TITLE OF THE INVENTION: Chip Transporting Method And The Device

. Thereof BACKGROUND OF THE INVENTION: [0001] [Technical Field,
The present invention relates to a method for transporting a chip of a
semiconductor wafer and the device thereof, and more particularly relates

to_ hod_fo arting a chip cut out from of a semiconductor wafer
Tléﬁ% ;g)?dg\gée nggeo %g\}/v erein the collet portion for holding the chip is

moved With® paraife’ Hidtioh oM &8RP prekiup Position'tota Ehip iiating
position. With such method and the device thereof, three (3) operation

5 25eps @fthe seolletportignnay be decreased, which may otherwise be
required in the conventional method and device and the chip transporting
efficiency is remarkably increased, and further the components of the

{@ﬁi@)hiansporting device may be reduced. As the result, the operation
[ratenthat is the otalion number of drive motors required for movement of

the., collet nortion;may be.reduced.and therefare, e £qnsumpyan (ofthe, o
drive motors may be avoided, and the cost down or the device may be
2 itsiRed foB0ZF BAEKGHOtNG At Actbrding to'tfie %%H%&ﬁti&%éﬁga‘? Jas o
mcseer FrEige 10shiowing L teepraduetion processoef semicamductora & chip
cflements, the semicanductoravafes 1 (called"watert heraipaftes) isnereot,

oGPELeL 8 e s £ 00 Ve a STl s asToUUA o
Paut ant 'séparated Figi 6h&anbtRer By Adichiy dévige ™ thét SHowny a9
pate fapmediinto se manyisemiconductarehips v4 (called:"lohip’ heremaiter) )
ope henthe adhesive tape 2is expanded;so.that the.chips Amayde ynicn

pulled away from one anather, Thei the chips 4 are adsorbed by the
M4Sordig iy B A%f fhie thlfét portion i-s6 that the SRS may be taken off
afpicked wp)rone aftepansthes frdrithe sidhesive ¥ape RETheén the Picked -
add further the components of the chip transporting device may
be reduced. ks the result, the operation rate, that is the
rotation number of drive moters regulred for movement of the
cllet portion may be reduced and therefore, the consumption
"of the drive motors may be avoided, and the cost down of the
device may be atlained

foooz]

[Background art]

~According to the conventional art, as seen inFig. 10 showing

the production process o©f semiconductor elements, the
semiconductor wafer 1 {called “wafer” hereinafter) 1s attached
to an adhesive tape 2, and then a piurality of semiconductor
elements 3 are formaed at the wafer 1. The semiconductor elements
3 are cut and separated from cne anocother by a dicing device
(not shown) and are formed into so many ssmiconductcor chips
4 (called “chip” heresinafter)). Then the achesive tape Z 1=
expanded so that the chips 4 may be pulled away fromone another.

Lo 53

Then the chips 4 are adsorbed by the adsorbing lip 5 a of

oL

iy

collet portion 5 so that the chips 4 may be taken ofif {picked

up

one after another from the adhesive tape 2. Then the picked



up chips 4 are transported from the chip pick-up position 6 to the chip
placing position 9 of a tray 8 or the like. (0003] The collet portion 5 is
operated as follows in transportation of the chips. 4;. As shown in Figs. 10
and 11, at the time of starting operation, the collet portion 5 is located at
up a@{@@gbm p9§l§ioﬂr7aﬁbgbft%3ﬁcm%@n mﬂ% ey waye iﬁexa@wm&as‘m dhe 6
chip_placing positian 9 in the direction to the chip pick-up pasitien 6.and is
' tos%ﬁ%e& %bgmﬁ%ﬁgr%ntﬁepgﬁfb%igé-t%; E(;Bsitlaonbg %F'Ehge B%Pecbg%n foL%I%e'chip
{HHa6ihg position 9). Namely the collet portion 5 is not in the chip pick-up

pasiton 6dlutiag a tipimage cohfirming operations Thexeollet poktiores is-
trg%%@%teé[?@&@%@i%@ 995@9@@ after gm%@hirﬁ@prrfhrgy;ng p@tﬁaaﬂprlmr,

after the chip position amending operation is finished. [0004] If the callet
atp&rrfl‘%n%lf%eloggtea"aqtj’[ﬁé“(‘:%ipo |%tﬁ1%l%‘déiti8fﬁ‘9 &SE&%%?&HJ&W%& o

logenfiring Gperatioftor Mg 1he chip positiohsamehtfity dperition, thed Y
ofceliehportionfrisnrequired to take so:much waste tinte in mowement ¢12Gn
roMmdn fotal) in.the X axis dirgction. Ihe.chip inage reatment,gperation: is

started after the collgt_ portion 5 is moved out of tﬁetview of image. Lacing
I Bafing Eamera Iwardthe chip piaRing pESitidn e, “Thé Eollet portioh™s 1€
pomovedro0emm MNayeway of exapap-es frope thie ehipSplagingepositiot Beas i ip
pishawr by armow J-afterthe;chip -placing;eperatien isfinished anskisation.
rropped atthe standby. position, 7 After tt'}»?e_t'%"mg%‘g%cr%@ikﬁ@'?]%siuon 6
operation (or chip” position’amending operation) | flﬁlshed, the collet ..
2 THGrHOM B IShriBved 30 it By W&y BT eéxaniple 2 froRTthe StandBy Hosition” ™
amktoithe;chip pick:tip:positian. 6.1 Ehusithe time saving is plotted. [0005]
_[@%grfjing to the conventional art, fi_rstly at step S I, the chip imag_e_ is
com:;rmed. At step S 2, the wafer 1 js moved sgﬂth t the ChIB 05|t|onaré1a g
T et ri Soi=m lacih Sk ~CRE 10 DLAacl
be'adjistéd rélative t& the-¢allet “portion S At Sfep™S 3: the collet portion
rds hoved 30 pmmng the chip image confirming operation or during
the chip pesition amending operation, the collet portion 5 1is
requi$edtotakescnmchwastetimeinnwvement(lQOmmint@tal}
in the ¥ axis direction. The chip image treatment operation
ig started after the collet portion 5 is moved cut of the view
of image treating camera toward the chip placing position 9.
The collet portion 5 is moved 20 mm, by way of example, from
the chip placing position 9 as shown by arrow T after the chip
placing operation is finished and is stopped at the standby
position 7. After the tip image confirming operation (or chip
position amending operation) is finished, the collet portion
5 is moved 30 mm, by way of example, from the standby position
7 to the chip pick-up position 6. Thus the time saving is
plotted.
[ooes]

According to the conventional art, firstly at step S5 1, the
chip image is confirmed. At step 5 2, the wafer 1 is moved sc
that the chip position may be adjusted relative to the collet
portion 5. At step S 3, the collet portion 5 is moved 30 mm

in the ¥ axis direction as shown by arrow F from the standby



in the X axis direction as shown by arrow F from the standby 2 position 7
to the chip pick-up position 6. At step S 4, the collet portion 5 is moved
down 35 mm along Z axis as shown by arrow A to the chip pick-up
position 6 until the chip adsorbing lip 5 a may slightly touch a chip 4. Then
pothe ehip a%sgfl:lme “l{@(@i@ agﬁi§@kb51§5(‘lep%hi@fi@hi??a"ﬂg the air. @OQQ6]§A&
S. 5, the chin pic operation (chip takit peration) is ied,
S T i s Ao S o 16 WalGE By 3 hecals ot Shot)
arGiich isDperatel underthe  Bdhesive' tape 20 tighthy Sush iEup fFo0e7 2 9
11iSubsequently at step.$ 6,thercallet portion. 5is:movEte35 imm apstozdring
11 golietdransportation position 10 along; Z,axis; as, shown, by arrow B.
&OO%&Z At step S 7, the collet portion 5 is moved 120 mm along X axis as
{ HB by arrow C to the chip placing position 9. At step S 8, the collet
pdFtiofi BE8 Gperated ® déliverthe’ehify £2Mammelthe calleppotion's i1
opieveddown 85dnmraleng:4 axisrias shiown lay arrovneRaumntib tie chipnd the
waheld by the chip adsorbing, Lp 5.3,9f the, collst portion, 8.is lightly touched, .
against the tray 8. Then the collets portion 5 is operated to cease to
2diate’ théd SftFor adSorbidg the' chip™! The &iip 4 is then released from
[t elip adsorbing lip 5 a and is placed on the -ray 8. Thus the chip
p:@ea'ag @@@é%tﬂ%i%ﬂniﬁh@ﬁ- Jhen &fi%cegnqu portion-5is moved u@as% Nk
along,Z axis as shown arrow_ to the collet.trans ti gsition 10,
0000] “SUbecqently ACHap 5 6 116 Collt Soron 16 oved 60 wim: =
5 "Al6Rg X aRis & shown by arrow T to the4 standby position 7, and the
[ segugnce operation is returned to step S 11 to be repeated. [0010] As

mentioned aboye, according to the conventional chib;eq 120 nm along x

axis as shown by arrow C te the chip placing position 5. At
step 5 §, the collet portion 5 1s cperated to deliver the chip
4. Namely the collet portion 5 is moved down 35 mm along 2 axis
as shown by arrow D until the chip 4 held by the chip adsorbing
1ip 5 a of the collet portion & is fightly touched against the
tray 8. Then the colletrportion b is cperated to cease to inhale
the alr for adsorbing the chip 4. The chip 4 is then released
from the chip adsorbing lip 5 a and is placed on the tray B.
Thus the chip placing operation is finished. Then the collet
porticn 5 is moved up 35 mm along 2 zxis as shown by arrow E
to the collet transportation position 10.

