each unit region
positioned at the pickup 10 standby posﬁ@ion Eis swtched with rotation of
t he supporting body 6, the control unit 48 corrects the direction of the
sem conductor elenment 2 picked up by the suction nozzle 3 based on known
data on the direction and position by rotating the suction nozzle 3 with
use of therddblEbn (6t aMFHFaRyi éB HeVifitlef1ERe coh®r SMPEPLtheS¥dht Rol
unit 48. Therefore, if the direction of a sem conductor elenent 2 in each
of the unila¥@gfohse Dienbcordpespri vaddratl «t e FREH diahangepesi £hén E is
- displaced by a specified angle in response to a rotating amount of the 20
support i ngsbeion, neoheleedi dondhordengdehtdsranine B¢ ghare Aeaber
specified direction and transferred to a transfer target position F,

t her eby enddl ithgtt r ansfer tofandfesedesthtasion edEndiite 2semnigoggucipred
direction. In addition to increase of transfer efficiency, 25 the above
descrbbed slemenur @ esablass tecroemsd agf whbhe thel 7sBpbruding20gady’66space
for the transfer device, decrease of installation space for the transfer
devi ce i nstlalledai moaialgeali steomge asf wehé asppomtiok dodynced easetha Kunni ng
costs of the clean room 5 Further, the above structure enables taping
packagi ng @idt ire Serdaeninduci or selbetrented?; by hahabadngewert disiem | opl ehent ed
before. This makes it possible to select various feeding styles of the

seni conducs@sp &t eMEdt bddwhes. NOUTY | hgndhé ngena ceralicbaduelrerentafevnla
circuit board. 10 In addition to the taping packaging, disposing a part
tray in thgisane PesiliaQnaneatizesoBatiaf packnef stipposeangonddgt ar iel ement
2, which is also applicable to a gel pack. Also, in the transfer device of

arraygd Z5SnGempeiisary  Reoulh’ drkEDAtEENhed®eThodp i Fpgefe2anand
disposed on the upper side of the.supportingibody 6 so as

to be closer to the pickpp pQSition C. |
| As shown in Fig. 11, the tape member 42 is
structured to be fed intermittently by drive control of an
15 unshown motor or the-like from a feed reel 173 to a take-up
reel 174 in a taping unit 70 that functions also as an
example of a taping packaging section. On the tape member
42, there are formed a concave section 42a for housing the
semiconductor element 2 and perforations 42C as shown in
20 Fig. 7 of the first embodiment, where a distancé between
the position of the perforations 42c to the central
position of the concave section 42a is set with high
accuracy. The perforations 42c engage with an unshown
sprocket of the taping unit 70 to feed the tape member 42

25 intermittently at a specified pitch with high accuracy.




9B, feeding of the wafer housing cassette 50 is set on the back side of the
device. In the case of a sem conductor wafer | having a di ameg&fu#f 200k0r
exanple, 300 mm if about 10 sem conductor wafers 1 are housed i n the wafer
housi ng 20 cassette 50 in the shape of the supporting bodies 6, the total
wei ght thereof is about 20kg, making it _difficult for an operator to carry
the cassette and set it in the device. P is preferable that such

repl acenent operation is automated. Accordingly, setting feeding of the
waf er 25 housi ng cassette 50 on the back side nakes it possible to 17
February 2004 77 provide traveling space for a transport robot and the |ike
on the badkesicencaver slegténabl 42w aet oimtied r 8pl &senkdt peovilde VEg ey
housi ng cassette 50. The operation flow line can be sinplified by limting
it to thesmaddt siphse t heoebyrBirgabltiong thre opeiae or and, dpewi aldfze @ n such
operation as operational setting of the device and replacenent of the

t api ng unigemi@onductoaw eiembetf & godondpe advcwsednghtexeie psesdahat - a

i nvention, taping packagi ng of sem conductor elements is 10 fulfilled, and
transfer tdiepdeicdmensel @ndiumg tike meduwed piane fAcuagnygp parsiddwn i Sor

enabl ed. Al so, space for transfer nmay be decreased, and the apparatus, if
appl i®ed t gdrandligng obogitaseengi ze axyure@yduct bn walestracaringe dovimsi zed,
whi ch enabl es suppression of installation space 15 for the transfer device
of arrayedGRAMRARRIMtdIMstBéhedti n.a ctiganthpemMmdmesdyd tingikn geatucsfon of
runni ng costs. Mre specifically, the nmethod for handling arrayed

conponent srQm t RBePr £58At Jdduentizan i snghay agle@riiceRdiud 0Nl efieAg NBVI NG
each conponent supported 20 on the supporting body in a state of being
arrayed i nydhed Wy, 0rhiRogonad ; oh I aeki-as 30i38 Rl ftRdoRRkYP Dosétion in
sequence wth a novenent of the supporting body in the two conponent array.
di r ect i ongdic,a SRech{dpask  4opi cand7i eedi Rl e 1AM dis AOKID to

operation by a conponent 2 andling tool, wherein each unit region set by

ALV NG &ne Ln SR WA Yorkd brflth FOMRANI SHPPOT 11 &80k a7 Obedtifon

supporti-ng y about” approximately a central position of the supporting

body 1.0, Pl ali oy OF £ eGLASHE.ROSE LORRANA! 223 ikl AL AN

position by rotation of e supporting out 5 approximately a central

position SIS0 1, S ’tstt%?ng%i}{?gnﬁ'%z £884 Gidiela CBER Wil NAALOM §5

positione e prckup osttion, each conpohent “in the positioned
UL e B SRS S PR IR OF A0 SRUEBRS.MLP v aiuEETE O
4 2 in the tape member 42. The tape member 42 which houses
15 the semiconductor element 2 and is covered with the top
tape 75 1is wound onto the take-up reel 174. Upon
completion of housing of a necessary amount of

semiconductor elements 2, the taping unit 70 is replaced.

In the third embodiment, the taping unit 70 is -
20 disposed in three rows as shown in Figs. 9A, 9B, and 10. A
plurality of the taping wunits 70 may be wused for
simultaneous execution of a plurality of taping packaging
operations. However, the main reason why a plurality of

the taping units 70 are disposed 1is for dividing

25 semiconductor elements 2 by quality rank thereof and




10 array directions, and fed to pickup operation in sequence. |In such
structure, the noving range of the arrayed conponents SUppOHI%‘EaBWiOB?
supporting body noving in the two orthogonal directions for feeding each
arrayed conponent to pickup operation by the conponent handling 15 tool is
a size range in one unit region set by qgviding t he conponent supporting
regi on of the supporting body around tﬁ% pi ckup position into a plurality
of regions seen in the two conponent array directions, which is snaller
than the region in the case of setting the entire conponent 20 supporting
region as the poving region. For exapple, when _unjt regions,are hal
regi ons setaByLarit gnégSW &R éﬁﬁﬁé ggpi%@ H@éFe2é2 Q%g ﬁﬁ?%ﬁ%%\ﬁ&%
range in one conponent array djrection along the dir&ction of &¥D ynit
regi ons bEral #F sBERBHIeHdEN by ERBeIPIrPEAuCed By THALE EYWAER KuMiEE S35
regions are quarter regions set by dividing at an angl e of 17 February
2004 79 90efREFeesO t e nﬁ@@’ﬁurﬁiﬁ%\ypﬁé r &ge T ERRF Sohpohent Oérr&%‘a ‘
directions along the directions of one unit region being adjacent to unit
regi ons odembepndigeert AerBBRt| 3, aP4BCPelNEER BYCh&REESA Rk &Viely 1df unit
regions dividedly set 5 on the supporting body are switched to be
posi $i onetthat sahe pickuptsiandbympdsitpinsenhepadagtnr. gledpddScéeme®nent i s
fed to pickup operation with a novenent of the supporting body, by rotation
of the supper tsame bodyfaboutelattapipr oxdhemaglieafiired  Fast t ifdie BeNCYe
supporting body in 10 the' conponent supporting region, so that each
arrayed cohpoaehéristied t @ipi ckagh opeeaticonduCsnsequeiemsnt it 2i s axet
necessary to nove the supporting body beyond the abovestated noving range
for feedidagfakktehbe conponents in each unit region to pickup operation.
Therefore , space can be 15 saved commensurate with division of the
conponent supporti ngheegicgialdfty her snpporhidng dedlye aiboatiesgppr ofi mathed y t he
central position of the supporting body, proving the effectiveness since
conspder agbgireHHGEEBR OfwdrRcessary spaceetammitedchipyed wirdi widalal
di vision such as 20 division at an angle of 90 degrees. .-In addition, the
pi ckup poskhi @AnkaRRbLRS clBRBARgedpyFah exarphat ion .di Micsiiererati fan taegl e of
180 degrees and 90 degrees, a relation between the conponent array
directionggndithe ARY BgddbeeetiaReat skhpestpReriliibganodyidras e derpt 25
unchanged.” Consequently, positioning for pickup operation S
semiconductor element 2 on the semiconductor wafer 1 is

subjected to mapping. The semiconductor wafer 1 is
15 equipped with an identification system such as bar codes,
by which mapping data per semiconductor wafer 1 is
identified and inputted in the transfer device of arrayed
components with use of a storage medium such as floppy
disks. Therefore, with reference to data on the quality
20 rank and defeétiveness corresponding to a respective
positional address stored .in mapping data of the
semiconductor wafer 1 recognized by the identifying device,
a semiconductor element 2 moved to the pickup position C is
transferred to the top of a respective tape member 42

25 corresponding to the determined quality rank. The




17 February 2004 80 of each conmponent can be easily inplenented by position
switching through rotation without taking extra tine. In th@7pg§&% $004
feedi ng t'he conmponent to pickup operation wi th push-up operation r@ t he
push-up pin 5 invol ved, easy and secure pickup of the conponent nay be

achi eved w thout being bothered by surroundi ng conponents or causing

di spl acenent of surroundi ng conponents. Pn this case, the nethod for
handl i ng arrayed conmponents, and nore specifically the nethod for feeding
10 arrayed conponents further conprises noving each conmponent supported on
the supporting body in a state of being arrayed in the two orthogonal

di rect i onsSawiERYEEFIF e BRKUp osi tligfondieﬁe§§&l§’@ﬁce5\/§ t R} adRSEERRNE of

t he supporting body at a specified position in the two 15 conponent array
di rect i onprediecf eetdlsngispesedmin @ plikRPs befaELdANhyA 2 hésednPotient
handl i ng tool wi th push-up operation by the push-up pin involved, wherein
after eachofunthe riroh sebodyment] di ng a conponent supporting region of the
supporting body about approximately a central 20 position of the supporting
body into a pluralityoblowegjyondessrppbionondisatsaepi ckupmetandby fpasition
by rotation of the supporting body about approximately a central position

t her edf i ntwamsféchimg nmemierorahdteachelenentiseglomn s Posi suppedtangt he

pi ckup standby position, each conponent 25 in the positioned unit region is
moved to thedpi 6KHpused? ihekheama f200hdA1k iprsidd ssetitte sBquenceéhei thpa

rel ati ve novenent of the supporting body, the pickup position, and the
push-up pimehet g2} Wos cREPDNESt a adeaicdi secticbnse ahdrked.t o pi ckup
operation in sequence. In such case, despite the use of 5 the push-up pin;
the sane effect as the ghews WRtIag.i 30i, Mlserriltieds apdgs helr ehdt pvet
.movenent of the supporting body, the pickup position and the push-up pin in
the two copponentsar EA%oHiest! ORte WarfdreHbiafidd ¢hesdttectbonsoffed
approximating to each other, decreases the noving distance 10 and novi ng
time; @f the gonmpaRepLs it & the Pf ckup BBSEELONanheiehy HPPERY F@eding
-productivity. Alternatrvely, the pickup position and the pushup pin are
corr espondedet o eHeaGHs E orut ShaCXATRl 8vALPAGXEBRENY 5, CRBI B8l £BOBie! | ON
of each unit region set %y 5% I viding a conponent supporting region of the

suppor ti ng, body48R04} ARRLeXLERt €l YnarRENkERbrPASLLIAR ChskhRete S0, a
| : piuraiity of the supporting ‘bodies 6 ‘Asupportiﬁg
semiconductor elements 2 divided by dicing and arrayed in

15 orthogonal two directions are housed. The supporting body

6 ascended or descended to a specified height by driving of

the feeding section 51 is extracted by a wafer extracting

unit 80, and placed on the placing base 12 from a lateral

side in the state that the pressing board 11 of the

20 component receiving section 7 is ascended as shown in Fig.

