1 DESCRI PTI ON METHOD AND APPARATUS FOR HANDLI NG ARRAYED COVPONENTS
Technical Field 5. The present invention relates to a nethod and apparatus
for handling. arrayed conponents that feeds arrayed conponents ‘conposed of
a plurality of conponents in array, and nore particularly, relates to a
met hod and apparatus for handling arrayed Eonponents i ncluding a 10

f eedi ng net hod and device of arrayed conponents, a transfer device with
usé of the feeding device, and a housing device. Mre specifically, the
present- invention relates to, for exanple, a nethod and device for
feeding arrayed semi conductor el ementidE IRBION number of diced 15

sem conductor elenents arrayed in vertical and horizontal direction are

pi cked up one METEQR AND tARPRRATUS KR HANPLING ARRBYED ngOUPENENT&p
sem conductor elenents .to other - places, and a housing device for housing
the picked-up- semi conductor -el enents in various housing nenbers in 20
speci fied packing styles. One exanple of the sem conductor elenents -
i ncl udes an i ntieéehniehl | Eiehdp separated by dicing from a seniconductor
wafer with a plurality of integrated circuits forned. 25 Background Art 2
A sem conBuctor wafer isThabpmstent t bnenbian relates to a method and
' apparatus for handling 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 speqifiéally, the present]inventiqn'relates to, for
example, a method and device for = feediﬁg' 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 pickéd-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. Oné 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



} nunber- of. sem conductor elenents arrayed in vertical and horizontal
direction. Each sem conductor elenent is subjected to processings such as
checki ng of defective 5 products and marking thereof, and then separated by
dicing processing for enabling individual handling. Each sem conductor

el enment is arrayed orderly and densely on a2 dicing sheet. In order to
ensure swift pickup of each of the sem conductor elenents one by one for
enabl i ng various 10 handling such as transfer to other places or housing,
in the past as shown in fig. 18, the sem conductor elenments have been
“collectively. handl ed by2 a SemdsoncusGoBodyaies isupfabrifgtede to have a
sem conductor el ements with held on the dicing sheet. Wth a novenent of
t he supportlngnb@uyfloﬁ.E?mmCQﬂdHﬁﬁﬂﬁlé&eps§t§|@#ﬂavedah§ venfgcal and
orthogonal array  directions-of each sem conductor elenent, the
sen1conductorhqﬂxﬂmnt@iarélsequennbalIyﬂﬂﬁhujSamksqnduaﬁpqxnﬁlemﬂnUhené
a push-up pin is provided to aid pickup operation by pushing t he

seni conduct or sllejectedp tfa oprokesisings ssueh 285 amdheafkiorg sefi cdaflactarve
el ements are separated fromeach other through expanding of the dicing
sheet andS pushexbdipct$ ramdt herkaongr thiedeody tansl gusin upepamtedieby dicing
sem conductor elenents are subjected to pickup operation by a conponent

handl i ng t ool dfi3ce@ditpnsdpurent éyablimgi ckimpliopetuatli onhandeiflg. Each
sem conductor elenment at the pickup position is in the
semiconductor element is arrayed orderly and densely on a
‘dicing sheet. In order to ensure swift pickup of each of -
the semiconductor elements one by one for enabling wvarious
10 handling suéh as.transfer to other places or housing, in
the past as shown in fig. 18, the semiconductor elements
have been cqllectively.hanqlgd_by a supporting body 106
supporting the semiconductor elements with -heid 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 1is provided to aid pickup operation by
pushing .the semiconductor element up from the lower side,
20 and affer semicénductor elements-are separated from each
other through expanding of the dicing sheet 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.

25 ' _ Consequently, in pickup operation, one



state separated from ot her sem conductor elenments and pushed..up higher

t han ot her surroundi ng sem conductor elenents, which enabl es the conponent
handling tool 103 to 5 sufficiently execute pickup operation such as
suction targeting the sole sem conductor el enent w thout being bothered
by surroundi ng sem conductor el enents or caésing di spl acenent of
surroundi ng sem conductor el enents, thereby achieving swift and secure

pi Ckup of the senmi conductor 10 element. The sizes of seni conductar wafers
are becomng . larger for further increase of efficiency [n_nanufacpuring
and handl i ng ctemkeondurtiar oelememint at Lidhgye Piekay hresatigpanks erirasthe

| arge as about 200mm |In the future, there is 15 expected a wafer having a
di aneter as | sstptas stparatd@dmiromowriker |senhpondectprngebements and
sem conductor elenents, since all individual diced. sem conductor el-ements
put ‘on the suppshedngubodyidlsr archdandbeewn t Buprekuginger aehdgonductbe
above-stated nethod, a travel distance necessary for 20 the supporting body
106 to bring atlememity, dulaichsenabdaduther compravers thmndkeippstoobnloB the
push-up pin provided in a specified position, i.e., the pickup position,
corresponfis t osaf fliahehely of evecete copiicktpr epérathbonh sncht wasX sodtYon
directions, i.e., the size of a region that the 25 supporting body 106
supports the seargetilgt odthel eradnd s sefmidonelutdmes s &lemardne withoa tof betingh

is twice the dianeter of _
bothered by surrounding semiconductor elements or causing
displacement of surrounding semiconductor elements, thereby
achieving swift and secure pickup of the semiconductor
10 element.

The sizes of semiconductor wafers are becoming
larger- for further increase of efficiency in manufacturing
and'haﬁdliﬁg of sémicdn&uéfof.eiéménts.' Largé'wéfér'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 ngdessary for

20 the supporting body 106 to bring all individual
semiconductor elemenfs 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,



t he sem conductor wafer both in X and Y directions as shown in Fig. 18. As
a result, an apparatus for handling. sem conductor wafers having a |arge
di aneter and picking up 5 diced sem conductor el enents as shown above has

| arger plane space by necessity. Larger-sized apparatuses cause not only
increased cost of the apparatuses thensel Mes, but al so causes higher
running cost in heating and electricity of a clean-roonlin 10 which the
apparatuses are used, which, in one exanple, equals as high as 30 mllion
yen a nmonth in the case of a clean- roomw th" area . of 600 n2, .
bringi ng abouthe secéssarynphanesspacé oficwbasbdisectwpicedtheediametiey of
apgparatus. It is an object of the present invention to 15 provide a nethod
and devi ce fothéegdinigoasuayed waffipenboth iand andeihddracdiepsaest whoor
handl i ng arrayed conmponents usi.ng the method and device for feeding

arrayed conpopgntgigcaped| e ofashamdl reguat| tae apEyeatwonpimentandling .
pi ckup operation mﬁthln a novenent range of a supporting body 20 agai nst

the size of agefpgiceRdiietoruRRFElrsnNBa®ingyad 1azgapdianis exuinel itk imiac kup
operation such as diced senm conductor elenments snmaller than that in the

prior art.  Dgsek@susemfEoh8y8BbL ONe Pondit Or Gay showahi sbevehehadodmrger
object, the present 5 invention is structured as descri bed bel ow.
According to g1bheSkpasRetly dledelleiRiesent
Larger-sized apparatuses cause not only increased
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 used, which, in one example,
equals as high as 30 million yen a month in the case of a
:clean room w1th area of 600" nl, bringing about a serious
neﬁ issue of 1ncreased occupled 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
operatlon. within a movement range of a supportlng body
20 against the size of a region for supportlng 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



I nvention, there is provided a nethod for handling-arrayed conponents that
feeds the arrayed conponents arrayed in two 5 conponent array directions,
conpri sing: noving each conponent supported on a supporting body in a
state of being arrayed in two orthogonal directions to a pickup position
in sequence with a novenent of the supportihg body in the two conponent
array directions, and nmaeking the 10 conponents subjected to pickup
opgeration by a conponent handling tool, wherein each unit region set by
di'viding a conponent.supporting regi on of the.supporting body about an
appr oxi mat el y iosrdntalonpdss tstomofutdd asippesdcrgedodglomto a plurality of
regions is positioned at a pickup standby 15 position by rotation of the

supporting body about tccaphimxi ned elyy cEitstal pspsectonodf the spppsehing
body in a swtching manner; and after each unit region.is positioned at -
the pickup stianednt o) ttleere posi proniidedeac meddrgbnest hant#ibéng28rrayed
positioned unit region to the pickup position in sequence with a novenent
of the supportedgodosiyt s nclidie faeds otpongptayadr eaymgohentsoagraged in two
subj ected to pickup operation in sequence. According to a second aspect of

the presegt 25ohpwesht ONarigr e dsrpeevbfed a coripeds{ng: handving ar eayad
6 conponents that feeds the arrayed conponents arrayed in two conponent
array directi onsmpsnéef | Reghportddai hl.a WBEpEbRting body in a state of
being arrayed in two orthogonal directions to a pickup
position in sequence with a movement of the suppdrting body
in the two component array directions, and making the
10 components subjected to pickup operation by a component
handling tool, wherein each unit region set by dividing a
¢omponent.suPpo;ting region of thg,Supporting body about an
apprbximétéiy éeﬁfrél poéifion-df the'Suppoffing body into
a plurality of regions is positioned at a pickup standby
15 position by rotation .of the supporting body about the
approximately central position of the supporting beody in a
switching manner; and .
after each unit region is positioned at the
pickup standby position, positiqning 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



t he conponent is subjected to the pickup operation by the conponent
handling tool with push-up operation by a push-up 5 pin involved, and after
each unit region is positioned at the pickup standby positi.on, ‘the
conponent in the positioned unit region is noved to the pickup position in
sequence with a relative novenent of the sufporting body, the pickup
position, and the push-up pin in the two 10 conponent array directions, and
subj ected to the pickup operation in sequence to feed the arrayed
conponents arrayed in the two conponent array directions According to a

third aspect Qfonigtmditesaiiat ifueds iths dhersed scoimhdlets arrdyedl fortwo
handllng arrayed 15 conponents that feeds the arrayed conponents arrayed

in'two conponed¥mpdrieiit Chresyi angeasidaki Red deridad nMid, cobeneil Wwherein
corponent is. subjected to the pickup operation by the . conponent handling

tool with pushug anppciéen b¥ aupyskter Y Nchavphi¥rdp %E@r%‘i@n e the
conponent is subjected to the 20 pick-up operation, furt conpr|5|ng

correspondi g &bt HAMOIhg SEo Pl TN | Slidk-do CRPPOIEEn SHPPOTSh AU
region of the supporting body about an approxi mately central p03| lon o

the suppogti nqoltipdynwiee& phﬁaaldftﬂéxofea&gl@ﬂftteeamen 43 RISHAUP IR taen
and the push-up pin, and after the pickup position and the push-up pin

are COfreSpo“%topﬁéﬁﬂp”“'étiﬁ&yon pBRY RGNS OMRIRENt SopfohiBBt  in  the
positioned unit region is moved to the pickup position in
sequence with a relative movement of the supporting body;
the pickup positioh, 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
: Jarrayed;iq'the.two:compoheg;-a;ray directions-
| .Aécérding'.to -a' thiid. aspeét- of. fhé .presénf
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 éomponent is_subjedted to the pickup operation by the
component handling tool with push-up operation by a push-up
_ pin involved, and whenfthe componént is subjected to the
20 pickQup operation, | |
further comprising corresponding each unit region
set by dividing a component supporting region of the
supporting body about an approximately centfal position of
the supporting body into a 'plurality of regions to the

25 pickup position and the push-up pin, and



unit region. corresponding. to-the pickup" position and the push-up pinin
sequence to the pickup position with a 5 relative novenent of the pickup
position and the push-up pin, and the supporting body in the two conmponent
array directions, and naking the conponents subjected to pickup operation
I n sequence to feed the arrayed conponents 7 arrayed. in the two conponent
array directions. 10 According to a fourth aspect of the present

i nVention, there is provided a nethod for handling. arrayed conponents as
defined in any one of the first to. third aspects, wherein the unit region

is.a quarter region digirgded Byheapiakglpe poli?q ofhea@neethel prAtsaidiplit tara
-fifth aspect of the present invention, there is provided an apparatus for

handl ing arr ayedecepoRaRANtD UM MS 0re@i Q) PRGSIHG eoRbvNREA tELGl athd Or
receiving and hol ding-a supporting body i ch supports conponents arrayed

20 in two orthpaenatedideCkbeRaspBnleag WOt BEC Hi kUl Fd s P S8V iaed fHe
rotating the conponent:. receiving secfion about an approximately central

posi tion of theshees VEInSURPOIdRRRRAY toanthd Ohi QR t BRI RY oBACH i HAI ta
region of a pluralify of regions set 25 by dividing a conponent supporting

9150 8 o BRAYS rfon D) cBOMe L BEcROP SR 831 LBl HRSUALSS
pin, and the supporting body in the two component array
directions, and making the components subjected to pickup
operation in sequence to feed the arrayed components
arrayed in the two component array directions.

i0 According to a fourth aspect of the present
invention, there is provided a method for'handling_arrayed

"féompoﬁents_as defined in any one of the first to ‘third
aspécfs, whefein the uﬁit. fééién ié é -quérter Iregién.
divided by an angle of 90 degrees.

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

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

20 in two orthogoﬁal directions;

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

25 by dividing a component supporting region of the supporting



position about the approximately central position of..the supporting body
in a swtching nmanner; and 5 a two-direction noving device that noves the
conmponent 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 body to the picBup position in sequence for
maki ng the 10 conponents subjected to pickup operation by a conponent
haridl-ing tool. According to a sixth aspect.. of the present invention,
there is provided an apparatus for handling arrayed conponents as defined

in.the fifth asqbgt addut hethd 5 £HFmsx Hhdige By Cosmonedal tpesst bsn deyf cether
pi €king up the conponent noved to the pickup position wth use of the

conponent handhigisb#0hg ansbdy angftey r ithe t hegiame t atot herpigkagesstandby
Aceording to a seventh. aspect of the present . 20 invention, there is

provi ded an appsy gt itn FabohdndndJappibayfedtefpAitiralaspdsitiefl i0E t BRe
fifth or sixth aspect, further conprising: a conponent housing section

whi ch nakes. i4uphosei by eod@y NeRdl estiieckOABORSMher ) an@acki ng style as 25
bei ng received i'n a conponent housing nenber for next-step .9 . handling;

and-a conponent transfer,deyiesf Uhcti &Ki Mbihd N@evice that moves the
component receiving section in ‘the two component array
directions and moves the components in a unit region
positioned at the pickup standby position on the supporting
body to the pickup position in sequence for making the
10 components subjected to pickup operation by a component
handling tool.
' .Accp;ding ~to a sixth aspect  of the present
'invenﬁioh,: ﬁhere ié prdvided..an -apparatﬁé fof"ﬁandliﬁg-
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.
_ ~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 _packihg style as

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



conponent positioned at the pickup position with use of the conponent
handling tool and transferring the same to the 5 conponent housi ng nenber
in the conponent housing section. According to an eighth aspect of the
present invention, there is provided an apparatus for handling arrayed
conponents as defined in any one of the fifeh to seventh aspects, further
conprising: 10 an identifying device for imaging the conponent at the
pitkup position and perform ng i nmage recognition; a reference position.
switching device for. switching reference of position recognition by the
identifying deydr®l@{derargdunit region at the pickup 15 standby position is
~swtched with rotation of the supporting body by the receiving section

rotating device. Accordi ngohpodeAtntdrafmnt abvibe MdISepickDMgNtiPNthe
there is provided an apparatus for handling arrayed conponents as defi.ned

in the sevent ho&ipShdit oo 2D fSedtat CONPIPEEIAG FodDOLok OhathNdsdeyecenkor
rotatlng t he conponent )andl i ng tool about a center of the conponent to be

picked up thergyonad Rafaning tH¥l 408 &eahisFdririgid hend 0QlmeotEd i EHe
25 device so as to correct a direction of the conponent” picked 10 up. by

the conpogent &9t 190 s 14 OHERLE P! B4 | Ofle OdorhpSnek L ROAS g N38EL LB .

tool by the too rotatlng deviTe after a
According to an eighth aspect of the present

invention, there is provided an apparatus for handling
arrayed components as defined in any one of the fifth to
seventh aspects, further comprising:
10 an idehtifying device for imaging the component
at the pickup position and performing image recognition;
. a 'referehcg position.. switching devicgi: for .
'switchiﬁg reféréncé. 6f 'bosifion. reéoéhifibn- by'l thé
identifying device after a unit 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 is provided an apparatus for handling
arrayed components as defined in the seventh or eighth

20 aspeét, 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



unit region |located at the pickup standby position is switched with
rotation of the supporting body by the 5 receiving section rotating device.
According. to a 10th aspect of the present invention, there is'provided an
apparatus for housing arrayed conponents as defined in the eighth aspect,
conprising a control unit for controlling opBration of the 10 conponent
housi ng section and the conponent handling tool so that the conponent.
hoﬂsing section can provide a plurality of conponent housing nenhers side
by.'side, and a. plurality of the conmponent housing nenbers are separately

used properly uepgepdihg aomponepée diandiciropnporknthpookbd rtdaijidy ¢hethe
cofrponent handling tool and identified by the identifying device for

transfer and homsporgemipeisidbing Hesbrisy nighe otaml 14¢ te tipgcdevice hafpeesant
invention, there is provided an apparatus for handling arrayed conponents . .

as defined in udit t eidioaspaecateder atn tRO tdiekurpe stfarichs Ccpopdheoh i $s’
guality rank defined by electric characteristics and frequency

characteristi cswdfch&@cwithipaaticdiccofli ntet 0Osappdiritiagpebbdyl bie the
present invention, there is provided an apparatus for handling 25 arrayed

conponents as ﬂ@ééﬂ@ﬂn?nsé@@idﬂtﬁbﬁéﬁﬁﬁg,d@ﬁg@@in 11 one of the types of
the conponents is a defective product, and the control unit controls
operation of the conmponefécording. to a 10th aspect of the present
invention, there is provided an apparatus for housing
arrayed components as defined in the eighth aspect,
comprising a control unit for controlling operation of the
10 component housing section and the component handling tool
so that the component housing section can provide a
- plurality of component hopsingjmembgrs-§ide by side, and a
.biurélity of the cbmponeﬁt housing'ﬁémbers”ére-séﬁaiately
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
a;:ayed components as defined in the tenth aspect, wherein
20 the type of Ehe compdnent is- quality rank defined by
electric characteristics and frequency characteristics of
each component.
According to a 12th aspect of the present
invention, there is provided an apparatus fbr handling

25 arrayed components as defined in the 11th aspect, wherein



*handl ing tool so that the conponent handling tool dispos.es a conponent
identified by the identifying device as a 5 defective product in a disposal
section. According to a 13th aspect of the present invention, there is
provi ded an apparatus for handling arrayed conponents as defined in any
one of the seventh to 12th aspects, whereild the conponent housi ng nenber
Is a 10 tape nenber. According to a 1l4th aspect of the present invention,
thére is provided an . apparatus for. handling' arrayed conponents as
defined in any one of the fifth to 13th aspects,- wherein the unit region

is.a quarter ¢gdion thé diypededatthn coichaftH0idegyr@esectLeor grbaute,a
15t h aspect of the present invention, there is provided an apparatus for

handling array@dtaeTRUIES] atindel idatidl ANYpePetdnt be. #Hd t BokBonbalth
aspects, wherein the unit region is a half region 20 divided at an angle

of 180 degr eenaAGEORgi 80103 ot agReCiomfonditt PEASENing | BYSNt HEBpolhar e
I s provided a nethod for handling arrayed "conponents that transfers the

arrayed conpogerdsyssddyed iidénﬁi"ﬁeQP”B‘?neEBeari@é/n@ifffﬂéy ONfoviGUPIdSi RAg:
25 ' feeding a ' supporting body that supports a 12 plurality of

;02130”6”55 i”dé‘gé&@i%"?r@&haﬁ %Fayaﬂsbﬁsé*ﬂeseé’é@oﬁithOgO“a' directions to
nponent feeding position; noving each conponent in .sequence to 'a
pi ckup According to a 13th aspect of the present
invention, there is provided an apparatus for handling
arrayed components as defined in any one of the seventh to
12th aspects, wherein the component housing member is a
10. tape member.
According to a - 14th aspect of the present
_ invention, there is provided an. apparatgs__for. handling
arra&ed-céﬁponenté asndefined iﬁ anf Bne of thé fifth-to
13th aspects, wherein the unit region is a quarter region
15 divided at an angle of 90 degrees.

According to a 15th aspecf of the present
invention, there 1is 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'de§ree.
. 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



position with a novenent of the supporting body at the 5 conponent feeding
position in the two conponent array directions; picking up the conponent
noved to the pickup position with use of the conponent handling tool; and
transferring. the picked-up conponent to a 10 conponent transfer target
position set to be laid over a top of thel8upporting body with use of the
conponent handling tool. According to a 17th aspect of the present

i ARvention, there is provided a nethod for handling arrayed 15 canponents
as defined in the first aspect that transfers the arrayed conponents
arrayed in the M0 GOFPONestmebridyts difieat s@ateC @ Ueing apfakedginpthae
cenponent noved to the pickup position with use of the conmponent handling

tool; and 20 ¢yansf@isderhl Nei fuekashsit 6 CAPERBIS 0L afe€@iMNPositionst er
‘target position set to be laid over a top of the supporti.ng body with use

of the conponent handljfg; 4@0kachCCesmboSch® a@h 18bhuespect tof o hpipkepent
25 invention, there is provided a nethod for handling arrayed 13 '

conponent s aﬁﬁ%ﬁéfgﬂ Wtheaf doverintl 7R asReCkEpp¥raiitign bbae qggpgﬁgnt
t'h use o

pi cked up wi ~the conponent handling tool is transferred with
front sigde and,fackest der@aing Position in the two component array

directions;
picking up the component moved to the pickup
position with use of the component handling tool; and1
transferring the ©picked-up 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.- ' . |
| ' Abco£din§ to lé- 17th"aspéc£ .of fhe- preéent.
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 th component array
direction, comprising:.
picking up the component moved to the pickup
position with use of the component handling tool; and
20 | traﬁsferring- the picked—up component | to a
component transfer target position set to be laid over a
top of the suppdrting body with use of the component
handling tool.
According to an 18th aspect of the present

25 invention, there is provided a method for handling arrayed



conponent inverted. 5 According to a 19th aspect of the present invention,
there is provided an apparatus for handling arrayed conponents,

conpri sing: a conponent receiving section for receiving and holding a
supporting body that supports a plurality of 10 conponents in a state of
being arrayed in two orthogonal directiong;3 a two-direction noving device
that noves the conponent receiving section in the two conponent array
ditections for noving the conponents to the pickup position 15 in
sequence; a conponent housing section disposed at a position to be laid

over a top of cbhBofiefipengst degsaked A8 thecikiesr amd lat(hO%}é%%%lﬁs ,t WRSeam
device for picking up the 20 conponent and transferring the same to the

conponent  hougngos ?:@an'e%"ﬂ: whenaeug hei ©onpoaest theMevdgoh@nith®anRilGkiy
position. According to a 20th aspect of the present invention, there is

provided an apggnatiys ¢S4ndRELréagwidh Froteds LOIPEABN R AS gledé ng# ignd he
19t h" aspect, 14 wherein the conponent housing section is disposed in a

plurality of nggoggn% Reskli@a to be laid over the top of the conponent
receiving section,

5 According to a 18th aspect of the present
invention, there is provided an apparatus for handling
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
direqtions;

‘a two—dlrectlon mov1ng dev1ce that moves .the
'componeﬁt rece1v1ng éectlon '1n the two componént 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 cémponent.;ransfer device for picking up the

20 component and transferring the same to the component
housing section whenever the component is 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,



t he conponent transfer device picks up the 5 conponent and transfers the
sane to each conponent housing section whenever the conponent is noved to
the pickup position. According to a 21st aspect of the present invention,
there is provided an apparatus for handling 10 arrayed conmponents as
defined in the sixth aspect, further conprildi ng a conponent housing section
di sposed at a position to be laid over a top of-the conponent receiving*
settion, wherein the conponent transfer device picks up 15 the conponent
and transfers the sane to the conponent housing section whenever the

cogponent is noved to tWRerBifkuRepesinbbNEntARCAEANGYsketdod?nE ARRMs <
the present invention, there is provided an apparatus for handling 20

arrayed conpoagnks psniefitiedotnrbhe 2ksta appectiomheneige thgigoaRarerihe
housi ng section is dispose in a plurality of rows at a.-position to be

| ai d over. thegohogsrotnkheompBRERENkeb@EiNyNBes@ebhoNanand t he conponent
transfer device picks up the 25 conponent "and transfers the same to each

conponent housing 15 segki ORHRRARYY herkraonedéyise Myedxs0 e Rinkup
position. According .to a 23rd aspect. of the present
5 component and transfers the same to each component housing
section whenever the component is moved to the pickup
position.
According to a 21st aspect of the present
invention, there is provided. an apparatus 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
'sectidﬁ; | o |
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 1is 'provided an apparatus_-for handling
20 arfayed components as defined in-the 21st aspect,
wherein the component housing section is disposéd
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



I nvention, there is provided an apparatus for handling 5 arrayed
conponents as defined in any one of the 19th to 22nd aspects, further
conprising a front-back inverting device disposed between the transfer
device and the conponent housing section, for selectively performng
operation of receiving the conponent fromtilge transfer 10 device, inverting
front side and back side of the conponent, and housing the conponent in

t hé conponent housing section. According to a. 24th*. aspect of the
present. invention, there is provided an apparatus for handling arrayed

conponent s assdeti BRI Wileh&PeOUMOT HAMRIRCCEs REVEY! LAST {IRIPHiTIRD a
second conponent transfer device for receiving the conponent fromthe

transfer deviﬁgsgegongeparately transferring the conponent to the conponent
housi ng section provided in a plurality of rows. According to a 25th.aspect

of the present 20 inveg L:SE}gi%ﬁer‘i‘:'oi S Pr oyd,ded 'é‘éb@@@_arékusthgr-e?mg ldritd

arrayed conponents as ‘define the 20th or 22nd ‘aspect, furth

compr i sing & Lh9Bheback | PHEFL! Ntk IBARAJAY aheombARgrAbe £OMPIREH 1™

the conponent “transfer‘device, nov to the conponent housing Section

D ouonca? y CREPPR Molnie s WHbamer oLkl R 5o 0k [0S Lo
housing secti QEndACSQfSQ&E‘Q, I tﬂir'&lezrm I&o?niﬁ%%&n%f Lhef]%r?é_eﬁﬁck inverting
device disposed between the transfer device and the
compoﬁent housing section, for selectively performing
operation of receiving the component from the transfer
i0 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
invéﬁtion,. fhére is .provided aﬁ- éppéfatus for 'héndiing .
arrayed components as defined in the 20th or 22nd aspect,
15 further comprisin§ 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 1is pfovided 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