[ooog]

Subsequently at step 5 2, the collet portion 5 is moved %0

{

mm along X axis as shown by arrow T to the4d standby pesiticon

7, and the seguence operation 1s returned to step 5 1 to be

e

repeated.
[0010

As mentioned above, according to Lhe conventional chip
transporting method and the device therecf, the collet portion

5 is reguired to move by 30 mm along ¥ axis Lrom the standby

position 7 to the chip plck-up position 6 and to vertically

=4



transporting method and the device thereof, the collet portion 5 is

required to move by 30 mm. along X axis from the standby position 7 to
the chip pick-up position 6 and to vertically 3 move by 35 mm along Z axis
at the chip pick-up position 6, and is further required to move by 120 mm
“moherigontallyalangoX axis sfrem the €hip pick-up pesitiep 64e the ehis, and
; sPlacing position, 9.aL{he 6o Jet franspoing,Rasitan 0. and 1o mave o .

? let
I red To MoV i
vertica yra“fgn E%YaXIS L_att e C%"p praCIng pOSItIOﬂ_ 9 and is further

LTy iRsl F6 rroved SIORGEX RikisHroftthe eRig-pracing-Position B3orthie -+ o"
9 standbyqadsition 7r disiscthe ‘collet poitione b isCreqdired tootake totally: aine/
=1 steps.of. moyement, Inddition, -as,the-callet portion 3 isreguiiredtone -
. mgvgmaéog rectangular angr steppeq_?lpcus# gge (t:%ct tirggairg: one n?g:ée of on
*Chip “franspoftaticn movement of the ¢ailet portion. 5 is approximately 0.
9 319 sécondsarthe Thip fraRsportatidf-rate: is n6t'so §ood It hasbeenis
rdifficulido reduee thedact time rof the) conventional chipntransportingd i tion,

2 r%gog@Pgetb%%%Véﬁ%ﬁhgrggf-x[&%lﬂleE%@%@éetoatbanzo%@i%@&qax

of the components such as, for example, the drive motors {not shown) for

2oV s Boll&C Poftion B XN | axeSTespectivafy, theX axis drive ¥
- rRotgroistreglired tontakersix (6) rofatiohsand the Zeaxis drivé motor is 1S
a;fﬁgHLE@ﬁéQé?iﬂﬁ ®w0ﬁ(?-§; r@@@m&é%ﬁ%@w%ﬁ;ﬁ@ﬁ@w& ) gﬁim rate
. movement of the collet portion 5. It.has been difficult to reduce the . ..
*operation rate of t(;]% ciér%spé_)ﬁeenl%sao"fJ"th*ecé”c?n?/eﬁ%o%% SVicLé%T'OG%f]_ Lfm”
o Furfiferthi EonveRfidral Chip trandpering dévicd i~ fequirédtd-Rave af - ¢
t Heastatinety-eight (98) number of components. It has been difficult to

{rgéjyg the number of components. [0013] The conventional device is,

therefore, rather cost%/. it _has been difficult ta reduce the cost of the |
deﬁ%étber as Lo the operation rate of the components such as,

for example, the drive motors (not shown) for moving the collet
portion 5 in ¥ and Z axes respectively, the X axis drive motor
is required to take sixn (6) rotations and the Z axis drive motor
is reguired to take two (2) rotations for one cycle of chip
transportation movement of the collet porticn 5. It has been
difficult to reduce the operation rate of the compenents of

the conventional device.

Further the c¢onventional cohip transporting device 1s
reguired to have at least ninety-eight (%8) number of
components. It has been difficult to reduce the number of
components.

[o013]

The conventicnal device is, therefore, rather costly. It

has been difficult to reduce th

foo14]
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lpatent Document 1) JP-A-17(20053-35387
Tocis]
[Disclosure of the Invention]

[subjects that the Invention is to Solve]



[0014] [Patent Document 1] JP-A-17(2005)-353873 [0015] [Disclosure of

the Invention] [Subjects that the Invention is to Solve] 4 The invention has

been provided to eliminate the defects and disadvantages of the prior art.

It is, therefore, an object of the invention to provide a method for

transporting a-chip whishiz eut gutiam-an wafen frem aGhip pickiipect
. ,Rosition to aamg:rg ﬂpéa%@g péqgltloniof a ftray, the method comprising the

CLhe rio T, . .
Step of operating a Z axis five mechanism reciprocatingly move a collet

portion Slightl§ 16 *ar¢ awsy forTthe waférifi 2 AXR direction“whiievide &
meaperdtihgr & 8 axisrotatingy mechaniswhtocteciprocatingly:ratatenanranm,f e »
¢ ythereby.tq move. the, collet portion, with parallel,mofion: so,as .t enahble the,
. coIIeLQortlg\r%IO ick uég a_rld;tran§gort the chip from the chllg ;Z)tlgk-yg v
~Thdsition 18 the Bhipy pliehiy’ positioh. Thid iofGyle bfthetip™=> “*+7¢
nmephRspoatici-thiree (3)toperationosteps ofthe eollerportion may det-v to
andecreased -whicthmaya etherwiserbe required-in-thecconventionakbmethad ¢

ddevice, Eurther the callet partion may be moved very smogthly as.is,
c angeé rom, the conventional modé of movement taki ga re?:tang‘u‘?ar '

"4 Stepried Toite B fife reStIf tid-tet time for 16 thip transpoitation™ S
t cmayebe eedbeed diom the cconventionglitirme (:319s¢condsto0. 22 e chip
£ :seconds, thatis.the .time reduction of 31 %.andis a remarkablesosicion.
riTprovement of chip ransnortation efficiency, ttisanpther ghjectofthe ,
““invention to rgmarkaﬁly redicé the operation rate, that is the rotation
sftiibet ‘of dfive fotard refuiféd ¥6r Mévenieht BERECEIRT portibhdf ofiéY
owyele0E = chip tramspodadtian from thercoaventiondl rotatiorcnumbes 87 tae .
Fuk dhatisredyetion of,85.9; 50 as,¢o gvoid the consumption of drive. o ;.
.motors and to prolong the life of the chip trarclmspo[:tlngm evice. Itis another
TBHject of the Thvéntion 16'q8ETEdge @ - Moas T of movement  taking &

rectangular and stepped route. As tThe result, the tact time

F W

for the «c¢hip transpertation may be reduced from fhe
conventional time 0.31% seconds teo 0.22 seconds, that is the
time reduction of 31 % and 1s a remarkable ilmprovement of chip
transportation efficiency.

It is eancther oblject of the invention te remarkably raduce

the operation rate, that is the rotation number of drive motors

e

required for movement of the collet portion in one cycle of
chip transportation from the conventional rotation number 8
tol,2, that is reduction of 85 %, sc as to avoid the consumption
cf drive motors and to prolong the 1ife of the chip transporting
device.

It is another object of <the inverition to decrease

oe

approximately 20 of the constituent components of the chip
transporting device, thereby to prolong the life of the chip
transporting device.
[oo1s

It 1s another obiect of the invention to provide a method
for franspoerting 2 chip that iz cut out from a wafer from a

chip pick-up position to a chip placing position of a tray,



approximately 20 % of the constituent components of the chip
transporting device, thereby to prolong the life of the chip transporting
device. [001-6) It is another object of the invention to provide a method
for transporting a chip that is cut out from a wafer from a chip pick-up
£ hPOositionda a-chipplacing poskion:efia tray, S-theanethpdscamprising dhe ve
ep.of operating a is drive -mechanism to _reciprocatingly move a. . ,
e oo SINtl o and ey fars s waler 2 S d2oon uhTa
O gifetatitig Yalo akis-rotatiig Thechahisii 16 récipfodatingly fotate Bfamn "9
a thereby:tomeve the wolietzpartinn:from: thepchip pick:up pasition: doathe: rm,
th@'i‘_@b@laﬁmgo%s@i%‘ &%P@@!'%H@@ﬂ_@%’ and-furtheroperating & otading: or.
co0five Mechanismto be rotated rolative. o the arm onhe armnsuch. .,
manner that 1hé rotational movement of the arm is nullified. Thus the chip
CPRsRansported froft tHe chip Prekiip pesitintd thecehipplading position: ve
t owithx & shghh mavementinstheZraxis direction tue ta-the-panaliel mation:rt
o £0f the collet partion and the swing regiprocation of, the arm. Asithe result..
the three (3) steps of operation of the collet portion may be-reduced in
“heditras td' the CohveRtiohdl ‘chip “frarsporting EdRiety ‘snidotity th e Sritrast
motoetherrectandgular and:stepped mdoviernenitsdn the coaventional €hipiotion
o firanspeHing: methed and the davice thergot Jurther thectaghtime fordher,
»<Chip-transpqriation may, be Jemarkably reduged 19,0.22 sec, fram 0319, .
sec. of the conventional chip transporting method and the device thereof.
PORaMEly THe tdtit tinté Hidi be fedieed” apurox: mafely 31U exttémety chir
t rincreasing the ehiprtrapsporation wefficiency clt issanotheriebjeetofstheula »
a-iAvention fo remarkably degrease. the, peration rate that is the-rotation
number of. erive motors rgggired %or movement of Lhe coﬂetﬁportio"g in otneg
mELyEle of "Chip transporation, namely to decrease the motor rotatiorr °F ~¢
ChtiMBere s FotatioRsharn 8 Fotatiens in-the eenventidnal -chipsec. from
0 .trartsparting sdethiod and the.deviea thereof Thustheorting method and

the device therecI. Namely ths tTact fime may be resducsd
approximately 31% extremely increasing the chip transportation
efficiency.

It is another object of the invention Lo remarkably decrease

t
-l

he operation rate , that is the rotaticon number of drive motors
reguired for movement of the collet portion in one cycle of
chip transpcertation, namely to decrease The motor rotation

~

number to 1.2 rotations from 8 rotations in the conventional
chip tTransporting method and the device therecf. Thus the
operation rate of drive motors may be reduced approximately
86%. As the result, the consumption of drive motors may be
avolded and the chip transporting device may be used in so long
time of pericd.