3 of the first embodiment. Ascending and descending

operation of the pressing board 11 is achieved by the

actuator 13. When the supporting body 6 is placed on the

placing base 12, the pressing board 11 is descended and

25 depresses the supporting metal fitting 5 around the dicing



supporting body into a plurality of regions; and after the pickup position
and the push-up pin are corresponded to, for exanple, appro*}ﬁa&ﬁﬁyzaﬂe
central position of each 20 unit region, the conponent in the unit’ region
corresponded to the pickup position and the push-up pin is noved in
sequence to the pickup position with a relative novenent of the pickup
position, the 'push-up pin, and the supEBrting body in the two conponent
array directions, and fed to 25 pickup operation in sequence. This nethod
al so inpl enents 17 February 2004 82 the sane effect and furt-her saves
rotation of the supporting body. The apparatus for handling arrayed
conponent ssShfett hé pryvesenspealénedommoamd nds esparni dal aFig-t e 3eelhfig 5
devi ce of arrayed conmponents is provided only with: the conponent receiving
section fofirsceienbogimedthol dikgy thersspplort ithg bddginbatskeppordt sis
conponents such as sem conductor-el enents arrayed in the two orthogona
di recti onssxpgdrededceqva hyy sént eachr dtiateictig otdeViiroa ftdre 10emposrt Ebakagfin a
swi t chi ng manner each unit region set by dividing the conponent supporting
regi on of dihetsepporting bede almutwlapeh oxktahébyatiray, qeitiatal oposathon of
the supporting body into a plurality of regions at the pickup standby
posi t$on a¢ Quieb s eyt Nt eh¥nthe gt tadstiépBodp ahd heuslppeathng
body by rotating the conponent receiving section approxi mtely the central
posi tion ofed eospPEst i Ng1ORENLT egei wpdritn t he eonpament segeéyi nghe
sections and the two-direction noving device for noving the conponent
recei Vi ng S&gtd0dnt N e diWa ngonpesentoar ray 20sdi nestd@ns amd poghthoni ng
t he conponent’s in the unit region positioned at the pickup standby position
on the Supﬁ&ﬁ% S93 000y 08 R¥NENE Aot ) CKNO BaSikhibOBINiIt RickePis

y

operation e conponent handling tool. Consequently, "additional plane

space 1o noinfecessaty Loncts BROYALLA0 Bheecaut fon sRsLLDD BOt A |G

devi ce for ruar rotating the receiving section, and al

the gonponents such as sep) AONGUCEP .ege@ﬂ"t@h@“f&h}%tstaqﬂ&%dixﬁ@n@,odxn
received in the receiving section can be fed-to pickup operation under

condi t1onsepl Myale 105 conyR ong! ORAdILNEnd! thillaiz dalidiInspace

saving in % e above neth maki ng-1t possi ble to advantageously han

I - Si ' d f | . |
of Ospace QaUTTh. CtnechBarR B MRS GRNE 22 oL hs SRR KRel8

_ ng _ , I'ng arrayed components o the
Component SSTESSPO0R BY Wt X5 bt BRBORoRt o0l Mg settl ot For Fecd vi ng
200 hol 1 B0, SPRT L B0y ok 2UPOL b cCOAPANETRe YR BRction
15 by the Y-direction driving motor 23. On the Y table 24,

there 1is supported the component receiving section 7,
thereby the two-direction moving device 10 constituting the
X and Y tables for moving in the X and Y two directions.
Also, in order to handle a large-sized semiconductor wafer
20 1, there is provided a receiving section rotating device 9.
The component receiving section 7 1is supported by the
bearing 27 so as to be able to rotate about the
approximately central position of the supporting body 6 and

is rotatively driven by the motor 28 and the gear mechanism

25 29 in an appropriate manner. More specifically, similar to




15 directions; the receiving section rotating device for positioning in a
swi tching nanner each unit region set by dividing the conpofaruaHRPesti ng
region of the supporting body about approximately the central position of

t he supporting body into a plurality of regions at the pickup 20 standby
position around approximtely the central position of the supporting body
by rotating the conponent receiving se®l on about approxi mately the central
position of the supporting body received in the conponent receivVving
section; the two-direction noving device for noving the 25 conponent
receiving section in the two conponent array 17 February 2004 84

di recti onthand ipedi temmmiaignente, cohpodigivs igeate2fai tisr efixed pbsi tihened at
t he pi ckup standby position on the supporting body one by one at the pickup
position; randtibe conpmonefit theansfteyr d29i ce Tloe puckitaplep Itheoforphenent 5
whenever it is noved to the pickup position with use of the conponent v
handl i ng tompoasdtt rersfiennigngddid osare to wtich phacpiaclingsbalsestir2uct ure,
conponents such as sem conductor el enents arrayed on the supporting body
are 10 fedsofgxby @Besuppbheepi bkuphposiramen 2whiilhe at re taltaid es trered rspace
saving is fulfilled, and the conponents are picked up by, for exanple, the
conpgnent thasdbhn@HeoUeDfithe2Tompndent tpravdidyd devilcetsenpear t29b
conventional one and transferred to a specified location so as to be fed to
15 fol | owiRg dhapdkipHerall bddiivrrase, the Uevéee immidee tnetber, prsavi ded
with: the identifying device for imaging the conponent at the pickup

posi tion gRdtPeFhor ik | PBEES §8COGMUtdNwiand the retevenceosigon
switching device for " swtching 20 reference of ‘position recognition by the

i dentifyi ggng_@&hgﬁtﬁgteh AR & Ui Ji8 ¥ atnd hﬁ%@bgkge sorndhys posd tion

is switch wi tth rotation of the supporting body by the receiving section-
rotating deyige dife idod SothenganseoRonml lunsoMmoneats eBchbliessupRorting
body are arrayed 1n the sane direction if they are the sane conponents,

.a“dlo gear 29b geared with the drive gear 29%a. As a result, the

turntable 38 of the component receiving section 7 rotates

against the frame 26 via the bearing 27, which makes the

placing base 12 on the turntable 38 rotate.
In the above structure, a semiconductor element 2
15 is moved in sequence to the pickup position C with movement

of the supporting body 6 in the X and Y two directions. On
the base 15, the push-up pin 8 is structured to be driven
upward and downward by the actuator 17 supported by the
frame 16. The semiconductor element 2 moved to the pickup
20 position C is in the state being pushed up highef than
other surrounding semiconductor elements 2 by ascendance of
the push-up pin 8, and picked up one by one easily and
securely by the suction no;zle 3 without being bothered by
surrounding semiconductor elements 2 or causing

25 displacement of surrounding semiconductor elements 2. As




17 February 2004 85 have comon position reference for recogni zing
direction and position in various handling after pickup opehaf,-éb%rfmla as
processi ng, assenbling, housing, and nmounting. Wen each of the unit
regions is switched to be positioned 5 at the pickup standby position by
rotation around the pickup position, the direction of the conponents such
as seniconductor elenents of each unit Zgion positioned at the pickup
standby position, i.e., the direction of the position reference, is

di spl aced by a specified angle 10 around the center of the conponent in
response to a rotation amount of the supporting body. Such angle

di spl acenehbwrnmyirbeFtgonpansat e bguswibohinuy zlef eBerice afepabédi by a
recognition of the identifying device whenever a unit region positioned at
the pi ckuprahamdly hpesi tli3m ¢ d5compodet, ttharsEby deking il3lpessidd e to
prevent failure of recognizing the direction or position as well as ‘
decrease @b IRGOAR (Do ACCHEG agd Actatihe devoei dmy behleurd twats famovi ded
with: the tool rotating device for rotating the conponent 20 handling tool
about thenggnt e139f fdie eenPRBeRE sieh sas gepkeendigidr &l egmnt ghé 0 Xe

pi cked up thereby; and the control unit for controlling the tool rotating

devi ge S043sL@ 68 BESCHA vinEHlf AR K-8 camRRIan Ricked it dy dihs
conponent handling tool through rotation of the conponent 25 handling tool

by the toghgr gfaf i Jeyl CRoWAANEYE 1R Wi §i red i 58DWYRRY mdRRhBR @i On at

t he pickup standby position is swtched with rotation of the supporting

body by the.recelMing Sectdon; f of L i PO4deuLEeon! Byt RIS LS fowd fyidieis
direction of a conponent such as sem conductor el énments in each of the 5
uni t regiggilpositioned at the pickup standby position is displaced by a

speci fi ed"angl’e around the center of .the conponent in response to a

rotating anmount of the suppor.ti -%?dyoﬁsageé§iib§g %@8%@’1?%%ngﬁggpent

can be transferred after the contr unit conftrol st ool rotating

ComBinent RBr o Ttoct TRG PG ol o bt BcenBMLY 1Rt obycAnerid d TR drveni ence
Cpect 1§ od CAPERER ALY SRCEEPT 16 THECRRRED abUET of handTEng S ayed
OO Sl 3R B s 20, TR EEN AL b,
component e 0 scell on Lor, gl Yiag,opd pLdino 4 e supaect g, body
Lo, ort hoganl, o 1Get 1 oneicine,Lesel ding sect) on ofali ng dedl ce bl
ConiRal 25O o1t ha SsUorting BIT M A L 149 O oone
axis rail 81 to move the suction nozzle 3 on the upper side
of the tape member 42. By descending the suction nozzle 3,
the transfer head 133 houses the semiconductor element 2 in
the concave section 42a formed in the tape member 42. By
20 disposing the taping unit 70 so that part of the tape
member 42 is laid over the upper side of the component
receiving section 7 as stated above, a moving distance of
the transfer head 133 from the pickup position C to the
tape member 42 is shortened, thereby implementing improved

25 transfer efficiency in handling of a large-sized




17 February 2004 87 at the pickup standby position around approximately the
central position of the supporting body by rotating the compon@plan/26£i Vi Ng
section about approxinmately the central position of the supporting body
received in the conponent 5 receiving section; the two-direction noving
device for noving the conponent receiving section in the two conponent
array directions and positioning the dahrponents in the unit region