I nvention, there is provided an apparatus for handling 5 arrayed
conponents as defined in the 20th or 22nd aspect, wherein a concave section
of each conponent housing section disposed in a plurality of the rows is
noved to a transfer target position on the conponent receiving section,
and the conponent is transferred to the congave section of the 10
conponent housing section noved to the transfer target position by the
cofrponent transfer device. According to a .27th aspect'. of the present

i nvention, there is provided an apparatus for handling arrayed conponents

as.defined i ncbhgoR@hlk @htR2FFoATPRGde EnaviRia 1k ikes ahdeghatihvdladd fad ng

redpective division of each conponent arrayed on the supporting body, each

conponent of %ggﬂeehh¥%ngbfi§bqg-' tgesfgyyred to a plurality of the
component housing sections disposed by division of each conponent. 20

According to a 28th asp%g%oq%ihge-gﬁﬁsqgt_zbﬁﬂenhgﬁgctth%$ejﬁhéﬂ%%@é@%h@ﬂ_

apparatus for handling “arrayed conmponents as defined in the sixth aspect,

the conponents itgg,ngypgueegity?ghﬁﬁ&@@dw ospsk%a%ﬁ%; £EPHM O g om

a sem conduct or wa I CI ng, 25 conprising: a conponent

el 10, 5L Wil Uil ey R Hophobend e 000" LS DS ommaggt
wherein a concave section of each component housing section
disposed in a plurality of the rows is moved to a transfer
target position on the component receiving section, and the
component 1is transferred to the concave section of the

10 component housing section moved to the transfer target
position by the component transfer device.

f__chordihg to a ;27th_-aspéctf-of the present
invenfién;.-tﬂere 'is érovidea an apparéfus' fér' handiiné..
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 secfions disposed by
division of each component. _

20 According to a 28th aspect of lthe present
invention, there is proﬁided 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:



the sane to a feeding position; 5 a taping packagi ng section for housing
the sem conductor elenents in array in an extending direction of the tape
menber and perform ng taping packagi ng; and a front-back inverting device
di sposed between the conponent transfer device and the taping packagi ng

10 section, for selectively perform ng opefaqtion of receiving the

sem conduct or elenent fromthe conponent transfer device, inverting :

front side' .. and back side of the seniconductor elenent, and housing the
conponent in the taping packaging section, 15 wherein the conponent

recei ving section receigescogﬁgnt@ﬁkds £elaf s p_c’ééé@ﬂofi’Od¥8gX.t rrﬁﬁﬁqlegtsr?ﬁ‘e

thé component feeding secti e two-direction novi ng Vi ce nov

; L sacti - t 20 .dir '
e ML e e b

novi ng the.sem guence to.a up posi

Cheroame i n G ABAEY PLAERHP cid® QSR t e & S0 oRA chbaRRG ST ©
sem conductor,, 25 el e

O O e T e U g bk post 1o 18 Accoridi o to
handlingg “arrayed .componepls; s dglingdihg 'R AT 2SR ndSISL" the
semiconductor elements in array in an extending direction
of the tape ﬁember and performing taping packaging; and
a front-back inverting device disposed between
the component transfer device and the taping packaging

10 section, for selectively performing operation of receiving
the semiconductor element from the component transfer

fdevicg,ffinverting ;front- side’ - and back side of -the B
seﬁiéonduétor .eleménf, and. housing. the componen£ .in. the
taping packaging section,

15 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 componentv array

20 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

25 element is moved to the pickup position.



t he tapi ng packagi ng section is disposed at a position to 5 be laid over a
top of the conponent receiving section. According to a 30th aspect of the
present invention, there is provided an apparatus for handling arrayed
conponents as defined in the 28th or 29th aspect, wherein based on data

I dentifyi ng each sem conductor 10 el enent &@sposed in array on the

sem conduct or wafer by quality rank defined by electric characteristics
and frequency characteristics of each semn conductor el enent,- each

sem conductor el ement of respective quality rank is transferred to a
plurality of taping packegergingctFensa 1Z{BpRWMPHy (Rbl i ther apkessptef
Description of Draw ngs These and other aspects and features of the
present inveninvenbioh, pehere discaprpvddecheaRol 3RRATRAUD0 fgaschapdldng
taken -in conjunction with the preferred enbodi ments thereof w th reference
to the acconpanyayegd -¢oamongstsi msvdehingdgin] the 2 §imnasbeat shohiengian
apparatus for feeding, transferring, and housing arrayed conmponents 25 .
according to bhéi tepiegbadickaging séetporséat dispesedorgt 19 pfsgtioni $oa
front view showing a part of the apparatus of Fig. 1; Fig. 3 is a

per spect Bve vbewlabhdwomgraacbaopon€nther eomponeptseeciedning skeetdappar at us of
Fig. 1;

According to a 30th aspect of the present
invention, there is provided an apparatus for handling
arrayed components as defined in the 28th or 29th aspect,
wherein based on data identifying each semiconductor

10 element dispoéed 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

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;



5 Fig. 4 is a perspective view showing a two- direction noving device in
t he conponent receiving section in the apparatus of Fig. 1; Fig. 5is a
perspective view showi ng an overall structure of the apparatus of Fig. 1
as a housing device; 10 Figs. 6A, 6B, 6C, and 6D are explanatory views
showi ng change in position and direction ofl% supported sem conductor.
el enent and a positional reference point thereof due to rotation of a
supporting body by the apparatus of Fig. 1; 15 Fig. 7 is a plan view
showi ng a tape nenber for wuse in a conponent housing section in the
apparatus of Fig. 1, Frgg.8 42 sia fd ofitonitewisdwwwshgwangard @bré&n of the
"apparatus for feeding, transferring; and housing arrayed 20 conponents
according to gppaegtdsesogigent ;of the present invention; Fig. 9Ais a
perspective view showi ng an external appearance of the front side of a

transfer -device accordi pgg.t g dd hi rgbesphact Ieat vobwt BRoWLRFER! coRRRAEHN;
25 Fig. 9B i's a perspective view show ng an external 20 appearance of the

back side of tBeett2A§l BEcHEYhCENOLNE ppaPhitubi @£ ¥ gl.S1,;a perspective
view showi ng the intérnal structure of Fhe transfer 3éV|ce of Fig. 9A
5 Fig. 4 is a perspective view showing a two-
direction 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. 1 as a housing device;
10 | Figs. 6A, 6B, 6C, and 6D are explanatory views
showing change in positiqn and direction of a supported
Semicondugtor_'element and a positional reference- point
théreéf due to ”rotafidn of“'a -éﬁppdrtiné .bédf 'Ey the
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 hou;ing arrayed
20 componeﬁts 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



5 Fig. 11 is a perspective view showng the structure of a taping unit for
use in the transfer device of Fig. 9A;, Fig. 12 is a schematic view show ng
a front-back inverting device in another enbodinment; 10 Fig. 13 is a
schematic view showing transfer operation tgo a plurality of tapes in
anot her enbodinent; Fig. 14- is a perspectffe. , view showi ng the
structure of separate transfer to a plurality of tapes wwth use of a
front-back inverting device; 15 Fig. 15 is a schematic view show ng the
structure enabling a plurality of tapes to be noved; Fig. 16 js an ,
expl anat ory vianpeeaner) of ubhe baeli shdseoft dhise tranafier «dpviceli of dBYdi n
X direction at an angle of 180 degrees as one nodified exanple of the
first 20 enbd¥rhent of the present 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 degrBe®. asl@notfer anp@iefiseediaitn| e7iw t hehowingt the
enbodi ment of the present invention; 25 Fig. 18 is an explanatory view -
showi ng a regi bmt&dnal asigeucturdeof atlee ot ransfey devicavefit Fbgal 9X;
direction and Y direction; Fig. 19.is a. block . diagramshow ng a
rel ation 5between a contFby.unil amnd okherpatsperdsivien thiewppshavisg the
structure of a taping unit for use in the transfer device
of Fig. 9A;

Fig. 12 is a schematic view showing a front-back
inverting device in another embodiment;

10 Fig. 13 is a schematic view showing transfer
operation to a plurality of tapes in another embodiment;

Fig. 14  is a perspective . view showing  the
structure of separate transfer to a plurality of tapes with
use of a front-back inverting device;

15 Fig. 15 is a schematic view showing the structure
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 present 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



5 for handling arrayed conponents in the first and second enbodi nents of

t he present

invention; Fig. 20 is. a block diagramshowing a relation

between a control unit and other devices in the apparatus for handling
arrayed conponents in the third enbodi mrent of 10 the present invention;
Fig. 21 is an enlarged perspective view sh@s ng a front-back inverting

device 'in'.

enbodi nent ;

the apparatus for handling arrayed conponent in the third
Fig. 22 is an enlarged plan view showi ng the 15 front-back

inverting device of Fig. 21; and Fig. 23 is an enlarged side view show ng
~the front-bagknigevent ithe dasecefomobigg 2k cBaventWodalf & dGaldadivg @Hd

t he present

i nvention 20 Before the description of the present invention

proceeds, it ksdlieckeivated that like parts are designated by like
reference. nuneral s throughout the acconpanying draw ngs. (First : :

Enbodi nent )

25 The fol | guighy 0@Sel P41 1 odkSCasagPant BHRAKANE 321ation

apparatus for handling arrayed conponents according to the -first

enbodi ment  of HgRMESEbopFiRod RIE. aBRd JBY EPPLEds Cohl Yhe? agtiifits
met hod. and device of arrayed conponents, a transfer device of arrayed

conponentss Wi te,5 NG Pinghe i dcsifybkEnt aNd A PRESING HeVii8 Yecond

arrayed

10

15

20

25

embodiments of the present invention;

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

Fig. 21 is an enlarged perspective view showing a

- front-back inverting device in' the apparatus for handling

arrayed coﬁponénf.in the.thifd embodiment;

Fig. 22 is an enlarged plan view showing the
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 theipresent ipvention

| Before the description of the present invention
proceeds, it is to be noted that like parts are designated
by 1like reference numerals throughout the accompanying
drawings.

(First Embodiment)

The following description discusses a method and



conponents, with reference to Figs. 1to 8 Fig. 16, Fig. 17, and Fig. 19
for understanding of the present invention. It is noted that each
operation of the apparatus for handling arrayed conponents in the first
enbodi nent is 10 controlled by a control unit 48 as shown in Fig. 19. The
first enbodi ment exenplifies the case where2Za semi conductor' wafer' 1. as
mai nly shown in Figs 1 . and' 3 i.s. diced on a dicing sheet 4 into

i ndi vi dual pieces, and a semi conductor elenent 2 in a state of being
arrayed in two 15 orthogonal directions is treated as one exanple of an
arr.ayed conporgparatduschfors mmwkethgparneyéy oompbyeatscanpomeingharad fing
tool that holds or rel eases conponents such as a suction nozzle 3 and is
transferred t @igidter enoiligfentHowdverchd heyessrnt dniuelliment, s aed Inmeté ed
t0-20 this enbodi nent, and a conponent handling t-ool with other holding

net hods such apedtidtksalilsy,al 0 appdieapl encttipandiaigl aedite: t YWES Dfrayed
conponent’s to be handl ed. The dicing sheet 4 has non-oriented elasticity,

and is suppor thddhet £Xt gndednsiflre dyvicé i bE- dfefed 2eompbhehtisngviEH al
fitting 5. The dicing sheet 4 exenplifies 23 a supporting body 6 that

enabl es ¢ abl ey drargit i fige apdea{RdEEEiEE, 2288THC ABULENY RhAMRNE @Srayed
di ced arrayed conponent obtained after dicing of the sem conductor wafer

1. Wen handl id&mﬁ&{%ntﬁiﬂihﬁéféPéﬁc%r‘%osﬁg%Qndlucﬁ@r85 gligrents,2 ££¥.

substrate), the Supporting body 6 suitable
17, and Fig. 19 for understanding of the present invention.

It is noted that' each 'operation of the apparatus for
handling arrayed components in the first embodiment is
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 3 is. .
'diééd on a dicing sheet 4:int6'indiviaﬁél piecés, énd é
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 thié 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 nonforiented elasticity,
and is supported in an extended state by a ring-shaped

25 supporting metal fitting 5. The dicing sheet 4 exemplifies



for the type of the conponent nmay be enployed. In a nethod for feeding
arrayed conponents according to the first enbodi nent, basically, each

sem conductor el enment 2 supported on the supporting body 6 10 in a state of
being arrayed in the two orthogonal directions is noved in sequence to a
specified pickup position Cwth a novenerg3 of the ;supporting body 6 at a
specified position on a base 15, ex., a conponent feeding position, in X
and Y directions along the two conponent 15 array directions, and.is

subj ected to pickup operation by the suction nozzle 3 with push-up

operation frog | guBpostdg bl¥odyPush-tigapi NerfabiM¥y e siRaslid | ¢ridLimpc i t
region DI, D2, ... set by dividing a conponent supporting region D of the

supporting bogreBiakowf aaCesdndoRsdtidONe0bmbhie 20 sYPROr 8iB8dbedBrdiedr
for exanpl e, about the pickup position C, into a plurality of regions is

swi tched t o bgonpRiehitoRRft Alncd POk SLAWPYoPOshEI QBn3kewWaREF ated
area in Fig. 1, i.e., a pickup standby position E, by rotation of the

supporting body 6 @boNt hkRA1RhEK PRSI Ahdr R&nather RARkdHHdctor
region D1, D2, ... 1s positionéd at 24 the pickup standby position E, each

sem conduct or Al 2 (HOS) té\%ﬁ?@ré@e},hetﬂéi Euf:ﬁgic‘éﬁln&lboﬁgyé 6 syitible

within the range. of ‘a region own. as a slanted area”in Fig.

TP o e SRR B TR SRR ) et Ton rozzi e 3
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 supporting body 6 at .a°
-épécified positidﬁ.on.a basé-15; éx., é coﬁpoﬁenf.féediﬁg.
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 DI,

D2, .. set by dividing a component supporting region D of

the supporting bod§ 6 abou; a central position of the

20 supporting body 6, or, for  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



in the X and Y direction. Thus, a range of the supporting body 6 nmoving in
2 is arrayed
and feeding the sem conductor elenment 2 to 10 pickup operation by the
suction nozzle 3 is the range shown wth a maxi mum noving position 62 in
Y direction,.
di rection, each
frema reference position 61 of the 15 supporting body 6 in Fig. 1. This is
a size range seen in the two conponent array directions in one unit region

the X and Y direction al ong which the sem conductor el enent

the X direction, a naxi mum noving positioR24'63 in . the.
and a maxi mum novi ng position 64 in the X and Y conposite

set, by dividi aget pecrappsnentbguppsitiog Eg¢geashDsehitbadustipmokliemgnitody
6 about the pickup position Cinto a plurality of regions, wich is

than pbgtibnelde 20 ense wiitisiegibhe Dhol B2gonponent witipint ivhe
region. D as a noving.range (see Fig. 18). .For exanple, when the unijt .
regi ons D to P4ngee oflUAr kekibagishisrdi 6 dad sitartredingteaofind OFtegr eeFaas
case of the handling apparatus -according to the first 25 enbodi nent
of the present gikBy@nki,0ni&s fel@oWn i Bdduence tHe piTkufX oferaifvinNdoy ARG
in the two X and Y conponent array directions along the directions of one

unit regi gn Dlsheithign 3HAAN3 twieh UAI okeaient [BF afmk D§u§ﬁo?@§.ﬁg5b66§/ 6
i s reduced by half conmpared to the conventional case. As 5 shown

16 andpl theMkeRndnivt die@dic@nsnare hal f

smal | er.

in the

t her eof

in Figs.

10

15

20

25

Thus, a range of the supporting body 6 moving in
the X and Y direction along which the semicondﬁctor element
2 is arrayed and feeding the semiconductor element 2 to
pickup operation by the suction nozzle 3 is the range shown
with a mﬁximum moving position 62 in the X direction, a

maximum moving position "63 in .the .Y direction, and-a

‘maximum moving position 64 in the X and Y composite

direction, each from a reference position 61 of the
supporting body 6 in Fig. 1. This 1s a size range seen in
the two component array 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 smallgr'than'that'in the -
case of using the wholé 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

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



regions divided at an angle of 180 degrees, the maxi mum noving range in
one conponent array direction X or Y along the direction of two divided
unit regions being disposed side by side is reduced by half. Mre
particularly, Fig. 10 16 shows the case where unit regions are set as half
regions divided at an angle of 180 degrees 2% the X direction, where the
-maxi mum noving range in one conponent..'. array direction X along the X
difection in 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

hal-f regions Giaudidfth ahotn@NFa@gel HBOtHegrERS XN drte ¥ céinb@ﬁbmn,aw\@re
t he maxi num noving range in one conponent array direction Y along the °
direction in vy ,ritiths HidmipdHiidi FRA Qs A SHSPashd SdodDEiBeing
reduced 20 by half. It 1s noted that although unit regions nay take other

di vi'si on numbet s iiheQs Va anTRYiraG itk 04 | 90 0h3t BE LOHBPYiddY DReYesr
and an array direction of th sem conductor elenent 2 are not matched In

e .
ot her di vi si on i 0 i Sit kO o r AV N ach
b cem conduorsy Lraseed YD, SRIEOBREERLR BPRLh ORoRTERIENAD! SHRE.NG £E

mat ch t heg novi irqctign _of t : Ok yi N dy,,6: sno I t
X and Y g?re\é;%@ sﬁ'glmkg?ﬁg'ﬁgé. %T@bgyl'wg?%&?hénglrt?a?fe i roécs}tN: %%eopﬁ?%ﬁg

et o ERSEOL abphASe SRS Sl VoD HLiPehon i Abado
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,'whépg the-maximum moying_range in" one component .
arféy aifectién X' alondl fhé .X direétion- ih wﬁich? 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 althbugh unit regions may také
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



conplicated structure. On the contrary, a plurality of unit regions DI,

D2, ... dividedly set on the supporting body 6 are switched to be
positioned at the pickup standby position E, where 10 each sem conduct or
elenment 2 is fed to pickup operation by the suction nozzle 3 with a
novenent of the supporting body 6, by rotaggon of. the. supporting body .6
at a specified position about an approximately central position of the
supporting body 6 in the conponent supporting region D, 15 that is about
the pickup position Cin the first enbodinent, so that each sem conductor
elenent 2 is 84t NEoPintE ORET ddvithg Cansedresh! of | £hkS ARlporting
necessary to nove the supporting body 6 beyond the noving range shown vitth
the positiongdyl t@ %gtf Shifesdivid @ld N6 KeTHPNUQl PEcRDoRECTRRS Zd N
eaeh unit region™Dl, .D2, ... to pickup operation with the novenent.
Therefore, spaqe c Y nC UL A €q¥i L Bt 1 8h Vb PheOlsdie-GRTRATSOT
supporting regiq"?n' ?)F'o?ﬁltlﬁe' supporting %%dy 6 abJ(')ut thg%gllecksup position C,
proving the 2% ehidfl | veness shose GRIASLAD! GAdliC! B ent1BASCSSAr ViRl
space can be achieved with sma i viston such as di'vision at an angle of

90 degrees. '%@g?ddéﬂic}{b té)%% i8k“ptk%&§’%§gg!&r%sgs@éﬂgpgg%gﬁﬂ%@ £8" nave

exanpl e, 1n division at” angle 0o egrees, a

LEI?LLon betwqgﬂmgfg%éié&ﬂg¥ygggufg:ray direction and the noving direction

On the contrary, a plurality of unit regions D1,
D2, .. dividedly set on the supporting body & are switched
to be positioned at the pickup standby position E, where
10 each semiconductor element 2 is fed to pickup operation by
the suction nozzle 3 with a movement of the supporting body
6, by rotation of.the ‘supporting body "6 at .a specified:
lposifion -about ..an' a;p?roximately éenfral. position of i:hé
supporting body 6 in the component supporting region D,
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 'Dl, 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



supporting body may be kept unchanged. Consequently, positioning for
feedi ng each sem conductor elenment 2 to the pickup operation of the

sem conductor elenment 2 can be easily inplenmented by position swtching
"through rotation 10 without taking extra tine. The feeding device of
arrayed conponents in the first'.enbodi me2? that inplenents the above

met hod i s* provided with a conponent receiving section 7 on the base 15
as shown in Figs. 1 to 3 and 5, which receives, holds 15 and expands the
supporting body 6 for supporting diced sem conductor elenments 2 arrayed in
t he orthogonalpatershry bdli ieticvasd. wibk smapindivisdoa sueh sectdionigidms a
pash- up pin 8 for pushing up one sem conductor elenent 2 at the pickup.

position C frgmn lagneangilde 60 hed p degdads oper dhi oadd20iédagor thaglyickhe

f eedi ng- devi.ce of arrayed conponents is conposed of: -a receiving section.
rotating devigdsi s Shavlind Nuridithnged OF FSidxanp 1), |ih ad By 4 Odv ngt n@amner
each unit region DI to D4 set by dividing the conponent supporting region

D of . the suppgjtd g bosly fedasdd it | 90 tdey £ onente Pt 16€ bt viders eEhé ON
7 about the pickup position Cinto a 28 plurality of regions at the pickup

st andby posi té@ipdnerdt OéJPPa%haiEE%EEBnp%H I &e Gnbyingt atirtgtibe PeRent
recei ving section 7 about the pickup position-C, and a two-. direction

movi ng devi Cesddh st SlpWhddy Finsy BedNfeptf Oineh8RYEAY t hecSRIRQRERE LY,
receiving section 7 in the two
positioning for feeding each 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’
pro%ided'with a éomponénf reééi;ing seéfioﬁ 7 6ﬁ tﬁe'bése
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
direcfions. The component receiving section 7 has a push-
up pin 8 for pushing up one semiconductor element 2 at the
pickup_poéition C from lower side to help pickup operation.-

20 Accordingly, the feeding device of‘arrayed components is
composed of: a receiving section rotating device 9 as shown
in Fig. 2 for positioning in a switching manner each unit
region D1 to D4 set by dividing the component suppérting
region D of the supporting body 6 received in the component

25 receiving section 7 about the pickup position C into a



conponent array directions X and Y, and positioning the sem conductor
elenments 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 sem conductor elenents 2 to pickup operation by the suction
nozzl e 3. The conponent receiving section 7228'.is conposed .*af a placing
base 12 as shown in Figs. 2 and 3 for placing the supporting body 6 as
shown i'n Figs. 1 to 3, and a two-split 15 pressing board 11 provided to
press a supporting netal fitting 5 of the supporting body 6 placed on the

pl acing base phdaiamy t sruppegishse.atfheHaropspkub psessipg Besstbidd i
conbi ned so as to be ascended or descended against the placing base 12,

and ascendi ng AyhrdeserBdi pi10RST osaftiod0 of Yherbwatspli t e ecdnpsbriast d
11:is achleved-by an actuator 13 such as solen0|d._ln t he conponent _
receiving seGdiving sddi8 o &t addiat tte il dds iti@ssidg hrara twd-is -

ascended, the supporting body.6 is received fromthe lateral side and’

placed on the &J@é&ﬁgnpa:ﬁ@vﬂ#% 4BviBei 49 2bs POR&IRN iRl Hily SuPPanti ng FBY al
fitting 5 of the supporting 2 body 6, that is a portion of the dicing

et g e Hyhien Al SRR Wity Mhchiqss sHeR | DY, b
the dicing sheghdhdeh©Xhiagleditdti®odAt 8 alnd Sy$i dfid 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'compqngnt receiving section 7jis_cqmpqsed-bf

a piacingubase‘12 as shéwn in Figs..2 énd 3'fo£.p1£ciﬁg thé

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



The pressing board 11 is 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 netal fitting 5 around the 10
di ci ng sheet 4 supported by the placing base 12 by a specified anount as
shown in Fig. 2. As aresult, the dicing &A%et 4 is--expanded.equally. in
each direction 'from the center thereof on the placing base 12, which .
extends array pitch of each sem conductor elenent 2 placed thereon, 15 and
t hus pulls each sem conductor elenent 2 apart. In this state, each

semi conduct or bedgnedit £hat dusbjacpedtionpicdkughe ogérangorshmett hé sxpidsead
nozzle 3 as stated above. Upon conpletion of pickup operation of the

sem conduct or febareitie Ruppdheipgemeitnd Misrtdnll 55 dscengsmubitoedt by the
~expansion of 20 the dicing sheet 4 and release the supporting body 6. This
makes the suppaacing bedy G2wiftom hewsensddeduchdsogl ehenisuppdrtickedady
ready to be extracted, and replacenent with a new supporting body 6

enabl es sequemt isalppRirality ¢the ddedngakshcriniden sobxtericteddtet @Wheelletital 2.
25 The push-up pin 8 is supported by a frame 16 30 provided on the base 15

as showns n Fisgge?2, and is structured to be noved upward and downward at
the pickup position C by an actuator 17 such as sol enoid. The push-up- pin

8 is nmoved upward after 1oRe ghtebBengemeRrduatior is edesesh8ed OAftdE the
supporting body 6, or in other words, on

supporting body 6 is received on the placing base 12 and

the dicing sheet 4 is suppofted, 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 éhown in Fig. 2. As a result, the
-_.dicing_shget.4 iS'expan@ed.equal;y_in_each direction from
.the-denter tﬂereof on the blécing bésé 12; théﬁ éxtends-

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 sheét 4 and release the suppqrting 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



the dicing sheet 4, is positioned at the pickup position C, so that the
push-up pin 8 can lift the sem conductor elenent 2 positioned at the
pi ckup 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 23ty expansion of the dicing
sheet 4-and the pushing-up. thereof at the pickup position C enable each
sen1conductor el ement 2 positioned at the pickup position Cto be easily
and 15 securely sucked and pi cked up one by one by the suction nozzle 3