It 1s another obiect of the invention to descrease
approximately 2Z0% of the number of components of the chip

transpeorting device in accordance to the formation asmentionead

ol

albove, thus To decrease approximately 253% of the production

o

cost of The device.



operation rate of drive motors may be reduced approximately 86%. As
the result, the consumption of drive motors may be avoided and the chip
transporting device may be used in so long time of period. It is another
object of the invention to decrease approximately 20% of the number of
[ gemponents of the chip transporting device in accordance to the
formation,as mentioned, gbove. fhus to decrease approximately 259 of,
the production’ cost of the dévice. 6 [0017] [tiS anothér object of the — -
Lomventionte provitie’a AfetRod F6r-trafspoting atchip ¥atis tut dat froftas
chvafer Ferua chipipickwp postion-toitheschip placing position of asdray.ay,
:nihemethod comprising the step of operating.a.Z axis,drive imechanism;to.
reciprocatingly move a collet portion slightly to and away from the wafer
Me P ki dirEctiGiT while Gpetating’ d'6 Gxisrotatimy méthantsti -+ 925y
toreciprevatinglyrotatesan afm; therébystbsproduee refativeimoverentz ting
a hetween afixed;toothed rulley.and a rotational teethed pulley,and:a, & rr,
enioothed pel, wherein the toothed helis wound around the sotational o
toot &d puﬁey an the?lxe(j toothed pulley, the rotational toothed puI_Tey
PUpeify rdtatalle With& colfétiporfion rotatiny she thatds fotatsbly e »elt
whsupported=by the aem and thesfixed toothed: pulley=beingfixedly arranged:d
183 is,coaxial-with the rotation - axis of the aym, s dhatthe.collet portion e
may b% ro_:tralltequ mtpebdﬂrecvyppﬂnaa %%rpg JPro %rrtlpg qﬁpprosﬁgtehtg theSh .
PUrotating “direttion of the of the arm. thereby to rove the collet portion with
thgarallel hiotioirsd ds 18 erable thé olfétartitn 36 Pick: arfd- traAspert the
puchiafrem:the ahipgick-up:pesitienite the chip placing.position<Therefere:n
aNE gallet.portion may he, moyed very smoothly with, paraliel motion . .,

. thrgggh a qombipation of two (2) togﬂtpgdﬂpﬂlleys a_nc_i on_ertootheq beIt:; As
“iheresiift” three'(3) bpetdtion StEps ot the collétFortion i thé Ship” t2+ 279
ditramsportation tay-be deereased; whichrmaycotiverwisede cretpiiret-intthen
wiganventional method-anddevice: Rurtherdhene collet portion to pick
and transport the chip from the chip pick-up position to the
chip placing position. Thersfore the ccollet portion may be
moved very smoothliy with parallel motion through a combination
of two (2} toothed pulleys and cone toothed belt. As the result,
three {(3) operation steps of the collet porticn in the chip
transportation may be decreased, which may otherwise be
regquired in the conventional method and device. Further the
collet portion may be moved very smoothly with high efficiency

from the chip pick-up position to the chip rlacing position

(1

in contrast to the conventional mode of movement taking =
rectangular and stepped route. As fhe result, the tact time
for the chip ftransportaition may be remarkably reguced 1in
contrast to the conventional art. In addition, the constituent
components of the chip transporting device mav he decreased.
Furthez‘che operationrate, that is the rotation number of drive
motors required for movement of the collet portion for chip
transportatioﬁ may be remarkably reduced in contrast to the

conventional art. As the result, the consumption of drive

~1



collet portion may be moved very smoothly with high efficiency from the
chip pick-up position to the chip placing position n contrast to the
conventional mode of movement taking a rectangular and stepped route.
As the result, the tact time for the chip transportation may be remarkably
notgduced inseontrastiothe-conventional art: dn addition, the constituent be

.. components, of the chi tragsp%rtin% éievice may b%}gecreased% Furthej_rh
“>THe Jérﬁef’a?ij%lc?%?e, hat is the Fotation humber of drive motors r“elq?tlﬁr’ed for

P L oRGVEhERt 6Pe COllet PBritH fof Thif XratfspbREHSH fray be FemTaFRbly
[ yeduged in contrast to the conventional art. As the result, the consumption
of.drive 7,mators may, be avojded and.thechip, transpprting devicemay ..
__be_used in so long time of period, and at the same time, the production _
- LoLoSEEf R devicd niay bé fematkably detreaded. T001sfit i€ aRother " °
ch gbjact of ther inventibRad provideca devieeafor tranzpditing a chip thatisy
£ h EU Out BFomanwaterfromeac ehipspick-ip- pesition-ta-a ehimplacing positian
- hatay,, the device campusing g collet parion for picking.up fhe cbig,
?rom the wajfemr, a £ axis drive mechanism for reciprocatingly moving the
mO¥e it pORIGHT ShGttly t0-and aiay Fom the warer, 48 &xis fBtating o=+
a feehasism feroeciproeatingly sotating are arprtocmovedhe colletpartionzn
azzﬁ/it@oo@f{@;lﬁl mplwé}oso @% t@oﬁ;@@@ﬁkm@ mllgg@@dipﬁltogﬁjek f’ﬁ adas o
transport the chip_from the chip _pick-up position to the chip placin :
enﬁ@s‘iﬁoﬁ%?As"%t"]ellr”etsuﬁ?fh"réw&“Spgrlaﬁéndﬁeﬁg %?‘ the ¢o eg%ep‘brﬁgr? i%m
frife ehip FaAsporation may e tetfedsed: Which rhay Gthefrisede- -1 o0 -
asrequired én the conyentiobal art=and the. constituerit camponents af the 1 on
: nchip,transpogting device may.be, decreased.and further.the tact fimefor,
_the chip transportation’ may be remarkably reduced in contrast to the
otesmVEtDnal art.ritaddition, the operation Pate" that is the Fotation>  ~"©
congrnber coftdrivenmoierstre uirad: forcmovemientafthé tollet porition Moy be
deehip dransportation may he remarkably-reduced:in contrast-to. e rtation

H@gpggegg%g%ﬁg%ﬂ@sgg%é%%gyﬁb%ggQ%gggngg(ﬁﬁy%gnventional art.
In addition, the operation rate, that i1s ths rotation number
of drive motors reguired for movement of the collet portion
for chip transportation may be remarkably reduced in contrast
to the conventional azt. As the result, the consumption of drive
motors may be avoeided and the chip transporting device may be
used in so long time oI period.
foo19]

It is another object of the invention to provide a device

for transporting a chip that is cut out from a waf

it
[t
Fh
+
O
=]
4]

chip pick-up positicn to a chip placing position of a tray,
the device comprising a colliet portion for picking up & chip
from a wafer, & 7 axis drive mechanism for reciprocatingly
moving the collet portion slightly To and away from the wafer
in 7 axis direction, an arm for moving the collet portion from
a &

axis rotating mechanism for reciprocatingly retating the arm,

the chip pick-up poesition to the chip placing position,

a rotating drive mechanism that is mounted on the arm and 1s



motors may be avoided and the chip _ transporting device may be used

in so long time of period. [0019] It is another object of the invention to

provide a device for transporting a chip that is cut out from a wafer from a

chip pick-up position to a chip placing position of a tray, the device
roLQIPAISING Q&PU@'[ QQ”&?&%&Q&C%‘BQ%Q chip. f%aaﬁ%f‘ée'inél\g%ﬁé&?t of
.. drive mechanism f rqreﬂglﬂprgcg |n%:;%bmo¥|ngﬁthe coll‘eﬁ ortn%r?L sllghtéy to
SRR NG WA fromt the Wafer R3. axis direttion, an arm fof moving thecollet °"
togorticn fromh BhereRippickaipieasitivi # the chipsplating position; argrted
£ raxistntating mechanism feraeciproeatingly: rotating the asmi ra;retabng i on
wiflve mseﬁ‘%%srﬁé@%’rdéﬁo%@egk?& the arm.and is, 8 fotated relative 1o ; .
.. the arm so that the rotating movement of the arm may be nullified thereby
A5 CausE i Collet porfior Ftohibve With{SHraiiel thofion, Whe ST thé ehip*©
refutansportedifrem the chip: pickedpquositionitorthe chip:placing pasition: on
nmaWithaa slight-navement:of the collet pertion.inthe Zaxis direction andthe,
ma{ECiprocating rotation of the arm. Ashe resul, the thirce, (3) stepsof

Bperatioﬁ of the coNlet portion may be rediced and the tact time for t
COgmptrAnsportatiof Mayberreniarkabl rédieBdc faeldii6n: thie tderably
decanstituent camponents of theschip transperting device may be rotation
nug@nsiderably. decreased. Fupther, the.operation, rate, that is, the iatation 1 -

number of drive motors required for movement of the collet portion for
PCChip Hansportatioh miay b renarkably teduted: A8 e resllt the ©=C 22
theonsumptiontofdive motbisiimay e @Qubidedcarid” theschipatranspettinge nd
rrdeviee mayrbe tseddn:so long tiae af peariod, and at:the same timeithe o f
prodyction cost of the deyice may.he remarkahly decreased [00201[t)s.
Pstill ariother object of tfie invention to provide a device for “transporting a
maghip That58 ok 6ot front & WEFeF $rom a. chip pick.-up position to a tip
[ plazing position of a tray, the device comprising a collet portion for picking