- positioned at the pickup standby position on the supporting body one by one
at a pickup position; the 10 conmponent housi ng section for receiving the
conponent in the conponent housing nenber for next-step handling so as to

handl e t benceBRANRLRE I Raderspeci fi ed packing style; and the conponent
transfer device for picking up a conponent .with use of the conponent

handling, too | whggeyernditgy 15f ceapanerinicomisitdonedemtnthe piidkup
position and transferring the sanme to the conponent housing nenber in the

conponen I8 LNY A SRCIHAE rilih e Y, Stk st HE€iohegel W1t@ddie expapareait such
as senicgﬁ 32? r gﬁenentslhﬁich ?glpicked up and 20 transferred to the

conponent, hoHéBEQd@QﬁSﬁePrPt’fmged%wli’@? cospRnest housidigh saedierormakes it
possi bl e o acconplis ousi ng and feeding of the conponent in a packing

style S“E&%@ESH% ARheed! yhandl i gacthpauah, 821 ects onsofol el saimonent

houSi ng nenbers i'n fype such as tapes and pallets, 25 by utilizing each

necessary BEAPRL Y |- He ANONE LARSlroor 17 fERiAOREAY BoRRral | on

In this urt provided wth the control unit for

control | Lg oReration of ! he gomonentcdianal ehdevige aadetheshous no

devi ce s8 _ nen ’hous!ng section can provide the plurality of
ousi ng. FETIEEs CHeEoBeRarh AT JEat desontay o o i of [ TreteRatne
oK B, e SO eHL D010 S L S 10 SRR 11
,Mh%EF qiléﬁ&igt 28npgg§né§evwé££fﬂgf¢3E?E; q%a|gg rE%BEn%E%g to the '
quality rank. If the quality rank is provided in three
degrees: "a", "b", and "c", the taping unit 70 is disposed
in three réws in response théréto. In cbntrolling the
moving direction of the transfer head 133 in the X
15 direction in conformity with the quality rank, there are
housed a semiconductor element 2 with the quality rank "a"
in a taping unit 70a, a semiconductor element 2 with the
quality rank "b" in a taping unit 70b, and a semiconductor
element 2 with the quality rank "c" in the taping unit 70c,
20 thereby enabling taping packaging of the semiconductor
element 2 by the quality rank.
As shown in Fig. 10, the taping unit 70 1is
equipped with a front-back inverting device 171, which is

operated for placing a semiconductor element 2 on the tape

25 member 42 with the front side and back side thereof




present in conponents such as sem conductor el enments on the supporting
body, the conponents may be housed with separate use of dif&pﬁéﬁ“ @ﬁﬁﬁing
menbers per type, which nakes it 15 possible to achieve feeding S T1he
conponents for respective application or handling by utilizing the
recognition function of the identifyingsgevice. If one type of the
conponent such as sem conductor elenents is a defective product, the
control unit executes control so as 20 to dispose in a disposal section the
conponent which is determ ned as the defective product by the-control unit

based on t I niti r id i fypng.dewd ich kes it
possi bl e ég%géﬁggge ea2§ pg%ggé%ﬁéﬁégfrdegg%%%ég p?od&%§56¥$hfﬁé t T ansfer
cycl e, therehy savi a 25_speci al _operational ste 17 February 2004 89
The appar??ﬁ§¥¥¥ﬁéqé§§ﬁ ﬂﬁ@f%frgyehsc ﬁﬁ&ﬁ@ﬁﬁg oIltﬁBepr%E%E? Fﬁgént?%n, and
nore specifically the transfer. nethod of arrayed copponents, is
char act er BZ&d 5y Bi)?rlﬂ)?i §|$‘r?§:e°ffeg§?ﬁbn?hélps'upp§§’ﬁrhg §dyS §HORMPREs a 5
plurality of conpopents in a state of, being arrayed in the tw Qrthogonal
direction?gﬁﬁegtsp ci#%e&rﬁB§EFF6ﬁ? ﬁﬁ%iﬁﬁgbagﬁpéo ¢ i4fseqlient® to
t he %pecified pi ckup position with_a novenent of the supportin%ﬁpody at the
specifi ed'pYSEG dh-th EhR EGEI¥BNPIRBSt BIEP diP ect COTSEE g ubf 10 the
conponent noved to the pickup position with use of the conponent handling
t ool ; andthratePdngmeakedes Sedd-copNsHEnedemeRta 2 rsh VM ERA QM od set
to be laid on top of the supporting body with use of the conponent handling
tool . AccEAgICHG Tt o Ppardr abyf er thet hed eChinomis noveReaRels ofn@yrting
supporting body in the conponent array directions, the picked-up conponent
i s transf@pPpedatasyhellt ripshennpedi Wigh ddis tacthieve apdane tfasiofy tur,
supporting body with use of the conponent handling tool, which nakes it
possi bl e so detztasd exrtmodesy o sttiveceaof ivée pdemsonene releitinically
10 connected to circuit patterns of the circuit board by
bonding. However, a mounting method on the circuit board
is determined by a user using the semiconductor element 2,
and therefore a method for mountihg the semiconductor
element 2 with the active plane facing down may be required.
15 Housing of the semiconductor element 2 with the active
plane facing down 1is implemented by the front—back
inverting device 171.
As shown in Figs. 21 and 22, -the front-back
inverting device 171 1is supported such that a front-back
20 inverting device main body 171a can be inverted 180 degrees
about a central.axis 171lr. At the center of the front-back
inverting device main body 171a, there is formed a slot-
type suction hole 171b, through which suction is made via a

‘suction passage 171g so that the plane opposite to the

25 active plane of the semiconductor element 2 held by the




20 tool. Larger supporting region of the conponents on the supporting body
increases the noving range of the supporting body. If the t{ﬂfgﬁ,ﬁ@pymgltl on
is on the sane plane, the maxi mum necessary novi ng di stance of the
supporting body exceeds a dianeter of the supporting body. 25 However,
providing the transfer position on the ggper side 17 February 2004 90 of
a noving direction of the supporting body shortens the transfer distance,

t hereby inplenenting efficient transfer operation with shortened. transfer
time. In the transfer met hod, each unit region set by 5 dividing the

conponent , su ?\ ggr 1°4% og th&%]g&@ora 'd”ghQQﬁy ,%For&eapﬂg&ngggky a
central posi Pon of he suppor i ng ody into ity of regions Is

t d_at k t andb) t bod
Bbout apprBeREie, A 1o hest e on %%Zré?ae. o il ﬁ?ﬁ%f%%ﬁ Nt
st S R B R GRS e G A

¢ .
EBZer?Qd pi ckup position jn se ue ce mnt I enent  of fh sqgg Lsing

h

body in tR& tthE dehsdiehtsS 2% a9t dirPecfiramd f%q‘\(/:dr%eeq’i]:e‘rﬂq

supporting body has a |arge_ dianeter, nDre effrcreng transfer operation is
i npl ement 8. &brio phrEeEGRALYY ro&axﬂedeﬁ‘%‘?ﬁ"fl'rlegl oh&eaPd NiPIhst £% eliSt o0 a
specified region by rotation and each unit reglon transferred to the
speci fi ed geagiesh wiidhndy d@59e IR0 Ciopdrieril ak§ o)l ke ek? i one. end af
result, with transfer fromthe pickup standby position, even a |large

supporti ng Béank ddihmowdadedil coqert £l @hEn pl Eldip %%kl%l%hemPFheé
smal l er noving distance. In addition to providing the transfer position on
t he upper esiddeotf thiee - kbuknd Hilr eési orpEB®fed h&os uporficngl hbdly of ha
transfer distance is further 17 February 2004 91 shortened, thereby
|nplenentnn}uﬂﬁgcr@mtofransfelropaﬂamdﬂrvﬁ?hksho@ﬂﬂﬁﬁﬂQQQ§kMerwh?ﬁe
Furt her, the component picked up with use of the conponent handling tool
may lfe trahﬁkﬂmmemﬁMﬁHefabntcglﬂeder 171k moves the end 1713 of the

driving rod to the left side in Fig. 23, the link 171h
rotates counterclockwise around the fulcrum 171p, thereby

' rotating the. large ‘gear 171f clockwise, which in turn
rotates ehe pinion 17le counterclockwise, and so the front-

15 . back inverting device main body 17la is inverted 180
degrees from a solid line position on the right side of Fig.

23 to a chain line position on the left side thereof.
Consequently, the front-back inverting device main body

171a faces the concave section 42a of the tape member 42

20 exposed to the inside of an opening 171d of the inverting
device 171. For bringing the front-back inverting device

main body 17la back to an original position, the air
cylinder 171k is reverse-driven to move the end 1717 of the
driving rod to the right side in Fig. 23, which rotates the

25 link 171h clockwise about the fulcrum 171p, thereby




5 and back side of the conponent inverted, thereby enabling transfer
operation suitable for the handling state of the conponent gffe8fualy205fer.
Further, the apparatus for handling arrayed conponents of the present
invention, and nore particularly 10 the transfer device of arrayed
conponents is characterized by being prgg ded with: the conponent receiving
section for receiving and hol ding the supporting body that supports a
plurality of components in a state of being arrayed in the two orthogonal
directions; the two-direction noving device 15 that noves the conmponent

receiving Sofccatqiggq | nythe i, &onpogent %ﬂffaycghﬁeg&ic%ékmgermvi ngptile

conponent s 16 pi tKup pos one by one I'n sequence; the conponent
oo Vi ng FehAEn: CRRAE REOBonarent LCFALPE 26 den et or heCEE AR up t he
whonever ERE T ohRBREREFe USRS | BotRo T kun Ros 1 bnc HEERAD: F T o he
PLrUeL o e, SYRPTSIL DOus 09 SRS kT . 0 obeso gt pheyRost LhgRd o be
{ranst er doViSebPPaRLPRe SompdentiPBbel T SORRAS 1o tHo ABYBGISRE
Component SRFFAHEUpEBFTI 11 BORYLIAEVe e | ReoHE g oF Ehe

conponent receiving section, |If the conponent hou%ing,position is on the

) h
sane pl andraie T PeE RS SV HB%i Belhi 8PEKHce /of LRePOSPSIPPPAY Abody

exceeds a dianeter of the supporting body. However, providing the conponent
housi ng sedt | DWertihe DPFéfigpde sucking operation of the. front-back

inverting device main body 17la is terminated so that the
front-back inverting device main body 17la stops suction
and holding of the semiconductor elemeﬁt 2, b? which thé
semiconductor element 2 is housed in the concave section
with the aéti?e plane facing down. It is’ néted that
another proximity sensor 171n detects that fhe front-back
inverting device main body 17la is returned to an original
position and ready for transferring next semiconductor
element 2.

Hereinbelow, a method for using the front-back
inverting device 171 structured as above  will  Dbe
specifically described. When a semiconductor element 2 is
transferred to the tape member 42 with the active plane
facing up, the transfer head 133 is moved to an area on the
tape member 42 without the front-back inverting device 171
disposed. 1In this case, the semiconductor element 2 can be

housed directly in the tape member 42 at the position




10 of a noving direction of the conponent receiving section shortens the
transfer distance of the conponent transfer device, therebyljﬂ¥%gﬂﬁﬂbhng
efficient transfer operation with shortened transfer time. Further, the
apparatus for handling arrayed 15 conponents of the present invention, and
nore particularly the transfer device of arrayed conponent is characterized
by being provided with: the conponent F@%eiving section for receiving and
hol di ng the supporting body that supports a plurality of conponents in a
state of being arrayed in the 20 two orthogonal directions the
two-direction noving device that noves the conponent receiving section in
the two cohperientthe regeskreet?bnheof rABERECKnd WEHRIdAGh e 5 Re Ipi ckup
position one by one in sequences the conponent housing sections disposed in
a pl ural iWyenf ar samigbndugBSoposilemant o2bd sl dinpwi e df te h&heompdeent
~receiving 17 February 2004 93 section; and the conponent transfer device
for pickimgniogrt h2 wdtpordre acidive apdbeer ifarine dawe, t theheasispant i ve
conmponent housi ng secti on whenever the conponent is noved to the pickup
position.ob thethrsnsfenchaad, 18Be iconpuentdhoest hgnseést iselis tar dediasposed
in a plurality of rows, so that the respective conponents are separately
transf er riegls byihh visi @Resyclliasapialn twheaakthe tflrendebaespdrdiery icanponent
housi ng section. In the above-described structure of the present 10
"inventiofeviber e mayibe previded.t he Urekei vichd sseebhdiitiohat i hf dewd ce for
posi tioning each unit region set by dividing a conponent .supporting region
of the supporitss Redd abBouttiad: appeRsdMaitel yseritsalupbstt eQrmehtt e
supporting body into a plurality of regions at a pickup 15 standby position
about an 2ppeaXi pRLELY FRMYIMAlorPasi LEORoRkd Nty SHIRPOK! idig ekedyon, N the

swi tching manner. Consequently, if the supporting body has a | arge

di anet er, sfieE g0 Bi?ggqgt 31 ansTeys PRIRd 0BnCathde ubpRlrenededo eV

particularly, divi unit regions are transferred to a specified region
10 front-back inverting device main body 171la of the front-
back inverting device 171. By descending the suction

nozzle 3, the semiconductor element 2 is transferred to the
front-back'invertinﬁ device'main'body 171a on the front-
back. inverting device 171, and sucked through the suction
15 - hole 17lb via the suction passage 171g, so that the
semiconductor element 2 is sucked and held by the front-
back inverting device main body 171la. Next, after sucking
and holding by the suction nozzle 3 1is stopped, the
semiconductor element 2 is ascended and moved from the