Wi t hout bei ngriatitRied oy tHer obagengl 5 seqs cashduel oinel iGNt S22 osindauiss ng
dLspIacenent of surroundi ng sem conductor elenents 2. The two-direction

novi ng devi cesthQictaprmosed 8k Movdl aapwirdakhas ddvinuliraposed the thicibase
15 so as not to. interfere with the frame 16 of the push-up pin 8 as shown

in Figs. 2 apghdhtildie d¢ %ddrf Qi It SOVI NG Y i 38 é&lér&i@.owmﬁég»ﬁhanpx
|

table 22. to be noved on e base 15 in the X direction by an X-direction -

driving nmotorsZl, gandsa Nod8dt albRard tortr Meved af ke X dal @ridudtot he
Y direction 31 by a Y-direction driving notor 23. The conponent receivVving

sectiong is g }@Mﬁﬁdz ofnt PRe YshpBbet2figSBoay 69 Re MBYeAhdM Mw &@nd

Y two. directions e recelving section rota |ng device 9 is new

provided in the ferdiNg Sevdees of i d NSo&I £ a3esh COMPENe ™ Sekup pos1tlon C,

so that the push-up pin 8 can 1lift the semiconductor
element 2 positioned at the pickup position C by a
specified amount for pickup operatioh and can position the

10 same higher than other semiconductor elements 2.
The separation of each semiconductor element 2 by
'expan51on of . the d1c1ng sheet 4 -and the pushlng—up thereof
at the plckup position C enable each semlconductor element
2 positioned at the pickup position C to be easily and
15 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
20 and Y tables, is disleosed on the base 15 so as not to
interfere with the frame 16 of the push-up pin 8 as shown
in Figsf 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

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



As shown in Fig. 2, the receiving section rotating device 9 supports the
conponent receiving section 7 on the two- direction noving device 10 via a
bearing 27 with a frame 26 provided so as not to interfere with the frane
16, the 10 push-up pin 8, and other supporting nechanisns even with a
novenent of the two-direction noving device310 in the X and Y .directions
for enabling the conponent.receiving section 7 to rotate around the pickup.
pasition C, and also rotatively drives the supported conponent receiving
section 7 as 15 necessary with a notor 28 and a gear mechani sm 29 di sposed
on.the two-di n@etd ofn-dinvedigistevdicieritly sotasr ME. t The daMpaien v fdcéieing
frame 16, the push-up pin 8, and other supporting nechanists even with a

novenent of thgedtion d1 rest seppePréddoetheeyl@ablieX2dan@oY ad MRCcib®NGovaBre
20:specifically, a drive gear 29a is fixed to a rotation axis of. the not or

28. A turntabli 3h&de haa@Mporentaieset g, section 7 to which the -
pl aci ng base 12 is fixed is supported by the frane 26 in a rotatable

nmanner through the beartid 2dcediihéSseepybedovhtiing AR ceOD iiks anewl%
peri pheral 25 portion of the |ower inside thereof, so that the gear 29b 32

IS gearedsw t fpkdip; did Ven0efle 2UedieRNSEAWENL | ¥f tOkAEd MRy | YomiSoRént e

notor 28 rotates the drive gear 29a of the notor 28, which in turn rotates
the gear .2.9bgeaSeh Wdhpighex drive 008L:¢00g fscRideSbtatihs a&eﬂ%ébbe

38 of the 5 conponent receiving section 7 rotates against the frane 2
supports the component receiving section 7 on the two-
direction moving device 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 mechanisms even with a
movement of the two-direction moving device 10 in the X and

. Y directions for enabling the_Component:rédéiving'séction 7

-to rotate-arouhd the bickub pdsifioﬂ C,'énd éléo.rotafivély
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 mechanisms even with a movemeht of the two-
 direction moving'device 10 in X and Y directions. More

20 specificaliy, a drive gear 29a is fixed to a rotation axié
of the motor 28. A turntable 38 6f the component receiving
section 7 to wﬁich the placing base 12 is fixed 1is
supported by the frame 26 in a rotatable manner through the

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

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



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 rotating device 9 can position in g swi t chi ng manner each unit
region DI to D4, which are in the conpone £ 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.conductor
el ement 2 to pickup operation, By noving the conponent receiving section 7

in the X and ¥ B3%R4 | 6hthr £ dEdKeulPRLr é§don PR TLNEL ¥wi FRERELY® be
positioned at the pickup standby position E, the two- direction novin
devi ce 10 carfpbsing opf abhe medgr¥ &falrdptasi tmddeive grared®® ©f whheh
are in one unit region swtched to be positioned at the pickup standp%
position E, TRRtQMe2P; chibiPosin i BRrE rRtaéqieride gorTr séfbemtsagiedi wkth -
by the suction nozzle 3. I'n view of the forgoing, while extra plane space -
25 is not necedsadyivergppsviedSieng thfe g cresvlhg Shet ityangablieot3 o theice
9 for rotating the conponent receiving section 7, all the diced
senm conduct orcelporents Pecglivieg sappoeni dgriotadyes. agsdaistedhien fhame 26
conponent receiving section 7 can be fed to pickup operation under
condi tions 5 wliaithke bearbinge’ii owhlicbomdkeisothenipllaming ddsengl3pamethe
turntable 38 rotate.
The receiving section rotating device 9 rotates
the component receiving section 7 about the pickup position'
10 C, so that the receiving section rotating device 9 can
position in a switching manner each unit region D1 to D4,
which ‘are -in the component supporting region D on the -
suppofting "body 6 feceived"byn the- cdmpbnént teceiving
section 7, in sequence at the pickup standby position E for
15  feeding the semiconductor 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



saving in the above nmethod includi ng expandi ng processing. Therefore, the
present invention is advantageous in coping wth |arger-size sem conductor
wafer 1 in ternms of space saving of the feeding device of arrayed
conponents. 10 Such feeding device of the arrayed conponents is, as shown
in Fig. 5 conbined with a conponent transf®¥ device 3.1 for picking-up
a-sem -conductor elenent.2 that are positioned at the .pickup position C
wi:th use of the suction nozzle 3 and transferring it to other places, to
constitute 15 a transfer device of arrayed conponents for executing

practical operetia®ing’ etpesend tfcanstetatAngshons iconpehen®d, Hdtiving
conponent transfer device 31 is structured to have a suction nozzle 3

pl aced on a tisersfieon NEAdaB8 steh diwdd t BemisuatueRorozllcchtss 20vad the
upward and downward by an 20 actuator 30 such as elevating cylinders, and

to b€ supporisegpdtting t BBLG 38t hateieepr Eat Be t hevngansiter rdwaty Gy in

~the Y direction between the pickup position C and a conponent transfer

target positi qudeifody ﬁeééﬁnﬁeafeGOﬁﬁpgﬁ kOUSHBHasE6hi AMdRE @idndiMidhdise
of a Y-direction 25 drive notor 34. 3 Accordi ngly, each one of diced

sem condugt or ShEMRA Stg IRrRRmioikad QBthlﬁléﬂgpr:l.tﬁlﬂﬁlﬂ)OﬂXl@lhﬁ fshdo
the pickup position C while space saving is inplenented After the

conponent trangfanAem %é 1a19b6& SmEPhbAE 183 8l N WP 18l P cds 4 .
use of the suction hozzle

Therefore, the present invention is advantageous in coping
with larger-size semiconductor wafer 1 in terms of space
saving of the feeding device of arrayed components.

10 | Such feeding device of the arrayved components is,
as shown in Fig. 5, combined with a component transfer
device 31 for plcklng up a- semlconductor element 2 that are
p051tloned at the plckup pos1tlon C w1th use of the suctlon
nozzle 3 and transferring it to other places, to constitute

15 a transfer device of arra&ed 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 snch as elevating cylinders,. and te 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.



novi ng downwar d, sucki ng, and novi ng upward, the picked-up sem conductor
element 2 is carried to a specified |ocation, where the sem conductor
elenent 2 is transferred to top of the transfer target position F with use
of the suction 10 nozzle 3 noving downward, stopping suction, and noving
upward, and is fed to follow ng handling. A4o, the transfer.'device of
arrayed. conponents in the first enbodinent is equipped with an

i dentifying device 36 including an identifying (recognizing) canera 36a 15
t hat i mages the sem conductor elenment 2 at the pickup position C and
performs i mage recognit peroasiisldyn | ralkdhgs.onel arfil ikl waeddmiasorsductor
reference position switching device 37 that switches reference of position
recogni ti on blldi@ntsdenttiof Yengrdewetke o3b tafd eyugprrtinid Yely @ ppsidd onsd
at- 20 the pickup standby position Eis switched with rotation of the-
supporting bodned pycthie pesetibAy erhida Isplarid Ngavileyi 66 GmpNsmarted.

sem conductor elenents 2 on the supporting body 6 are arrayed in the sane

direction if tamer 2%n € ddipoTi: CAUMRANETS, e Ve oIk POSig | Othe
reference 35 for recognizing direction and position in various handling

after piokup QR&fiddrhcHé SBeldPECSSiWith agSENBIE Nthe BAUBIHH, ndBGle 3
nmounti ng. Exanpl es of the position -reference include two points-A and B

| ocating on t%xﬁﬂrﬁg@%nv}am odudkBn§SMhAANABGLAY SR, RS ShoMEaldp
Figs. 6A, 6B, 6C, and

semiconductor element 2 is carried to a specified location,
where the semiconductor element 2 is transferred to top of
the transfer target position F with use of the suction

10 nozzle 3 moving downward, stopping suction, and moving
upward, and is fed to following handling.

Also, the_transfer{device'of arrayed.qomponents
in the 'firs.t emboai.lner;t' lS qu;ui].pp-ed wi.th. an identif-Ying
device 36 including ah 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



6D. Regardl ess of whether the sem conductor 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 10 For sinplicity's sake of
t he expl anation, the case of the sem conductor elenent 2 wth the shape of
a rectangle is shown in the draw ngs. Shows3ar e- seni conductor' el ements
2Dl to 2D4 that cone to-alnost the,'' sane position at the pickup standby
pasition E in each unit 15 region Dl to D4 shown in Fig. 1. It is indicated
that the directions of these seniconductor_ el enents when they reach the
pi ckup st andbyfposkereantzing diaesdsion and gposheloposnt varionss beasddng
paints A and B are each different as shown in Figs. 6A, 6B,..6C, and 6D.
The differenceafter0 Peckupi rerEDHItEOR ot MEHN %g@@e&mg&upﬁéﬁﬁml@@dy
6, -so that depending on which of the unit regions DI to.D4 is |ocated at
the pickup stahdbsipgsi endnmeuntiaga.ot Examplesighf thet pesisipoomdfemence
element 2 at the position from the positions reference points A and B is
known.. 25 By utihtilmdegtwhi podntscRupad Bf lecathiagr ohetivec didgonpdsiltinen of
switching device 37 receives a position switching signal informng that
each of thke unatsem@bondubtotoeDémbnt 2- a6 sted tio FH gsesi6Ri, orsdd. &C,t land
pi ckup standby position "E by rotation around the pickup position C the
reference 5 po$bhti oRexsirtdileissy ol wloet18dr stih¢ chemicehduehor eflemesnit i20thas
recognition of the identifying device 36 to copy with

the shape of a square or a rectangle, the position

reference is used to identify direction and position around
the center G.

10 For simplicity's sake of the explanation, the
case of the semiconductor element 2 with the shape of a
rectangle ,is -.shown in the drawings _ - Shown  are-
semlconductor elements 2D1 to 2D4 that coéme 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. 6R, 6B,..6C, and 6D. The difference is

20 determined by a rotation angle of the supporting body.G, 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



gradual displacenent of the direction of the sem conductor elenents 2 of
each unit region positioned at the pickup standby position E, i.e.,

gradual displacenent of the 10 direction of the position reference points A
and B, by a specified angle around the center of the conponent, in
response. to a .rotation anount of the 'suppérting body 6, thereby making
it possible to prevent failure of recognizing the direction or position of
t he sem conductor 15 element 2 as wel| as decrease of recognition
accuracy.' Also, in the first enbodinent, there is provided a tool

rotating devi gsdtions sWiawhiny Févide B0rreteligbbng idossididn Gwinezrieg 3
about the center of a sem conductor elenent. 22-to be picked up thereby.

The tool 20 reiignang ihrUredrd] tifatt s@esedtothe (RLEr reffibas D1t @y rod
unikt 48 receives a position switching signal informng that each unit

regi on positieaddied h® BY GhewitsdRadbytPeskt padkay StEMdEhebitibn E

rotation of the supporting body 6 by the receiving section rotating device

25 9, the contyplryphtié @¥ouRd sch8e diaiags | BsatibAe G7 tABM coRduias

el ement 2 pickéd up by the suction nozzle based on known data on the

di rect i ors and At BN SHYUSA A ar TBIIY - 53K NESE S A G e SOPLEPhn

unit 48 by rotation of the suction nozzle 3 as shown in Fig. 19 ‘under the

enyoomcyor ARG 1B (e, TRBEHpunh T dd¥icd! ALY Bhpd wieh
gradual displacement of the direction of the semiconductor
elements 2 of each unit region positioned at the pickup
standby position E, i.e., dgradual displacement of the
10 direction of the position reference points A and B, by a
specified angle around the center of the componént, in
jreSanse.tQ a~ibtation'amQUnt of the supporting body 6, -
theréﬁy .ﬁaking. it- poséiﬁle fo préﬁeﬁt’-failuré' 6f
recognizing the direction or position of the semiconductor
15 element 2 as well as deérease 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 fotating device 41 is 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 1is switched with rotation of the
supporting body 6 by the reéeiving section rotating device

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



regions DI to D4 positioned at the pickup standby position E is displaced
by a specified angle around the center of the conponent in response to a
rotating anmount of the 10 supporting body 6 as descri bed above, the

sem conductor elenent 2 can be aligned in szpecified direction and
transferred to -a transfer target position.”F, thereby. causing no

i nconveni ence nor problenms in handling the sem conductor elenment 2 in a
specified direction after 15 transfer. The transfer device of arrayed

conponents as stated above further constjtytes housi ng devi ce of
arrayed conpoﬁ@ﬁ%§°89uﬁ§9rn§l§nﬁﬁﬁbd%éﬂ%Ck% sPﬁgﬁﬁédﬁyﬁngéﬁglag DR&mEe 3
in.-Fig. 5 for housing the. sem conductor_elenent 2 20 picked up bﬁ tPQ
transfer targBBSEEsPR KROEN FAEac ORp SN Ei NGy a3kt BoH HPn &F in
vari ous housi ng nenbers including pal | et nmenbers and tape nenbers that are
conventional | §# REFGFYas3Heneeraeebedhsasithy #RPHAHi Wit céfpbyeriatatiam
arrayed state. In the first enbodi nent_as 25 shown in Fig. 1, as an exanple
of the conponédt HeRisistgtion seezzdd 3P, asheFROWR d¥edFidt agd nBhRBer fhe
that perfornms housing operation by receiving the sem conductor elenent 2
as shown 3 n Ficgntroln @Iicoitdsyecondaoilon Wwyta, 4hd t hdherafardng if wihe a
top tape 42b as shown in Fig. 5. 5 Consequently, the holder 32 is conposed
of a tap menbeirecdddmnpactsemiagnductep ehppenbedi A sech @f 4he gt
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
10 supporting body 6 as described above, the semiconductor
element 2 can be aligned in a specified direction and
transferred - to a transfer target position F, thereby
Céﬁsiné' no inconvenience nor problems in handling the
semiconductor element 2 in a specified direction after
15 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
20 picked up by the transfer target positioh F. The component
housing section 32 can wuse various housing menmbers
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

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



top tape attaching section 45 for feeding the tape nenber 42 by drive
control of a notor or the like to a conponent housing position H where the
tape nmenber 42 is guided so as 10 to receive conponents for receiving

sem conductor elenments 2, as well as a wi nding section 46 for w nding
housed part of..the seni conductor-el enents3® by drive control -. of. a
motor or the like. As stated above, receiving the sem conductor 15
~ekenment 2, which is picked up by the suction nozzle 3 and transferred by

t he conponent transfer device 31, in the concave section 42a of the tape
menber 42 progededoandF,edthéyet hs amwbnentapeusiempesecd? onhd? mpakeoxns
possi ble to acconplish-housing and feeding of the sem conductor el enent 20

2 in a packi nosisihg aperatdpm b areeaeving uthabkemfieondoexbrhaldimend By
the tape nenber 42, by utilizing each necessary property in the above

transfer operalsi OSho@r iexamphe, 7 hent ape coBraee 42et5ibOr uRajedanl ahen
specified pitch with high accuracy with use of perforations 25 42c

provi ded on oRQvaideShewn Wit & Topy €Bpagi aZbwidd Ihowan uAShPYG. 5.
sprocket in the conmponent housing section 32, by which each concave

section 42a i eoRpRudiedtaqd,altiie 80QQEMI32 . RESi ddoddd ©ECEl VAP dnember
transferred sem conductor elenent 2, and there are set with high accuracy

the distance fr@iny &P tugn af td Esgéorf%feidl&g‘m@eé@iérbem,emaﬁﬂ a
position of the concave section 42a, and the position of the concave
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
10 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.tﬁe.like.-
As stated above, receiving the semiconductor
15 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
20 2 in a packing sfyle 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

25 42c provided on one side shown in Fig. 7 by engaging with



section 42a in an advance direction. The sem conductor elenent 2 is
received in the concave section 42a with a space of about 0.2mm on both
si des agai nst the concave 10 section 42a. This mnimzes a displ acenent
amount . of each sem conductor elenent 2 against the tape nenber 42 in high-
accurate handling of the tape nenber,42-for39eeding of .the, sem conductor
el ement 2 housed in the tape nenmber 42 in a packaged style to next
operatlon such as processing and 15 nounting, thereby enabling easy
handl i ng of each seniconductor elenment 2 with good positioning accuracy,
besi des bei ng am amskayen sprockeecihiEde dcorponent Housipgosecthon 32, by
structure, the conponent transfer device 31 is required to handle the
sem conduct or whisknéadh EOngackesecpidny 4he sscpositiomadeaB wi rbcghodng
positioning accuracy. O herw se, the sem conductor elenent 2 cannot be

transferred angodbusen serf trkyedndngecuriatans frettied commbyendsecdoalénant
that has a size setting as stated above. This requirenent is satisfied by

a switching fupgst bad @heze racogdt i whtheheghneedurade tief ed £8ELnEES iftrban
swtching 40 device 37 in the transfer device of arrayed conponents and

an angl e 5orre@héOpoéﬂﬂséhoaff@hetﬁerﬁeﬂaﬁgaﬂuqzertsl@nanbenzray pBsitash
rotating device 41 as well as' by the conponent transfer device 31

performng, UNgertRENESAkadE SetBEoRoN2Ap! aHBl thdBposOLEea! bentht thacave
suction position by the suction nozzle 3, nornmally executed in the
conponent section 42a in an advance direction. The semiconductor
element 2 is received in the concave section 42a with a
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.thg'
éemicénductér.elemeht 2 housed in the tape meﬂber.42'in é"
packaged style to next operation such as processing and
15 mounting, thereby enabling easy .handling of each
semiconductor element 2 wifh good positioning accuracy,
besides being in arrayed in a specified direction.
To support this structure, the component transfer
device 31 is requlred to handle the semlconductor element 2
20 picked up by the suction nozzle 3 with good p051t10n1ng
accuracy. Otherwise, the semiconductor element 2 cannot be
transferred and housed swiftly and securely in the concave
. section 42a that has a size setting as stated above. This
requirement is satisfied by a switching function of

25 recognition reference by the reference pdsition switching



transfer device, based on recognition results about the position and
direction of the sem conductor elenent 2 that are positioned at the pickup
position C recognized by the 10 identifying device 36, or alternative
correction of the position of the sem conductor elenent 2 that are picked
up by.'the suction nozzle 3" and transferr€@. 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 small angle di splacenent
can cause considerabl e di splacenent agai nst the concave section 42a as an
I ssue. This i skueicamBbeisothedtbinatbredendceposi tairora et wapordn tas oamd +
orr- 50 m . The sem conductor elenent 2 can be handled wth higher 20

posi tioning acaurasylé fcoecessbon. fhhethonsifog dhe eemicaidwuyast colpasrtt s
in:the first enmbodiment shown in Fig. 1 is further conposed of three tape

menmbers 42 di-spogsd theetbesli nedthigt ranpeesiice hausi ngssaddlibon a32 By shhen
in Fig. 9A showing a third 25 enbodi nent, and a control unit 48 as an

exanpl e of a 4domE@dn®! tFBABSeRS dehawe i31 Fb@sfobmang, 1Andelatcartiid Dl 6£
transfer and housing of the sem'conductor elenent 2 picked up by*the

suction npzzl errde t B6RLEHL SERAE ALE, UsadR et ibhe oft HRE S1edei dEbes St fien by
dependi ng on the type of the 5 sem conductor elenent 2 recognized by the
identifying deydcgudfion nozzle 3, normally executed in the component
transfer device, based on recognition results about the
position and direction of the semiconductor element 2 that
are positioned at the pickup position C recognized by the
10 identifying device 36, or alternative correction of the
position of the semiconductor element 2 that are picked up
by the suction nozzle 3 and transferred.to the. transfer’
farget f)ésition F. The'.semicon.duct'.o'r e'lemer.n.:- '2,. .a's- one
example, has abou@ 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 achiéving
position accuracy of around + or - 50 pm. . The
semiconductor element - 2 ° can be handled with -higher
20 positioniﬁg 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 fogether 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



After sem conductor elements 2 are formed on a sem conductor wafer 1 and
diced and then it is generally determ ned whether the sem conductor

el enents 2 are good or 10 bad in quality, a sem conductor elenment 2 defined
as a defective product as a result of quality determnation is marked.for
I ndi cation of the defectiveness as stated @4bove. In this determ nation,
qual ity rank of each sem conductor elenent 2 may be defined and rank

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

el.ement 2, sidwfrdlergeani® @3seshdwint iavalids. Shansanksci thuitt d¢entfosied
from sem conductor elements 2 on the sane wafer;" electric characteristics

or frequency s cded i BbhE&n@f oeathes erhngepadeiebreleam@idint? Aeicked
different. Accordingly, -in the case where different conponents wth

different quald tyyr @Rk -tisendzile serﬁr&@mgfmgépﬂ@tf@hhgaaeor@ﬂ hene
supporting body 6 including 25 the case where different types of

sem conduct ore P &ENfp Aremberd Or4Ed LHANE FL M GPNAUL Oreyied erod, the
presence of different conponents is determ ned by the control unit 48

based ongthe ggsubdnaitdihe dtandid Ying devdgei A By e COIPOPERYing

transfer device 31 and the conponent housing 5 section 32 are driven under

control of thesQmr unit 48 so as to separately use the different tape
menbers 42

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 defectivenéss as stateq above.

In ﬁhis défermiﬁation,Héuaiify.fank'of-eaéh-semiéondﬁétor

element 2 may be defined and rank indication may be made on

15 each semiconductor 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/ elegtric characterisﬁics or frequency

20 éharacteristics of each semiconductor element 2 are
different.

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

25 the case where different types of semiconductor elements 2



depending on the determ ned type of each sem conductor elenent 2 for
~housing the sem conductor elenment 2. This nakes it possible to achieve
feedi ng of each sem conductor 10 elenment 2 transferred to the conmponent
housi ng section 32 for the application or handling conformng to the type
~or the rank thereof by utilizing the. recdﬁhltlon function of the

i dentifying device 36. It is noted that although in the above. 15
descrlptlon quality or quality rank of the sem conductor elenment 2 is
det erm ned by the control unit 48 based on the result of the identifying.
device 36, itibss fdmwediconptaid esenhaonduatpry wadet nai i dhe sppesénceed by
the control unit 48-based on the result of the identifying device 36. It
is 20 al so acdéffiffelreatt admddrerittent § f gehgruénede b36 ttex ogomizesl aunptodifct
whose quality rank is already marked in an- exam nation.process in the
previ ous stepbaébﬁOOnrth@eresabtmbér¢hmu1dqnn1ﬁy1HQMdesemecaﬁduahdrthe
element” 2 is a defective product, the-control 25 unit 48 drives the :

conponent traesh@ondati Cerdhsferdi dpobee 431 t hadsetheonshimparieret empnisihg
which is determ ned as the defective product by the control unit 48 based

on the mecogiieldtann 8Uldrefdtiven demdet yeogtdeYi o€ 8he icbndrolspedit i4sl
di sposal section 49 shown in Figs. 1 and 5. This 5 nmakes it possible to

achi eve easy Boocgssity @epiafaddliyweuspr othiet Liffddent r gapkermenisées 42
t her eby saving a speci al
depending on the determined type of each semiconductor
element 2 for housing the semiconductor element 2. This
makes it possible to achieve feeding of each semiconductor
10 element 2 transferred to the component housing section 32
for the application or handling conforming to the tfpe or
the rank thereof by ut11121ng the recognltlon functlon of
.the 1dent1fy1ng device 36. |
It 1is 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 1dent1fy1ng dev1ce 36. It is
20 also acceptable that the 1dent1fy1ng device 36 recognizes a
product whose quality rank 1is 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



operational step. The supporting body 6 supporting diced sem conductor
elenments 2 is typically housed inside a wafer 10 housing cassette 50 in a
speci fied nunber of rows and coll ectively handl ed per unit nunber as shown
in Figs. 1, 2, and .5. Accordingly, the hou3|ng devi ce of arrayed
conponents in the first enbodi ment shown in4Pig. 5 is' equipped with a
feedi ng section 51 on one side face of the 15 base 15, that constitutes an
elevatlng mechani sm of the supporting body 6 for holding and el evating the
waf er housi ng cassette 50. The feeding section 51 elevates the supporting
body 6 in the bbedisepistadndiioranedement Zor Weigbndishgdeseamioasl s pitbeh
of: the supporting body 6 20 so that one supporting body. 6 is positioned at
an inserting/égfeativag.ppadict obvt otheorgamergonpavidnt 48r ceased ngrs edhieon
7. -The supporting body 6 positioned at the.inserting/extracting position.
s extracted andcognmmaodedresulhe<rbnwbmenndeatefyung s@evioca 736y dm 2B
unshown ‘i nserting/ extracting mechanism(ex., a wafer 44 extracting device
80 in the thirdpechfdededispbsalf sedthgn 40’ shewsefihc&ndsct ar arlde®ent This
The supporting body 6 that conpletes' feeding of the sem conductor el enent
"2 is houSed mbkasprievimossist ttonachitire wafsgr pioarse swyiaseEt ide =@ diwed

the inserting/extracting nmechanism and then next supporting body 6 is

positioned at pkedupnsertimgtk«t taensfigr cycle, thereby saving a special
operational step.