UPi+ is still another object of the invention to provide a

Tuent
hie

device for transporting a chip that is cut ouvt from z wafer
from a.chip pick-up position to & Tip placing position of a
tray, the device comprising a coilet portion for picking up
the c¢hip from the wafer, a 2 axis drive mechanism for

reciprocatingly move the collet portion sl

-

ghtly fto and away
from the wafer, a #f# axis rotating mechanism for
reciprocatingly rotating an arm To produce relative movement
betwean a fixed toothed pulley and a rotational toothed pulley

and a toothed belt wherein the toothed belt is wound zround

the rotational toothed pulleyv and the Zixed toothed pulley,
the rotatlonal toothed pulley being rotatable with the collet
portion x

otating shaft that is rotatably supported by the arm
and the fixed toothed pulilley being Iixedly arranged as 1is
coaxial with the rotation axis of the arm , so Lthat The collet
portion may be rotated in the direction in & same proportion
opposite to The rotating direction ¢f the arm, thereby to move
the collet portion with parallel motion so as to enable the

collet portion te pick up and transport the chip from the tip



the chip from the wafer, a Z axis drive mechanism to- reciprocating-'y
move the collet portion slightly to and away from the wafer, a 0 axis
rotating mechanism for reciprocatingly rotating an arm to produce relative
movement between a fixed toothed pulley and a rotational toothed pulley
pi @hd a toothed helt wherein the toethed belt isyueund around the rotatiopak
%qotpe  pulley and the -fixed toothed p_ulle%!u'grge rotational tggtﬁhee}d pulley
“C by Fotatanle With the Collet portion rotating shaft thatig fotatable
thsgppored Bytheadrarrand thesfixed toptietepuliey beirfgm@dyaranged
be 88 is zeoaxial withthe rotationzaxis of the:aem i so thatthe collet.portion «t
poMay-pe fotaied i, the directian in a.same propation opRAsite Qe .y

_rotating direction of the arm, tberegy to move the collet portion with
ot Bardifef fndtiort §6 4516 enable e~ Cailet portidit to Piek Gy aidi traifspdrt -
Futhenehip-frem the ¢ip Oopickuppositionito thel chi plagingpositisnth high
< £ Fherefare; the scolletportion may: beypoyved verssmoothlywith paraliel: ng
motion_through a.combination of two (2) toothed pulleys and one toothed .
DOR A RS the resel 188 (9 oDt s of fe Colt sortion b e ene
CagRipIransporatioh MayBe decteased Which may otRerfise!be -réGuiréd™
t iifetheceonventiorial methadand device. vEurther theweoklet portien: maycbeén
comoved. very.smoothly with; high- efficieney from;the ghip-pickzup, positin -

to the ﬁt%g%placln position in 1tﬁ:ontras', to, the cgzn\geniional m%d% of e

COMRVBEN faking & rectangUIar ahd Stepped foute “AS the tesilt-the tagt
Futirhedorthe ehipiransporiation may be reidarkably Feduced iy <Cofitrast 1S
motherconventionakart«in addition.the constitient :compenents«af the chipip
e ARG dewiorpaybe dagiepsady FUGL e operalion iele, al s,

the rotation numtggr of drive motors required for movemegt_of the collet
COBGTROR F6FEhip SfFanspottatibi M be remarkablyFetieed i Lontrast id 7@
mcthereomuwentienalvart Ad the desbilt, theigonisumption of dhveemotersuray-e
u<hejaveided and-therchip transperting;device may be used in so long time

of QQFiOd- [0021]

[00Z1

fMeans for Solving the Subjectsj

In short, the method of the invention (Claim 1) is provided

to transport a chip which is cut out from an wafer from a chip

ick-uppositiontoachipplacingpositionof a tray, themethod

comprising the step of operating a Z axis drive mechanism

H

eciprocatingly move a ccllet portion slightly to and away from

ot
U]

he wafer in % axis direction while operatinga @ axis rotating
mechanism to reciprocatingly rotate an arm, thereby to move
the collet portion with parallel motion so as to enable the
collet portion to pick up and transport the chip from the chip
pick~up pcsition to the chip placing position.

[oc22]

Further the method of the invention (Claim 2) is provided
to transport a chip that is cut cut IZrom & wafer from a chip
pick-up positiontoachipplacingpositionof a tray, themethod
comprising the step of cperating & 72 axis drive mechanism to

reciprocatinglymove a collet portion slightly to and away from

10



[Means for Solving the Subjects] In short, the method of the invention
(Claim 1) is provided to transport a chip which is cut out from an wafer
from a chip pick-up position o a chip placing position of a tray, the method
comprising the step of operating a Z axis drive mechanism reciprocatingly

endoye.acollet porion, slightly o, and away from. the wafer in 2 axis, ..
direction whi-e operating a 0 axis rotating” mec anism to recipfocatingly
M6t B arth, TRereby o move - the Calfet poftibriwith paraiéltiotich 887 e
thastolémdbleths Leolletportiohatocpick upiand tmnspettitherchip fiom theip
1 £Bit pigk-uposition te the chipplacing-position; (00221 -Fudherthe ng -
ro{eieg of ihe inyention (Glaim 2).is provided. o tansport a.chip that s, .
cut out’ from a wé}er rom a chip pick-up posﬁlonato a chip placing position
ATIBf P tray St hethod VESnTtishTg the' &lep 6Foperating iz axis arment of
themechanismrto Lieciprecatifigly=moue accallet pertioreslightlyte antraway he
cn from;10.the water in Z-axis direction while operating a 6 axis rotating, ; 1+
mechatrllgm tg.rgmgrocatmglx rotate an arm, thereby to move the collet
O NRiOh from thechip Pick up position t thethipy plagingbosttidn i+
of parallelcmotén R carnd furthef opefating BSrotating drive techanishi soast.
[ 40 belrotated relative to the arm on the arm in such manner that the
rofianal mayement of dhe-arm s pyllied Thus the elins tangported..
from the chip pick up position to the chip pTaﬁcmg position with a slight ‘
Lo nfgvETERtin the Z'akis difection diié t6'the paraliet niSticit of 1h& collen P
©1pbrtian and:theswingaeciprovation oiithe armi 0023k Further the:methodk
cofbthesinvention (Glaim 3¥is;provided, o fransporta ghip,thatds. eut.out, +.
-irom a wafer from a chip pick-up position to a.chip plgaci;ag gosjtion ofa
““fray, the method comprising the step of operating a Z°ax's dfive— ¥ ==
thiheeranish to etiprbcatinglycmove a eollet portiorostighitlyetoianddedy ng
nefroam the waferdn Z-axis:ditection while operatingra G:axisgotatingproduce
reMechanismdodeciprocatinglysotate an.arm; therehy toproduce. .

rotational toothed pulley and a toothed helt wherein the

2

toothed bhelt 9 is wound around the rotaticnal tooths

d
18 and & fixed toothed pulley, the rotatlional toothed pul

t

being rotatable with a coliel portion rotating shaft that
rotatably supported by the arm and the fixed toothed pulley
being fixedly arranged as 1s coaxial with the rotation axils
of the arm, so that the collet portion may bs rotated in the
direction in a same proportion oppesite to the rotating
directiocn of the arm, thereby to move the collet portion with
parallel motion so as to enable the collet portion to pick up

and transport the chip from the chip pick-up position to the

chip placing position.
[coze]
Further the device oI the invention (Claim 4) is provided

to transport a chip that is cut out from a wafer from a chip

pick-up position & to a chip placing position 9 of a tray, the

Q.

evice comprising a cellet portion for picking up the chip from

or

h

]

wafer, a Z axis drive mechanism for reciprocatingly moving

il



relative movement between a -mixed toothed pulley and a rotational
toothed pulley and a toothed belt wherein the toothed belt 9 is wound
around the rotational toothed pulley 18 and a fixed toothed pulley, the
rotational toothed pulley being rotatable with a collet portion rotating shaft
.. thatis rotatably supported by the arm and the fixed toothed pulley, being,
Lhefixce%ffli/lgr“ra%agg Jé%%s coaxial ﬁ#tht%ggrotaté)‘ﬁ%gxis of the arm, so that the
2% igolletdgaitioh may be Fotatdd in the: directiohtinta 84me PFSPGtioR®  ToT
reppositetorthe yotating: direction of the arm cthereletfol rovethe: collet. © 1
paJpQﬂLi%rJl with patallel mation, so-as ta.epable-theicollet portion ta pigk WP up
__and transport tg?#ghijarf;omstllemchi epicllgl-quﬁ%) pquﬁi{o_n to TghoeS .C.TPH% ngcéng
AN GSiSH 0021 Eurther the dévice of the invBntion (Elaim 4) s provide
chie transpoitca BRIPIRARIS cut out from a wafer from a chip pick-up position
[@@gq,_ﬁ chip pllac.ing position 9 of a tray, the device cor_nprising a coIIe'g

pertion for picking Lp;the chipdram the waler,a z axis drive mechanist. g

for reciprocatingly moving 11 the collet portion slightly to gnd away from
£O thé WHIBP i Z *akis direction, 4 &Xis rotating Mbchafism for =™ & 74P
p1 réeiprogatingly votating aniarmiteanoverthelcollen portion with paraflel ice
cofpetion s@ as-to-anable the coliet pertion toipick uppandransport thenchips
from the,_chip,pick-up position to.the chip placi ng% [0025) Further,,
e de&%/i%eaég‘tﬁeg}fh\"j?gﬁtigﬁ %ﬁfeﬂﬁsg) fsoﬁrﬁ\ﬁgé%grtgirafhsp%rtsg chip that IS
cohedub FdmA wateBftbmya ' chip  Bickiay position 6 aémip plaging “™ *°°
mopositionef actray cherdevicercoimprising @ cdllet portion-fop picking upr-heo
thgh'&ﬂ‘!@m the wafer, a Z axis drive mechanism for.reciprocatingly, moving .
~the co Ief3 portion slightly to and away from. the wafer, agvgrmef%ro maving
= Sthe &olfét porfion trom e Bfiip pick Gp Position 6 the Thip placing
thpositiorma® arid rotatifig meshamism for” Féciprotating iy rotating thé arf™
inadotaling drAve mechanism reciprocating rotation of the arm may

e

be nullified, thereby to cause the collet portion to move with
parallel motion, wherein the chip is transported from the chip
pick-up pesition to the tip placing pesition with a slight
movement of the cicllet portion in the Z axis direction and
the reciprocating rotation of the arm.