20 upper side of the front-back inverting device main body

171la to another position. Then, the air cylinder 171k is
driven for inverting operation. Via the 1link 171h, the

large gear 171f, and the pinion 171le, the front-back
inverting device main body 17la of the front-back inverting

25 device 171 rotates 180 degrees around the central axis 171r




20 by rotation and each unit region transferred to the specified region is
nmoved in the two conmponent array directions. As a result, Wi feghim 08"
fromthe pickup standby position, even a | arge supporting body can nove
each conponent to the pickup position with a smaller noving 25 distance. In
addi tion to providing the conponent houggng 17 February 2004 94 section
on the upper side of the conponent receiving section, the transfer distance
is further shortened, thereby inplenmenting efficient transfer operation
with shortened transfer tine. 5 Further, there may be di sposed a front-back

i nverting.devi ce between th [ fe ice o] ent
housi ng sggPPoﬁ,%é%gﬁkﬁ%c?ﬁ%gﬁggﬁggg%ﬁ%¥ﬁ3§6pérg%(ﬁ]%ﬁggééég%gnggﬁge

i de of 't hd-10 CORSERURRE g hBsi TP FePEotpOtEreE T neSvdpomBREn
of 't he coRptien T b8 e odt o THE TRpOReH: HsPnGGedl | bine
of the co e t erted to sfn i on;

t her eby e;gbggggahgﬁiin ofﬁéggtconponeg% iﬁég dkggc%%oqﬁsgé%g%?ebior t he
state of S4USitRY t o hotiR t conponeRt oSl setBfon.
Further in the structure of the present invention, there nmay be provided a
secoRd coRpEAEAENt pandthe IRRG celder thegepi ngnchEhoommanke plans t A

transfer device and separately transferring the conponent to the conponent
20 housi n§heesemdmonsiistiacdedel emenp| dr Auakedfandwbelihiby ndkesirenpossi bl e
to increase transfer efficiency for separately transferring each component
to a plurbbcky biveheingnpiite hoadinngbedet i bhda Haadrer thehecenpayebe
provi ded a front-back 25 inverting device for receiving the conponent from
t he section 42a of the tape member 42 exposed to the inside of
the opening 171d of the inverting device 171. In this
10 point, if the proximity sensor 171m detects that the front-
back inverting device main body 17la is positioned at the
- inverting position, sucking operation of the front-back
inverting:dévice main body 17la is terminated so that the
front-back inverting device main body 171la stops suction
15 and holding in the front-back inverting device main body
17la, by which the semiconductor element 2 that has been
sucked and held is housed in the concave section 42a of the
tape member 42 with the active plane facing down. Thus,
the semiconductor element 2 1is front-back inverted and
20 housed in the tape member 42.
For using the front-back inverting device 171
with the taping unit 70 movable in the Y direction, the

front-back inverting device 171 may be positioned on an

extension line of the pickup position C in the X direction.

25 When the front-back inverting device 171 is not in use, the




17 February 2004 95 conponent transfer device, noving to the conponent

~housing s
transferr
to each c

i nvol ved.

ection provided in a plurality of rows, and separatffy, 2004
ing the conponent with front side and back side thereolﬁnhverted
onponent housing section, which 5 nakes it possible to inprove
efficiency of the transfer operation w %l front-back inverting operation

Furt hernore, each conponent housi ng section disposed in a

plurality of the rows may be noved to a specified position on the conmponent
section, and 10 the conponent may be transferred to the conponent

recei ving

oust N9 sectiandraed {9, e, SPGL eCaBoskLEB0: bYothe, CRIPANent LransT o

devi ce. Thi's Trakes

separ at el
Furt her,

housi ng s
respectiv
di sposed
respectiv
appar.at us
m)resspec
character
housi ng

10

15

20

25

poss or

o i npr

transferring the,conponent,to e co aent _housi.ng sect i,on.
énst??b&xitc?ﬁl nea%hngor%n%néﬁF o & ;ﬁugggig%ogf dflhénco yonént

ections may be inplenented by transferring each conponent of
gﬁﬁ%ﬁhﬁ%ﬂrto-a plurality of the conponent housing sections

by division, of each co nent based on data, 20 ident]fying
e divi st on BRI CONDORERETE rSEHE U S hehetBpart i hbTBoaj0 The
for handling arra¥ed conmponent s of, the present iﬂvention, and

: At Sompb

% altyy t neler ah
i zed by beinP, .
3FFWQQHH%9y ng4a9§ront—back invertin

Fig. 12, in which a plurality of sucking sections 78b are

BF~Ragice 1OVt G r £ Conpbhnt 8aYs be

evice 78 own in
disposed around a cylindrical section 78a that rotates
intérmittently and the sucking sections 78b are put on each
tape . member 42. The suction nozzle 3 transfers the
semiconducgor element 2. to the sucking section 78b
positioned on the upper side of-the cylindrical section 78a.
When the sucking section 78b that suékéd the Semicoﬁductorb
element'Z is positioned on top of the tape member 42 by
rotation of the cylindrical section 78a,-the semiconductor
element 2 is detached and housed in the concave section 42a
of the tape member 42.

To improve the efficiency of transferring the
semiconductor element 2 to each tape member 42 with use of
the transfer head 133, a second transfer head 90
exemplifying a second component transfer device may be
disposed as shown in Fig. 13. More particularly, the
transfer head 133 transfers semiconductor elements 2 to top
of a relay stand 91 disposed on the upper side of the

supporting body 6, and the second transfer head 90

15

25 provided with: the congogent feedinghsectlon for




t he supporting body that supports a plurality of sem conductor el enents
separated froma sem conductor wafer by dicing in a state of FQEEQE}Z@M ayed
in the two orthogonal directions and feeding the sane to a feeding
position; the 5 conponent receiving section for receiving and hol ding the
supporting body extracted fromthe conpgnent feeding section; the noving
device for noving the conponent receiving section in the two conponent
array directions for noving the sem conductor el enents one by one in
sequence to 10 a pickup position; the taping packagi ng section for housing
the sem CQQ?HELQ&%' "tk“r”%?}ssféf}, arhay ée@ui%n%cﬁdlﬂlr ”ngln[eﬁ‘EE' on gh aﬁ(ﬁeape and
perform ng taplng packagi ng; the conponent transfer device for picking up
the sem conduct or _el.epent._and fr errs] heg,sa i q t he
t api ng 15r%g%¥aal£ﬁads ctittgn% Cehngg\)a e ’ﬁ%@ges%mg%bngg& %rhslgl Leéerfr:{e}(in{ectltl‘lgferﬁ)ved to
t he pickup,positions _and the front-back, inverting.device di sed_bet ween
t he transgt‘a‘?cae\ﬁ cBOYARt hAL T BRTRG pogﬁkgb‘an 5%%??‘85, *}%%stZF; ctt¥eld
perform ng operation of receiving the conponent fromthe transfer device,
overt i ngtonstrah SEplE ARGCAHCR SPUE SRPARE BolloRaer A TR TAPE ho
conponent in the conponent housing sectjon. According tq the structure, the
sem tonduReBPeEl dfent SpiRKEP TP Dy thetff‘?ar?ﬁcé?n e @ SEESm AR catfbonent
receiving section is transferred . to the tapiQP iackagin 25 section for
tapi ng patka@FAEr WHcth RakKeds t 1PBESTBfe 38 ?I%Brtfg'ﬁ‘y DBBReE7 Qfel i ver
t he sem conductor elenment in a taping package style preferable for nounting
on a circﬁ?Paﬁéﬁﬁdﬁﬂﬂ@ﬁﬁﬁﬁﬂiﬁ@dan§@%qanﬁﬁcﬁéplégemﬁﬂt%n79 &9<ear board
there are denmands for nmounting the sem conductor elenent with an active
pl ane 5 thereotffaciagtupenndafpuitengienensdmbeoperdiosmesd-ement with an
active plane thereof facing down. In order to fulfill the demands, the
front-back invertingsdesheeni sinel Btgi vel4, oper dirhtsdask t arfveadiinget t he
front-back direction of the sem conductor el enent housed in the 10
conpBnent devliisen§2seani bre. dhrudisizbveo sfunctuer, apr dhiedired atvhe taaysl ng
packagi ng section at the position to be laid on top of the conmponent.
recei vi ng9%ecandn trtek esedonubs sirlaines fiexr dberdas@0a nodugh difstcaricdoawnk t he
transfer device, thereby 15 inplenenting efficient transfer operation even
in handl i bgvektanbardgerisiezref2sdrd cehducturedafsarch Fuhthers maéne boaly be
. provided the receiving section rotating device for positioning each unit
regi on sethbyedifvidimgrébeépeoapoaenin r acaiod ng3seautrimimegbacgtoan each
approximately central position :

tape member 42 by driving of a drive device 92a provided

15 with rod moving motor, air cylinder, and the like, as well
as rotation motor, air cylinder, and the 1like. When the
main body receives a semiconductor element 2 from the
transfer head 133, and the semiconductor element 2 is
sucked and held by the main body by driving of the suction

20 device 92b, the main body ié moved on the rod 93 to top of
a tape member 42 corresponding to the quality rank of the
semiconductor element 2 by driving of the drive device 92a.
By driving of the drive device 92a, the main body is
inverted with the rod 93 as a rotation shaft, and the

25 semiconductor element 2 sucked and held by the main body is



20 of the supporting body into a plurality of regions at a pickup standby
position about an approximately central position of the suppp,fébin%ﬁ/mgy in
a switching manner. This enabl es pronotion of nore efficient handling of a
| ar ge-si zed sem conductor wafer. 25 Al so, based on data identifying each
17 February 2004 98 sem conductor el enenty di sposed in array on the

sem conduct or wafer by quality rank, each sem conductor el enent of
respective quality rank ma y be transferred to a plurality of taping
packagi ng sections disposed by quality 5 rank, thereby inplenenting

Separate taRSLer of (fach.semheqndyctor ol AENt by, LYRES SUCR A% AR Ly

rank to respective taping aging section.” The above-descri eac

gt L s e R

d i bed | ti wMth.th fe di th f with

ot or ence 15 TheCBecoABAGERE r An moeaT4oT s 05 BURRGF el t RAPAAFBGs
changes and nodj fication re 15 ap arent.ﬁf hose skilled in _the.art. Such
changes antPTERFIPEaL IR &1 bMhider Sibod eOMerc MIE® Worite 1RY scope

of thg present invention_as defined béggpgegppended cl aims unl ess they

depar? the?eR3ERTe CHINEERF (BRY BBoBS

Also, enabling each taping unit 70 to move in the
X direction may decrease a moving distance of the transfer
head 133 and improve transfer tact. More specifically, as
shown in Fig. 15, the taping unit 70 is moved in the X

10 direction such that a tape member 42 corresponding to the
quélity rank of a seﬁicoﬂductor element 2 picked up by the
transfer head 133 is_positioned at a specified position,
and the semiconductor element 2  is transferfed to the
correspénding tape member 42 from the transfer head 133

15 moved to the specified position.