The supporting body 6 supporting diced

semiconductor elements 2 is typically housed inside a wafer

10 housing cassette .50 in a specified number of rows and

collectively handled per unit number as shown in Figs. 1, 2,

and -5 -Accordingly, the - hou31ng dev1ce of arrayéd

components in ‘the first .embodlment ‘shown ~ in F1g. 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 tq a housing pitch of the'supporting body 6

20 | so that one éupporting body 6 is .positioned at én

inserting/extraéting. position to/from the component

receiving section 7. .The supporting body 6 positioned at

the inserting/extracting ©position is éxtracted and

forwarded to the component receiving section 7 by an

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



position. After all the supporting bodies 6 conplete feeding of

sem conduct or elenent 2 by repeating the above procedure, the wafer
housi ng cassette 50 is replaced with a 10 new one, which is provided with a
necessary nunber of sem conductor elements 2 and housed. In - the. case
"of a sem conductor wafer . 1. having a didaeter of, for exanple, around
300mm if the sem conductor wafer 1 is 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 éierdepdhyndeviBet BiosS irtatRe thik8 Ri®fRIiNE )t OFSH MPEEBY NG
flow line and operation of an operator 'noving and operating. around the

20 device whenshe{ghesiRSeshdultopXtidrbstt P WBALT sHOMSH PingCBEaG bethAtt O
be:fed in/fromthe feeding section 51. For exanple, in the case where .

housi ng_devi Cegoth) 8£8Y $4eagREPBRCRYS Feniadtd %l‘éﬂé{@‘?diécﬁB%%)édé

di sposed si de y side seen fromthe front having an operation panel

a5 transport |hpe,l gtebesdlngothe Wal S AU M AT e ded 058Pre C80N by
d n a g

device. is in the rection position shown wth an frow J I ndicati

the frontgsidepf th$298¥?§ﬁ9/§%5£$é?%n§tr”ﬁ%eﬁgnig ’thea%gedi§geﬁecth%§t51

I s di sposed on one o | de Taces of the base as shown
it o s HREPELASEBUE" 6118 HEGLTELcoHLRL BAUSL I RN SSY
position. After all the supporting bodiés 6 complete

feeding of semiconductor element 2 by repeating the above

procedure, the wafer housing cassette 50 is replaced with a

10 new one, which is provided with a necessary number of

semiconductor elements 2 and housed.

In- the case of a semiconductor wafer 1. having a

-diametér sof, . for:. exaﬁpie, _-érouﬁd | BObmm,- 'if thé
semiconductor wafer 1 is 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 line and

‘operation of an operator moving and operating_around the

20 device when he/she inserts or extracfs 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



element 2 in the feeding section 51 only by lifting the transported wafer
housi ng 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 operator. In addition, there is required a space for the operator
to. step. in-between adjacent devices, whichAbis disadvantageous in terns
of space saving. These issues remain alnost unchanged if adjacent devices
arge 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, .whi ch enabl esch hdewvpee at.sr iho thacidiirtesttd onr epidaqersEriti@peswmnwbbht e
transport line J' or between 20 the transport line J and the device, and
spares the stappowgdi dngieatihgr thepl fiwmemensidpeodt the hkitwieen alipathib
devi ces, thereby contributing to space.saving. (Second Enbodinent) .A

met hod and appetatgtute; handhengeatiagedec2ionorflonentdi sioessdli oy dnet beE
second enbodinent of the 46 present inventicon shown in Fig. 8 and nore

specifically, fightedhdg lefthosi @ndrdesscefoftiay neyssl toHNMpeN&Hcwn ain the
transfer device*of.arrayed conponents with use of the feeding device, and

a housi ngsdevi geawingjr aypd CcopReatdiS ad Strdplidded theuchatsat Bopdihgup
pin 8 is supported by a push-up pin two-direction noving device 71 which
noves the pushcHdBs8tBe 50 that completes feeding of the semiconductor
element 2 in the feeding section 51 only by lifting the
transported wafér 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_.dev;qes, which i;
-diéédvaﬁféééoué in terms of spéée'séViné. These ~issues
remain almost unchahged 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 ﬁ'or between

20 the transpért line J and the devicé, and épares the
stepping-in space for replacement operation Dbetween
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



8 on the frame 16 in each X and Y direction, for noving the push-up pin 8
in the X and Y two directions. The push-up pin two-direction noving device
71 is conposed of X and Y 10 tables, and is disposed on the frame 16 so as
not to interfere with the two-direction noving device 10 nor the frane 26
as shown ih.Fig..8.."The push-up pin two-direi@ion 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 notor 72, and a Y table 75 to be noved on the
X table 73 in the Y direction by a Y-direction driving nmotor 74. The

push-up pin 8 apdegdeRYSMnYBnRiBnUSRORA! Al @igl7g,SHeld Asreokpaeidiaatly, a
supported on the Y table 75 so as to be noved in these X ..and Y two

directions. 20 GgpaeHyeRkh¥od ahd"B¥iigecaeh as2aveaNeeabehentseMBN rankEed
pi ekup. .position by thée conponent receiving section 7 noving the supporting

body 6 i'n the Xsagdc¥ o@ LethivRR chiBopesfsupiRhnulel rMp¥ed felaand! HEFIR)
opposed to-the noving 8|rect|on t hereof by the push-up pin 25 two-direction

novi ng devi ce 7£ndA%Ehééﬁ%gé’débfceu%g*ﬁ%fQQe | & éﬁﬁﬁ§shékgw§ﬁﬁg%ﬂ%?ﬁ$

the_seniconductor_elgnen during being noved, and a point in whi bot
e conductor ePSSEht R oL RS BE PEY; B, TrEbot e 8% 4 furp Fin
further reduces oy Ralbcd; TRV Wil R APt FPURECH! HBvEECBRIAPUhhp! Bin
pporting body to f'eed the
8 on the frame 16 in each X and Y direction, for moving the
push—ub pin 8 in the X and Y two directions. The push-up
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.TB.. Ipe push—up pin'twp—ﬁirection S
moving aévide 71'is coﬁpdsed af aﬂ X tabie-73 fo be méved
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 soleﬁoid are supported on the Y table 75 so as to
be moved in these X and Y two directions.
20 Consequently, for moviﬁg each semiconducfor
element 2 to a pickup positibn by the component receiving
section 7 moving the supp.orting body 6 in the X and Y
directibn, the pﬁsh—up pin 8 is movéd 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



sem conductor elenent 2 in each of the unit regions DI to D4 to pickup
operation with conpared to the first enbodinent shown in Figs. 1 to 7.

Al t hough the pickup 10 position C changes, the changed position is known so
that it is easy to cope therewith. As other structures and effects to be
i npl enent ed- have no particul ar.change- frof’ those in the first

enbodi nent, duplicated illustrative. description will be omtted here. 15
It is noted that in theory, space saving is achieved as with the case of
the first enbodi ment, by noving the push-up pin 8 in sequence to a central
pasition, thaini$ acohnesdihed fiwsler tacedghoi fhei rseheendictoe slenept 2
pesition C of each of the unit regions DL to D4 in the 20 first enbodi nent,
wi t hout rot atdugingebeipgompivieg,baid 63 psbnti iy whécpodathorofasther prekup
position C, -and using one out of each pickup position C set for each of
the uni't reghets 8 tsebd,ashad ipickupesposilitignt oCeafbrof febdingitthe . .
regions DI to D4, for feeding to pickup operation of the 25 sem conductor

el enent 2 w t eicon@uebbroblehensuppdr ipigcki®d dpehatbiom bhete asdc¥iono
directions. In this case, a nethod for noving the push-up pin 8 not only
in the Xsand YoziWe 8ireThienTurthieralrsaiicesa dwrhanf) aamoreingr pandet bad
dividing reference point in each of the unit regions D1 to 5 D4 is also
appl i cabl e. Haweygg, teREt hetkbsBgriyh€opusheupuppoptBngobedyt 6 coneeed gae

the sem conductor elenent 2
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 changes, the changed position is known so that
it is easy to cope therewith. As other structures and
effects. to be j.mplement,ed-have.‘n_o__pal_:_ticular,-change-=from:
'thdéé-'in ‘the fifét :embodiment; 'dﬁplicafed' illustfétiﬁe.
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
movinlg thé 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 émbodiment, withbut rotating the supborting 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 is 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



bei ng noved toward the pickup position C wth use of the novenent in the X
and Y direction enables, in this nodified nmnethod, further space saving and
reduction of time simlar 10 to the case of the second enbodi nent.
Furthernore, rotation of the supporting body 6, and therefore the

rotation nmechani smof the conponent. recei¥8ng. section 7 are saved.
According to the first and second enbodi.nents of 15 the present invention,
space saving conmensurate with division of the conponent supporting region
of the supporting body around the pickup position inplenents downsizing

and cost redupblgn eofin hehappar ahdsy aswoellirastioagucti bn. thii sexpess) ve
runni ng cost of the clean room 20 thereby making the present invention

preferabl e fopetRYAPEHLI AEVEAGIEheSpliEBOAPUPLAr 8WALEr 8nl{Thir dhEnodindent )
The foll ow ng description discusses a nmethod and apparatus for handling

arrayed conpopght Hidee ¥y tButhels®d 1hi d eabedhgeandert herdieserhe
I nvention, and nore 49 specifically, a feeding nethod and devi ce of

arrayed conpgRgilisngarbrarehee ¢Rvnge iof AHdRYSE EREPERLHt se¥ibAs BIe tof .
the feeding device, and a housi ng device. of arrayed conponents, wth

reference to agcompag) &g Qg@%@%ﬁeczr Suendecst andima AN {Me PhESYPUsh-up
I nvention. It is understoo that the third enbodi ment described below is
one enbodi "eNLipn 8 so as to come to get the semiconductor element 2
being moved toward the pickup position C with use of the
movement in the X and Y direction enables, in this modified
method, further space saving and reduction of time similar
10 to the case of the second embodiment. Furthermore,
rotation of the supporting body 6, and therefore the
" rotation mechanism of Fhe.component,rquiyipg_section 7 are
éavéd. - | | | o
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 aéound the pickup position implements
downsizing and cost reduction of the apparatus, as well as
reduction of expensive running qoSt of the clean room,
20  thereby making the preéent invention preférable 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



of the present invention, and the technical scope of the present invention
Is not limted thereby. Since the third enbodi nent has many
characteristics in comon with the 10 first enbodinment, it will be
described with reference to draw ngs and description of the first
enbodi ment in an appropriate manner. Bef or4® description of the third
enbodi ment of the present invention proceeds, the background thereof will
be 15 described first. Sem conductor elenents, such as IC chips,. are
formed in a. large nunber in longitudinal and lateral directions on a
sem conduct or spetéfigsllyt egrat dedingui methodndanpyi deyicst oo4n prdRYedual
integrated circuit.by dicing. 20 The I1C chips are not only processed to be
an | C conponecbmppackiged dytsashfprocsssiory af maurmviady, Compenets awd th
nmol di ng, but also used for.mounting as a bear ICon a circuit board. In
each case, di cse o dhiepsfeaeskichg aldseica r aamdiear bousdngt Hevipgkaods araayed
processed so as to be 25 suitable for each application. 50 By the dicing
shown above, ichapbGenitisps alehi nréfiershaee vd betoompmiiedn drawigigsy Heaet
in array in the orthogonal X and Y two directions on an XY plane, the
di ci ng sheet eorsirstanidigga «flipos t prgskody ivasidd cop byIh 3 sbasidgr stodser
for enabling stable handling of the IC chips. The supporting body is noved
in the X and ¥nditr etfd @hialdorgbodiment described below is one embodiment
of the préSent invention, 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 be described with reference to
drawings and description of the first embodiment in an
-appropriate manner. _

Beforé description of the third enbodiment 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 aré not only processed-to be an IC compdnent
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.



which the 1 C chips are arrayed, for noving each IC chip in sequence to a
pi ckup position, where the IC chip is pushed up fromlower side of the

di ci ng sheet so that the dicing 10 sheet with non-oriented elasticity is
expanded, thereby enabling the pushed-up IC Chlp to be easily picked up by
a conponent. handling- tool. The IC chip. i%0transferred to a specified
position' by the conponent handling tool that picked up the IC ship. 15 As
stated above, the IC chip individually separated fromthe sem conductor
wafer is in the state of a bear chip not yet coated by resin nDIdlng or
the like. Mounting the IBY chihe dicihigs shewm cbpvet atdeoniG chibai @repokn d
|nplenents hi gh density packaging. Providing the 1C 20 chip for mounting on
the circuit bodihk retptie esfcbapogeheldpankayi dicbigt sheet dhi preavasint othe
fed.to an el ectronic conponent nounting apparatus. Conventionally, the IC
chip has been anfhiazital f &d andt fe twectdiordaticumporent anouéit i pgane, the

appar at us as a tray pack to be housed in a tray provided 25 with individual

partitions, or dicingetheasickconsbitatiaghadsbppoahdndi bpdyedamkedheis by age
of a IOM/adhesive gel . When the supporting body that supports a nunber of
arrayed | G chi gsacisurs maub e oficer | enatnliatly | statnl earhiarydl thg ecf | tine OXC t dleip €.
chips, and the I C chips are noved one 5 by one to the pickup. position so
as to be pickedrip susboittbngflesdedid amevdd airsfidie desdnday i dirdytidwe along

conponent
which the IC chips are arrayed, for moving each IC chip in
sequence to a pickup position, where the IC chip is pushed
up from lower side of the dicing sheet solthat 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 handllng tool ~The IC chip is transferred to a
spec1f1ed p051t10n by “the component handllng 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 paekaging. 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



handl i ng tool, a sem conductor wafer with |arger diameter increases the

di stance fromthe pickup position to the transfer destination.

Sem conductor wafers are getting 10 larger in size, and sone of them have a
dianeter of as large as 300mm In handling such a | arge sem conduct or

waf er, .a noving distance of the conponent Sfandling’ tool. becones |onger,
causi ng degradation of transfer tact for transferring a |arge nunber of IC
chips. 15 Also, for nmounting the IC chips on a circuit board, a taping
packaging is effective as a package style for providing the IC chips to an

el.ectroni ¢ cogRpENAPilspoBdionN@ haPRaIrEade ofS alaser ialkd siefcorRl .a
conventional package style of the I1C chips is typified by a tray pack 20

and a gel pack, and thengfer echy oxhsbeAt Digt BRURY HIRAK agh dpgorﬁ§8abeﬁmber
dermanded. Al so, in packaging IC chips, there are.demande the IC chip

housed wi th a@@%tﬁﬁy@aame theRof 2 & aghBgnubaRd 16t hovd@Cih VanPlAney:
t hereof faci ng down dependi ng on 25 nmounting forns of the IC chip on a

circuit boardqilaaidel oF the PECKAFSs! hankC tdid Prd Nchigs dﬁ%@“%@%é&“ﬁﬂég
state, it is necessary to selectively invert front side and back side of

the | Cchyp wWagn dlei $ol HASTEIERSD bgsosmeleﬁmw% tBandl 1 99:188! upd a{ﬁd' S

an object of the third enbodinent of the present iInvention to provide

method and apRy/RIde U4 to a transfer destination by the component
handling tool, a semiconductor wafer with larger diameter
increases the distance from the pickup position to the
transfer destination. Semiconductor wafers are getting

10 larger in size, and some of them have a diameter of as
large as 300mm. In handling such a large semiconductor

. wafer, a nmv1ng .distance of the component handllng tool -
'becones longer, cau51ng degradatlon 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 ChlpS is typlfled 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. In order



handl i ng arrayed conponents including a feeding nmethod and - device of
arrayed conponents, a transfer device using the feeding device, and a
housi ng devi ce, capable of 10 suppressing increase of plane space of an
apparatus in handling sem conductor wafers with a | arge dianeter,
suppressi ng. degradation of. transfer tact,52 nplenmenting taping packagi ng
of arrayed conponents such as sem conductor elenents, and enabling

sel ection of back and .15 front direction of the senm conductor elenents at
the time of housing. The third enbodiment, simlar to the first

enbodi ment,, ex.@nphbkia?é the casenwbera aheudbeanded hotegnat edateir dw tis
formed in |ongitudinal and |ateral 20 directions on.a sem conductor wafer 1

are diced on pedkgkAdy $hegbléckiveliyndinviettalfrsani sadduahdr balk&meilde 3£
such.as IC chips as Shown in Figs 1.and 3, and the sem conductor el enent

2 in a state ghebeiBg ahipyeghin tye ofd hagansd feridBCHPONTHS HRBRLAS
an arrayed conponent, which is 25 picKked up one by one by a conponent

handling tool nhah133g &8BALNY Packagi ng. Taping packagi ng of electronic
conponents is well Known as a packaging style of electronic. conponents in

whi ch a tsape that accomypdafes,fhigh P UENEReSHEN 13 GbSEBIMdRE SofNdhe
capacitors is wound onto a reel. Thé taping packaging is regarded as a

packagi ng Styb?e%%ﬂﬁ“&ﬁ%éﬁ%ion to -provide a method and apparatus for

handling arrayed components including a feeding method and

‘device of arrayed components, a transfer device using the

feeding device, and a housing device, capable of

10 suppressing increase of plane space of an apparatus in

handling semiconductor wafers with a large diameter,

- suppressing- deg;adatipn. of. tranSfer__taqt, implementing

-taping | bédkégihg .bf'-'arrayéd'. édmponenté 'such és

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 semiconducfdr wafer 1 are diced‘on 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 1s treated as an arrayed component, which is

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



feeding el ectronic conponents to an el ectroni c conmponent nounting
apparatus for manufacturing electronic circuit boards by surface nounting.
For the taping packaging, 10 there is set a taping standard, which is
applied not only to the chip . conponents but also to I C conponents.
Consequently, .the. taping packaging is nowsBegarded as the nmainstream of
t he conponent packaging style for nounting of electronic conponents.
However, the sem conductor elenent 15 2 obtained fromthe sem conductor
wafer 1 and divided by dicing is in a bear state w thout resin nolding,

i.e., in the &d@ikg Ghadkd@iigchi p, which is conventionally housed in a
part tray or in a gel pack when fed to the electronic conponent nounting

apparatus. The transfer T@éf@ﬁ padragdingeyf celédt tbigit NedtbendoE nEstwell
enabl e tapi ng packagi ng. of .the bear IC chip.. Figs. 9A and 9B show

external appeaggdss Qfs aa tFAMRASIngeWtsa H0oef @é@ymlic@m@ﬁ%ah%nitrs thg
third enbodinent, which is provided. with an operation panel 161 25 and a

di splay 162 etgn;dhSRPSedpan £hgt f Rtontldditleddy efipSeddndhaRes alsheh apd

nonitoring of the device operation, z Z, as well as a wafer housing

cassette 50 (ap.£X2EPLE Qhd! BSp?EQEBQQEE% Rl Grieftd omezt.hatTmus_sﬁiﬁg

plurality- of sem conductor wafers 1 disposed in a renovable manner on

the back side.,Jhg, r housE§9,r885Seld €aSPadiagitd Ust i 8d 4 1 for
r epl acenent mn?% uséﬁ%g a tranéport
feeding electronic components to an electronic component
ﬁountiﬁg apparatus for manufacturing electronic_ circuit
boards by surface mounting. For the taping packaging,
10  there is set a taping standard, which is applied not only
to the chip - components but also to IC components.
Consequgntly,.the.taping_pagkaging is now-;egarded'as the
ﬁainstféam Sf the.éompdnént packaging'sfyle.fértmbunting.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 gel pack when fed to the electronic
component mounting _apparatus. 'The transfer method and
20 deﬁice in'tﬁe'third embodiment ehable taping packéging 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



robot traveling in a transport route provided on the back side of the
device, facilitates handling of |arge-size sem conductor wafers 1, and
fulfils automatic replacenment 10 of the sem conductor wafers 1. Fig. 10
shows the internal structure of the transfer device 60 of the arrayed
conponents, according to- which the transfeggdevice 60 is structured so
that a plurality of sem conductor wafers 1 housed in the wafer housing
cassette 50 are extracted one 15 by one, and. from the sem conductor wafer
1, sem conductor elenents 2 are extracted one by one and transferred to

top f the t t ' [ . t 44 t
op © e aﬁc%‘:ﬁ?%éa Pbn Qﬂgrgno‘?ﬁctjfcﬁﬁ'@ of tthe RRkAde (%ﬁéer?ﬁlféhd'

operation of t or handling arrayed conponents In

e, o s OS] L89By Sy atbblediegs GHOME bt e

The.sem conductor watfer 1 housed in the . housi ng ‘cassett

o e 9 5119 e iy oy i SR gL ETLE <

in an arraye e 1 nh the orthogona rections. "The

4 has non- of | O SIASLLGL {arB0d S SYOBOLLET 1N 20 BRovEKI BN dEthrA! 5o Y

a ring-shaped supporting neta n her éby consti _
FoPorieng Dodhd (BabicIBes SUES ALY PO ML Pl IBeAR g L1y
et rocted 0 LRSS 88511y WIRNSCRAIOMLR Bt or ! M Eentfol e
robot traveling in a transport route provided on the back
side of the device, facilitates handling of large-size
semiconductor wafers 1, and fulfils automatic replacemént
10 of the semiconductor wafers 1. Fig. 10 shows the internal
" structure of the transfer device 60 of the arrayed
o compone_nts__,' according to- which the transfer device 60 is
sftﬁcturéa sd that.é.piurality Sf seﬁicénduétof waferé i
housed in the wafer housing cassette 50 are extracted one
15 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 hahdling érrayed
components in.the thj.rd embodimeri_t is controlled by the
20 control unit 45 as shown in Fig. 20. |
The semiconductor wafer 1 housed in the wafer
housing cassette 50 is ldiced on the dicing sheet 4 and
divided into individual semiconductor elements 2 in an

arrayed state in the orthogonal two directions. The dicing

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



2 is noved in sequence to the pickup position Cwith a novenent of the
supporting body 6 in the X and Y directions along the array directions of
the sem conductor elenent 2. 10 Wth push-up operation by the push-up pin 8
provi ded on the |ower side of the pickup position C, only a sem conductor
el ement 2. positioned at the. pickup positi®nh C. is in the state of
protrudi ng from other sem conductor elenents 2, thereby enabling a suction
nezzl e 3 (an exanple of the 15 conponent transfer device) to pick up the
sem conductor elenment 2. The suction nozzle 3 that sucked the

sen conduct or ezltendetl 2taecbyt @ iagtehapied suppopd imgninetald Zitdricchduses
t e sem conductor elenment 2 in the tape nenber 42. 20 As descri bed before,
t he sem condutherebyf ecohskdtugényi ng | sugeortingi Zeodfhes sdmadonemeidres
wafer 1 with a |arge dianmeter increases a distance for noving each

sem conduct or s¢hblenhaddldnighanpl dasaipesi t iPoplOraitiityh o fc dhee Suppardasey of -
production efficiency due to increased 25 necessary tinme for noving the
sem conduct or belddent 62 houded atddi tilen wafiercr Reseihyg dexssetise ze&50 Tare
support such a |I|arge-size sem conductor wafer 1, a noving distance of the

sucti on m0zzl ex¥ rastPrdeene spyc If 5D spogitide, t wherseabeshodd tihatFiigs A
transfer destination of the sem conductor 5 elenent 2 so as to overlap with

Eﬂe ;Upporti ng Rewdy B.of Whd € ia g \Entp diinraceath tdegnivanaudtony dlagdiertt i n

° 2 is moved in sequence to the pickup position C with a
movement of the.supporting 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 si'de of the pickup position C, only a semiconductor
' element-z.pqsit;oned_at the-pickqp positiqn C-;s in the
'stéte of“protfudiﬁg-ffom other sémicbndUctor'eléméﬁtélz;
thereby enabling a suction ‘nozzle 3 (an example of the
15 component tr.ansfer 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 béfore, the semiconductor wafer 1 is
getting larger in size. The semiconductor wafer 1 with a
large diameter increases a distance for moving each
seniiconductor element 2 to the pickup pos-ition C, which

causes decrease of production efficiency due to increased

25 necessary time for moving the semiconductor element 2 in



and Y direction i-s shortened by enabling rotation of the supporting body
6. In handling a sem conductor wafer 1 wth a small dianeter, rotation of
t he supporting body 6 is 10 not necessary, though the tape nenber 42 is
preferably disposed on the upper side of the supporting body 6 so as to
be closer to the pickup position.C. As showfin Fig. 11, the tape nenber 42
Is structured to be fed intermttently by drive control of an 15 unshown
metor or the like froma feed reel 173 to a take-up reel 174 in a_ taping
unit 70 that functions also as. an exanple of a taping packagi ng section.
On. t he tape magtétiod2,td heéneraasef dhnedewi consdvze .secToosuyiRerftor shehisiang
the sem conductor elenent 2 and perforations 42C as shown. in 20 Fig. 7 of

the first enbodirgerkizehgemizotidsicroee wadlarceln, 4 heopbsgt ddstaficehef the
pesrforations 42c to the central position of the concave section 42a.is set

with high - aceuegeyn Hoezier forial iserdite®rigpodivbdsing thehoape wembelket
of the taping unit- 70 to feed the tape member 42 25 intermttently at a

specified pitah wihdthiigh acctrasyted’ deHtE mAieay eogecthon séid dohdutvad
so as to provide very small space conformng to the size and formof a

sem conduct or cglaEBRt 2 5@ bes heuseveihgp eiwdlthsothdalsuppdrtdngp! B6GYEN,
anount is reduced in a housing position for 5 securing.positioning accuracy
in extractingyhife TLMSPIKICELELLHEIEHE ZheTROPHRRA IMMEdH261 $nSehle & f
and Y direction is shortened by enabling rotation of the
supporting body 6. In handling a semiconductor wafer 1
.with a small diameter, rotation of the supporting body 6 is
10 not necessary, though the tape member 42 is preferably
disposed on the upper side of the supporting body 6 so as
to be'qloser to-the'pickpp ppsition_c;
'.As shown in 'Fig. li, the 'tapé member 42 is:
structured to be fed intermitteﬁtly 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 Ehe first embodiment;-where a distancé between
the position of the perfofations 42¢ to the central
position of the concave section 42a is set with high
accuracy. The perforations 42c¢c 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.



fromthe feed reel 173, and a sem conductor element 2 sucked by the
suction nozzle 3 is sent through a | ater- described front-back device 171
or directly transferred to 10 the inside of the concave section 42a. The
concave section 42a to which the sem conductor elenent 2 is transferred is
covered with a top. tape 42b fed froma-.t8p tape reel 172 for secure
housi ng and hol di ng of the sem conductor element 2 in the tape nenber 42.
The tape nmenber 42 which houses 15 the semnmi conductor elenment 2 and is
covered with the top tape 75 is wound onto the take-up reel 174. Upon
canpl eti on of Thwusbngaot sewdriessadPaanmunfoufied sewi condtiot grostisleenvery,
the taping unit 70 is replaced. In the third enbodi nent, the taping unit 70
is 20 disposetlaib tbpaeer oveonderaiagn ito Figse 94iz6B, aadd HwrmA of a
plurality of the taping units 70 may be used for simultaneous execution of .

a plurality ofehdPbR@uebskagilegentpe? attoorse . howsedr , thdwe immi nsoedsmt way a |

plurality of the taping units 70 are disposed is for dividing 25

sem conduct or q esgTRAEBert bymaualt tis r eslutbar dof antold inr aned Er¥omgfolrem
to each taping unit 70 per quality rank that is provided in three degrees.