{0026]

Further the device of the invention (Claim ©6) is provided
to transport a chip that is cut out from a wafer from a chip
pick-upposition toa chipplacingpositionof a tray, thedevice
comprising a collet portion for picking up the chip from the
wafer, a 2 axis drive mechanism 13 for reciprocatingly move
the collet portion slightly to and away from the wafer, a 6
axis rotating mechanism for reciprocatingly rotating an arm
to produce relative movement between a fixed toothed pulley
and a rotational toothed pulley and a toothed belt wherein the
toothed belt is wound around the rotational toothed pulley and
the fixed toothad pulley, the rotational toothed pulley beling
rotatable with the collet portion rotating shaft that Is

rotatably supported by the arm and the fixed toothed pulley

i2



that is mounted on the arm and is rotated relative to the arm in such
manner that the reciprocating rotation of the arm may be nullified, thereby
to cause the collet portion to move with parallel motion, wherein the chip
is transported from the chip pick-up position to the tip placing position
. with §Ii%ht movementmof the collet porti,on_lin the Z axis dlrectigq and the
® reiprocatif rofation 6t the APm' J06261° Furitier the device 5 the™" %72
ofinvention(Claim 6)is proviledd 16 tranzpbiti@thipithatés bot eueffopnathe
41 waferifsam anchip pigk=u1p Position:toa chip placing: positionof a trays-heng
4 leyice gomprising A ollet;ortign far picking uphe chin from the Jwafer, ,
a Z axis drive mechanism 13 for rlémpr‘ocatlngl move the collet portion
Pagfghtytd and @wal from e Water a 6 axsTotdting echanisi for 4 P
anceciprocatingly rotating:an arnvrtotpgreduce relativeé movement between ahe
crnfixed togthed pulley -angd.a rotational toothed pulley and a toothed belt
[glhe;j:in the toothed belt is wound around the rotational toothed pulley
Ad’ the fixed toothed pulley, the rotational toothed pulley being rotatable
[ tvitrethiesaoiiet pbrtigrerotatirig shiaft that is rotatably supported by the arm
armd-therfixedstoothed pulley <12 being fixedly: arranged asois-coaxialwith i o
- Ahesotation, axis. of the aum,, so.that the collet.partion may besrotated in ; .
the direction in a same proportion opposite to the rotating direction of the
CUdrmi therébyf & nibve the ‘cofibt foftionfwith ParafieFndtion 20 asts “7+?
plenable thescollebportion: t6 pick uphandairdarsporetierchip frorhitheschip ©of
orRiek-uprposition te:the chip placing-paesitien. [0027] [Advantages otihe: -
cdnygntion} According !;;%t!‘f Invention, ag mentio C%%] ove,the chip, .,
transporting method i pI’O\}flded to transport a chip which is' cut out from a
CAhg&fer From W ehis pieRaipepoditiorito & chip: plagingihosiiord 6fa traySthet©
reamethod-eampnising:the step eft operating laceZ alxis drivermeeharismcollet
pcf@@%gcﬁgﬁg%m_ﬁ%l motion 50 as To enable the collet portion

to pick up and transport the chip from the chip pick-up position
to the chip piacing position. Thus in one cyvecle of the chip
transportation three (3) operation steps of the cellet portion
may be decreased, which may otherwlse be recouired in the
conventional method and device. Further the collet portion may
pe moved very smoothly as 1s changed Zrom the conventional mods
of movement taking a rectangular and stepped roufe. As the

result, the tact time for the chip transportati

b e

O
3
=
U
i~
o
]
F
b
&
=
b
D
o

from the conventional time 0.319 seconds to (.22 seconds, that
is the time reduction of 31 % and is a remarkable improvement
of chip transportation efficiency.

Further the operation rate, that is the rotation numpeyr of
drive motors reguired for movement of the collet porticon in
one cycle of chip transportation may be reduced from the
conventlconal rotation number 8 to 1,2, that is reduction cof
85 %. As the result, the consumpticn of drive motors may De
avoided and the chip transporting device may be used in so long

Time of period.

Further 20 % of the constituent components of the chip

13



collet portion slightly to and away from the wafer in Z axis direction while
operating a 6 axis rotating mechanism to reciprocatingly rotate an arm,
thereby to move the collet portion with parallel motion so as to enable the
collet portion to pick up and transport the chip from the chip pick-up
position to the chip placing position, Thus in one cycle of the chip
EAfdEoation thfee’ (35 oberatibh s?e@p%f@ﬁﬁs%ouéﬁo‘%ﬁl&r? &y BE ==t o
amecreased; aulyich méy othepwisé e fequireddn the comveationalamethodte
aang-devige. Further the collet portion may be moved very smoothly as is
[%h%npggd from the conventional mode of movement taking a rectangular
stepped route. As the result, the tact time for the chip transportation
mal 5 FEduEEE oA CorventighaF e 0.819 Seconds tFe 22001t 419
m&econds, sthat ds the dimereductionwof 831:9 ahdis arremarkablet cut from
= improvement of-¢hip transportation, efficiency, Eurther the operationsate, .
that is the rotation number of drive motors required for movement of the . _
oL ofiét Poftionin Bhe" IS Bih ilpstjréiﬁs%ﬁaﬁ%ﬁ ‘may b féducedfrom thie°
debHventionak rétatior-AUMIBEr ® 15Z: Afais rgduetivh of 859 K& theortion
s result; the consumption of driveuneters faay be mvoided anddbe chipwhiie
o{1ansporting deyice may be usedip 50 jong time of period, Further 20.9.9f
16 Eonstituént components of the chip' 1 transporting device F’nayéb“e o
* eéreasen? i this Conmebtibn, "aiproximately 25 % of ptoductici cost &P
othedevice may de tdetreaséd.[{G028) - Further dctording te the invention; cn
=the ehip. ansporting method is-provided to ransporta chip thatis cutautec
.fom, 2 wafer from a,chip pick-up position.to.a.chip placing position .of,a
“fray, the method comprising the Step of operating a Z axis drive — - ‘
rRisEhaRism td recipideatingly-move & Collet porfiorl Slightly-fo Bheavay © =
rfram theswaferhingZ2 axisudirection while operating-a B-axis #atatingpesition
wJechanism i, reciprocafingly rotate an arm, thereby. (0. move the collet 1.

portion fromthe chip . | . , , ,
para.iel moticn of the collet peortion and the swing

PP
Iid i

reciprocation of the arm. As the result, the threes (3) steps
of operation of the collet portion may be reduced in contrast
to the conventional chip transporting method and the devi
thereof, and further the ccilet portion may be movad vary
smoothly in contrast to the rectangular and steppsed movements
in the conventional chip transporting method and the device
thereof. Further the tact time for the chip transportation may
be remarkably reduced to 0.22 ssc. from 0.31% sec. of the
convantional chip transporting method and the device thereof.
Namely the tact time may be reduced approximately 31% extremely
increasing the chip transportation eifliciency.

Further with the structure, the operation rate, that is the

O
rotation number of drive motors reguired for movement of th

D

collet portien in one cyoele of chip transporfation may be
remarkably decreased. Namely the motor rotation number may be
decreased to 1.2 rotations from 8 rotations in the conventional
chip transporting method and the device thereoi. Thus the

operation rate of drive motors mey be reduced approximately

14
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pick up position -co the chip placing position in paraliel motion, and
further operating a rotating drive mechanism to be rotated relative to the
arm on the arm in such manner that the rotational movement of the arm is
nullified. Thus the chin is transported from the chip pick no position. cc
. 6-9_'he chi hplacing\p}o%sitio%qq with a slwil?\ht,wmovemgnt,_ig,the Z axis directionb
due 15 the” paraliet Mction' 5 the €t portion And the Swikig === ™Y 2=
aviecHIro catio - bRt bt J&S fiecresun dthe three (@) steps: ot dperation 6119
¢ ithe collebpertion. may be reduced in contrast to the conventional. chip

transpoyting methed and the device thereof, apd further the golletportion. .

may be moved very smoothly in contrast to the rectangular and stepped
oL foEIReRts i ?ﬁetéﬁnggﬁ@ogﬁﬁgﬁﬁ transpBritig mMEthEd atd H5eE degice®
thiheréof. Furthe: the dacttimeérfercthieschip transportationomay thben cost of
+emgarkably reduced to 0.22 sec. from 0.319 sec. of the conventional chip
[ r%ﬁ orting method and the device thereof. Namely the tact ti ne may be
el d approximately 31% extremely increasing the chip transportation
efficiene\ FEERerWwith $hé Strutture? 156 bperation fatel: tratis tRETstatin9
me0h aumber:Ofdrive=moterstreguired far movement iof the «callet pottiontinom
= Q9@ gycle of chipjfransporiation may; be J@r@@rﬁa@m%ega%aéﬁq Namely: o

the motor rotation number may be, decreased to 1. ,2 rotations from8

fdtativns in tHe E5Hventiordi=¢hip trahsporting Fethod antrthe device 2%
dithereofsThas ihiel operation saterafdriveimotarsimay be reduéed rortion
s 1appreximately: rif 86%: As the resull;the.consumption of drivedmetorsnile
may pengvoagdeél and the chip transporting device may be used in so Iprpgjl y
ime of périod. Furthier withthe structure;, approximately 20% of the .~ >
* Heibert of 6fpdnets B the’ chiptfatispotting devicethdy Be decréased™
a thus 40 decredselapproximately. 25%coktheqpreduction cost ol ihe dewice. 2
+ 40029]4 Further gceqrding to the invention, the chip transporting method is
pr%vé%e% éq :EragsPSort a chip,that is cut QHE from