In handling a large-size semiconductor wafer 1,
it is effective to position the tape member 42 on the upper
side of the component receiving section 7. In addition to
this, decreasing a moving distance of each semiconductor

20 element 2 from thevpickup position C to the tape member 42
can implement further increase of transfer efficiency.

As described before, the component receiving
section 7 1is structure to be rotatable by the receiving
section rotating device 9. Consequently, as shown in Fig.

25 1 of the first embodiment, each unit region D1, D2, D3, D4



CLAIM5S 1, A nethod for handling arrayed conponents that feeds the arrayed

conponents arrayed in two conponent array directions, conprisg 394N g
each conponent (2) supported 5 on a supporting body (6) in a state of being
arrayed in two orthogonal directions (X, Y) to a pickup position (C) in
sequence with a novenent of the supporg%ng body in the two conponent array
directions, and neki ng the conponents stbjected to pickup operation by a
conponent handling tool 10 (3), wherein each unit region (D1, D2) set by
di vidi ng a conponent supporting region (D) of the supporting body about an
appr oxi mat el

y .central. position of the supporting.body into a plurality of
regi ons i¥pof¥i é{fevd“gtnga B clkPEPSR Aty SEEECE A BYF 9 Yot z?[f?oﬁkgf t he
supporting body 15 , ahout_ the proxi mately central positjon of the
supportiré%HRREt}%gabgﬁﬂté%ﬁﬂﬂ“ﬁgnﬁﬁr?p§ﬁ@xéFF§¥ﬂéhcﬂgﬁﬁF?ir88?&5199
positioned_ at the pickup standby position, _ositioning each conp%%ﬁnt in
t he posit3%reee uPPPeEEIBH 2e2Y hes pPEKUPCPOSTEMBASI n2BeYbeBE PACKHIPh a
movenment of the supporting bo@g in the two conponent array directions, and
subj ect ecPQFeltb}@kugr opatat irorPtirakiiienet. regigngetifosYbchefhdEPngSar r ayed

components that feeds the arrayed conponents arrayed in two conponent array
25 ff r ectROREt Bene@f iated & nPECHUR 1StaREPEI PehEtt EBRpoRentiqv as a

slanted area in Fig. 1 of the first embodiment by rotation
of the supporting body 6 about approximatély the central
position thereof, and after each unit region D1, D2, .. is
positioned at the pickup standby positidn E, the component
receiving section 7 is moved by the two~direcpion moving
device 10 so that the positioned unit reéion D1, D2, .., aré
moved in the X and Y direction. If only the unit regiops
'D1, D2, .. moved to the piékup standby pésitipn E are moved
in two directions by this rotative movement, for moving the
semiconductor element 2 to the pickup position C in
sequence, a moving distance of the component receiving
section 7 in the X and Y direction 1is shortened.
Consequently, together with the effect of disposing the
taping unit 70 on the upper side of the component receiving
section 7, necessary time for transfer is further shortened,
thereby enabling increase of production efficiency due to
decreased transfer tact.
Also, as shown in Fig. 10 and Fig. 2 of the first
embodiment, the transfer device of arrayed components

according to the third embodiment is equipped with an




17 February 2004 100 subjected to the pickup operation by the conponent
handling tool with push-up operation by a push-up pin (8) iFW?H&ﬁ%&ZO@@d
after each unit region is positioned at. the pickup standby position, the
conmponent in the positioned unit 5 region is noved to the pickup position
in sequence with a relative novenent of ghe supporting body, the pickup
position, and the push-up pin in the tm% conponent array directions, and
subj ected to the pickup operation in sequence to feed the arrayed
conponents arrayed in the two 10 conmponent array directions. 3. A method
for handl i, g anr%yed C onents that_ feeds the arrayed conponents arrayed
in two coﬁa RéAL YARGayd e + et iSénsi Bl Wit ted i FRePFhFing wrarsine thea
conponent is subjected to the pickup operation by the conponent handling 15
tool withtpash- 4B2gpar athen, sHyiee tep Fienet i vokfedthandoiwiewt he
conponent is subjected to the pick-up operation, further conprising
~corresponBPRgtageh @Wnindr g ioERS Biradievi B8 ¢RURL thomonast webboersi ny
region of the 20 supporting body about an approxi mtely central position of
t he supporefageboey pasgtaqsl urswitghbfigr edevihset o3fhe thiadkupsypbsiieésn and
the push-up pin, and after the pickup position and the push-up pin arP

cor r &spontdedietreneac b fumiots irtdginor,e aumini iy cooiporigrd sidentt iy idbg udéticegi on
corresponding to the pickup position and the 17 February 2004 10l push-up
pin in seféerdEdro tie phikupegdeint ipsiidned ret athee pivepenstafdbhe

pi ckup position and the push-up pin, and the supporting body in the two
conponent pastayodi Eedlsi ehd.tchedl MEKING dthe icpnponeaiis sith@atady tkody ckup 5
operation in sequence to feed the arrayed conponents arrayed in the two
conponent 6abyayhdi reekiianhg sedkimet et dftamdhandiiideg arrayed conponents as
defined in any one of Clainms 1 to 3, wherein the unit region is a quarter

regi on divided by amozn@heyf 98ehfcofadrees. SelemdMr@pparatys faime
handl i ng arrayed components, conprising: a conmponent receiving section (7)

foripecei ¥ipgo@RdnBObLBHYY 62 a3ePRAE VG BV HE)s A it SHRPY Si £aimapent s

15 (2) arrayed in two orthogonal directions (X, Y); a receiving sectlon
rotating de¥i ¢& (He.f9hmEOkblRy thHei CRIPONEDIMERCBLYIIRY FECd ALY t an

approximately central position of the received supporting body, and for
pOSitioniQGreégﬁoBﬁEEiﬁ%gHQQdH@ionD%bdQ%d%ition when being picked up

- énd tranéfefred to the tape member 42.  Example§ of the
position reference include two points A and B locating on

15 the diagonal line of a semiconductor element 2 as shown in
Fig. 13. Regardless of whether the semiconductor element 2
has the shape of a square or a rectangle, the position
reference is used to identify direction and position around
the center G.

20 For simplifying the explanatbry, the case of the
semiconductor element 2 with the shape of a rectangle is
shown in the drawings. Shown are semiconductor elements
2D1 to 2D4 that come to almost the same position at the

pickup standby position E in each unit region D1 to D4

25 shown in Fig. 1 of the first embodiment. It is indicated




20 plurality of regions set by dividing a conponent supporting region (D)

of the supporting body about the approximtely central positipg éﬁﬁy%ﬂﬁ
supporting body into the regions at a pickup standby position ?) about the

approximately central position of the supporting body in a switching 25
manner; and 17 February 2004 102 a t adirection novi ng device (10) that
noves the conponent receiving section in"the two conponent array directions
and noves the conponents in a unit region positioned at the pickup standby
position on the supporting 5 body to the pickup position in sequence for
maki ng the conponents subjected to ﬁickup operatjon by a_conponent handling

tool (3). t&atantB@paidiard it REndFIFIL s aEATBIRTSentd eRENFST e i n
Claim5, further conprising a conponent transfer 10 device (31) for picking
up the coffpSierteamyedhe oPLREUBI SR dPosiRIDIE V@1 hE ugadofthehepedhipbrent
handl ing tool and transferring the sane to other places: 7. An apparatus
f or handl Pig t&er ®ped tdemaedarenge dindad A mrd & M3 gad: diffdrent
conprising: 15 a conponent housing section (32) which makes it possible to
handl e t h@scafsuenini Figspadd nige sbPI efasthsei hyrsecenpedimang .corfoment
housi ng nmenber for next-step handling (42); and
5 difference is determined by a rotation angle of the
supporting body 6, so that depending on which of the unit
regions D1 to D4 is located at the pickup standby position
E, the rotation angle of the semiconductor element 2 at the
position from the position reference points A and B is
10 known.

By utilizing this structure, after the reference
position switching device 37 receives a position switching
signal informing that each of the unit regions D1 to D4 is
switched to be positioned at the pickup standby position E

15 by rotation around approximately the central position of
the supporting body 6, the reference position switching
device 37 switches reference of position recognition of the
identifying device 36 to copy with gradual displacement of
the direction of the semiconductor elements 2 of each unit

20 region positioned at the pickup standby position E, i.e.,
gradual displacement of the direction of the position
reference points A and B, by a specified angle around the
center of the semiconductor element 2, in response to a

rotation amount of the supporting body 6, thereby making it

25 possible to prevent failure of recognizing the direction or




a conmponent transfer device (31) for picking up 20 the conmponent positioned
at the pickup position with use of the conponent handling tepk g, 2004
transferring the sane to the conponent housing nmenber in the conponent
housi ng section. 8. An apparatus for handling arrayed conponents as 25
defined in any one of ains 5 to 7, further conprising: 17 February 2004
103 an identifying device (36) for inag?ﬁg t he conponent at the pickup
position and perform ng i mage recognition; a reference position swtching
device (37) for 5 switching reference of position recognition by the
identifying device after a unit region at_ the pickup standby position is
swi t ched Wat tioimatdforthd gevel canppioriohge bomgnby2 tae vetbi ¥ndeseeasen
rotating device. 9. An apparatus for handling arrayed conponents as 10 .
defined i ®ITOrAgAINIgri® awmidaa¥ng: a tool rotating device (41) for
rotating the conponent handling tool about a center of the conponent to be
pi cked up thereby; dlda contthbé Ghitrd(48poddmendnt rtdldiengis hprovbdeds
rotating device so as to correct a direction of the conponent picked up by
t he conporeenttdedndiriotg ttiogl tevdugh ddilat i{dheof tohé coopehény hdedicag t oo
by the tool rotating device after a unit region |ocated at the pickup
st andby pasintiilar itso sthéchedlwrdtatdiray | dewvinfe t b2 2Roguppor tHing. odyfby t he
receiving section rotating devi ce.
the first embodiment) for rotating a suction nozzle 3 about
the center of a semiconductor element 2 to be picked up
thereby. Upon reception of a position switching signal
informing that each unit region positioned at the pickup
10 standby position E is switched with rotation of the
supporting body 6, the control unit 48 corrects the
direction of the semiconductor element 2 picked up by the
suctiod nozzler3 based on known déta on the direction and
position by rotating the suction nozzle 3 with use of the
15 tool rotating device 141 under the control of the control
unit 48. Therefore, if the direction of a semiconductor
element 2 in each of the unit regions D1 to D4 positioned
at the pickup standby position E 1is displaced by a
specified angle in response to a rotating amount of the
20 supporting body 6, the semiconductor element 2 can be
aligned in a specified direction and transferred to a
transfer target position F, thereby enabling transfer of
the semiconductor element 2 in a specified direction.