The qual bty ragkubehgi N pogfidrionitg - sedkrdleyi nednby chateedieingti cthk
the sem conductor element 2, since there are cases that even if 5 the sane

circuit is fogeRdchheEEEHT eRaiealtor2 £l empet $abometber Sage MAf snt of f
el ectric characteristics and frequency

from the feed reel 173, and a semiconductor element 2

sucked by the suction nozzle 3 is sent through a later-

described front-back device 171 or directly transferred to

10 the inside of the concave section 42a. The concave section

42a to which the semiconductor element 2 is transferred is

.covered with a_tqp.tape'42b fgd from & top tape reel 172

for éécuré housiﬁg-and hblding”of fhé semidonauétbf eieﬁént

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 1is -

20 .dlsposed in three rows as shown in Flgs. 97, 9B, and 10. A

plurality of the taping wunits 70 may be used for

simultaneous execution of a plurality of taping packaging

operations. However, the main reason why a plurality of

the taping wunits 70 are disposed is for dividing

25 semiconductor elements 2 by quality rank thereof and



characteristics of each sem conductor elenment 2 are different. The quality
rank and defectiveness of the 10 sem conductor wafer 1 is determ ned per
i ndi vidual sem conductor elenment 2.by an exam nation. To identify the
qual ity-rank and defectiveness per. positiognal address, each sem conductor
el enent 2 on the sem conductor wafer” 1 is®8subjected to mapping. The
sem conductor wafer 1 is 15 equipped with an identifi-cation system such as
bar codes, by which mapping data per sem conductor wafer 1 is identified
and inputted in the transfer device of arrayed conponents with use of a
storage nedi ukrangfernsing ophbem &psleachTHar¥ng cunikt A0 Perer@irelty Bank on .
the quality 20 rank and defectiveness corresponding to a respective .
posi tional adderatsistpredided nippihreeadegotes he Theneahiityt bankaherein
reeogni zed by the identifying device, a seniconductor element 2 noved to
the pickup pos¢éféos Ctps atrarastler réefimed hebyop chlaraategpyedtioe efipethe
menber 42 25 corresponding to the determ ned quality rank. The 59 _
seni conduct or sethboenductor f etlementi 2edshisca théretave caseduthati evdnspdsed
in a disposal section 49 (see Fig. 1 of the first enbodi nent). Foll ow ng
descri ptbon dtseusams einethbdioformedr finghesenhgosductondatementbefeohs 2
on the supporting body 6 housed in the wafer housing cassette 50 to the
t ape the same wafer, electric characteristics and frequency
characteristics of each semiconductor element 2 are
different.
The quality rank and defectiveness of the
10 semiconductor wafer 1 is determined per individual
semiconductor element 2 by an examination. To identify the
quality.rank_and defectiveness per.positiona;.address,'each
'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 defectivenesé 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 gquality rank. The



menber 42, as well as a device structure thereof. As shown in Fig. 10, as
well as Figs. 1 and 2 of the first enbodi nent, the wafer housing cassette
50 is fed 10 fromthe back side of the device, and held by the feeding
section 51 constituting an el evating nmechanism so as to be ascended or
descended. In the wafer housing.'cassette' 589 a plurality of the
"supporting bodies 6 supporting sem conductor elenments 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 sutiicmiddinr a elfmintex 2, actifngdetsirihified and phacgdfestite
pl:aci ng base 12 froma lateral side in the state that the pressing board.

11 of the 20 gorgnett iecaivpbgededh @n disposesdetios abowsdd Fig. 13
of-the.first enbodi nent. Ascending and descending operation of the

pressing boar b lihé Brhdevabdyindrer) actuator 13. Wien the supporti ng body
6 is placed on the placing base 12, the pressing board 11 is descended and

25 depresses the supportydm sveied fdéééﬂ@pﬁicﬁ{ ouids des &k Ci A9 ﬁ@thé&eefoﬂ

by a specified anobunt as shown in Fig. 2 of the first enbodi nent.

result, tie dl@t%ﬁ@@ﬁmf isemi@oRRdedreqeabhynts eackdi Eﬁ%t'?ﬂ%fnéeﬂﬁ je

center thereof on the placing base 12, which extends array pi of eacCh
5 sem conduct %o&ar e@Eﬂéugeéuaﬁoehadwfa&@&e%usaag Riddsetqarso sed eradeshar

el enent 2 apart n this state,
member 42, as well as a device structure thereof.

As shown in Fig. 10, as well as Figs. 1 and 2 of

the first embodiment, the wafer housing cassette 50 is fed

10 from the back side of the device, and held by the feeding
‘'section 51 constituting an elevating mechanism, so as to be

' ascended or descended.  In the wafer housing’ cassette 50, a
plurality | of the .sﬁpﬁofting"-bddieé' .é '.sﬁpportiﬁg
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

tﬁe feeding section 51 is extracted by a wafer éxtracting

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

_ side in the state that 'the pressing board 11 of the
20 combonent 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



conponent receiving section 7 is noved, and each sem conductor elenent 2
noved to the pickup position Cis subjected to pickup operation by the
suction nozzle 3. 10 As shown in Fig. 2 of the first enbodinment, on the
base 15, there is provided the two-direction noving device .10 conmposed of
the -X table 22 . to be noved in the' X di¢@ction by the X-direction
driving notor 21, and the Y table 24 to be noved on the X table-22 in the
Y direction 15 by the Y-direction driving notor 23. On the Y table 24,
there is supported the conmponent receiving section 7, thereby the

two- direction shedtngddey ce dPechfisédt amongtt hes shewn Ynt dfies 2oofmovhag
inthe X and Y two directions. Also, in order to handle a |arge-sized

sem conduct or fidsef 2abbdiderte | S Ay oui desbultr eceihel ngished i ahaeatt addi nfs
devi ce. 9. The conponent receiving section 7 is supported by the bearing
27 s0 as to be:gHdd® Eghalbyabaukathe dizpptivnmEreny entdentqosthepsodl
the supporting body 6 and is rotatively driven by the notor 28 and the

gear nechani sreR5tRY pladRngP =GR ilal,e WRIder exbbn@s Speehli gdldch of neheh
to 61 the first enbodinment, the drive gear 29a is fixed to the rotation

axis of the Noi&hi &SndddEot UENERBhE 38 Sipddited OrRONEsh, I 688l \HUId SEELERN
7 to which .the- placing base 12 is fixed is supported by the frame 26 in

a rotatable monefcSndhitesgh ENEmbBRAri DO Apardnd is Y ovirled wiidréhe grar
29b in a peripheral portion of. the |ower inside thereof, so
component receiving section 7 is moved, and each
semiconductor element 2 moved to the pickup position C is
subjected to pickup operation by the suction nozzle 3.

10 As shown in Fig. 2 of the first embodiment, on
the base 15, there is provided the two-direction moving
device .10 composed of the X table Zz_to.pe-mQVed'in the X |
dirécfibn by the X—diréctiﬁn arivingﬂﬁotAr'21,-éna-the Y
table 24 to bg moved on the X table 22 in the Y direction

.15 by the Y-direction driving ﬁotor 23. On_the Y table 24,
there is 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.
Alsq; in order to handle a large-sized semiconductor wafer

26 1, theré is provided a receiving séction 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



that the gear 29b is geared with the drive gear 29a. Consequently,
rotative driving of the notor 28 rotates the drive gear 29a of the notor
28, which in turn rotates the 10 gear 29b geared with the drive gear 29a.
As a result, the turntable 38 of the conponent receiving section 7 rotates
against the frame .26 . via, the bearing 281 which makes -the. placing
base 12 on the turntable-38 wurntable 38 rotate. In the above structure, a
sem conductor elenment 2 15 is noved in sequence to the pickup position C
wi th novenent of the supporting body 6 in the X and Y two directions. On

the base 15, the pusbtupnpiodifhent, Sttt drtdet geae d9aehs Epwedd ndihe
downward by the actuator 17 supported by the frame' 16. The sem conduct or

el enent 2 novestaton haxpsCkid Re PASIELIroRE; i s The therwtaike bgBnp Pushed
up- hi gher than- . other surroundi ng sem conductor elenents 2 by ascendance of

the pu-sh-'ur)‘pci:csmslgon@:w @é@gﬁlwg gaetbynone teashliyhanthe SAGERlY Biséhe2
suction nozzle W t hout  bei ng bothered by surroundi ng sem conduct or

elements 2 orjgapiskdg 25 ShSPOREEATHY ©he SHFARENES NIn SENMFSLAEAET 8" mEhRERNT S
2. As 62 shown in Fig. 10, the suction nozzle 3 is operated by a transfer

head 13350f arkpIpQReRhe! HaRTHGY GeNi Cihd 3lsSprasidba bl &l eyaiingognd
rotating operation. The transfer head 133 may be noved on an X-axis rai
81 in the X 54 pegtd plpibyrsl | Yohgigh adk XtAX S dreCihoadr it By or 8la,
that the gear 29 1is geared with the drive gear 29a.
Consequently, rotative ariving of the motor 28 rotates the
drive gear 29a of the motor 28, which in turn rotates the
10 gear 29b geared with the drive gear 2%9a. As a result, the
turntable 38 of the component receiving section 7 rotates
- against the frame.26:vi¢'the_bearing‘27, which makes the
placing bése'12.on fhé turnfébie-3§'rot§£é..
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 thelstate 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



and may also be noved in the Y direction with novenment of the X-axis rai

8l in the Y direction by an unshown Y-axis rail. As shown in Fig. 10, as

well as Figs. 1 and 2 of 10 the first enbodinent, the taping unit 70

exenplifying the conponent housing section is disposed such that the tape
menber 42 is - located -so' as to be | a2 .over the' conponent

recei ving section 7. The transfer head 133 sucking and holding the

semi conductor elenment 2 |ocated at the pickup 15 position C with use-of the

suction nozzle 3 noves on the X- axis rail 81 to nove the suction nozzle 3

on.t he upper gshiden ofnt Fégt aped,netber sf2tiByp descersli Bg itsheosercdted bgzzd e

3,. the transfer head 133 houses the sem conductor elenent 2 in the

concave secti airaAdea ot i 183 hef t apeompenbat #PanBfe?0ddivipesildyd tdee as
taping unit 70 so that part .of the tape nenber ‘42 is laid over the upper

side of the caponeditble r etevitifgsead aotatihgtapechioloye, Th@wrghsfer
distance of the transfer head 133 fromthe pickup position Cto the tape

merber 42 is shoid ensd, hAer oy meReaNeshi Nt | FpeRYed 2ilra@sfeh the X
efficiency in handling of a |large-sized 63 sem conductor wafer 1. As

mappi Nng of eaqi wIH I BIE Y BRI RIE oh W-tdkiSldddt AN kiditie maud dya,
exam nation is already executed as stated above, the quality rank of a
sem conduct or gnhelRpni1doSHekadviy tie Bt ¥ 0pipe&El 8n3withoMAi@e of
the X-axis rail 81 in the Y direction by an unshown Y-axis
rail.
As shown in Fig. 10, as well as Figs. 1 and 2 of-
10 the first embodiment, the taping unit 70 exemplifying the
component housing section is disposed such that the tape
. member 42 iS'located.so asLtp be laid .over the component
'receiving section 5. : The tfénsfef'ﬂead-i33'suckin§ aﬁd.
holding the semiconductor element 2 located at the pickup
15 position C with use - of the suction nozzle 3 moves on the X-
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 disposiné the taping unif 70 so that part of the fape
member.42 is 1laid 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 impleménting improved

25 transfer efficiency in handling of a lafge-sized



based on a mappi ng address thereof. In conformty wth the obtained

quality rank, the control unit 48 controls the noving distance of the
transfer head 133 in the X direction, and houses the sem conductor el ement
2 i'n a respective tape 10 nmenber 42 of the taping unit 70 corresponding to
the quality rank. If the quality rank isgyovided in three degrees: "a"

., and. "c" , the taping unit 7.0 is disposed -in three rows in response
thereto. In controlling the noving direction of the transfer head 133 in
the X 15 direction in conformty with the quality rank, there are housed a

sealconductogeﬁiggﬁaﬁcgoyn&Qfggelqual|ty rank "a" in a taping unit 70a, a
sem conduct or el enent 2 MAt the quallty rank "b" in a taping unit 70b,

and a sem conduct or tggcﬁu%%hﬁﬁdﬁaﬁe ! dTerddife t apkaAgRuni t
70c, 20 thereby enabllng ta%ﬂng packagi ng of the sen1conductor el enent 2

by the quali E;é E‘E§ AR SRR Mn@&i%ﬁoﬁéﬁﬁné@éﬂglgnhﬁaégdf ef;%CI t@aed

with a front nvertlng evice oper at e ng a

back side ﬁéﬁﬁé?géﬁéd?n%?{’ge O T S e % PSR
sen conquct oL yaLRE 1o 1 §upAslC yeh  Lbacehahe pdians afé' t%'l 25 1e

t her eof faC|ng up Wién. e sent con S trans erred to the

Egﬁgegﬁgﬁf{yg%st oh$a5m28%i%% adhgegget%%&b%%.pl%%?d%ﬁ%&%ﬁfﬁ% with the

obtained quality rank, the control unit 48 controls the

moving distance of the transfer headl133 in the X direction,

and houées the semiconductor element 2 in a respective tape

10 member 42 of the taping unit 70 corresponding to the

quality rank. If the quality rank is ?rovided in - three

. degrees: "a", "b", and. "c", the tﬁping_Unit 10'is'disp05ed

in threé LOWS in  resﬁoﬁsé .tﬁéreto. | -In cénfrolliﬁg 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

eiement 2 with the quality rank "c" in the taping unit 70c,

20 thereby enabling taping packaging of the seﬁicondUctor
element 2 by the quality rank.

As shown in Fig. 10, the taping unit 70 is

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



t he tapi ng- packaged sem conductor element 2 is nmounted on a circuit board

by the electronic conponent nounting apparatus, it is nounted with its
active plane facing up, so that electrodes on the active plane are
electrically 10 connected to circuit pattergf of the circuit board by

r

bondi ng. However, a nounting nethod on the

a user using the sem conductor elenent 2,. and therefore a nethod for

mounti ng the sem conduct or

be required.

15 Housing of the sem conductor elenent 2 with the active

pl ane facing d&Wented npl edent BRREFORMECEPHNt SRR | nger fiorgedevidte 1S

As. shown i n

support ed sucleiHgongUGta -BagRr 20 {fvbrsifgldd¥vike Faen Hahe 1vikhcan be

Figs. 21 and 22, the front-back_ inverting device 171 is

i nverted 180 degrees about a central axis 171r. At _the center of the -

f ront - back

suction hole 171b, through which suction is made via a suction passage

171g so that tedensndhe2oppesitiransderiyed2stacttingee prRfe embele &y cdhduts or

element 2 held by the 65 transfer head 133 is sucked and held by the

front - badk
device main

i iparsechgvifelvi themaciiedplenea. fatiand rapt - bfonsegrentilyy if

body 171a is linked with a pinion 171le-di sposed on the |ateral

side of the fridw -tegring-rparkdgeyd denigpnductors elenant itisgmduntedten ea
therewith. The pinion 171e is

10

circuit board by the electronic component mounting

apparatus, it is mounted with its active plane facing up,

so that electrodes on the active plane are electrically'

connected to circuit patterns of the circuit board by

bonding. However, a mounting method on the circuit board

',.is determined by a usgr:using the semiconductor element 2,

15

20

25

and therefore a method for moﬁntihg- the semiconductor

element 2 with the active plane facing down may be required.

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 is supported such that a .front-back

inverting device main body 17la can be inverted 180 degrees

about a central axis 171r. 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 1l71g so that the plane opposite to the

active plane of the semiconductor element 2 held by the

cuit board is determ ned by

elenent 2 with the active plane facing down may

iengpdanecdhrtiaehofycinga ui-her &hen f bhaedeigandugigie



geared with a |arge gear 171f, which is liked to one end of a link 171h
rotatabl e about a fulcrum 171p, while the 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 cyéénder 171k nmoves the end 171j
of the driving rod to the left side in Fig:723, the link 171h rotates
-count ercl ockwi se. around the fulcrum 171.p, thereby rotating the |arge
‘gear 171f clockwi se, which, in turn rotates the pinion 171e .
countercl ockwi se, and so the front 15 back,inverting. device main body 171a
9%n?ﬁhegp?gher

i s.inverted 18&2n3d6recieddom33 sofi FYFHRE paact i % WPk
Filg. 23 to a.chain line paosition on the |eft side thereaof. Consequently,
the front - bacKAVRF&iRGh GledehGie S nb%%ylsi?ia Thee £ ARt Dot e Ceict 1o
.42a of the-tape nenber. 42 20 exposed to the inside -of an openi-ng 171d of
the invertingde¥dFec@aim bodyr Wiliandishd inked rwh;@acﬂ&nmrlﬂlﬁy%é@ Qged
mai n body 171a back to an original position, the air  cylinder 171k is
rever se- dri ve®n Fhtoviateralendidy 19 ofhendroptirbrsd deyeardinge degite s1 gk
in Fig. 23, which rotates the 25 link 171h cl ockw se about the fulcrum
171p, .t hér eby 66 ag otat ingeghallyr gotgdsr thveprewtidint er Chockinden fhile is
rotates the pinion 171e clockwi se, and inverts the front- back inverting
devi ce mai n b@PArEM #itd0 2 degrigeggaon A L chiiich i bdwed itth ore emd 0&ft
side of Fig. 23 to a solid 5 line position on the right side thereof. In
i nverting a link 171h rotatable about a fulcrum 171p, while the other
end of the link 171h is connected to an end 1713 of a
driving rbd of an air cylinder 171k. Consequently, when
10 driving of the air cylinder 171k moves the end 171j 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 the pinion 17l1le 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 1line position on the 1left side thereof.
Consequently, the front-back inverting device main body
171a faces the concave seqtion_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 171la back to an original position, the air
cylinder 171k is reverse-driven to move the end 171j of the

driving.rod to the right side in Fig. 23, which rotates the

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



operation, when a proximty sensor 171lm detects that the front-back
I nverting device main body 17la is positioned at an inverting position,
sucki ng operation of the front-back inverting device nain body 171a is
term nated so that the 10 front-back invert'ég devi ce mai n body 17l1a stops
suction and hol ding of the sem conductor efenment 2, by which the
sem conductor. element 2 is housed in the concave section. wth the active
plzane facing down. It is'" noted that' another proximty sensor 171n
detects that the front-back 15 inverting device main bo 71a i s returned
ta.an origi naFotsddng ofhend Jedsdy fQﬁa""tgraJneéfér rqwqfe?&dy%‘éﬂf%duct ofhis
el’ement 2. Hereinbelow, a nethod for using the front-back inverting device
171 . struct ur é@tadesdike wpiripgre 1Jdesekqekviliey dedciryegtswide front-
a' sem conductor elenent 2 is transferred.to the tape nenber 42 with the
active plane bRgd ninvprting dexisermadhd PPy | %7§%vé@0t,od%9‘ura%af6@nt he
tape nmenber 42 without the front-back inverting device 171 disposed. |n
this case, th&hsdm doftuRticlameer bheaheht Sddgoededidir & 180 i $pbid
tape nmenber 42 at the position 67 wthout the presence of the front-back
i nverting devildael7nosihen @mefheontlghbr sdidarefhereps.tr afdf einegrtinghe
tape nenber. 4.42 wth the active plane facing down, the position of the
transfer head oF8Fatricarhe whenr ectPuoximityt seoshe a Blipodeteohnsi khdte the
direction where the front-back inverting

- front-back inverting device main body 17l1a is positioned at

an inverting position, sucking operation of the front-back

inverting device main body 1l7la is terminated so that the

10 front-back inverting device main body 17la stops suction

and holding of the semiconductor element 2, by which the

semiconductor element 2 is housed in -the concave section:

" with "ﬁ:i‘ie 'ac'.:t'i\-re biéné féding dbwln.. It is"rllc.)t-ed that’

another proximity sensor 171ln detects that the front-back

15 inverting device main body 1l7la is returned to an original

poéition and ready for transferring next semiconductor
element 2.

Hereinbelow, a method fér using the front-back

inverting device 171 . .structured as above. will be

20 spécifically described. When a’seﬁiconduétor element-z 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. In this case, the semiconductor element 2 can be

25 housed directly in the tape member 42 at the position



device 171 is provided. Under this condition, if the transfer head 133
that sucked the sem conductor elenent 2 at the pickup position Cis noved
in the X direction, the suction nozzle 3 is positioned on the upper side
of the 10" front-back inverting device main _body 171a of the front- back

i nverting device 171. By descending the suéfion nozzle"3,,the

sem conductor elenent 2 is. transferred to the front-back inverting device
mei n body 171a on"the front- back inverting device 171, and sucked through
the suction 15 hole .171b via the suction passage. 171g, so that the

semi conduct orwkthowhttize inressncesl ahdkel froytthackr bpverbine devécei Agl.
deyvice main body 17l1a. Next, after sucking and holding by the suction
nozzle 3 is Sfihgped, sehécosductondgdeaverd] e2rehs 2 ragisfegmedkdkanthaotzepe
fremthe 20 upper side of the front-back inverting device main body 171la
to anot her posenben. 4Thedtht Hheaiactiyve ndéand7 fading diowren the poséttiong
operation. Via the link 171h, the [arge gear 171f, and the pinion 171e,
the front-backf thwettamgfeevheaednaBd hadythe/Ma difraedieidn ois - batktonber & ng
25 device 171 rotates 180 degrees around the central axis 171r 68 froma

rotati ons5shafposifpporit &1 bieaYt afieestipipor twhgre athe FHonCebserudntiey it inke
front-back inverting device main body 171a is inverted 180 degrees from

the a solid |d@eice®ositl oisorpibeidéght siteleaf Eh@s 28ohd@itiehai nif i khed
position on the left side thereof, and the active plane of

transfer head 133 that sucked the semiconductor element 2

at the pickup position C is moved in the X direction, the

suction nozzle 3 is positioned on the upper side of the

10 front-back inverting device main body 17la of the front-

back inverting device 171. By descending the suction

nozzle:3,;the-$¢micondgctor element 2 is.transferred td the

fronf—back'iﬁveftihg deﬁiée.main b6dy.171a oﬁ'the'fiéﬁt-

back inverting device 171, and sucked through the suction

15 hole 171b wvia the suction passage 171g, so that the

seniconductor element 2 is sucked and held by the front-

back inverting device main body 17la. Next, after sucking

and holding by the suction nozzle 3 is stopped, the

semiconductor element 2 is _ascended and moved from the

20 upper side of.the front-back inverting device ﬁain body‘

171a to another position. Then, the air cylinder 171k is

driven for invertihg operation. Via the link 171h, the

large gear 171f, and the pinion 17le, the front-back

inverting device main body 171a of the front-back inverting

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



t he sem conductor el enent 2 sucked and held by the front- back inverting
device main body 17la faces the concave section 42a of the tape nenber 42
exposed to the inside of the opening 171d of the inverting device 171. In
this 10 point, if the proximty sensor 1712%getects that the front- back
I nverting device main body 17l1a is positio at the inverting position,
sucki ng operation of-the. front-back inverting device nmain body 17la is
term nated so that the front-back inverting device nmain body 17l1a stops
suction 15 and holding in the front-back inverting device main body 171a,
by.whi ch t he BepRcand@iadiasn cthaft 2SURRETEES Byer? EaBRe§URROTHANG jzpil
housed in the_concave section 42a of the tape nmenber 42 with the active
.pl ane facing d6wn. Fhusedquenél¥eni thadfd@t Raglendnyerdingondephek mnain
inverted and. 20 housed in the tape nenber 42..-For using the front-back
i nverting devbedylifllay i tmderdsichgl 80 deprensyabreni ghehea yseilidctliong
the front-back inverting device 171 may be positioned on an extension
line of the pbokdipiposian oth€ inight Xidle eofi ofig252B8hekot lde Ehahn- blike
inverting device 171 is not in use, the 69 concave section 42a of the tape
menber 42 maypbeipdent bondhe drefin sidenthenedfneanfl the pictime pdsirte ot C
in the X direction. Further, unlike the structure shown in Figs. 10 5 and
11, the frontthaclkemivenduniode\elendiyd Aapueked and held by the front-
back inverting device main body 171a faces the concave
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 171lm detects that the front-
back inverting device main body 17la is positioned at the
. inverting position,_-sucking.-operation pf the front-back
inverting device main body 171a 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
171a, 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



structured like a front-back inverting device 78 shown in Fig. 12, in
which a plurality of sucking sections 78b are disposed around a
cylindrical section 78a that rotates intermttently and the sucking
sections 78b are put on each 10 tape nenber 42.. The suction nozzle 3
transfers the seniconductor. element 2 to PRe sucki ng -section 78b
posi ti oned-on-the upper side of..the-cylindrical.section.78a.. Wen the
sucki ng section 78b'that sucked the sem conductor elenment 2 is pasitioned.
on top of the tape menber 42 by 15 rotation of the cylindrical section 78a,
the seni condudicBicaug aasiion (Ladhdiitl HARE MRRRAE | 47 Y dhRRel SEeRedn
42a of the tape nmenber 42. To inprove the efficiency of transferring the
sem conduct or 93} edBntextangicgehlibpe ofenbbe PLGKHUh BRBlbion2E§ the tHhensXer
head 133, a second transfer head 90 exenplifying a second conponent :
transfer devi cinegtinn. di sposed as shown in Fig. 13. Mre particularly,
the transfer head 133 transfers sem conductor elenents 2 to top of a '
relay stand 91 di sposed Burittheruppetikedéhel sthaugBixg ppevingnbdthgs, &Ad
the second transfer head 90 70 separately transfers the sem conduct or
el ements ® on arkk Ikl aytBeanfironttbaskch inyesrtimdberderice | nlthi smay be
structure, since a noving distance of the transfer head. 133 is a
const ant shor tstdiwttancsd hhle sepdiranttharisf Envept taghdeapees Tendaowrd 2ins
performed by the second transfer head 90,