, WOUnd arounc rotaticonal toothed pulley

O

18 and a fixed toothed pulley, the rotationzl toothed pulley
being rotatable with a collet portion rotating shaft that i

rotatably supported by the arm and the fZixed toothed pulley

i

£

being fixedly arranged as ls coaxlal with the rotatlion axis
of the arm, so that the collet portion may be rotated in the
direction in a same propoertion opposite to the rotating
direction of the arm, thereby to move the ceollet portion with

parallel motion s0 as to enable the collet portion to pick up

(8]
=

b

and transport the chip from the chip pick-up position to the
chip placing position. Therefore, the collet porticn may ba
moved very smcothly with parallel motion through a combinaticn
of two (2} toothed pulley and one toothed belt. As the result,

three (3) operation steps of the co

i__)

let portion in the chip
transportation may be decreased, which may otherwlse be

reguired in the conventlional method and device., Turthexr the

19}

cllat portion may be moved very smoothly with high efficiency

Hh

rom the chip pick-up position to the chip placing position

in contrast to the conventional mods of movement taking a



a wafer from a chip pick-up position to an chip placing position of a tray,
the method comprising the step of operating a Z axis drive mechanism 13
to reciprocatingly move a collet portion slightly to and away from the
wafer in Z axis direction while operating a 6 axis rotating mechanism to
- __reciprocat-ugly rotate an arm, thereby to produce relative movement
T e Befitgelt  fixed toothBH Pulley hrid-a totatibialtsothed pitisy &Ada =™
fotoothied belt wherein hed belttd is; woard aroundrthe rotationaltdotied 0
cobulley 18 and.a fixed toothed pulley: the xotational teothed-puliey feingnt
cofRiae wilha gollel portion Lotating shafl that,s loplably supported iy,
fiie"arm and"the fixed toothed piﬁl‘ey bein flxedjfy arranged as is coaxial
Fugithahe Fotation axid f #ie 8rnt. 'S0 that e cohetportion raFhe rotated @
moltcthe directiorkih dsame proportion Hpposite:td the: ratating cdirections of ©
¢ the.arm.. therely to.moyve the collet parfiopwith. parallel mption 50 as;to: e
_.enable the collet portign to pick ulg and transport the chip from the.chip.
”Oﬁi‘éﬁfhblﬁéﬁﬁoﬁafjg“thep‘%hiﬁ Slading position. Therafore. the collet portion” -
mofayhaemove daverystrostly With pafallel Arstivrrthough SEombifaion e
usektwo(2)doothed pulley arrd pee teethed belt. As the result, three (3)
{88§Eﬁtion steps of the collet portion in the -__ip transportation may be
decreased, wh:_ch may otherwise be required in the conventional '
méthba Fid HevicE” Fukthet the® coidt pértion midy be HidvedVery " ©5=P
t remeptiy with highr efficiescy frorhdke chip pickruprpasition ¢ thve thipt is
cRlaging pesition in.eantrastto the-ganventionalmoede; of movement taking o
2 15 rectangular and stepped route. As trdl%%esuﬁlat, the tact time for the , _.
- hip tranisportation may be remarkably rediiced’in contrastto the” -
f cdoRvertioral drt! it adidition e EoRstifteht -cBmpdhents of HeTehfyan+sm
f dransparting devicesmayhe decreased. Fusthesdhe operation ratey that is:d
av}Qo‘i rotation number ot-drive motgrs required for movement.of the.callet
partion for chip transportation may be remarkably reduced in contrast to .
T thePEsHvEntional art Ae the%réSuft the olstimption o drive PO~ -+ 0" ¥ &0
parallel motion so as to enakle the collet portion o pick up
and transport the chip from the chip pick-up position to the
chip placing pesitlion. As the result, three (3} operation steps
of the collet portion in the chip transportation may be
decreased, which may otherwise be reguired in the conventional
art and the constituent components of the chip transporting

device may bhe decrea
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transportation may be remarkably reduced in
conventional art. In addition, the operation v
rotation number of drive motors regulired for movement of the
collet portion for chip transportation may be remarkably
reduced 1in contrast to the conventicnal art. As tThe result,
the consumption of drive motors may be avolded and the chip
transporting device may be used in so long time of period.
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urther according to the device of The invention, a chi
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that is cut out from & wafer i1s transported froma chip pick-u
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position to a chip placing positicon ¢f a tray, the de
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motors may be avoided and the chip transporting device may be used in
so long time of period. [00301 Further according to the device of the
invention, the chip transporting device is provided to transport a chip that
is cut out from a wafer from a chip pick-up position 6 to a chip placing
o rEovsjgtioﬁnng of a fray the gey;cgrcggnlprésqirég acollet for Qchki%g up the chip.
- CONBNT e Waer; a'Z axis drive méchanism for reciprocatingly moving the
a Tcoletperibrcshgtlyoto @i fawal fom tRe wafer a6 axis Fotdting collet
po meachanism for L keciprocatingly, rotating:an et o mave the eallet portion ,
an MU, parallel motion so.as to.enablethe collet partign 1o, pickup, and., ..,
transport the chip ffrom the chip pick-up position to the chip placing ,
PORbEitiBh. AS the festilt 1Hhrée t3) Peration -Steps r ofthe coftét Sortion Sih* 9
me the: chipitranisportation may bendésreaséd,which may otherwisetdsgat ing
arfequireddnthe senventional aiband the eenstituent eampedents ofdheted
- SHipyansporting deyice may he deereased and further the tagt fime fog,

f
\ 1V I I ToOratlll
ﬂwaebchlp transportatlgnsn%@ e remarkably redu%g{? in contrast to the

me FoRfeftidnal e dn HuRitidh, the Speration FateS that§s thé Tbtation © meve
winbmber=dfidriveimaotors eque red formevement of the:rtetetportionfon the
cnehip trapspgrtationimay be reraarkably, reduced in contrastfo thea 1 i gh«

conventional art. As the result, the consymépt'&on of drive motors ma
mMove t 1] n_Lh A3 et

1tion A 1 1S) A Cre
Avoided and e chip "t%n?ﬁé_rﬁﬁﬁ%éﬁicé may be tsed in 56 16ng ti’%e: of
repgeRe@. s f0031] Further seeording 16 thieBevice of the ifVehtion, &l hip &
(3thatisgut out frpm.awader is transpotted fromca chimpicksp positiatutesd
ar@ ¢hip placing position of atray; the deyice 16 compyrising a.collet pertion,,

for picking up a chip from a wafer, a Z axis drive mechanism for o
rSEipiocatingiAMoving the CGllet partibn shightly 18Ra dway front e “2 4 F
t rwaferdm Ziaxisidirectioma arparmrfor mieving theccolleeportion front the the
opehipickiupz pesition 40 the chip-placing:position. -6 axisrolating: motors

mechagisrrﬂi}w I}(%r re&pﬁrgcatimﬂgly C)rzotatj:’n iethec%rﬂeac rotating .

regulire mernt por<ion for chip
transportation may be remarkably reduced. As the result, the
consumption of drive motors may ke avolded and the chip
transporting device may be used in so long time of period, and
at the same time, the production cost of the device may be
remarkably decreased.

[o032]

Further according to the devic

0

cf the invention, a chip

that 1s cut out from a wafer 18 Lra

jos)
i

wsported froma chip pick-up
position to & chip placing position of a tray, the device
comprising a collet portion for picking up the chip from the
wafer, a 7 axis drive mechanlsm 13 for recipreocatingly move
the collet portion slightly to and away from the wafer, a 0
axis rotating mechanism for reciprocatingly rotating an arm
to preoduce relative movement betwesn a fixed toothed pulley

and a rotational toothed pulley and a toothed belt wherein the

toothed belt is wound arcund the rotatilonal toothed pulley and
the fixed toothed pulley, the rotational toothed pulley being

rotatable with the collet portion retating shaft that

15
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drive mechanism that is mounted on the arm and is rotated relative to the
arm so that the rotating movement of the arm may be nullified thereby to
cause the collet portion to move with parallel motion, wherein the chip is
transported from the chip pick-up position to the ch=ip placing position
with a slight movpm%ngoof tthe collet portg)ntiﬂ the Z axis direction and the
EOTGiprocatmyrotation of the arm. As tHe fesult’ the three (3] steps of
be pperatiorsof theaolfet porticr miay 5e fediiced” ahtl thé Yaéttimé Yorthe:L s
of Chip transportationmaythe: remarkably creducedmbn, additiernaghed in the
di%gg%wggnt%ngogg%go @EEQPEﬂ&ﬁBBBB%E£Q%WC§JU%%Qexopating
“considerably decreased. Further the operation rate, that js the rotation
< Peioeiofo ArivEmotdrs FaGHiFad for Bvament of Rt collt PoRAGHHA o
pachipl ¢ranspoitationcmay e remvarkably/reduced cAsthe result, thep Lok up
aa30@%@95@%@fma&e;mpgrﬁﬁmy@ee?mggd@n%kth@p%@@sqamwpmmgthe
_device may be used in so _time of period, and , at the same the, .
n E*)Podju%i%%%c%s?? of" fﬁ“éoélév%%g?ﬁdf be %énfﬁﬁaﬁl@ldeecreggﬁ. (éollg)n??nzzi9 ‘ ;
MO ERRHE HECOEMg toithe deviter6f the invehtiGH, altHip that iSElt bt fron
ofawaferis transported fron:a ehip pick-up posiionto a oy plaeing:sult,
- »Rasition of a tray, the device, comprising a.cojlet portion; for, picking.ondhe,
. ghip from the wafer, a Z a\ms__cir{i\{,ea [neghanism 13 for_reciprq%agtip‘g_[xﬂ K
CIAISVR The Eolfdt pBition Sfightly 16 3Rd “away from the Wafer, ' 6~ axis
r eptatirey mechahismdor reciprotatingly rotating dh fii Lprodute’telatives
«onovement-hetween afixed teethed-puliey and & rotational doethed i ency
¢-Pylley and 2 toothed belt Wherein the toother belt is wound argund the ; o,
rotational foothe pgﬁley and the fixed toothed pulley,-the rotational
inpostHed pilley Being: ForaBIa Wity felcdiRE fortion POtAtG Shaftthal i =
retF rotatably supported hythe:arntand e fixed toothed putley being time
¢ dixedly.arranged asis sogxial with the, retation axis.-ofithe aym » s@ thatther:

- Get portionnay. e totptad e Aredion N2 SAmS RIRROEM cicuent
cﬂopos e tothe rotating

components of the chip transporting device may be decreased.