In addition to increase of transfer efficiency,

25 the above described structure enables decrease of plane



10. An apparatus for housing arrayed conponents as defined in CaimS§,
conprising a control unit (48) for controlling operation 0H7¢nggﬁq@@pent
housi ng section and the conponent handling tool so that the conponent
housi ng 25 section can provide a plurality of conponent housing 17
February 2004 104 nenbers side by side,, and a plurality of the conponent
housi ng nenbers are separately used prodgrly dependi ng on a type of the
conmponent picked up by the conponent handling tool and identified by the
identifying device for transfer 5 and housi ng operation. 11. An apparatus
for handling arrayed conponents as defined in Caim 10, wherein the type of
t he conposeacei sfqquakthey Fraamksfefi way ise el decikee sehapfictiars el led o
frequency characteristics of each conmponent. 10 12. An apparatus for
handl i ng spaagefiocothentnessfierddeivace iinsCedilmdlin wherlsian creemof ashe
types of the conponents is a defective product; and the control unit
cont r ol s wekl atisorooft tdie cdbnpoorasshand! imgriiost costhadft ibecopament
handl i ng tool disposes a conponent identified 15 by the identifying device
as a defeedome product in a disposal section (48). 13. An apparatus for
handl i ng arrayed conponents as defined in any one of Clains 7 to 12;

whergi n the conponertirbhdgi ng tienbetbdwe a sapectenber eaddles20 thhindn
apparatus for handling arrayed conponents as defined in any one of Clains 5

to 13, whgs€kBgihg WH ttHegisemiicdnau@tairt esl&mghon2di vikker Bhsamednrg e of.
90 degrees. ‘
been implemented before. This makes it possible to select
various feeding styles of the semiconductor element 2 when
mounting the semiconductor element 2 én a circuit board.
10 In addition to the taping packaging; d;sposing'a part tray
- in the same position realizes a  tray pack of the
semiconductor element 2, which is also applicable to a gel
'pack. | | |
Also, in the transfer device of arrayed
15 components in the third embodiment as shown in Figs. 9A and
9B, feeding of the wafer housing cassette 50 is set on the
back side of the device. In the case of a semiconductor
-wafer 1 having a diameter of, for example, 300mm, if about
10 semiconductor wafers 1 are housed in the wafer housing
20 cassette 50 in the shape of the supporting bodies 6, the
~total weight thereof is about 20kg, making it difficult for
an operator to carry the cassette and set it in the device.
It 1is preferable that such replacement operation 1is

automated. Accordingly, setting feeding of the wafer

25 housing cassette 50 on the back side makes it possible to




15. An apparatus for handling arrayed conponents as 25 defined in any one
of dains 5 to 13, wherein the unit 17 February 2004 105 qggég&a'gmﬁ hal f
regi on divided at an angle of 180 degree. 16. (Cancelled) 17. A nethod for
handl i ng arrayed conponents as 5 defined in Caim1l that transfers the
arrayed conponents arrayed in the two cegponent array direction,

conprising: picking up the conponent noved to the pickup position wth use
of the conmponent handling tool; and transferring the picked-up conponent to
a 10 conponent transfer target position (F) set to be laid over a top of

th ' i th f th t_handling tool . 18 ded) A
mothod | oP R riF ST nYEh BONFONERt s Sag ALPFARY i1 0 TY , CWhct BER  he

t picked i th 15 f the col t hangl i | i
[ anst orr 8B i SIS e S B B TR omponeRe L FRvBrE bRt 10
Cancel | 20. (Cancel led) 20 21. A tus for_handLing ai d
Component £ NREEBIT S ATREET L GEr LHmARSt High o cBHBINGHRE NGt ng

section (zp) di sposed at a position tao be laid over a top of the conponent
recei vi ngP&ectt %1f1ed by limiting it to the front side, thereby

5 enabling an operator to specialize in such operation as
operational setting of the device and replacement of the
taping unit 70.

In view of the forgoing, according to the present
inﬁention, taping packaging of semiconductor elements 1is

10 fulfilled, and transfer thereof by selecting the active
pléne facing up or' down 1is enabled. "Also, space for
transfer may be decreased, and the apparatus, if applied to
handling of a large-size vsemiconductor‘ wafer, can be
downsized, which enables suppression of installation space

15 for the transfer device of arrayed component installed in a
clean room, resulting in reduction of running costs.

More specifically, the method  for handling
arrayed components of the present invention is
characterized by comprising moving each component supported

20 on the suppofting body in a sﬁate of being arrayed in the
two orthogonal directions to a specified pickup position in
sequence with a movement of the supporting body in the two
component array directions at a specified position, and
feeding the same to pickup operation by a component

25 handling tool, wherein each unit region set by dividing a




25 wherein the conponent transfer device (131) picks 17 February 2004 106
up the conponent and transfers the same to the conponent hok$HeBga§20bd ON
whenever the conponent is noved to the pickup position. 22. An apparatus
for handling arrayed conponents as 5 defined in Caim21l, wherein the
conponent housi ng section is disposed i?sa plurality of rows at a position
to be laid over the top of the conponent-receiving section, and the
conponent transfer device picks up the 10 conponent and transfers the sane
to each conponent housing section whenever the conponent is noved to the

pi ckup position. 23.(Anrended Aqigﬁfaratgs for handling arrayed conpgnents

as defi neFIHPARP ondUBPOEF A fs R 291 FH (FERRPTESRBr ifFdyy aPou
front-back inverting device (171)_ di sposed between the transfer device and
the conporffRF RORATR] Kedt iGANtEdE SOSddiiovel 9 peridr FUREOSHEna: | BRABf
recei ving the conponent fromthe transfer device, inverting front side and
back side @ftqa he cohpoabhty ofd KEegdrR§ t he RPTbhpomedt d4th BhePtekpPnent
housi ng section. 24.(Anended) An apparatus for handling arrayed conponents
as defi nedstiandtii pe 22t idmr berodagonsial theesupposdripandmdy ralpeter
device (90) for receiving the conponent fromthe transfer device and
separat el Y@ dxiawedfedry | Bg ¢edret cohpeosittioa t heeteafonint ahosei hghsrgt i on
manner, and after each unit region is positioned at the
pickup standby position, each component in the positioned
unit region is moved to the pickup position' in sequence
with a movement of the supporting body in the two component
10 array directions, and fed to pickup operation in sequence.
In such structure, the moving range of the
arrayed components supported by the supporting body moving
in the two orthogonal directions for feeding each arrayed
component to pickup operation by the component handling
15 tool is a size range in one unit region set by dividing the
component supporting region of the supporting body around
the pickup position into a plurality of regions seen in the
two component array directions, which 1is smaller than the
region 1in the <case of setting the entire component
20 supporting region as the moving region. For example, when
unit regions are half regions set by dividing at an angle
of 180 degrees, the maximum moving range in one component
array direction along the direction of two unit regions

being disposed side by side is reduced by half. When unit

25 regions are quarter regions set by dividing at an angle of




17 February 2004 107 provided in a plurality of rows. 25.(Anended) An
apparatus for handling arrayed conponents as defined in d aj ﬁgmg;ﬂﬁﬁher
conprising a front-back inverting device (171) for receiving the

conmponent from the conmponent transfer device, noving to the conponent
housi ng section provided in a plurality,Qf rows, and separately
transferring the conponent with front side and back side thereof inverted
to each conponent housing section. 10 26. ( Anended) An apparatus for
handl i ng arrayed conponents as defined in Caim 22, wherein a -concave
section (42a) of each conponent housing section disposed in a plurality of

the rows i ARFELIY L£he FRFEUR RYETHOARIDN T FWOnCPRROR BB oABREY
recei ving section, and_the 15 conponent is transferred to the concave
section ofd{HRCtifponehenBotdiend5eeEF bPRROPEd QARF t HB1Er ZiRgFian t be Yoy
position by the conponent -transfer device. 27.(Arended) An apparatus for
handl i ng @&3%JBcehcotporiemts asddemisnedni Paditai Aides vieeeaf bdsedabiodat a
20 identifying respective division of each conponent arrayed on the
support i ngrdsbied dae habhporferplwfakipeet iveldivgions idividadiersed to a
plurality of the conponent housing sections di sposed by division of each
conpaonent .or28&:heArs wppar tinug Yady harell swit chedytel borposnthicned 25 theéi ned
in Caim®6, the conponents being a plurality of 17 February 2004 108
sem condugiarkuyg eskahdby?2)paEipairat,edwhenem & as#m.gonayed orcompfcerentl) i by
di cing, further conprising: a conponent feeding section (50) for housing a
supporti nggdmbdyo (fickhat cpeprdriton tWwictlcoapmoeathent @ fsttdte supporting
body, by  rotation of the supporting body about an
approximately central position of the supporting body in
10 the: component supporting region, so that each arrayed
component. is fed to pickup operation. Consequently, it is
not necessary to move the supporting body beyond the above-
stated moving rangé for feeding all the components in each
unit region to pickup operation. Therefore, space can be
15 saved commensurate with division of the component
supporting region of the supporting body about
approximately the central position of the supporting body,
proving the effectiveness since considerable reduction of
necessary space can be achieved with small division such as
20 division at an angle of 90 degrees. In addition, the
pickup position remains unchanged. = For example, in
division at an angle of 180 degrees and 90 degrees, a
relation between the component array direction and the

moving direction of the supporting body may be kept

25 unchanged. Consequently, positioning for pickup operation



5 of being arrayed in the two orthogonal directions (X, Y) and feeding the
same to a feeding position; a taping packaging section (70)7febrlBQudbhg t he
sem conductor elenments in array in an extending direction of the tape
menber (42) and perform ng tapi ng packaging; 10 and a front-back inverting
device (171) disposed between the conpoggnt transfer device and the taping
packagi ng section, for selectively performng operation of receiving the
sem conductor elenment fromthe conmponent 15 transfer device, inverting
front side and back side of the sem conductor elenent, and housing the

conmponent in the taping packagi ng section, wherejin the copponent, receiving
section (?)fnr‘éEEPvé:g’%P% dgaflhé:’esuﬁﬁt'?}%iyngl %‘(’f‘?‘gcggd Fe3hriehe 20
conponent feeding section; the two-dire tionﬂgﬁgkg? devi ce (10) noves the
conponent SYEESGRANS HEQUEh TH R Wb Ing XL 4R rle®f ons for
noving the sem conductor elenent in sequence to a pickup position, and 25
the conponent transfdt Hagi &85€3)°%hi EREIGPIt Hde FIMRRBRDASr 200U K'ED

sem conductor el enent and transfers the same in _sequence to the taping
packagi ng PeRdtdipthwheniiler PhehseRi cBREGRE6PRel B¥entthies RIVEW YR tHED pi ckup
position.  29. An apparatus for handling arrayed conponents as 5 defined in.
Cl ai @ 28, iwmverlaiad t heasdpieng P ngickeri of itheli spwbedeat aayosPeion to
be laid over a top of the conponent receiving section. 30. An apparatus for
handl i ng @&atdyestked owpbnent sbad ndefhoidteied Gpdi BUZFopndARng whemeerehased on
data 10 identifying each sem conductor el enment disposed in array on the

sem conducetrorcanesierg ki spladamentankt defirmhdine|cmpirert@ar act eri stics and
frequency characteristics of each sem conductor el ement, each sem conduct or
el ement of respectiVin quhlist ycasamk ithet raeshedr bt ohanglingl i 4yrayed
components, and more specifically the method for feeding
arrayed components further comprises moving each component
supported on the supporting body in a state of being
arrayed in the two orthogonal directions to a specified
pickup position in Sequence with a movement of the
supporting body at a specified position in the two
component array directions, and feeding the same to pickup
operation by the component handling tool with push-up
operation by the push-up pin involved, wherein after each

unit region set by dividing a component supporting region

of the supporting body about approximately a central
position of the supporting body into a plurality of regions

is positioned at a pickup standby position by rotation of

the supporting body about approximately a central position
thereof in a switching manner and each unit region is

positioned at the pickup standby position, each component

in the positioned unit region is moved to the pickup




15 tapi ng packagi ng sections disposed by quality rank. /N /NOyZ/ N
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position in sequence with a relative movement of the
supporting body, the pickup position, and the push-up pin
in the two compoﬁent array directions, and fed to pickup
operation in sequence. In such case, despite the use of

5 the push-up pin, the same effect as the above method is
implemented, 'and the relative movement of the supporting
body, the pickup position and the push-up pin in the two
component array directions, if executed in the direction of
épproximating to each other, decreases the moving distance

10 and moving time of the components to the pickup position,
thereby improving productivity.