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

disposed around a cylindrical section 78a that rotates
intermittently and the sucking seétions 78b are put on each
10 tape member 42. The suction nozzle 3 transfers the
semiconductor element 2 to the sucking section 78b
positioned on the upper side of,thg-cylindrical,section_78@;
When the suékihg’ééétion'78b"thaf sucked the sémicdﬁaucfor
element 2 is positioned on top of the tape member 42 by
15 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 memper 42 with use of
20 the transfér‘ 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 ﬁo top
of a relay stand 91 disposed on the upper side of the

25 supporting body 6, and the second transfer head 90



transfer tact may be inproved, and | arger the nunber of separate transfers
and nunber of taping units 70 becone, nore efficient separate transfer my
be perforned. As shown in Fig. 14, a front-back inverting 10 device 92 can
be structured to function as the rel ay stag% 91 and the second transfer
head 90. Such front-back inverting device .92 is structured such that a.
mai n body thereof can reciprocate on a rod 93" running across each tape
menber 42 by driving of a drive device-92a provided 15 with rod novi ng
notor, air cylinder gnd theskike,hgﬁ well , as rotation nmotor, air

S narh

cyLinder, andSERBLRFRLY WrER 568y <PREY; 8§'d¢§%m?%%ﬁdgcﬁﬁ? the
el'enent 2 fromthe traa;fﬁr head 133, and E@f sem conductor elenent 2 is
sucked and heF8l®y Bhenfarh 58df RA AFRACR Het suctPohP2d FEVREEUESH,
the main body is noved on ,the rod 93 to top of a tape nenber 42 .
cor r espondi ngStBCEh qBNVLRY rdhREFRCEn ST sERPC T ehgfgnt 133pyis a
driving of the drive device 92a.” By driving of the drive device 92a, the
mai'n body i s CPASERREJSHPER €hetpBEee3aRe §ePaTatPokraRafer LRdeprb 2spe
sem conductor el ement 2 sucked and held by the main body is 71 housed in
t he tapenenbBemBer #3 sist (RREEFENSS &nf cEhevaeqd | fvarsiag thrad 90,
sem conductor element 2 and then housing it in the tape nenber 4.2. Larger
the nunber of tsapafari tgcloperEt kensiBRECYER: n@nghi 18rger bddenehumkre of
efficient 5 separate transfer may be perf orned. '
: separate transfers and number of taping units 70 become,
more efficient separate transfer may be perfornmed.
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 front-back
inverting device 92 is structured such that a main body
" thereof can reciprocate on a rod 93 running across each
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 like. 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 bddy is 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 1is

inverted with the rod 93 as a rotation shaft, and the

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



Al so, enabling each taping unit 70 to nove in the X direction nmay decrease
a noving distance of the transfer head 133 and i nprove transfer tact. More
specifically, as shown in Fig. 15, the taping unit 70 is noved in the X 10
direction such that a tape menber 42 corresponding to the quality rank of
a sem conductor elenent 2 picked up by the?ltransfer head 133 is posi ti oned
at a specified position, and the sem conductor elenent -2 is transferred to
the corresponding tape nenber 42 fromthe transfer head 133 15 noved to

t ie specified position. In handling a | arge-size 'sem conductor wafer 1,

it is effectiheusedpdsi thentepe mepberefider fPhbh SHEUGHPER 18i 8 fectie
cenponent receiving section 7. In addition to this, decreasing a_ noving
di'stance of efich dmrectndgcttive 2@m¥aﬂn§uctpﬁrQﬁﬁNQﬂirﬂcRﬁ@ ﬁb@ﬂtb@ﬁseﬂﬂ)
the tape menber 42 can inplenent further.increase of transfer-efficiency.

As descri bed befmnethhhiapynmnmhur|4§be|vmmggesebheonumbe§ offr separatigdbe:
rotatable by the receiving section rotating device 9. Consequently, as

shown in Fig. opBratabnsheahdr stapithgdiwmits eih hedaneegimareD efificipnt pyg
72 set by dividing a conponent supporting region of the supporting body 6
about ansappr e¢paRbeky teanstalr may beoperdbrimed.supporting body 6, or, for
exanpl e, about the pickup position C into a plurality of regions is.
switched to be 5 positi aned,atenabiiitkueashateimi ngosintiitory OF tshawarveasima 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 ip the X
10 direction such that a tape member 42 cdrresponding to the
quality rank of a semiconductor element 2 picked up by the
_transfer head 133_is_positioped at a specified position;
apd the 'semipohductor ‘element 2 is transféfped: to the
corresponding tape member 42 from the transfer head 133
15 moved to the specified ppsitiOn.

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. 1In addition to
this, decreasing a movinq'distancg of each semiconductor

20' -element é from the-pickup position é to the tape member 42
can implement further increase of transfer efficiency.

As described before, - the component receiving
section 7 is structure to be rotatablé 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



slanted area in Fig. 1 of the first enbodi ment by rotation of the
supporting body 6 about approximately the central position thereof, and
after each unit region D1, D2, ... is positioned at the pickup standby

position E,

t he conponent 10 receiving section 7 is noved by the

two-directi on nmoving device 10 so that thd2positioned unit region D1, D2,

.., are

. noved in. the X and.Y direction. If only the unit. regions DI,
b2, ... noved to the pickup standby position E are noved
by this rotative novenment, for noving the 15 sem conductor el ement 2 to the

pi ckup positi®sgstChyn degdine, aa wovbepeditst sHPPostinige" regdmponedt the

recei vi ng

section 7 in the X and Y direction ig short ened. len
t oget her wit hsupportirgt boflydiék paisdwly &he appapigakslty 7centrahepappbiosi de

Consequent |y,

of -t he conmponent receiving 20 section 7, necessary tinme for transfer is
furt her  shortefiethe shppebyirgabddyvigbi nereafer oéxprpdiact abausf thei packuue
to decreased transfer tact. Also, as shown in Fig. 10 and Fig. 2 of the
first enbodipesitivheC,rdmtioera deMixzl tfy acfayediocvspdreniwit@bedictor theng
to the third enbodi nent is equipped with an 73 identifying device 36

I ncludi ng a reosfhiahed catera Plakuphastamdbgs podeitkoncdhdwsticown elaemeat 2

at the pickup position C'and perforns inage recognition,” as well as a
ref erence posslanhedwatrehi dg Gdg.cd IE tHied Bivdtchemboddimértebygerotation
position recognition by the identifying device

10

15

20

25

of the supporting body 6 about approximately the central
position thereof, and after each unit region D1, D2, .. is
positioned at the pickup standby position E, the component
receiving section 7 is moved by the two-direction moving
device 10 so that the positioned unit regioh D1, D2, .., are

moved in the X anth_direqtion. If only the unit regions

D1, D2, .. moved to the pickup standby position E are moved

in two directions by this rotative movement, for moving fhe
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 is shortened.
Consequently, together with the effect of disposing the
taping unit 70 on .the upper_;ide of the component receiving
séction 7,lnecessary time fof transfer is further shértehed,
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

in. two directions



36 after the unit region positioned at the pickup standby position E is
switched with rotation of the supporting body 6 by the receiving section
rotating device 9. Nornmally, 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 common position reference for red@gnizing direction and position
when being picked. up and transferred to the tape nenber 42. Exanpl es of.
the position reference include two points A and B locating on 15.the
diagonal line of a seniconductor elenent 2 as shown in Fig. 13. Regardless
of __whet her t hiderti fpimycideviadeen®6t iRclhuddnghea shepegofizangquamera 36a
réctangl e, the position reference is used to identify direction and

posi tion aroutiatt hisnaxped ertié  2emieonsiuaiorf yehgmehé eXplamatttiey, ptikk&upase
of -the sem conductor elenent 2 with the shape of a rectangle is. shown in

t he drawi ngs. p&Ebbonr € s&idl c pdifcrmis eimagat TecADhitd o4 dhaeddmeas oa
al nost t'he sanme position at the pickup standby position E in each unit

region D1 to PdrdbeibeWnpbrikiion 1 sofitdiEnyg r dewindodi 3Nt thit | switdheat ed
74 that the direction of these sem conductor el enents when they reach the

pi ckup ssandbyepesthtenoE pBgithenpestbygantioh bhethesiticafifefiapedewice
points ‘A and B are each different as shown in Figs. 6A to 6D of the first
enbodi ment. The arghf apncgnis dehebfii ped ik odedotAt | e apILRUP! sthadby
position E is switched with rotation of the supporting body
6 by the receiving section rotating device 9. |
Nérmally, semiconductor elements 2 on the

10 supporting body 6 are arrayed in the same direction if they
are of the same types, and have common position reference
for.recognizing direction and.positiqn when being_picked_up,.
And transferred to the tape membé£ 42; 1Examples'6f 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 semiéonductor 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 explanatéry, 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



supporting body 6, so that depending on which of the unit regions D1 to D4
Is | ocated at the pickup standby position E, the rotation angle of the

sem conductor elenment 2 at the position fromthe position reference points
A and Bis 10 known. By utilizing this structure, after the reference

posi tion swi tching device- 37 receives a pddition-switching signa
informng that each of the unit regions DI to D4 is. swtched 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 sw tthathg thkeviddeedtioni tchiethesfecr sambcohdposoti sl eneaoosi wWhem of
tHe identifying device 36 to copy with gradual displacenent of the-
direction of theysegachndilad opickepestandbef pestihion £ 2nd eghenppedittioaned
at .t he pickup standby position E, i.e., gradual displacenent of the

direction of- bbetﬁéspbBQﬁloheﬁ:élf%ﬂéﬁcEOpth&tA andnB, Bbyra speni Hi€deangite
around-the center of the sem conductor elenent 2, in response to a-

rotation amougk @hdwie SVPPOEEL NGabady € bHerbbY ARG Genibo eSS bitdiel 0
prevent failure of recognizing the direction or 75 position of the

sem condgct or ggkgaRBhcd ags'eletagmdoereasy af EKeeadibh OBNYIRU" 3FY. thleSO,
in". the third enbodinent, there is provided a tool rotating device 141

I(tn hgl ; 0013 got ghpﬁar@@;m;c%ooﬁ, S6M $87 that! BepeadlingOlol I devoeetad whawn
reglons D1 to D4 is located at the pickup standby p051t10n

E, the rotation angle of the semiconductor elemént 2 at the
position from the position reference points A and B is

10 known.

By utiliﬁing this structure, after the reference

. p081t10n sw1tch1ng dev1ce 37 recelves a p051t10n sw1tch1ng 
'51gnal 1nform1ng that each of the unlt 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 p§sitioned at thé bickup 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



the first enbodinment) for rotating a suction nozzle 3 about the center of
a sem conductor elenent 2 to be picked up thereby. Upon reception of a
position switching signal informng that each unit regi on positioned at

t he pickup 10 standby position Eis switched with rotation of the
supporting body 6, the control unit 48 corrEets the direction. of . the.
sem conductor elenent 2, picked. up .by the suction nozzle 3 based on
krown data 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 pd8itiber efforbe isemikendictolri @leflent PerisCoRIUCtE detlreyiyy 2
| M, each of the unit regions D to D4 positioned at the pickup standby

position E | s ol $RlcagRd thvna acehealchi.ed angle in response to a rotating
ampunt of the 20. supporting body 6, the sem conductor elenment 2 can be

aligned in a specified dilectiion oy tharsf enpedihent, thapsfals tHd@Alded
position F, ‘thereby enabling transfer of the sem conductor element 2 in a

speci fied dirgcticgps | PodddihhonabeiLaCr £a8e Pfnér A Er RIddCiRNCYevide
t he above described structure”enabl es decrease of plane 76 space for the

transfer glevi ganidecr aaserid £8s1 akbabit9Rg WAL U1 toowdk anaf ¢4 gdey o
installed in a clean room as well as control of increase in runfning costs

~of the clean hOM; StFWiRRIimddts 3RV & HdtUGidiL KBRS dARIINY 3 about

the center of a semiconductor element 2 to be picked up
thereby. Upon reception of a positidn switching signal
informing that each unit region positioned at the pickup
10 standby position E 1is switched with rotation of the
supporting body 6, the control wunit 48 corrects the
directibn_of.the.semiconduqtor,element'2'picked_up_by the
sﬁctioﬁ.hoizle:3 bééed'on kﬁde data on the direction and
position by rotating fhe 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 unif regions D1 to D4 positioned
at the pickup standby position E 1is displaced by a
specified _angle in -;’-'esponse ‘to a rotating amount of the
20 sﬁpporting bédy 6, the semicénductor 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 directiqn.
In addition to increase of transfer efficiency,

25 the above described structure enables decrease of plane



packagi ng of the sem conductor elenent 2, that has never been inplenented
before. This nakes it possible to select various feeding styles of the
sem conductor elenment 2 when nounting the sem conductor elenent 2 on a
circuit board. 10 In addition to the tapi ng packagi ng, disposing a part
tray in the sanme position realizes a tray/ack of the

sem conductor.-elenment 2,. which is als.o.applicable.to a gel.. pack. Al so,
in the transfer device of arrayed 15 conponents in the third enbodi nent as
shown in Figs. 9A and 9B, feeding of the wafer housing cassette 50 is set
on, the back spade ofothaidevieansEart hdewiase, otlezreasieconfucinstalsfteon
having a dianeter of, for exanple, 300mm if about 10 sem conductor wafers
1 are housed gyaddeotafittle HeussTer2Aetdseetirestill lied tire sshapmrofrddme, as
supporting bodies 6, the total weight thereof is about 20kg,.naking it

difficult foreian APeEsheFfol Ooganinyrheecassetienimg sestit oifn thiee' cledre.
It is preferable that such replacenent operation is automated.
Accordingly, 1sR¥ti ng feeding of the wafer 25 housing cassette 50 on t he
back side makes It possible to 77 provide traveling space for a transport

robot argl the like ongfahack stgle, hbetvebyserakituie awmirids taping
repl acenment of the wafer hou5|ng cassette 50. The operation flow |ine-can

be sinplifi e;b d{lfﬂ 188 ithd OsémEcdhi@iétof delehbartely, Sthagbihatg wever
operator to ecl a e I'n such operation as

been implemented before. This makes it possible to select
various feeding styles of the semiconductor element 2 when
mounting the semiconductor element 2 on a circuit board.

10 In addition to the taping packaging, disposing a part tray
in the same position realizes a tray pack of the

" semiconductor -element 2, which is also_app;icable_tqlangl

'.baék. | -

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 semlconductor wafers 1 ‘are housed in the wafer housing
.26 cassette 50 in the shape of the supporting bodies 6, thej
total weight thereof is about 20kg, making it difficult for

an operator to carry the cassette and sét it in the device.

It is preferable that such replacement operation is
automated. AcCordingly, setting feeding of the wafer

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



operational setting of the device and replacenent of the taping unit 70.
In view of the forgoing, according to the present invention, taping
packagi ng of sem conductor elenments is 10 fulfilled, and transfer thereof
by selecting the active plane facing up or down is enabled. Al so, space for
transfer may be decreased, and-the apparatuk/ .. if applied to handling of
a | arge-size sem conductor wafer, can be downsized, which enables
suppression of installation space 15 for the transfer device of arrayed
conponent installed in a clean room resulting in reduction of running
costs. More speowfidealtinavetliagretdaae fiimr hanttamsport r agbdt candonduet 9 idfe
thHe present invention is characterized by conprising noving each conponent

supported 20 en the bapkomstideg hhedyeby enabidtiagohutemad iar repdddendndte of wo
orthogonal directions to.a specified pickup position in sequence with a
movenent of tkkeswaFert hogsiady casseli¢et B0 . caieoopriratricay Micwedlimnsal a
specified position, -and feeding the sane to pickup operation by a
conmponent 25 handéimel {PDéd Biyerkimitiach e tto eghen Reintbysdidgi dittgereiB
conponent supporting region of the supporting body about approximtely a

central positic@RAfinigheasUppRiaited besly spetiald zpl uinl iswerof opeghensni sas

positioned at a pickup standby position by rotation of the supporting body

about 5 appr opERia®libnd 1ICesd F@in@OsiEt itde tBEVEEE bhde SIhI1LBEMEnt of the
taping unit 70.

In view of the forgoing, according to the present

invention, taping packaging of semiconductor elements is

10 fulfilled, and transfer thereof by selecting the active
plane facing up or down is enabled. -Also, space for
transfer may be decreaseg, and-the apparatus,“if,applied'to..
héndlihg. of a léfge—éize:.éémicénductof“ wéfer, ~éan bé
downsized, which enébles 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 moying each componént supported

20 on fhe suppofting bbdy in a sfate of being arrayed iﬁ 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



manner, and after each unit region is positioned at the pickup standby
position, each conponent in the positioned wunit region is noved to the

pi ckup position in sequence wth a novenent of the supporting body in the
two conponent 10 array directions, and fed to pickup operation in sequence.
In such structure, the noving range of the 7&rrayed. conponents supported
by! the. 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 dividing the conmponent

supporting regdbdterithessppest ingg eedymrofindhe theppdekiy PBSidly csbdwt 0
a'plurality of regions seen in the two conponent array directions, which

is smaller thapdhiskinG10n bn ddierrabe prisitabhi gt Rheenklppoe@IRGNEHGAR0
supporting region as the noving region. For exanple, when unit regions are

“half regions sgitdyadi yi-89i 8y ¥ argh@onel 180 glegiteRsned hatmayi ptkup
novi ng range in one conponent array direction along the direction of two

uni t regions deldi ¢l 5pesefos! ng%t%!t%ﬂ Sof eghsedu )So'%%'ifng'\ﬂ&{y Ugbbu@S

regions are quarter regions set dividing at an angle of 7 90 "degr ees,

the maxi im Moy Do £ ANOG TP BWOcERFPLDCHoAidh EheBebEONS, akhongyi Pehing
directions of one unit redion being adjacent. to unit 'regions on both

G aeal SO LD SEEL ek oRel] P UL ) JOHLISETE o
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 byithe.supporting body moving
ih the tﬁo'orthoganél directions fof feeding each arrayed
component to pickup operation by the component handling
15 tool is a size range in one unit regibn 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 is smaller than the
region in ‘the case of setting the entire component
20 supporting regioﬁ as the moving region. For example, wheﬁ
unit regions are half regions set by dividing at an angle
of 180 degrees, the maximum moving rangé in one component
array direétion along the directidn.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



pi ckup standby position, where each arrayed conponent is fed to pickup
operation with a novenent of the supporting body, by rotation of the
supporting body about an approximately central position of the supporting
body in 10 the conponent supporting region, so that each arrayed conponent
is fed to pickup operation. Consequently, iM9is not necessary to -nove -

t he supporting body ' beyond .the . above- stated noving range for feeding
ak] the components in each wunit region to pickup operation. Therefore,
space can be 15 saved commensurate with division of the conponent

supporting regpogegkebBs SHBPRRKIRAGMDRAGYiaBORENngaPRhoXwEREBpohBE tCaRkirad
pésition of the supporting body, proving the effectiveness since

consi derabl e geddetiBAsOfal1dIRFEERAr MitRREA RN KB 88BI AT W-é§isHBeing
di vision such as 20 division at an angle of 90 degrees. In addition, the

pi ckup posi ti aa'j_'aegaitnswr'%a@eﬁegf&&s exHPhEthi sidlisi shebedk afs anglsy of
180 degrees and™90 degrees, a relation between the conmponent array

direction andrLhgceMP¥i N Badir . eChi PAuRh1ERG S4PRBAL REgR0AY% PRYiBRJ§PseAD
unchanged. Consequently, positioning for pickup operation 80 of eaCh

components oan ohe c5as kol TRI SEPBLAG RrcPATECABL U LEGs cabhAUOR: the

rotation w thout taking extra - I'n the case of fee e conponent to

D o DA, Al LRogReseh Ol abHinA D clmbaNEAYets
fed to pickup operation with a movement of the 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 opération. Consequently, it is
not.neCessary to-moVe-phe'suppOrting body'peyond.the.abover__-
sfatéd'ﬁbving rangé'fof'feediﬁg ail fhe ébmpoﬁents ih'eaéh
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 bbdy,
proving the effectiveness since considerable reduction of
necgssary space can be achieved with small division suqh 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



achi eved wi t hout being bothered by surroundi ng conponents or causing

di spl acenent of surroundi ng conponents. In this case, the nethod for
handl i ng arrayed conponents, and nore specifically the method for feeding
10 arrayed conponents further conprises novi ng each conmponent supported on
t he supporting body in a state of being arB8yed in the two. orthogonal.
directions to. a specified . pickup position in sequence with a novenent of
the supporting body at a specified position in the two 15 conponent array
directions, and feeding the sane to pickup operation by the conponent

handl i ng t ool oft kagls heompponget atdamn by teesifys hinpl ghentadobyedposhtienn
after each wunit region set by dividing a conponent supporting region of

t he supporti ngswitiyh theuthappgihxtobatign awithdutl t2Ripgsextoa bimehe
supporting body into a plurality of regions is positioned at a pickup

st andby position by rotathomhef cdde sfipimdding biddy abmpbneppr do nptiekypa
central position ‘thereof in a switching manner "and -each unit region is
positioned at ¢peratebup widAdbyusbsip omperationommnenthe5 pushhep pin
positioned unit region is noved to the pickup 81 position in sequence with

a relativg noveResivel, t kaasysupid®r se8grbodickuphePi ekep dopicniedit, mad blee
push-up pin in the two conponent array directions, and fed to pickup

operation in sggHeRG¢Rd hitHiéuit G§&Eng UBSRhkeetih®SSuBfolnd iy pushpuBepits,
the sanme effect as the above nethod iIs
or causing displacement of surrounding components.
In this case, the method for handling arrayed
components, and more specifically the method for feeding .
10 arrayed components further comprises moving each component
supported on thé supporting body in a state of being
.arrayed  in t_he . two orthogonal. directions- t;o_ a -specified -
pickup :positioﬁzuin éequencé‘ with a “moveﬁent  of the
supporting body at a specified position in the two
15 component array directions, and feeding the same to pickup
operation by the ¢omponent 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
20 position of thé supﬁorting body into a plurality of regibns
is positioned at a pickup standby position by rotation of
the supporting body about approximately a central position
therebf in a switching manner and each unit region is
positioned at the pickup standby position, each component

25 in the positioned unit region is moved to the pickup



I npl emented, and the relative novenent of the supporting body, the pickup
position and the push-up pin in the two conponent array directions, if
executed in the direction of approximting to each other, decreases the
novi ng di stance 10 and noving tinme of the conponents to the pickup
position, thereby inproving productivity. Mlernatively,, 'the pickup
posit Lon and 'the .push- up pin are corresponded in sequence to, for
exanpl e approximately a central position of each unit region set by 15

di viding a conponent supporting region of the supporting body about

approxi mately ozaMicd Aesi kegeftet h@itRUpaOriéDgtbody hovemanpl WAl ite
of “regions, and after the pickup position and the. push-up pin are

corresponded t gupddiit NP MbEy, 2BRE ORI Yoddia iaal)t rahd PeBkt kiBh-@fp e8th
20 unit region, the conponent in the unit region corresponded to the o

pi ckup posi tionfangné hewBudbmpbritint | sriByediirectieadsnGed oréhe i Gkikup
position with a relative novenent of the pickup position, ‘the push-up pin,

and the suppor tddira ity iR GBEUEWREGOTPPRCRUCH Isd]i &&dpOps, tARI R &P
25 pi ckup operation in sequencé. This nethod also inplenents 82 the sane

effect and; furthier SAYASUHOLAL, 0N LhRe SHPRAIE | BY RO alb6e ARRATRIASI s

for handling arrayed conponénts of the present invention, and nore

particul arly thandRélidiea,> 484 Ahe r8LERYIFE HRARAMIL Sof S tROVEGSHoLELNg
body, the pickup position and the push-up pin in the two
component array directions, if executed in the direction of
approximating to each other, decreases the moving distance
10 and moving time of the components to the pickup position,
thereby improving productivity.

Alternatively, ‘the pi¢kupjppsition and the push-
ubﬁ pin ére fégrfespoﬁdéd .ih .sequénée: to, for 'éxamplé |
approximately a central position of each unit region set by

15 dividing a component supporting region of the supportiﬁg
- body about approximately a central poéition 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 movemeﬁt 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



conponent receiving section for receiving and holding the supporting body
t hat supports conponents such as sem conductor elenents arrayed in the two
orthogonal directions; the receiving section rotating device for 10
positioning in a sw tching manner each unit region set by dividing the
conponent supporting region of the supporti 2 -body about approximtely
the. central position of.--the supporting body into a plurality of regions
atr the pickup standby position around approxi mately the central position
15 of the supporting body by rotating the conponent receiving section
approxi matel y the ceaimeal gffadt onand t Harthempordaves bodytaeten ved£i n thize
colponent receiving section; and the two-direction nmoving device for

movi ng the cogpppertihgCbbdyng section in the two conponent array 20
di rections and positioning the conponents.in the unit region positioned at

t he .pi ckup standby positiraa @@:ﬁa&%twpﬁwthmdbmg apeabgdoaempbnehes of
pi ckup position for pickup operation by the component handling tool.

Consequent |y, a@di tpdnt| 2nQehRa6q, | SarltPt mBeeegRatii duliardy PtRYi didedithe
recei ving section rotatlng device for 83 rotating the receiving section,

and all the cogReieRt SofUghradRds ctbReeEtster i@ epravsded i pURPeRt i Rthe
body received in the receiving section can be fed- to. pickup operation

under condi t i ORSmPoHendr ﬁé}:él%‘&fb“tééd@@ioﬁmf@'rt e WPUANE hahbiiRg space
saving in the above nethod, making it -
supporting body that supports components such as
semiconductor elements arrayed in the two orthogonal
directions; the receiving section rotating device for
10 positioning in a switching manner each unit region set by
dividing the component supporting region of the supporting
‘body - abOut approx1mate1y the . central . position of - the
supportlng body 1nto a plurallty of reglons at the pleup
standby position around approximately the central position
15 of the supporting body by rotating the component receiving
sectidn approximately the central ©position of the
supporting body received in the component receiving
section; and the two-direction moving device for moving the
component receiving section in the_ two component array
20 directions and positioning the components in fhe unit
region positioned at the pickup standby position on the
supporting body one by one at the pickup position for
pickup operation by the component _handling tool.