B

further the operation rate, that is the rotation number of drive
motors reguired for movement of the collet portion for chip
transportation may be remarkably reduced in contrast to the
conventional art. As *he result, the consumption of drive

motors may be aveided and the chip transporting device may be
used in so long time of perzod.
{oc33]

Brief Description of the Attached Drawings:

Figs.l through 6 relate to the embodiments of the invention:

Fig. 1 is a side elevational view of a device for transporting
a chip.

Fig. 2 isaside eievational viewofa 0 axis rotatingmechanisn
shown partly in vertical sectilion.

Fig. 3 is & front elevational view of an essential part of the
chip transporting device.

ig. 4 is a front elevational view of the essential part o

L

th

18



direction of the arm, thereby to move the collet portion with parallel
motion so as to enable the collet portion co pick up and transport the chip
from the chip pick-up position to the chip placing position. Therefore, the
collet portion may be moved very smoothly with parallel motion through a
combination of two (2) toothed pulley and one toothed belt. As the result,
three!(3) SperatiorPSRPROFtHE cOfSt F6rtidR i the* Ehip trah&pértation
Fimaybe decreased; swtiich enay oitverwise bé aegtirediin the eonventiondle
methed and-device frurthertbe; colletipartion may-be provedi very
. Smgotly, with hidh efficlency, o e, cippick-up Positign (0. e iR . g
placing position 1n contrast to thie conventional mode of movement taking
a réttdrgdlar and stepped route. As the result, the tact time for the chip
Fitranspostation may:=he remarkably-redusedadn icentrasiiothe conventional:
Figrt- {n addition, the constituent, companents gt the.chiptransporting.« <ne
evice may be decreased. Further the operation rate, that is the rotation
nurmbetof drve SHidters Yequired for movement of the coliet portion for
Fighif transportation may bé renvarkably veduted in Contrast to'the™ S shown
conventionaharte As:the sesulf,therconsumption of drive motors may be
ri@voided and the, chip fransporting device ay be. used,in so long,time.of,.
period. [00331 Brief Description of the Attached Drawings: Figs.| through
6 refaté 16 the”8mbodiihisof the invehtich:- Fig. 15§ hlside elevafioral ¥
viewtgfzar deviceifoptransportinghavchip.sFign2 éscaside elevational view of
i@ 6 axig ratating mechanism: shawnpartly in vericaksection. Fig. 3 is a
_..front glevational view of an essential part of the_chip...ransporting device,
Fat el tetilots s tiodii e MC AL S B
transportifig delice sHEWHFaS R operatfon: “Fig. 5 is a perspective s view
r:ef thelessentiad paft ofithe ichip: transpeoiting deviee showa asin aperation. o

transporting device.

[o03¢]

Best Mode for Carrying Out the Invention:

The invention will be descriped in detail in reference to
the embodiments as shown in the zttached drawings.

In Figs. 1 through 5 showing a first embodiment of the
inventicon, the chip transporting device 11 of the invention
is provided to transpert a chip 4 which is cut out from a wafer
1 from a chip pick-up position & to a chip placing position

S of a tray 2. The ti

+
e

transporting device 11 is, therefors,
composed of a collet portion 12, a Z axis drive mechanism 13,
a § axis rotating mechanism 14, a fixed toothed pulley 15, a
shaft 16 for rotating the collet porticn 12, a rotational
toothed pulley 18 and a tcoothed belt 19.
[o035]

In Fig. 2, the collet portion 12 is provided to pick up the
chip 4 from the wafer 1 and has an adsorbing lip 12 a provided

at the lower end tharecf. The collet portion 12 is hollow within

19



Fig. 6 is a flow chart showing a routine of the chip transporting device. 71
as. 7 and 8 relate to a second embodiment of the invention: Fig. 7 is a
front elevationai view of an essential part of the chip transporting device
shown as enlarged. Fig. 8 is the same with the one as shown in Fig. 7, but
is shown as is moved in operation. Fig. 9 is a third embodiment of the
AN VETIGH a8 a Slde “ elevatiohal vibw df ah Essetitial partsrthe ciip ¢
a1 transpottiny devicesshownasenlarged. 1Rigs1 £ antbilelse tovdLch is
toCopventigrakary kig. 1Q4s anexplanatory peespectivewiew:ofan gssential
. »part of the chip trapsporting device, Eig. 11 -is a flow ".bar’- showi
L ST e Chi o Ao o Bad Froosdor B o
Che bt IRGENBBAThe nbeAtioH Wilke desérived it detall ifl Téférence 5 °
intheeembbdiments as shovir i.ipthe attached. drawingsi Imkigsz | through 5¢
2 2showing.a firstembediment of the cinveation, the chip, transparting.device s
.11 gf the inventiond is rogidedkto:_trgp\sﬁgort a chip 4 which - ist%ut out frgm
£ L5 Wardr oM efip pick:dp position 6 to7achip placing position. g ofa -
20tray &Py tRaTSPRRITRIPAEVICENEL &0 théreférer tcotpdséd bf Akdliet = ¢
1 6portientk2, 1304 axis grive; mechanism 13,u adeaxis-ratating:mechanisaxc14n

fi othed pu 16 for_rofating. the.collet portion 1.2,
el loothes Buley 16 2 & footied bel 19, 00361 n £ 2. e
Z 2bitét portioA 12 R providéd t8 pick G the Bhip 4%rdm e Wafer L anff ==+
1 .h@s antadsorbinglipil2 ajprovided attherlower endrtheresfiTae dollet top
-HRertign 152 is hollowswithin 19,and bas an.opening 12 b-formed @t aside o«

ocipereof for inbaling, aif tnereat troygh.an alrinkaling pipe (nat shown),
which is™ To be connécted to the opening . The hollow collet poftion
28 may be vertically positioned and the lower end of the bolt

28 may engage the bracket 20. as the result, the moving range
of the collet portion 12 may be regulated.
[003¢6]

The collet portion rotating shaft 16 has an arm 29 securad
therete. The arm 29 has a bar 30 fixedly implanted at one end
therest, The bar 30 13 inserted into & bushing 321 that is pressed
inte the bracket 20 to prevent the bracket 20 from rotatingly
moving relative to the collet portion rotating shaft 16.

[0037]

In Fig. 1, the Z shaift drive mechanism 13 is provided to
slightly {approximately Bmm; move the collet portion 12 to and
away from the wafer lalong Z axis (vertical direction}. The
7 axis drive mechanlism 12 is provided with a base 232 having
a pair of gulde rails 33 secured thersto by means of screws
37 and having & 2 shatft drive motor 24 secured thereto by means
of screws 35. The 2 axis drive motor 34 has a rotatiocnal shaft
34 a which is rotatably supported by a bearing 306 secured to
the base 32 and is connected to a Z axlis drive screw 3B8.

The 7 axis drive screw 38 is in threadsed engagement with
a nut 40 which ig formed in cne body with 2 slide table 39 which

is fixedly connected to a pair of linear guides 41 by screws
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12 is adapted to be vacuumized by an external vacuum pump or the like
(not shown) . A hol low shaft 23 that is provided as formed in one body
with the collet portion 12 is fitted in a ball bushing 22 and is slidingly
movable therein. The ball bushing 22 is fixedly connected to a bracket 20
. by screws 2 while the bracket 20, is fixedly connected to the collet portion
42r0thtng shaf 167FRE hBliow shaft 23 1€ normially urgedinthe Tower +<°
raditectioh sy nconipressionrshrintg 24 lartl s T étiprodatingly afovablded by
+halofngi L-axis spsthat thergelletipertion k2 may softy: teuch: the waferedured
_..The hollow shaft 23 hg§ a sjgg er %%prgviidﬁag a%ltl%e top g@qrgof}jo;&atim
““4djtsting’the Vertical position of the collét portion 12. With manipulation o
negpiiralfy ofhuts 287386 28 ma§ bedafically positioned and the
[ loyeer}end of the bolt 28 may engage the bracket 20. as the result, the
maving range aofithe gollet;portion.12 may, bewegulated.s[00361 cTheieq «o
. _collet o[t%;qn rc(z)LtaUn §Qg\ft 16 QQ% an arm 29 secured thereta. The arm,
g has dhar 30 Yix&diy'imprantéd at one énd’ Hheteor ‘The bar 30 is- -
14nsertedrinto-a blishingf 3E tHat i3 pressed: iftolthe Bracket 20 té prévent-=d
ortherlracket 204frem rotatinglys mmeving setativedosthereolet postiondatating s
rosfl%f%]%% 499371 Infig. 1, the 7 shatt drive mechapism 13 is.providedta . o
slightly | approximately 5mm) move the collet portion 12 to and_away from
2 fhicwater1aléiig Z axis (vertical dirEction) SThe" Z27axis divd ridthanisi 137
4 §s providedwittradbase3haviag & pairofguidé 74ils83 seeuket:thetétowy
wdy means, of serews; 3 angihaving R shaft drivermeter34 secured xedly
Céh%@ég bg means of screws 35. The Z axis drive motor 34 has a rotational
Shaft 343 which is rotatably supported by a bearing 36 secured to the
badé32tand s €orinected fo a’Z akisdrive Scrét 38. Fhe Zaxié drive? ™ *3
tiserew38uis ialthreaded engagement with aawut 40Pwhich isclormedsan one 2
gbody,witha slide tableq39 whack s fpedly connected tg a painafdinear, ¢
. Quides. AL Py e, 20,42 wnle fhe Nngar guides 4, are fterlg 2 palr ol
to the base 44. The 6 rotational shaft 53 has one end
enlarged diametrically thereof and the ste
b is in contact with the inner race 54 a of the bearing 54.
The § rotational shaft 53 has ths opposite end 53 ¢ formed as
rew 53 4 which is in threaded engagement with a nut 55 s0

that the 6 rotational shaft 53 may be pressed against the inner

The arm 45 has one end 45 & connected to one end 33 a o

h

the § rotational shaft 53 by means of 2 screw 56 and has the
opposite end 45 b supporting the collet portion rotating shaft
16 by way of a bearing 58. The collet portion rotating shaf
16 has & diametrically enlarged portion 16 a and & screw portion
16 ¢. The collet portion rotating shaft 16 is pressed against
the inner races 58 a and 58 b of the bearing 58 by the stepped