Alternatively, the pickup ppsition and the push-
up pin are 'Cprréspondéd in vsequence  to, for example
approximately a central position of each unit region set by

‘15 dividing a component supporting region of the supporting
body about approximately a central position of the
supporting body into a plurality of regions, and after the
pickup position and the push-up pin are corresponded to,
for example, approximately the central position of each

20 unit region, the component in the unit region corresponded
to the pickup position and the push-up pin is moved in
sequence to the pickup position with a relative movement of
the pickup position, the.push-up pin, and the supporting
body in the two component array directions, and fed to

25 pickup operation in sequence. This method also implements
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pickup operation by the component handling tool.
Consequently, additional plane space is not necessary for

25 providing the receiving section rotating device for
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F@%0% & ()-! F@9%09%& ()-!'dF@%d0% t& ()-& 10% & ()-Xi {]|}~bCMb10! 6
10%&0() - &shevip& genttylioem8i¢r), aod Igre particularly the transfer

10t F: S10% & () -610% & () - ndEbCMB10! 6Y " 10%& ()- YS! 10%& ()-Y90 10%& ()-&
10%8& () - 10%w&ce) - oMD%bREJyed components 1is provided with: the

component receiving section for receiving and holding the
suppérting body v‘that' suppoffs ' components such as
semiconductor elements arrayed in 'the two orthogonal
.15 directions; the receiving section> rotating device for
positioning in a switching manner each unit region set by
dividing the component supporting region of the supporting
body about approximately the central position of the
supporting body intqfa plurality of regions at the pickup
20 standby position aroﬁnd approximately the central position
of the supporting body by rotating the component receiving
section about approximately the centfal position of the
supporting body received in the component receiving
section; the two-direction moving device for moving the

25 component receiving section in the two component array
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supporting body one by one at the pickup position; and the
component transfer device for picking up the component
5 whenever it is moved to the pickup position with use of the
component handling tool and transferring the same to other

places.

In such structure, components such as
semiconductor elements arrayed on the supporting body are

10 fed one by one to the pickup position while the above-
stated space saving is fulfilled, and the eomponents'are
: picked up by, for example, the'compenent handling tool of
the component tranSfer.device'similar.to conventional one
and transferred to a specified location se as to be fed to
15 following handling.

In this case, the device may be further provided
with: the identifying device for imaging the component at
the pickup position and performing image recognition; and
the reference position switching device for ‘switching

20 reference of position recognition by the identifying device
each time a unit region at the pickup standby position is
switched with rotation of the supporting body by the
receiving section rotating device. If it is the case,
normally, components on the supporting body are arrayed in

25 the same direction if they are the same components, and
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and position in wvarious handling after pickup operation

such as processing, aSsemblihg, housing, and mounting.
When each of the unit regions is switched to be positioned
5 at the pickup standby position by rotation around the
pickup position, the direction of the components such as
seﬁiconductor elements of each unit region poéitioned at
the pickup standby position, i.e., the direction of the
ﬁosition reference, 1s displaced by a specified angle
10 around the center of_ the component in response to a
rotation amount §f the» supporting body. Such angle
displacement may be compensated by switching reference of
position recognitioﬁ of the identiinng.device whenévef a
unit region positioned at the pickup standby position is
- 15 switched, thereby making it possible to prevent failure of
recognizing the direction or position as well as decrease

of recognition accuracy.
Also, the device may be further provided with:
the tool rotating device for rotating the component
20 handling tool about the center of the component such as
semiconductor elements to be picked up thereby; and the
control unit for controlling the tool rotating device so as
to correct a direction of the component picked up by the
component handling tool through rotation of the component

25 handling tool by the tool rotating device whenever a unit
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region at the pickup standby position 1is switched with
rotation of the supporting body by the receiving section
>rotating device. In this case, if the direction of a
component such as semiconductor elements in each of the
5 unit regions positioned at the pickup standby position is
displaced by a specified angle around the center of the
component in response to a rotating amount of the
supporting body as described above, the component can be
transferred after the control unit controls the tool

10 rotating device so as to rotate the component handling tool
that picked  up the component for correcting the

. displacement, thereby causing no inconvenience nor problems
in hahdlingvthe cdmponent Such as sémiconductor elemenfs in
a specified direction after transfer.

15 The apparatus for handling arrayed components of
the present invention, and more particularly the housing
device of arrayed components 1is characterized by being
provided with: the component receiving section  for
receiving and holding the supporting body that supports

20 components such as semiconductor elements arrayed in the
two orthogonal directions; the receiving section rotating
device for positioning in a switching manner each unit
region set by dividing the component supporting region of
the supporting body about approximately the central

25 position of the supporting body into a plurality of regions
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at the pickup standby position around approximately the
central position of the supporting body by rotating the
component receiving section about approximately the central
position of the supporting body received in the component
receiving section; the two-direction moving device for
moving the component receiving section in the two component
array directions and positioning the components in the unit

region positioned at the pickup standby position on the

‘supporting body one by one at a pickup position; the

component housing section for receiving the component in

the component houéing member for next-step handling so as

to handle the component in a specified packing style; and

the component transfer device for picking up a component

with use of the component handling tool whenever the

component 1is positioned at the pickup position and
transferring the same to the component housing member in
the component housing section.

In such structure, receiving the component such
as semiconductor elements which is‘ picked up and
transferred to the component housing member provided in the
component housing section makes it possible to accomplish
housing and feeding of the component in a packing style
suitable for next-step handling through selection of the

component housing members in type such as tapes and pallets,

by utilizing each necessary property in the above transfer
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operation.

In this case, the device may be further provided
with the control unit for controlling operation of the
component transfer device and the housing device so that

5 the component housing section can provide the plurality of
component housing members side by side and a plurality of
the component housing members are separately used depending
on a type of the component picked up by the component
handling tool and recognized by the‘identifying device for

10 transfer and housing operation. According;y, in the case
where different components with different quality rank are
present in components such as semiconductor elements on the
suéporting body/ the componenté may'be hquséd with separéﬁé
use of different housing members per type, which makes it
15 possible to achieve feeding of the components for
respective application or handling by wutilizing the
recognition function of the identifying device. If one
type of the component such as semiconductor elements is a
defective product, the control unit executes control so as
20 to dispose in a diéposal section the component which is
determined as the defective product: by the control unit
based on the recognition result of the identifying device,
which makes it possible to achieve easy processing of
defective products in the transfer cycle, thereby saving a

25 special operational step.




$1090& ()-1 $109%& ()-1wox99999990P1: $10%& ()-1 $10%& ()-1
$10%T&:()-1'IR$- $}0%T&:()-1 $10%T§f()-1 $10%T§f()-1999::::;;#@§%aw200
$1090& ()-1 $10%& ()-1'IR$ $10%& ()-1 $10%& ()-1
$10%0& ()-1'IRBC. O P: S:v:w x:y: pR8: $10%& ()-1'IR$ $10%& ()-1 $10%& ()-1
$109%0& ()-1'IR$ $10%T&f()-ly::::::::kCBi*JR$ $1090& ()-1 $10%& ()-1
$109%0& ()-1'IR$
The apparatus for handling arrayed components of
the present invention, and more specifically the transfer
method - of arrayed  components is | characterized by
comprising: feeding the supporting body that supports a
5 plurality of components in a state of being arrayed in the
two orthogonal directions to a specified position; moving
each component in sequence to the specified pickup position
with a movement of the supporting body at the specified
lposition in the two component array directions; picking up
10 the component moved to the pickup position with use of the
component handliné tool; and transferring the picked-up
- component to a transfer position set to be laid ‘on top of.
tﬁe supporting'body with use of the coﬁponent handling féol.
According to the transfer method, with a movement
- 15 of the supporting body in the component array directions,
the picked-up component 1is transferred to the transfer
position set to be laid on top of the supporting body with
use of the component handling tool, which makes it possible
to decrease 'a moving distance of the component handling
20 tool. Larger suppbrting region of the components on the

supporting body increases the moving range of the
supporting body. If the transfer position is on the same
plane, the maximum necessary moving distance of the
supporting body exceeds a diameter of the supporting body.

25 However, providing the transfer position on the upper side




$109F& ()-1 $109F& ()-1::: ;"N OtU ' $10%F& ()-1 $10%F& ()-1

$1099& ()-1' | RS $109F& () 1 $10%T&' ()-1 $109& ()- 10 P; S; rRi-, Fabrig %% 10T
10T $10%& ()-1' I RS $10%M& ()-1 $10%& ()-1) $10%& ()-1'IRS; ;" ey

" 109Z8Z8& ()-% 0" 10%&& ()-% ~ F $10%&& ()- F " $10%&& ()-1 10%&& ()-

#1098&' () - 10T n>>"2?5@@ B@\ 0B5 1049 4104- 84104- &4 ' 10%}- &4&' () -
" 10%@B& () - % ' 10%E&& () - % ' 10%8&' () - O%Q&Q& ()-98@ @ @AM [ : OB5 ‘10
| >F$1098%&: () 1098%&' () - % ! 1098%& ()

of a moving direction of the supporting body shortens the

transfer distance, thereby implementing efficient transfer
operation with shortened transfer time.

In the transfer method, each unit region set by

5 dividing the component supporting region of the supporting

body about approximately a central ©position of the

‘supporting body into a pluralityvof regions is positioned

at a pickup standby position by rotation of the supporting

body about approximately a central.position thereof in a

10 switching manner, and whenever each upit region 1is

positioned at the pickﬁp standby position, . each compénent

in the positioned unit. region is moved to a specified

piékup éosition"in 'sequence with a »ﬁo&emenf‘ of the

supporting body in the two component array directions.

15 Consequently, if the supporting body has a large diameter,

more efficient transfer operation is implemented. More

particularly, divided unit regions are transferred to a

specified region by rotation and each unit region

‘transferred to the specified region is moved in two

20 component array directions. As a result, with transfer

from the pickup standby position, even a large supporting

body can move each component to the pickup position with a

smaller moving distance. In addition to providing the

transfer position on the upper side of the moving direction

25 of the supporting body, the transfer distance is further
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o Furt er, the component picked up w1th use of the

component handling tool may be transferred with front side

5 and back side of the component inverted, thereby enabling

transfer operation suitable for the handling state of the

component afterftransfer.

Further, the apparatus for handling arrayed

components of the present invention, and more particularly

10 the transfer device of arrayed components is characterized

by being provided with: the component receiving section for

receiving and holding the supporting body that supports a

plurality of components in a state of beiﬁg arrayed in the

- two orthogonal directions; the two-direction moving device

15 that moves the component receiving section in the two

component array directions for moving the components to the

pickup position one by one in sequence; the component

housing section disposed at a position to be laid on top of

the component receiving section; and the component transfer

20 device for picking up the component and transferring the

same to the component housing section whenever the
component is moved to the pickup position.

According to the structure, the component housing

section is disposed at the position to be laid on top of

25 the component receiving section, which makes it possible to
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exceeds a diameter  of the supporting body. However,

providing the component housing seétion on the upper side

10 of a moving direction of the component rgceiving section
shortens the transfer distance of the component trénsfer
device, thereby implementing efficient trénsfer operation_

" with shortened transfer fime.