- Consequently, additional plane space is not necessary for

25 providing the receiving section rotating device for



possi bl e to advant ageously handle a | arge-sized sem conductor wafer as one
exanpl e of the conponent in terns of space saving. The apparatus for
handl i ng arrayed conmponents of 10 the present invention, and nore
particularly the transfer device of arrayed conponents is provided wth:
the conponent receiving-section for recei vBAg and hol ding the supporting
body that supports conponents such as sem conductor elenents arrayed in
" the two orthogonal 15 directions; the receiving section rotating device for
positioning in a swtching manner each unit region set by dividing the
conponent suppertathing cthernreteiiang ypotiong anddglhbbiue eppPeREREsebyChhe
central position of the supporting' . body into a plurality of regions at
t he pickup 20 3% amdbjcppdicion sdemedtspmxihat suppordistentbedy poeceivad
of :t he supporting body by rotating the conponent receiving section about
approxi matel y ihethentreteioisig i sactfionhecasupporfiedigtbodialkanei vpdrabnibhe
conponent receiving section; the two-direction noving device for noving
the 25 conmponemhdercedndigicrstsimilartbe coonvenhponahtcandayiéds without
di rections and positioning the conmponents in the unit region positioned at
t he pickup st afabyipgsi spaceonsaningsujppor thag dbdyeonmebhodpe mbktiihg it
pi ckup position; and the conponent transfer device for picking up the
conponent 5 whpoeytblét | £onpvesdtantdgeguskyp phandilen wid h ulergk-theed
semiconductor wafer as one example of the compohent in
terms of space saving.
The apparatus for handling arrayed components of
10 the present invention, and more particularly the transfer
device of arrayed components is provided with: the
~component receiving -section for receiving and holding the
Suppdrtihg body " that 'suppOtts - 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 into a plurality of fegions'at the pickup
20 standby position around approximately the central positién
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

25 component receiving section in the two component array



conponent handling tool and transferring the sane to other places. In such
structure, conponents such as sem conductor elenents 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 conponents are picked up
by, for. exanple, the conponent handling to®¢ of the conponent transfer
device simlar to conventional one and transferred to a specified |ocation
socas to be fed to 15 following handling. In this case, the device may be
further provided wth: the identifying device for inmaging the conponent at
t he, pi ckup podittesrt izt peridr posd tilvagaa etbgni conppnends t he rther emmit
‘position switching device for switching 20 reference of position

recogni ti on byrddien dposityongddeati ctheegrickupre sdandbly regsdniat bhe the

pi ekup standby position is switched with rotation of the supporting body
by the recei sumpaecingrbsdy abhagbgdesheeat! fthiet piskupe mesia; i omorared | yhe
conponents on the supporting body are arrayed in 25 the sane direction if

they are the sesmpaosmonatiahsiard dbvibavefepmmirckiass t ivpn taker emgpohent
recogni zing direction and position in various handling after pickup

operati ons  suckhérsewsOCES Si$guowvss et | thg, phelasp o s BbllooNith Ngse YBethe

each of the unit regions is switched to be positioned 5 at the pickup

st andby positi&dnpondéet ahandl d@uUBdolheand 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 components are
.ipigkgd_up by, for -example, the~cpmpqnent handling tool of
the campoﬁeﬁt'tranééer:deviéé'similar.td conventional one
and transferred to a specified location so 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 referencé of position recognition by the idenfifying 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, componénts on the supporting body are arrayed in

25 the same direction if they are the same components, and



pi ckup position, the direction of the conponents such as semni conduct or

el enents of each unit region positioned at the pickup standby position,
i.e., the direction of the position reference, is displaced by a specified
angle 10 around the center of the conponent in response to a rotation
anount of the supporting body. Such angle .&Bsplacenent maybe conpensated
by switching. reference of position recognition of the identifying device .
whenever a wunit region positioned at the pickup standby position. is 15
switched, thereby making it possible to prevent failure of recognizing the

di rection or peghie OfomfioMeidosdtidRCr e@S€reftel eRAYNLEEOGN AL EHE AR rettSion
the device nmay be further provided with: the tool rotating device for’

rotating the comeengstit28nhand! vagibael whealihde sqrrirer pOEkipe cpEmanest
such as sem conductor. el ements to be picked up thereby;, and the control

uni't for contrlddymd alshepkeebss9hal i Ndsgdenmbtengp aBousOngprr&kd andlidenidon
of the conponent picked up-by the™ conponent handling tool through rotation

of the conponefjy {?&?'éﬁ%ﬁ@% by $Bgibag! ik0lwiiitRa cde i HesheVEl orfed
unit 86 region é%ﬁt e pickup sté%dby pgéition is swtched with rotation

of the supporting hady B,Xc%(ﬁﬁ rSeShdb P Sestd h WY akbRAtden Corouhd NS
case,. if the direction "of a . conponént such as sem conductor elenents
in each of the . unif £EGELISHPOTH WLLedtidhieoRi QP SbAPOR¥NEESISUAN 4§
semiconductor elements of each unit region-positioned at
the pickup standby position, i.e., the direction of the
position reference, is displaced by a specified angle
10 around the center of the component 1in response to a
rotation amount of the supporting body. Such angle
displacement may be .compensated by switqhing:reference'of
-positidn:recoghitioﬁ of the identiinng'de§ice Whehéve¥'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 fhe centér of the componéht 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 componeﬁt picked up by the
component handling tool through rotation of the component

25 handling tool by the tool rotating device whenever a unit



di spl aced by a specified angle around the center of the conponent in
response to a rotating anount of the supporting body as described above,

t he conponent can be transferred after the control unit controls the tool
10 rotating device so as to rotate the conponent handling tool that picked
up the conponent for correcting the displagénent, thereby: causing, no
‘inconveni ence nor problens. in.handling the conponent such as

sem conductor elenents in a specified direction after transfer. 15 The
-apparatus for handling arrayed conponents of .the present invention, and

nmor.e particul afdgidhe atoush8g pidairs e sehndblayesls COIPONE Sswitched with
cHaracterized by being provided wth: the conponent receiving section for

recei ving and fetiivh ' blre t&wop&ﬁd;swﬁtm@lybbagt PERE! T2l iGAMRPNSaESi6HCH
as-sem conductor elenents arrayed in the two orthogonal directions; the .

recei ving secti®pn# D@t idedricdeVi cerrf OkhResi ¢4 £9) Nd f NtReSWikdd iomBYTEr 2
each unit region set” by dividing the conponent supporting region of the

supporting bodyoghondn@PRLSK MBS elkmi BeneRRitoz! LPeOStsi AR Ofadhe of the
supporting body into a plurality of regions 87 at the pickup standby

posi tion aroung, appLaxk BRE e stike oneNtdta! tROS] E.EﬁﬁpOfstta@x%b%U%Hh%@n bedy

by rotating the conponent ireceiving section about approxinmately t

oL o g’ ooey S AR PO P rARY, el Rl e ORRRBER! O tne
component 1in 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 wup the component for correcting. the

. displacement, therebyfcausing:nO'inqonveﬁiéncg nor prqblems_
in,hahdling.tﬁe.componehf éuéh“és sémicénductor.eleménts 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 is .characterized by being
provided with: the component receiving section for
receiving and holding ‘the supporting body that supports

20 cémponents such aslsemiconductor elements arrayed ﬁJl thé
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



novi ng the conponent receiving section in the two conponent array
directions and positioning the conponents in the unit region positioned at
t he pi ckup standby position on the supporting body one by one at a pickup
position; the 10 conponent housing section for receiving the conmponent in
t he conponent housing menber for next-step BaAndling so as to handle the
~conponent in a .specified packing style; and the conponent transfer device
for picking up a conponent wth use of the conponent handling tool
whenever the 15 conponent is positioned at the pickup position and
transferring tdie thee pickie chanoiantpbsiitioy rerdand i apprioxivedediyenthe
hdusi ng section. In such structure, receiving the conponent such as
seni conduct or dreneEal spokiithons q@f cikbe upuppert 0ot badyf epy edatattimg the
conponent housi ng nenber provided in the conponent housing section makes it .
possi bl e to aceamdnabt hecsiningnsiedeboh ngboht t approxjmatelyibha pavkiad
style suitable for next-step handling through selection of the conponent
housi ng nmenbergoshtigmecsutheassumpeas iang pady etrece2¥ely int i thei ogmpanbnt
necessary property in the above transfer 88 operation. In this case, the
device may be facéheingr aédteibni tthd heweortire@ctinn twivitgnt delticeg for
operation of the conponent transfer device and the housing device so that
5 the conponenhoRDnGi e SESHpONeRBN §EOYVIRgt Becpionalint yhef 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
10 component housing section for receiving the component in
the component housing member for next-step handling so as
. to handle the component in a specified packing style; and '
fhe'cbmpbnent.trahsfer'defide"for picking up a component
with use of the component handling tool whenever the
15 component is 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
20 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,

25 by utilizing each necessary property in the above transfer



conponent housi ng nmenbers side by side and a plurality of the conponent
housi ng nenbers are separately used depending on a type of the conponent

pi cked up by the conponent handling tool and recognized by the identifying
device for 10 transfer and housi ng operation. Accordingly, in the case
where different conmponents with different q@8ity rank are present in
conponents such as sem conductor elenents on the-. supporting body, the
cofrponents may be housed with separate use of different housing nenbers
per type, which nakes it 15 possible to achieve feeding of the conponents
for. respectivepappltieati on or handling by utilizing the recognition
fupction of the identifying device. If one type of the conponent such as

semi conductor el ements ignathdef emdse/e thoddetice hmagober Gurithier exantidsd
control so as 20 to dispose in a .disposal section the component which is

determ ned as Whehdetget iothtcdduehiby foe eontm@llinig opasedion tHE the
recognition result of the identifying device, which makes it possible to

achi eve easy pkoaoriehd Ofranief&ect Hueipeodit sthe hbestinansdericycke, that
thereby saving a 25 special operational step. 89 The apparatus for

handl i ng &rr ayegeC YRRt Houdhdresehion n¥gnt bebviasd ther §isiaeaifiabty
the transfer nethod of arrayed conponents. is characterized by

conpri si ng: fe%@)’ﬂ?ﬁbn@i‘ﬁ: SRR G NleR9dYs t Baaesub@p(ylt&e 3aRd PhUkAkida i&fy of
conponents in a te of being arrayed in the
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. Accordingly,.in the case
where different components with different quality rank are
-present in components such as: semlconductor elements on the .
'supportlng body, the components may be housed w1th separate'
use of different housing members per type, which makes it
15 possible to achieve feeding of the components for
' respective application or handling by utilizing the
recognition function of the identifying device. If one
type of the component such as semiconductor elements is a
defective product, the.cohtrol unit executes cohtrol SO as_
20 to dispose in a cheposal section the coﬁponent 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.



two orthogonal directions to a specified position; noving each conponent
I n sequence to the specified pickup position wth a novenent of the
supporting body at the specified position in the two conponent array

di rections; picking up 10 the conponent noved to the pickup position with
use of the conponent handling tool; and tr@®sferring the picked-up
conponent to' a transfer position set. to be .laid- -on. top of. the
supporting body with use of the conponent handling tool. According to the
transfer method, with a novenent 15 of the supporting body in the

conmponent array directi dnss apperptvkeflonphandpdngnarrayedansitgoreshtt dhe
triansfer position set to be laid on top of the supporting body with use

of the conponaie hereséng tadkentidbnsh ammkasoré ppesiliieally deny cessnsfer
nmovi ng di stance of the conponent handling 20 tool. Larger supporting region

of . t he. conponeftha tREF SupRRREdNg b@ﬁpoh@ﬁlteaseﬁst hechavidtet 2pge ofbyhe
supporting body. I'f the transfer position is on the sane plane, the

Maxi num neces sainpriyint: difgledieg Ofthé heuppditdily NBoPdYLIEHE ek p@rts a
di aneter of the supporting body. 25 However, providing the trans

position on thewhpeicyi 88 S8mpSheRtSOYHNE ditheet iogn vfiddey thgthedy
shortens the ‘transfer distance, thereby inplenenting efficient transfer

0perat|0n‘Mtrtﬁ%“%rﬁﬁsgoﬁéﬁn%ﬁ%@c&h%ﬁs|ﬁthesbééﬂ$E%H'ﬁﬁéﬁtﬁoﬂﬁwﬂoVﬂhﬁ
region set by 5 dividing the conponent supporting region of the supporting

each component in sequence to the specified pickup position

with a movement of the supporting body at the specified

position in the two component array directions; picking up

10 the component moved to the pickup position with use of the

component handling tool; and transferring the picked-up

: component to a transfer position set to . be la1d -on. top of.

" the supportlng body with use of the component handllng tool.

According to the transfer method, with a movement

15 of the supporting body in the component array directions,

the picked-up component is 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 supporting 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



body about approxinmately 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 approxinmately a central position
thereof in a 10 swi tching manner, and whenever each unit region is

posi tioned at the pickup standby position, ¥ch conponent in the
positioned. unit region. is noved to a specified pickup position in
sequence with a novenent of the supporting body in the two conponent array
directions. 15 Consequently, if the supporting body has a | arge di aneter,
nmor.e ef fici enbft ramsdeingpdinecbhons oifniihemesuprhriving bodyt istwirdens, the
di'vided unit regions are transferred to a specified region by rotation and
each unit regitmanstfieansdisytragttd,0 therapecinpédmerying effimdead |trdanvsfeo
conponent array directions. As a result, -with transfer fromthe pickup

st andby posit cperatien ailtdr ghatened itrandfedy tdare .nove each conponent to
the pickup position with a "smaller noving distance. In addition to
providing the transfer Ipositi¢ obransfée mepabdsi daddf ikt neegigndigeactbpn
25 of the supporting body, the transfer distance is further 91 shortened,

t her eby 5l egErtiidiheftilici enipétiemst sippopeingi eagibhh ofhaHe natbpsBbhGr
time. Further, the conponent picked up with use of the conponent handli ng

tool may be tRRBf erdesuwi t BppreRimatdey 5 aandcdrtka i dposfitibg C@WPONERs
i nverted, thereby enabling '

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

10 switching manner, and whenever each unit region is

positioned at the pickup standby position, éach component

in the 'positioned_ unit‘_region. is .moved to a specified

piékﬁp éosition.' in 's.-eq\ience'. with a nllo.x-r.erlne.nt- of 't'he'

supporting body in the two component array directions.

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

more efficient traﬁsfer operation is implemented. More

particularly, divided unit regions are transferred to a

specified region by rotation and each unit region

-transferred to the specified regiqn is. moved in two

20 componént array"directions.. As a result, .Qith 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



transfer operation suitable for the handling state of the conponent after
transfer. Further, the apparatus for handling arrayed conponents of the
present invention, and nore particularly 10 the transfer device of arrayed
conponents is characterlzed by being provided with: the conponent rece|V|ng
section for receiving and hol di ng the suppd?ling body that supports a.
plurality of conponents in a state of being arrayed in the two orthogonal
difections; the two-direction noving device 15 that noves the conponent
receiving section in the two conponent array directions for noving the
conponents to tsherteneskd)p poshéreby oneibplementingequedddcieme conporesifer
hoUsi ng section disposed at a position to be laid on top of the conponent
recei ving sect iopraarichr el ttorghardenedd disdresfe0 tdand.ce for picking up the -
conponent and-transferring the same to the, conponent housing section

whenever the: conponent|Emnﬁn§x1tthéfmbmp@ﬁemtppSckednupAwd&hﬂux;tdfttme-
structure, the conponent housing section is disposed at the position to

be. laid on tordiporznt hearkdMonensol eneyVvbeg teeasiferredhindthafessnt t side
possible to 92 shorten a noving di stance of the conponent transfer device

fromthe. sonpaagntbd€kekYHBY oFediioncémpdhentoinoaenbd, hatsird s esha®Ding
More particularly, larger supporting region of the conponents on the

:ggf?g tn i nlgf bodyt £ 4id s espSra o0 UG abaBgEcH HHe n@ﬂapmﬁgt sted@ \bMgthe
component after transfer.
Further, the apparatus for handling arrayed
components of the present invention, and more particularly
10 the transfer device of arrayed components is characteriéed
by being provided with: the component receiving section for
receiving and holding the supporting body that_supports a .
piurality”of céﬁpoﬁenté in a state éf-beiﬁg'érraYéd'ih the
two orthogonal directions; the twé—direction moving device
15 that moves the component receiving section in the two
component array directions for moving the components to the
pickup position éne 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 pickind uﬁ the component énd 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



t he conponent housing position is on the sane plane, the nmaxi mum necessary
novi ng di stance of the supporting body exceeds a dianeter of the
supporting body. However, providing the conponent housing section on the
upper side 10 of a noving direction of the conponent receiving section
shortens the transfer distance of the conpongat transfer device, thereby*

i npl enenting effi.cient. transfer operation wth shortened transfer tine.
Furt her, the apparatus for handling arrayed 15 conmponent's of the present
invention, and nore particularly the transfer device of arrayed conponent

I s characteri zethodterbed ngoPinyi destants: ofhéheompupeniente datan sfps edéviboe
for receiving and hol di ng the supporting body that supports a plurality

of ‘conponents iffrgh Stidiee @ompRinRgitar rayedviingt hee2@ibno ot htigenatomponent
directions; the two-direction noving device that noves.the conponent

recei ving sectiyudihd hesdoiotONPONeREe apasyidileelypnsladgeroviRgpbheing .
conponents to the -pickup position one by one in sequence; the conponent

housing secti onsegi PO thd TdMpsrdlritsy & tBYS stbpar2inRoLUddPpniherbeses
| aid on top of the conponent receiving 93 section; and the conponent

transfer devi cepf@r mBy¢hgNGdiRe toe eRBPUMRPorRE tFadsieingngethtecnane e

the respective conponent housing section whenever the conponent, is noved
to the pickup pasit bBRpoReh? HYs ity USésH €ioh NEsCUDOPRAL sBAUSIPIhSECt kaas

maximum necessary moving distance of the supporting body

exceeds a diameter . of _the supporting body. However,

providing the coﬁponent ﬁousing section on the upper side

10 of a nmviné direction of the component receiving section
shortens the transfer distance of the compénent transfer
device, thereby’ implementing efficient.trénsfer_operat;on#

" with shortened frénsfer'fiﬁé. |

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 suppdrting body that supports a

plurality of coﬁponents in a state of being arrayed in the

20 two orthog§nal 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



are disposed in a plurality of rows, so that the respective conponents are
separately transferred by division such as quality rank to the
correspondi ng conponent housing section. In the above-described structure
of the present 10 invention, there nay be provided the receiving section
rotating device for positioning each unit re§Bon set by dividing' a
conponent 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
posiition of thsestippostiang ey dommorsent chraysfenndeviCendequenttyingi fip
t hé supporting body has a |large dianeter, nore efficient transfer
operation can bené npbrpented. ava ecyridfert aid yihe dswindetouniiie r egsperstave
transferred to a specified region 20 by rotation and each unit region
transferred to ¢hRporeeti hotdihgyisytiivmmoweenénet hehewectpmmment iar nayed
directions. As-a result, with transfer fromthe pickup standby position,
even a | arge sug@otﬁénglagdp papigRya. each conponent to the pickup
position with a smaller nmoving 25 distance. In addition to providing the

conponent Bousing 94 secthORheB bBeudppee,StHe ebmpbRefieNMponehhgr geeitiong
section, the transfer distance is further shortened t hereby 'inplenenting

ef ficient transfgg aﬂsﬁakbananhtElu%ﬁ@&tgneﬁ Ebﬁ@$f§b thee. theFutelshRictive
there may be disposed a front-b

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 invention, there may be provided the receiving section

rotating device for positioning each unit region set by

. dividing a cmmponent supportlng region of the supportlng.u

body about an. approx1mately central p051tlon 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 énd each unit_ région transferred to  the
specified region is ‘moved in the two component array
directions. As a result, with trénsfer 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



I nverting device between the conponent transfer device and the conponent
housi ng section, for selectively perform ng operation of receiving the
conponent from the conponent transfer device, inverting front side and
back side of the 10 conponent, and housi ng the conponent in the conponent
housi ng section. This nmakes it possible to $%lect front side and back side
of .the conponent. to be . transferred to the conponent housing section,

t kereby enabling housing of the conmponent in a direction suitable for the
state of 15 using the conponent housed in the conponent housing section.
Furt her in theesttiont uoa otheheuppesensidaverfi oihe tenmmEoneRnt bergraif ey a
sécond conponent transfer device for receiving the conponent fromthe
transfer devi cecdridn,sepdraat etyansfansf distagceheisonfonrdiert o shortened,
conponent 20 housing sections provided in a plurality of rows. This nakes
i't possibl e taherebsasedntplawsdrariref f iedi Hrdyerftor tregpseat elgpdranisirer rwiigh
each conponent to a plurality of the conponent housing sections. Further,
there may be phdtdatkd Hfranmdfdadidme5 i nverting device for receiving the
conmponent fromthe 95 conponent transfer device, noving to the conponent
housi ng Section provi daintthex ,pl Wisdnd y nefy r dves, disbosqhr & el front-back
"transferring the. conmponent with front side- and back side thereof

inverted to eagiveraimapeldviessbegweent tha, cohpohehtmitansifierpaisiite 4nd
i mprove efficiency of the transfer
the component housing section, for selectively performing
operation of receiving the component from the component
transfer device, inverting front side and back side of the
10 component, and housing the component in the component
housing section. This makes it possible to select front
side and back .side of the compqnent,to be.t:ansﬁerygd to
the cbmpdhénf'houéiﬁg section, théréby enabling'houSihg'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 transfér device |
for receiving the component from the transfer device and
separately 3transfer;ing -the component to the component
20 hoﬁéing sections pro&ided in a plurality'of rows. Thié
makes it possible to 1increase transfer efficiency for
separately transferring each component to a plurality of
the component housing sections.
Further, there may be provided a front—ﬁack

25 inverting device for receiving the component from the



operation with front-back inverting operation involved. Furthernore, each
conponent housi ng section disposed in a plurality of the rows nay be noved
to a specified position on the conponent receiving section, and 10 the
conponent may be transferred to the conponent housing section noved to the
specified position by the conponent transfer3device.- This nakes it,
possible to inprove transfer efficiency for separately transferring the
conponent to each conponent housing section. 15 Further, distribution of
each conponent to a plurality of the conponent housing sections may be

i mpl.ement ed by tompshenti ngaasdercadawina)t mivimspect the cdinpbskeot tousing
plutality of the conponent housing sections disposed by division of each
conponent basedseatdaha pfbvited i iy ng paspedtiitye ¢f virowap odndackeparately
conponent arrayed -on the supporti.ng body. The apparatus for handling

arrayed- corrponenﬁ:anefferh:hﬁgprtﬂﬁsentompuﬁehtomlmdfmae speei fardl bickhaide
transfer " device of the arrayed conponents is characterized by being 25

provided with: thereofpanarirdetdtsgeacht imngorertousdngifg stbeisuppaHiidig
body that supports a plurality of semconductor elenments separated froma

seni conductsor Wahles byt digdisadbile acst dnprofvdeefgielényed o the ttansfer
orthogonal directions and feeding the sane to a feeding position; the 5
conponent recelﬁb@&a%ﬁ%hl%&thOErb%%eBWdﬁJﬁﬂVéﬂt¥H@ dpeid® ion involved.
Furthermore, each component housing section
disposed in a plurality of the rows may be moved to a
specified position on the component receiving section, and

10 the component may be transferred to the component housing
section moved to the specified position by the pomponent

.transfer device.- . This - makes . it'_poséible- to’ improve
'tréﬁSfér. 'éfficieﬁéy .féi sépérateiy fransféfriné fhe.
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 respectivé diQision of each component arrayed
on the supporting body. |

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

25 provided with: the component feeding section for housing



supporting body extracted fromthe conponent feeding section; the noving
device for noving the conponent receiving section in the tw 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
t he sem conductor elenents in array in an ex®ending direction of- a tape
and. perform ng -tapi ng.packagi ng;- the conponent transfer device for

pi eking up the sem conductor elenent and transferring the sane in.seqguence
to the taping 15 packagi ng section whenever the sem conductor elenent is
moved to the pittleup gpappbrbingancdddie f tbhat- baskppowesti mg dburaditiysposkd
between the transfer device and the taping packaging section, for

sel'ectivel y perdeaidorghrpsiatd emerfts rsepe na treyl theon anpoemeitorddurtdhevafer
transfer device, inverting 20 front side .and back side of the conponent,
and. housi ng t hey efirgianerin iah ditete afpdreitig hotis yep siectiloh. twis corthogphal
the structure, the sem conductor elenent picked up by the transfer device
from the conpongitectiiengl Vi Beedimy thet samef ¢or @d femditey tpyEiigion; the
packagi ng 25 section for taping packagi ng, which nakes it possible to 97

deliver the serdsusheriorreteieihgi Beatiop Nippackagevshy! andpiefietiaty ether
mounting on a circuit board. In nmounting a sem conductor elenent on a

circuit board, dlcrwimy depEaYS ekbrafbual i Fgokhe 3R covrgbiait el £88ding
with an active plane 5 thereof facing up and nounting the sem conductor
el enent section; the moving device for moving the component
receiving section in the two component array directions for
moving the semiconductor elements one by one in sequence to
10 a pickup position; the taping packaging section for housing
the semiconductor elements in array in an extending
. direction of- a tape'and performing'tapiqg.pquaging;-the.
Cbmpoﬁent.££ansféf'deviée for picking up 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, invertiﬁg
20 | front side ana back side of the component, and 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



wi th 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 sem conductor elenent housed in the
10 conponent housing section. In the above structure, providing the taping
packaging s.ection at the position to be lai¥/on. top of the conponent
receiving section makes it' possible to decrease a noving distance by-the
transfer device, thereby 15 inplenmenting efficient transfer operation even
in handling of a large-sized seniconductor wafer. Further, there may be
prayi ded the retdiiwiarn tSestdauiqatdidiay dhamantf o HoARINI PrRCk2EN sRvie
redi on set by dividing the conponent receiving section. about an
approxi mat el y qardfatahosi foomaednoing hensappgdrciil bodyd.nt da punting ya
of regions at a -pickup standby position about an approximately central .
posi tion -of theseaipidudigoboslenenta awid obinguimrbeard, Ttherenabé edemands
pronotion of nore efficient handling of a |arge-sized sem conductor wafer.
25 Al so, based £ dreduinit Dieqt they i sgmibamidi®8t o el exoemit cwbth edeneot ive spband
in array on the sem conductor wafer by quality rank, each sem conductor
el ement ofsr espaséiaet qfakihy nankandy rearttriansf the edend condystional el gmeht
t api ng packagi ng sections disposed by quality 5 rank, thereby inplenenting
separate transfgitif a@aclictive plane thereof facing down. In order to
fulfill the demands, the front-back inverting device is
selectiveiy operated so as to freely set the front—ba'ck
direction of the semiconductor element housed in the
10 component housing section.
In the above structure, providing the taping
_packaging'se¢tion at - the position to be laid on top of the
éompohent'fecéiving.Seétioh 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 senmiconductor wafer. Further, there may
be provided the receiving section rotating device for
positioning each unit region set by dividing the component
receiving section.abput-an approximately central position
20 of the supporting body into a plurality of regions at a
pickup standby position about  an approximately central
position of the supporting body in a switching manner.
This enables prombtion of more efficient handling of a

large-sized semiconductor wafer.

25 | Also, based on data identifying each



sem conduct or el enent by types such as quality rank to respective taping
packagi ng section. The above-descri bed each characteristic of the present

i nvention may be used independently or in various 10 conbinations.

Al t hough the present invention has been fully described in connect ion,
with the preferred enbodi nents thereof wit®8 eference to the acconpanying
drawings, it is to be noted that various changes and nodifications are 15
apparent to those skilled in the art. Such changes and nodifications are
to be understood as included within the scope of the present invention as
deti ned by theseppeonddcterai nelenenss t WdpresSsstt t¥erefaopay99 or C Ethe S
CLAIMS 1. A nethod for handling arrayed conponents that feeds the arrayed
conponent s ar r ageilcondtabor conpleienbyar augliglyr ecanlons eaginpsegiegndmetiong
each conponent (2) supported 5 on-a supporting body. (6) in a state of being
arrayed in twelemnthbgofialregpeedtivensu@lity) zanka mixkioe posnsfenréd) tbna .
sequence with a novenent of the supporting body in the two conponent array
directions, angloekilhgyt b€ dapionendasckayibjecsedtianpi dkeposedr byi aualiy ty
conponent handling tool 10 (3), wherein each unit region (D1, D2) set by
dividing 8 comrpakent thepebyt i ngnpleyientid ofepdweatseppbransfebodgf 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 independently or in various
10 combinations.
Although the present invention has been fully
_ described 'in_ connection "with the preferred embodiments:
 £here6f'with reférence-to'tne accompénying'dtawings/'it is
to be noted that various changes and modifications are
15 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.



about an approximately central.-position. of the supporting. body into a
plurality of regions is positioned at a pickup standby position (E) by
rotation of the" porting 5 about the approximtely central position

of the supporting i ng manner; and after each unit region
IS positioned at tMm“qu{“m "‘wmgy posi ti %ﬂ, posi tioni ng each conponent
in-the positioned uni‘t fegtonsto the pickup position in sequence 20 with a
msvenent of the supporting body in the two conmponent array directions, and
subj ected to pickup operation in sequence. 2. A nmethod for handling
arfayed conponents that feeds the array€tAdM8ponents arrayed in two
conponent array 25.directions as defined in Claiml1, wherein the conponent
is 11111111117111111111 % 1féthdd0 £ér~ BARIling suirageidedcompbdhenpsckiipat
operation by the .conponent handling tool wth.push-up operation by a

push-up pin (Beddw dhedrraratd aidmyomctlrs gt tayed)i on two. posgoeeld atrayhe.
pi ckup standby position, the component in the positioned unit 5 region is

noved to the piicdedtivass !icsngnisiagyemeving heach redmboventrovENENippdrtde
supporting body, the pickup position, and the push-up pin in the two

conponents arr ah i f@siddBicng Bshiypubfeciedat Stite Ff BePnPrerLdyed im two
sequence to feed the arrayed conponents arrayed in the two 10 conponent
array directi @¥chogonal directions (X, ¥Y) to a pickup position (C) in
sequence with a movement of the supporting body in the two
component array directions, and making the components
subjected to pickup operation by a component handling tool
10 (3), wherein each unit region (D1, D2) set by dividing a
component supporting region (D) of. the supporting body
;about an approx1mately central p051tlon of the supportlngf
body into a plurallty of reglons is pos1tloned 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 is 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 supﬁOrting body in thé two cqmponent
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



3.. A nethod faor. handling arrayed conponents that feeds the arrayed

conponents arrayed in : t array directions as defined in Claim
1, wherein the cﬁum ' | ected to the pickup operation by the
conmponent handl i EW”M’]MUSWW opeii(&i on by a push-up pin (8)
i nvol ved, and when 4@ he ce I's subjec to the pick-up operation,

further conprising correspondi ng each unit region set by dividing a
cenponent supporting region.. of the 20 supporting body about an.

approximately central position of the supportin bo%y into a plurality, of
regions to th§u9&39&%£66§MﬁQﬁP¥Hﬂ¢tm§ﬁﬁéﬁpﬂb%§i& SfPTRRngnE ha g%%b
position and the push-up pin are corresponded to each unit region, noving
conponents i n tagd wighRushuie PP FEBoRYi AgPUShrER Piidk uld )postTe brednd
the 1LHEEITTEITTTIT~~ M 11111 1il111 M 101 push-up pin in _sequence to the
pi ckup posi ti @ndn eEtar reach i WBlkoVeeeHRn ofl St HROpt EkepePost | Shearki ¢hep
push-up pin, and the supporting body in the two conponent array i
di rections, arftanddngroisdtdemponthes compererl tid pthRupPesbpépBeAorRkt
sequence to feed the arrayed conponents arrayed in the two conponent array
directiors. 4.rewimt hbsl Rovedaihdl ithe Pickiur pRodpbhent snasegenioteditth aay
one of Clains 1 to 3, wherein the unit region is a quarter region divided
by an angl e ofred®@tive movement of the supporting body, the pickup
position, and the push-up pin in the two component array
directions, and subjected to the pickup operation in
sequence to feed the arrayed components arrayed in the two
10 component array directions.
3. A method for handling arrayed components that
feeds the arrayed components arrayed in two.component array
directions as defined in Claim 1, wheréin thé'cdmponént'is.
subjected to the pickup operation by the component handling
15 tool with push-up operation by a push-up pin (8) involved,
and when the component 1is subjected to the pick-up
operation,
further comprising corresponding each unit region
set by dividing a component -supporting region . of the
20 sﬁpporting body about an approximately central position of
the supporting body into a plurality of regions to the
pickup position and the push-up pin, and
after the pickup position and the push-up pin are

corresponded to each unit region, moving components in the

25 unit region corresponding to the pickup position and the



10 degrees. 5._An apparatus for handling arrayed conponents, conprising: a
conponent receiving section ﬂhﬂfor receiving and holding a supporting

body (6) which i}“ﬂmlﬂﬂ!mﬂm s 15 (2) arrayed in two orthogonal
directions (X RUIRN lile oEy,

ction rotg | ng device (9) for rotating
t he conponent receiving section about an é%roxinately central position of
t he received supporting body, and for positioning each unit region . (D1,
D2) of a 20 plurality of regions set by dividing a conponent supporting
region (D) of the supporting body about .the agproxinately central position
of. the suppoRUSRUWRJPiANnt Bt EFURNThHs tQt tRep Rt AN 181 VLR (&)
about the approximtely centralfposition of the supporting body in a
switching 25afainere Baverent| of |fhe| pickpp) R9sitiqn ppf thep gush-up
two-direction noving device (10) that noves the _conponent. receiving o
section in tminwasdngdiensuppPeaingi MGy ofd &ME nbyes aoFPAReRion@RE8Yi n

a unit. region positioned at the pickup standby position on the supporting
5 body to thedifektiopdsi ahdnmakingqudir eCOBPORBRT A g Stubg ecdedpdirenpsckup
subj ected.to pickup operation by a conponent handling tool (3). 6. An

appar at Us foroperaition ainayzedeemgoncie s £eeddefhidedarnayedi nespponenhier
conprising a conponent transfer
arrayed in the two component array directions.

4, A method for handling arrayed components as

defined in any one of Claims 1 to 3, wherein the unit

region is a quarter region divided by an angle of 90
10 degrees. |

5. An apparatus for handling arrayed components,

comprising:

'a'componént receiViﬁg:séétidn'ff) foflfeéeiving

and holding a supporting body (6) whicﬁ 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 (D1, D2) of a

20- pluraiity of regions set by dividing a component supportihg
region (D) of the supporting body about the approximately
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



10 device (31) for picking up the conponent noved to the pickup position
Wt h use -ef—the—conponent—handl ing tool and transferring the sane to other

pl aces. 7. handl i ng arrayed conmponents as defined in
Claim5 or !imﬂﬁmmﬁ! m sing: 15 a conpgnent housing section (32) which
makes it kbl'e T nal e the conponent PR a packi ng style as being
received in a conponent housing nenber for next-step handling (42); and a
conponent transfer device (31) for picking- up 20 the conponent .positioned
at the pickup position with use of the conponent handling tool and
transferring the same t® twaredikeplolemntneBing eYea®eflPh that coapesehbe
housi ng section. 8. An apparatus for handling arrayed conponents as 25
defined i n amonpmneyft Cracesvdng Bectdpbheincdir i fivey: corpenent)jarray
111111111111 1111 10 3 CL Man identifying device (36) for imaging the-
conponent . atditecipiaksip gudi tiwresaindhser faompongtiteagdn r ecoynilti onegaon
reference position switching device (37) for 5 Swtching reference of
position recagrsitiondy athethedebckdyi sgandbyceoaitéonaonniher sybparitinghe
pi ckup standby position is swtched with rotation of the supporting body
by the r&cei vibody s¢ot | ther gdiatkupy gesitéon 9in Asegpieacat uSof omaiaind) i e
arrayed conponents as

components subjected to pickup .operation. by a component

handling tool (3).

6. | An apparatus for handling arrayed components as

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 component handling tool and
tranéfe:ring-the same to .other places.

7. An'ébpératﬁs for hahdliﬁg arrayed compbnénts-aé
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 transfér device (31) for picking up

20 the compoﬁent positioned at the pickup position with use of
the component handling tool and transferring the same to
the component housing member in the component housing
section.

8. An apparatus for handling arrayed components as

25 defined in any one of Claims 5 to 7, further comprising:



10 defined in Claim7 or 8, conprising: a tool rotating device (41) for
rotating the -eeﬁﬁeﬁeﬁ%~haﬁdfrng—Tool about a.- center of the conponent to
be picked up th ntroI unit (48) for controlling the too

15 rotating deV| m@ﬂ ect a direction of the conponent picked up
by the conponen hrough rott®3 on of the conponent handl i ng
teol by the tool rotatlng deV|ce after a unit region located at the pickup
standby position is switched with .rotation of the . 20 supporting body by
the receiving section rotating deV|ce 10. An apparatus for housing

arrayed conponents as @8f i AGGDLATERRIM Slevdsifori 3% afeéntFG?g&ﬁHt )
for controlling operation of the conponent hou5|ng section and the
conponent hangPmpgnessl. 8b thke thckwpparsititusianf 2Pedanmine afmage
provide a .plurality of conponent housing ~111111111111 I11111111111X111-104
C menbers si deeppgniiéonand a plurality of the conponent housi ng nenber s,
are separately used properly depending on a type of the conponent picked '
up by the conponent handl iTefenerste apdsiiaoni f$weitelyinge degins f Y8Ry dod ce
for transfer 5 and housing operation. 11. An apparatus for handling
arrayed Sonpomswintshang defefexkenge C afm 1@0sihidri n netognigdoaf thg the
conponent is quality rank defined by electric characteristics and
frequency chadden¢édiifytings déviaeh gbhponeat .unit region at the pickup

standby ©position is switched with &rotation of the
supporting body by the receiving section rotating device.
9. An apparatus for handling afrayed components as
10 defined in Claim 7 or 8, comprising:
a tool rotating device (41} for rotating the
, component.handling.tqol.about a{center of the component: to
be picked ﬁp fhereby}.énd' - | |
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 witb:-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 uhit (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



10 12. An apparatus for handling arrayed conponents as defined in Caim
11, wherein one—of theé types of the conponents is a defective product, and

t he-control unit i on of the conponent handling tool so that
t he conponent hal"‘lmﬂullmmmmgmses a conpﬁ)n nt identified 15 by the
identifying device a& & défeétiVe product i di sposal section (48). 13.

Anr apparatus for handling arrayed conponents as defined-in any one of

Clainms 7 to 12, wherein the conponent housing nenber is a tape nenber

(48). 20 14. An apparatus for handling arrayed conponents as defined in

any one of Cl BERRerst side Rierdidet h@fthi & RByTdhitY 2fgubheecompnant
di.vided at an_angl e of 90 degrees. 15. An apparatus for handling arrayed
conponent s ashopsipgr pealers axe SaPasptely wsesl fyoperljhdananding @i ta |
P14 11111111111 11111 41 1"l 105 CL Ms region is a half-region - . .

di vi ded at antipgl @foftheocemperent padckgdmihdely f bhehsomongnAr %aan:,djllng g
conponents that transfers the arrayed conponents arrayed in two conponent

array directi eol eadpriidsnigfied i Hee aldeppdiying Wemices)famhdirangfrrt s
a plurality of conponents (2) in a state of being arrayed-in the two
ort hogon® di ract honsifyg, oppragignconponent feeding position;
11. An apparatus for handling arrayed components as
defined in Claim 10, wherein the.type of the component is
quality rank defined by electric characteriétics and
frequency characteristics of each component.
10 12. . An apparatus for handling arrayed components as
defined in Claim 11, -wherein one of the types of the
..compor_'lent__s-. is a defe__c-t_ive product, and the -control unit
controls opérafién“bf 1-:h-e. éompc.ni.en't héndling tool so -t.hat '
the component handling tool disposes a compohent identified
15 by the identifying device as a defective product in a
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 cbmbonents _aé
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



novi ng each conponent in sequence to a pickup 10 position (C) wth a

novenent of the supporting—body—at the conponent feeding position in the

two conponent ' TR ; picking up.the conponent noved to the
pi ckup positi$ﬂlﬂ""ﬂ”ﬂ“ﬂﬂﬁ'"ﬂi conponent g ndling tool (3); and 15
transferring the prcked-up scorponent to a ¢ gponent transfer target

poesition (F) set to be laid over a top of the supporting body with use of
the conponent handling tool. 17. A nethod for handling arrayed conponents

as 20 defined in Aaim1l that transf rs_éh arrqﬁed Cfnponents arrayed in
the two conpoFR#iORriay2 diakEt FRHLOR FHpF1deRAL pRRKARY BpOfné8loRpanss:
noved to the pickup position with use of the conponent handling tool; and
transferring +fe pi cked®upraddifsbnéRrt tB2RAdENG oA t ComTaneRlf gdhat
position. (F) set to be laid over This Sheet Has Been Replaced IIIFI1] _
W 111 1¥rapsfersthel prreyved) jqampanents | axxrayey) sinobva copreonetie
supporting body with use of the conponent handling tool. 18. A method..for
handl i ng arr agedagodpbechienas coOmPraetNgh Claim 1l or 17, wherein the
conponent picked up 5 with use of the conponent handling tool is
transferPed with feeding a supporting body (6) that supports a
plurality of components (2) in a state of being arrayed in
the two orthogonal directions (X, Y) to a component feeding
position;
moving each component in 'éequence to a pickup
10 position (C) with a movement of the'supporting body'at the
component feeding position in the two component array
--directions;
picking up the component moved to the pickup
position with use of the component handling tool (3); and
15 transferring the picked-up component to a
component transfer target position (F) set to be laid over
a top of the supporting body with use of the component
handling tool.
17. A method for handling .arrayed components as
20 defined in Ciaim 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 component to a

25 component transfer target position (F) set to be laid over

This Sheet Has Been Replaced




front side and-back side of the—conponent inverted. 19. An apparatus for
handl i ng arra onents, sing: a conponent receiving section (7)
for receiving ﬁ n&uﬂ "Hl”ﬂ" fsupportlng body (6) that supports a
plurality of n‘a state ofdgg%ng arrayed in two orthogonal
directions (X Y) tmo di réction novi ng ce ('10) that noves the
conponent recei vi:ng sectlon in the two conponent array 15 directions for -
movi ng the conponents to the pickup position (C) in sequence; a conponent
housi ng section (70) disposed at a _position tQ be laid aover. a top of the
cenponent rec@i \aRy oée&h%nsuaﬁar‘éeng RAPONEAEDR: (3R &F deY® c £PPDT oy
pl.cking up the component and transferring the same to the conponent
housi ng sect i BaAndh&RgyvEPOLhe conponent is noved to the pickup position.
20, An apparatus for handling arrayed conmponents as 25 defined in Caim
19, This Sheel8Has BeenARepegbed | Eprl | hendding prrayed (Qompongnysi| |gs

111110 ~~~~~ VIIT ~~ ~~~~ 107 L Ms wherein the conponent housi ng secti on
i s disposed defined in Claim 1 or 17, wherein the component picked up

5  with use of the component handling tool is transferred with
front side and back side of the component inverted..
19. An apparatus for handling arrayed components,
'comprising:l
a component receiving section (7) for receiving
10 and holding a supporting body (6) that supports a plurality
| of components (2) in a state of being arrayed in two
:orthogonal dlrectlons (X, Y),

é two dlrectlon mov1ng dev1ce (10) that moves the

component receiving section in the two component array
15 directions for moving the components to the pickup position
(C) in sequence;

a component housing section (70) disposed at a
position to be laid over a top of the component receiving
section; and

20 | a compoﬁent transfer device (131) for pickiné up
the component and transferring the same to the-component
housing section whenever the component is moved to the

pickup position.

20. An apparatus for handling arrayed components as
» . L \
25 defined in Claim 19,
This Sheet Has Been Repl
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ina 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
5 conponent and transfers the sane to each conponent housing section
whenever the c to the pick position. 21. An apparatus
for handling amﬁmmmmmn as defi neaggn Claimé6, further conprising
a-component houdinfy '10 "seéti én (70) disposed at a position to be laid over
a_top of the conponent recei ving section, wherein the conponent transfer
devi ce (131) pi cks. up the conponent and transfers the sanme 'to the
cenponent’  housi ng sediereiiherRs ePOrPRNBFRMEHI NI sSABLEAN t 5t AéSPeged
pi.ckup position. 22. An apparatus for handling arrayed conponents as
defined in Cintne2plunpdisyn atherewdpafied RRATIRN sBet Pen liadidii @pesedhei n
a plurality of rows at a position to be laid over the 20 top of the -
conponent. reckdwiof tretcamponent thecebvipetepectiensf @nddevi ce picks up t he
conponent and transfers the sane to each conponent housing section '
whenever the conponent tlenogewponenhe pirekgferposlavige 2Bicks mp the

apparatus for handling arrayed conponents as This Sheet Has Been Repl aced
FTTTITITES component and transfers the same to each component housing

section whenever the component is moved to the pickup
position.
21. An apparatus for handling arrayed components as
defined in Claim 6, further comprising a component housing
10  section (70) disposed at a position to be laid over a top
of the component receiving section,
whereln the component transfer device - (131) picks -
up the component and transfers the same to the component"
housing section whenever the component is moved to the
15  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 oﬁer the
20 top of the component-receiving section, andl‘
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.-

25 23, An apparatus for handling arrayed components as
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I IIIIIII I L1iil 1l 1111111111111h ut111121i1111 * CL MS * 108 defi ned

' e of Clains 19 to further conprising a front-back inverting
deV| ce (171) |mﬂ'ﬁﬂﬂ“mﬂﬁm the transfer device and the conponent

housi ng secti ely perform ng operation of receiving the
conponent 5 fromthe transfer devi ce, invetP¥ng front side and back side
of. the conponent, and housing the conponent in the conponent housing
section. 24. An apparatus for handling arrayed conponents as defined in
C'aim 20 or 22, further conprising a second 10 conponent transfer device
(90) for receie/ﬁngad hen comparrentoff r@haine 19 sf23, durrenneoBRBAPERE| §
tTansferrlng the conponent to the conponent housing section provided in a
plurality of fmwst-lick Annappariatas desrideandli’dd adiapesdedonpekered ashels
defined in Caim20 or 22, further conprising a front-back inverting
“device (171) #xangPsei devjdeheandnpthentcdmponernie hosigigvgensecitdesf,er for
devi ce, noving to the conponent housing section provided in a plurality of
rows, and sepsebéetivelyapstormimg tdpecanpomenf necéiviogt thedeompdnkeatk
side 20 thereof inverted to each conponent housing section. 26. An

appar at us forrhanditheg arinyeer cdgvdaent sinsertehgneittdnt Csadem 2hdr bazk
wherein a concave section (42a) of each conponent housing section disposed
in a pluralityide of the component, and housing the component in the

component housing section.
24. An apparatus for handling arrayed components as
defined in Claim 20 or 22, further comprising a second
10 component transfer device (90) for receiving the component
from the transfer device and separately transferring the
component to the component housing section 'pro_vi.ded. in a
";.Dlur-'ai.it:y of rous. | | o

25. An apparatus for handling arrayed components as
15 defined in Claim 20 or 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
trans_fer:;ing the component with front side and back sj'.de

20 thereof inverted to each compo-nent housing section. |
26. | An apparatus for handling arrayed components as
defined in Claim 20 or 22, wherein a concave section (42a)
of each component housing section disposed in a plurality
of the rows is moved to a transfer target position (F) on

25 the component receiving section, and the component is
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of the rows is noved to a transfer target position (F) on 25 the conponent

recei vi ng sec{—i—en——and—t-he_cam:mnent Is This Sheet Has Been Repl aced

111111 111111 ~' | ~~] 11111!' 12121 (100 111t 109 * CL
MS transferre Jm ﬂ ection of I{]1h8 conponent housing section
noved to the tr |tion by t 8 conmponent transfer device..
2% An apparatus for handl i ng arrayed conponents as 5 defined in Caim?20
or. 22, wherein based on data identifying respective division of each
conponent arrayed _on the supporting body, each component of respective
division is theanifarerd tke L weaRFRYR o?e?:%%o%o‘h% Bt CORBRRFAE BaBEiBAS
di. sposed by division of each conponent. 10 28. An apparatus for handling
arrayed conpoiRHEEOms nQKEd ndeP i 1hQ aitiess fere EBxPS enPOSBELRG abyl ukhRi ty
of- sem conductor el enents (2) separated froma sem conductor wafer (1) by
di ci.ng, -furt HRoMReNRRE skrrpst R ‘é%?ﬁa‘éﬁent f eedi ng.section (50) for housing -
a 15 supporting body (6) t hat “supports the conmponent in a state of being
arrayed in th&7two ort hyorrpagirtest ifer handyingasdreyed mpngenenips 86 a
feeding position; a taping packaging section (70) for housing the
sem conduct ordefsmedt sinn &ledp | 2Gn ekt eAdi ngwitieredni orbasdl of om hededpe
menmber (42) and performng taping packaging;
identifying respective division of each component arrayed
on the supporting body, each component of respective
division is transferred to a plurality of the component
housing sections disposed by division of each component.
10 . 28. An apparatus for handling arrayed components as
defined in Claim 6, the components being a plurality of
- semiconductor elements- (2) separated from a semiconductor -
‘wafer (1) by-dicihg; further comprising:
a component feeding section (50) for housing a
15 suppérting 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 direction
20 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 section, for selectively pérforming operation of

25 receiving the semiconductor element from the component
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and a front-back inverting device (171) disposed between the conponent

transfer device and the taping packaging section, for selectively

per form ng omumm ceiving the sem conductor elenment fromthe
conmponent T '"ﬂ‘wﬂmﬁn Repl aced 11@%‘3111111111 I I O O
1111111112211 18 it t™MIlIs Tk 111 110 L M ransfer device, inverting

front side and back side of the - sem conductor elenent, and housing the
conmponent in the taping packaging section,. wherein the conponent
réceiving section (7) 5 receives and holds the supporting body extracted
fr.omthe coipenafier ceninesctrvortingelroptdsidet o MRk Gifs ik F18)
nmoves the conponent receiving section in_the two conmponent array .

di rections fsemimdandycter sedersnduct@d ehOMSHNG nthequraroneny t dna BRekup
pasition, and the.conponent transfer device (3) . picks up the _ N :
seni conduct ortapsirgnpackaging rseslfon,. the . same' i n sequence. to. the

t api ng packagi hg section whenever the seniconductor elenent is noved to
the pickup position. 15R@reim aphar acemppoeniandleasy vy teeoiponedts as
defined in Caim28, wherein the taping. packaging section is disposed at
a positi®n t xdmeives awér haldsp tfe tdapporting body extracted from the

component feeding section,

the two-direction moving device (10) moves the
component receiving section. ih the two component array
directions for mo_ving the semiconductor element in sequence

10 - to a pickup position, and

the component transfer device (3) picks up the
semiconductor elément .and 'traﬁsfers_the .same i_n _seqﬁence_ to -
the té.pi.n.g 'packagirig 'seét-i.oh whénév'er fhe semiconductor
element is moved to the pickup position.

15 29. An apparatﬁs for handling arrayed components as
defined iﬁ 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

20 defined in Claim 28- or 29,l 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

25 - respective quality rank is transferred to a plurality of
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conponent r:;fl;gﬂgégggngn,,sez.' An apparatus for. handling arrayed
~conponents I ned i aim 28 or 29, wherein based on data
identifying ea ngelenent di sposed in array on the

sem conduct or @Q‘ rank defined by electric characteristics
and frequency aracteristics of each semilddnduct or el enent, each

sem conductor el enent of 25 respective quality rank is transferred to a
plurality of This Sheet Has Been Replaced I 1111111 I I1~~I"1Il L Ms 111

taprng packagi ng sections disposed by quality rank. This InihlflhTl/ird 5
taplng packaging sections disposed by quallty rank.
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