Further, the apparatus . for handling arrayed

15 components of the present invention, and more particularly
the transfer device of arrayed component is characterized

by being provided with: the component receiving section for
receiving and holding the supporting body that supports a
plurality of components in a state of being arrayed in the

20 two orthogonal directions; fhe two-direction moving device
that moves the component receiving section in the two
component array directions for moving the components to the
pickup position one by one in sequence; the component
housing sections disposed in a plurality of rows at a

25 position to be laid on top of the component receiving
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component housing section whenever the component is moved
to the pickup position.

5 In this structure, the component housing sections
are disposed in a plurality of rows, so that the respective
components are separately transferred by division such as
quality rank to the corresponding component housing section.

In the above-described structure of the present

10 invent;on, there may be provided the receiving section
rotating device for positioning each unit region set by

- dividing a component .supporting region of the supporting
body about an approximately central position of the
supporting body into a plurality of regions at a pickup

15 standby position about an approximately central position of
the supporting body in a switching manner. Consequently,

if the supporting body has a large diameter, more efficient
transfer operation can be implemented. More particularly,
divided unit regions are transferred to a specified region

20 by rotation and each unit region transferred to the
specified region is moved in the two component array
directions. As a result, with transfer from the pickup
standby position, even a large supporting body can move

each component to the pickup position with a smaller moving

25 distance. In addition to providing the component housing
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10 component, and housing the component ig the component
housing section. This'makes it possible to select‘front
side and back side of the component to be transferred to
the cdmpoﬁéntbhouéing.seétion, theréby enabling housing of
the component in a direction suitable for the state of

15 using the component housed in the component housing section.

Further in the structure of the present invention,
there may be provided a second component transfer device
for receiving the component from the transfer device and
separately transferring the component to the component

20 houéing sections provided in a plurality of rows. This
makes it possible to increase transfer efficiency for
separately transferring each component to a plurality of
the component housing sections.

Further, there may be provided a front-back

25 inverting device for receiving the component from the
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section moved to the specified position by the component

transfer device.  This makes it‘ poséible, to improve
trénsfer efficiency fbr separately fransferring the
component to each component housing section.

15 Further, distribution of each component to a
plurality of the component housing sections may be
implemented by transferring each component of respective
division to a plurality of the component housing sections
disposed by division of each component based on data

20 identifying respective diﬁision of each component arrayed
on the supporting body.

The apparatus for handling arrayed components of
the present invention, and more specifically the transfer
device of the arrayed components is characterized by being

25 provided with: the component feeding section for housing
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10 a pickup position; the taping packaging section for housing
the semiconductor elements 1in array 1in an extending
- direction of a tape and performing taping packaging; the
component transfer device for picking u‘p‘the semiconductor
element and transferring the same in sequence to the taping
15 packaging section whenever. the semiconductor element is
moved to the pickup position; and the front-back inverting
device disposed between the transfer device and the taping
packaging section, for selectively performing operation of
receiving the component from the transfer device, inverting
20  front side and back side of the component, aﬁd housing the
component in the component housing section.
According to the structure, the semiconductor

element picked up by the transfer device from the component

receiving section is transferred to the taping packaging

25 section for taping packaging, which makes it possible to
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v - semiconductor element on a circuit board, t ere are demands

for mounting the semiconductor element with an active plane
5 thereof facing up and mounting the semiconductor element
with an active plane thereof facing down. In order to
fulfill the demands, the front-back inverting device is
selectively operated so as to freely set the front-back
direction of the semiconductor element housed in the

10 ‘component housing section.
In the above Structure, providing the taping
packaging'sectionvat the position to be laid on top of the

component receiving section makes it possible to decrease a

moving distance by the transfer device, thereby
15 implementing efficient transfer operation even in handling
of a large-sized semiconductor wafer. Further, there may

be provided the receiving section rotating device for
positioning each unit region set by dividing the component
receiving section about an approximately central position

20 of the supporting body into a plurelity of regions at a
pickup standby position about  an approximately central
position of the supporting body in a switching manner.
This enables promotion of more efficient handling of a
large-sized semiconductor wafer.

25 Also, based on data identifying each
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‘15

semiconductor wafer by quality rank, each semiconductor
element of respective quality rank may‘be transferred to a
plurality of taping packaging sections disposed by quality
rank, thereby implementing separate transfer of each
semiconductor element by types such as quality rank to
respective taping packaging section.

The above-described each characteristic of the
present invention may be used indépendently or in various
combinations. _

Although the present iﬂvention< has been4 fully
described in connection with the preferred embodiments
thereof with'referencevto the accompanying drawihgs, it is
to be noted that wvarious changes and modifications are
apparent to those skilled in the art. Such changes and
modifications are to be understood as included within the
scope of the present invention as defined by the appended

claims unless they depart therefrom.
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body into a plurality of regionms is positioned‘at a'pickup
standby position (E) by rotation of the supporting body
15  about the approximately central position of the supporting
body in a switching manner; and
after each unit region 1s positioned at the
pickup standby position, positioning each component in the
positioned unit region to the pickup position in sequence
20 with a movement of the supporting body in the two chponent
array directions, and subjected to pickup operation in
sequence.
2. A method for handling arrayed components that

feeds the arrayed components arrayed in two component array

25 directions as defined in Claim 1, wherein the component is
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| 5. ‘ An apbaraéus for handling arrayed components,
comprising:

a'componént receiVing'seétidn.(7) for receiving
and holding a supporting body (6) whicﬂ supports components

15 (2) arrayed in two orthogonal directions (X, Y);

a receiving section rotating device (9) for
rotating the component receiving section about an
approximately central position of the received supporting
body, and for positioning each unit region (DI, D2) of a

20 plurality of regions set by dividing a component supporting
region (D) of the supporting body about the appfoximately
central position of the supporting body into the regions at
a pickup standby position (E) about the approximately

central position of the supporting body in a switching

25 manner; and
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defined in Claim 5, further comprising a component transfer

10 device (31) for picking up the component moved to the
pickup position with use of the coﬁponent,handling tbol ;nd
transferring the same to other places.

7. An appafétus for‘hahdling arrayed components as
defined in Claim 5 or 6, further comprising:

15 a component housing section (32) which makes it
possible to handle the component in a packing style as
being received in a component housing member for next-step
handling (42); and

a component transfer device (31) for picking up

20 the component positioned at the pickup position with use of
the component handling tool and transferring the Same to
the component housing menber in the component housing
section.

8. An apparatus fér handling arrayed components as

25 defined in any one of Claims 5 to 7, further comprising:
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component -handling tool about a center of the component - to

be picked up thereby; and
a control unit (48) for controlling the tool
15 rotating device so as to correct a direction of the
component picked up by the component handling tool through
rotation of the component handling tool by the tool
rotating device after a unit region located at the pickup
‘standby position is switched with rotation of the
20 supporting body by the receiving section rotating device.
10. An apparatus for housing arrayed components as
defined in Claim 8, comprising a control unit (48) for
controlling operation of the component housing section and
the component handling tool so that the component housing

25 section can provide a plurality of component housing
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disposal section (48).

13. An apparatus for handling arrayed components as
defined in any one of Claims 7 to 12, wherein the component
housing member is a tape member (48) .

20 14. An apparatus for handling arrayed components as
defined in any one of Claims 5 to 13, wherein the unit
region is a quarter region divided at an angle of 90
degrees.

15. An apparatus for handling arrayed components as

25 defined in any one of Claims 5 to 13, wherein the unit
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16. (Cancelled)

17. A method for handling arrayed components as
5 defined in Claim 1 that transfers the arrayed components
arrayed in the two component array direction, comprising:
picking up the component moved to the pickup
position with use of the component handling tool; and
transferring the picked-up compohent to a
10 component transfer target position (F) set to be laid over
a top of the supborting body with use of the component
handling.tool._ |
18. (Amended) A.methdd‘for héndling arrayed coﬁponents as
defined in Claim 1, wherein the component picked up with
15 use of the componeﬁt handling tool is transferred with
front side and back side of the component inverted.

19. (Cancelled)

20. (Cancelled)

20
21. An apparatus for handling arrayed components as
defined in Claim 6, further comprising a component housing
section (70) disposed at a position to be laid over a top
of the component feceiving section,

25 wherein the compohent transfer device (131) picks
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up the component and transfers the same to the component
housing section whenever the component is moved to the
pickup position.
22. An apparatus for handling arrayed components as
defined in Claim 21,

wherein the component housing section is disposed
in a plurality of rows at a position to be laid over the
top of the componént receiving section, and

the component transfer device picks up the
component and transfers the same to each component housing
section whenever the component is moved to the pickup

position.

'23.(Amended) . An apparatus for handling arrayed

components as defined in any one of Claims 21 to 22,
further comprising a front-back inverting device (171)
disposed between the transferv device and the component
housing section, for selectively performing operation of
receiving the component from the transfer device, inverting
front side and back side of the component, and housing the
component in the component housing section.

24 . (Amended) An apparatus for handling arrayed
components as defined in Claim 22, further comprising a
second component transfer device (90) for receiving the
component from the tranéfer device and separately

transferring the component to the component housing section
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provided in a plurality of rows.

25. (Amended) An apparatus for handling arrayed
cbmponents as defined in Cléin\ 22, further comprising a
front-back inverting device (171) for receiving the
component from the component transfer device, moving to the
component housing section provided in a plurality of rows,
and separately transferring the component with front side
and back side the;eof inverted to each component housing
section.

26. (Amended) An apparatus for handling arrayed
components as defined in <Claim 22, wherein a concave
section (42a) of éach component housing'section disposed ‘in
a plurality of the rows ié moved to a traﬁsfer target
position (F) on the component receiving section, and the
component Ais transferred to the concave section of the
component housing section moved to the transfer target
position by the component transfer device.

27 . (Amended) An apparatus for handling arrayed
components as defined in Claim 22, wherein based on data
identifying respéctive division of each component arrayed
on the supporting body, each component of respective
divisibn is transferred to a plurality of the component
housing sections disposed by division of each component.
28. An apparatus for handling arrayed components as

defined in Claim 6, the components being a plurality of
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semiconductor elements (2) separated from a semiconductor
wafer (1) by dicing, further comprising:

a component feeding section (SOf:for housing a
supporting body (6) that supports the component in a state
of being arrayed in the two orthogonal directions (X, Y)
and feeding the same to a feeding position;

a taping packaging section (70)'for housing the
semiconductor elements in array in an extending difeqtion
of the tape member (42) and performing taping packaging;
and |

a front-back inverting device (171) disposed
between the component transfer device and the taping
packaging éectién, fbr Selecti#ely performing opération of
receiving the semiconductor element from the cbmponent
transfer device, inverting front side and back side of the
semiconductor element, and housing the component in the
taping packaging section,

wherein the component receiving section (7)
receives and holds the supporting body extracted from .the
component feeding section,

the two-direction moving device (10) moves the
component receiving section in the two component array
directions for moving the semiconductor element in sequence

to a pickup position, and

the component transfer device (3) picks up the
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semiconductor element and transfers the same in sequence to
the taping packaging section whenever the semiconductor
element is moved to thé pickup position.

29. An apparatus for handling arrayed components as
defined in Claim 28, wherein the taping packaging section
is disposed at a position to be laid over a top of the
component receiving section.

30. An apparatus for handling arrayed components as
defined in Claim 28 or 29, wherein based on data
identifying each semiconductor element disposed in array on

the semiconductor wafer by quality rank defined by electric

~characteristics and frequency characteristics -of each

semiconductor element, each semiconductor element of
respective quality rank is transferred to a plurality of

taping packaging sections disposed by quality rank.