£

s
portion 16 b of the diametrically enlarged portion 1¢

{1
joy)
]
[oN

a nut 58 which is in threaded engagement with the screw portion

16 ¢. As the result, collet portion rotating shaft 16 may be

=



rails 33 respectively and are slidingly movable as guided by the guide
rails 33. The slide table 39 has a base 44 secured thereto by means of
screws 43 while the 6 axis rotating mechanism-'_4 is mounted on the
base 44. [00381 In Fuig.2, the 6 axis rotating mechanism 14 is provided
to %reqipwrﬁoqatibn,gl); S\_/vin%d%n arm 45 to which the collet portion 12 is
rOLGhRECtE AT Axisrotation drive fivtor 46 is mounted on the base 44 of
[ atve slide table 39 so as to drive the0 axis rotating mechanism. 14. The 0
axis, ratation drivegmoetor4e:has a-redustion gean49 fixedlyscannetted:dly
thereto by means of screw A8 whilg the reduction gear 49 is mounted pon. .
Cifabase a4 by WAy of & BYACREr50 toWhich (he Te0uEton Qear 40 s
ChfixBARy EoRRERSH: oTHE FotatioRal Shaf e akut thé rive fribtor 26 (Trat st
t hthes eutput-shaft of the setuctionrgear49} is céhmettet:to acOvbtational ey
1 5Shaft §§£§%0le9 }ngé,ze\gh%g t%ﬁm%gagogaﬂ %Easf@a&s sqtaﬁamf the
...supported by a hearing 54 fixed to the base 44. The 6 rotational shaft 53
“TRa %he%e‘nﬁssé “égx%%la“r%e}{ Ldiabrﬁgt?icaﬁy%t}ﬁe?ggf and %h%ﬁsst%bi%‘é’d%?5 g ﬁms
theeriphef 53 dristinoRtatt fith the inrfer PAGE 54 &6 the BBarifig-54.1 -
T nFheérrotationalishaftic3:has the: opposite end 58:c formed-as descrei:53a
o dwhich s dp threaded engagementwith a.nut, 5550, that the 6 rofationad .,
__shaft 53 may be pressed against the inner race 54 b of the bearing 54.
J"8[0039] The arm 45 has one end 45 a connected to one end 53 a of the0
rotationakshaft 53y nieahsrofa stlew 56mand itds-the ©Opposité end45 bo
1 Supporting the, colletpartion 1atating shafly 16 yrway of abearing:b8Thee
- collet portion rotating shaft: 16 has a diametrically enlarged portion,16.a - ¢
“and a%%?é%\?epc‘or?i%ﬁ"i% ;I.%[haengolfet%o"rﬁén rdlta%ﬁ@j s%na 16is ;l]%le*ssgd -
irpgainst the FREIIERES 58 a%and 58 b'dt the Bedrfng 56 by e stépped * =4
t qportien 16:0 bf the diametricadlyentargedoportiond6 a ande atmgt 3@ which:c
aisinthreaded engagement with the.screw;portian, 46 6-As the tesultorned
pé%@ggp?ggg'gg%gg%ghﬁq%?épggggction opposite £o the rotating
direction of the arm 45 by & same rotation angle with that of

the arm 45.

[o041]
In Fig. 2, as mentioned above, the collet portion rotating
shaft 16 1s connected to the collet portion 12 while the colliet

portion rotzting shaft 16 is rotatably supported on the arm
45 by way of the bearing 58.
[0042]

In Fig. 2, the rotational tcothed pulley 18 1s fixedly
connected to the collet portion rotating shaft 16 by means of
a screw 63 and may be rotated together with the collet portion
12. The rotation of the rotational toothed pulley 18 is caused
by the turning movement of the toothed belt 19 that is caused
by the rotation of the arm 45. The rotation angle of the
rotational toothed pulley 28 is same with that of the arm 45

Fh

but the rotating direction is opposite to that of the arm 45.

With the rotation of the rotaticnal toothed pulley 18 in the

opposite direction, the collet portion 12 is cause

Q

to move
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21 rotated relative to the arm 45. [00401 In Fias 2 and 3, the fixed toothed
pulley 15 is fixedly mounted on the base 44 of the 0 axis rotating
mechanism 14 at the position where the fixed toothed pulley 15 is coaxial
with the swing center axis 0 of the arm 45. The fixed toothed pulley 15 is
. fixed to a bracket 61 by means of a screw 62 while the bracket 61 is fixed
w158 the hase 34 By medns of a screw 60. Thus the fixed toothed pulley 15
[ ds prdvented from rotation. Incidentally the fixed toothed pulley 15 is
provided withva; pumber phteeththatis-same with thedotational teothed rg
pulley 18. With such combination of the_components,, the 45_1]
beév“viﬁé ingly rotated. ,%ﬁe?o%?f@eaé%beel% 19 C\?\T/:oluon%égrobt?n%%ge #x%%*t%g%gda%
thpufléy 15 antPiherotationaitoothed pilldy 18 'iffmeShb%erigayerientis -
1 Sturningly nmavedsaraiind, the-fixed soothedepulley p5omitheditectioner the
roPRROSItE. to the rotating, directionof.the anm. 45; Asthejesullithe.11ey 15
rotational toothed. pulley 18 is rotated.in the dirgct-on opposite to the
AT fotatifg “direction ot the atm 45 By & same rotation angle with that of the
[ &#red5. [00411 In Fig. 2, as mentioned above, the collet portion rotating
shaft: 16.4s cenneeted:-to:the colletpostion i2-while dhe-eallet sportiont ey 15
an@@ﬂggi’s e &{%}?aﬁot@@)&gggpggﬁtﬁgngeaﬁgntf}é Q%WW@QIFQ@U: 19,
__bearing 58. [0042[ In Fig. 2, the rotational toothed pulley 7.8 is fixedly
“PEohiectat fthe Colletpdrtion fotating shaft 160y Medrs of Wscrew 63™°
© ramc niayche rotated tegether withrthiesdollet potticre 12 Thelrotation of the -
Throtational teathed pulley;ld isicausedynby dhe furning mavementofihen so
. loothed bell 19 that s caused bythe gotation of the arm, 45, The fotaton
anigle of thé “Totational toothed pulley 18 is samé with that of the arm 4!
S ohut e rotatingrdirsction i96ppodifd to that of thwarmg9si tional slight
movement of the collet portion 12 in Z axis direction and the
“reciprocating rotation movement cof the arm 45.
0045]

Subsequently in reference to Figs. 7 and & showing a second

o

embediment of the invention, the ¢hip transporting devices 11
4

for transporting the chip 4

t
s
Q_‘!
t
I
%)
i
[

out from the watfer 1from

=

the chip pick-up position 6 to the chip placing position 2 o

h

the tray 8, the device 11 comprising a collet portion 12 for

picking up the tip 4 from the wafer 1, a2 Z axis drive mechanism

1

13 for reciprocatingly moving the collet portion slightly to
and away from the wafsr 1 in 2 axls direction, an arm 45 for
moving the collet portion 12 from the chip pick-up position
€& te the chip placing pesition 6, a 0 axis rotating mechanism
14 for reciprocatingly rotating the arm, a rotating drive
mechanism 66 that 1s mounted on the arm 45 and is rotated
relative to the arm so that the rotating movement of the arm
may be nulliified thereby to cause the collet portion 12 to move
with parallel motion, wherein the chip 4 1s transported from
the chip pick-up position © to the chip placing position 2 with
a slight movement of the collet portion 12 in the z axis

direction and the reciprocating rotation of the arm 45.



With the rotation of the rotational toothed pulley 18 in the opposite
direction, the collet portion 12 is caused to move 22 with parallel motion.
[0043, In Figs. 2 and 3, the toothed belt 19 is so called a timing belt that is
wound around the rotational toothed pulley 18 and the fixed toothed
pulley 15. The tension of the toothed belt 19 may be adjusted by an idle
(plifey 65 provided between the rotational toothed pulley 18 and the fixed
tobthed pulléy 15 hand pressettagainsttheaostved el 10044F avik 1 ©
refelative mevemeny betweennthe fixed taothed pylley 35: andsthe: Fotational
¢ 190thed pulley 18 and the toothed belt 19,, the collet portion 12 may be, |,
rofa}fe in the Hirection In"a same propoﬁlon opposnle l%fﬁﬁg ro%aﬁqg
roHireetionCoTtHE BFR 2SR L PRUSHE ESITdt porfion 1 RIMoved With parafié® ©
68 motian 6 as:te dransporttheschip4 from the chipzpiek-uE pesitioa 6.do-he
1 the chip.plaging-pasition:9 through.additiopal slight-mevement ebthe: a1y
collet Cﬁqzrtiog 12in S ai(és direction and the g&eﬂcjprggagingggt__&gio;o and e
"“Hiovemerit o‘f%e%“’r?h . 100485} Stibséqtiently in"feference to Figs. 7 and
1ngrehowing Wsésond WmBediment ofthe invétitiort the Thi frahspertitiy- "9
ordevicentl for sransperting the chic 4thakiscut out from the wafes [fronbe -
o£11.£hip picks:up position £.t0.the chip,placing pasition 9.0f the fray;8, the. .
_ device 11 comprising a qol!_et portion ‘2 for picking up the tip'4 from th;”e .
*Swafef &z aXis dfive nfechanisit “13 fit récipfocatifigly fioving the"¢dlfet *°
ropertignlstightly td card-away. fromathe svafer 14a Zréxis dhettion, as amh L
me4B for: moving the eolletpartion 12 fron the ghin-pick-p-positioant tothen
ra%qlgsplaggg\cgosgggen (?do%l‘gl%xgr';%tag@g @%%hae“'%@m%%%f%f tegeth with
“recipdocat_ ngfy rotating Tbe arm, arotating drive_mechanism 66 that is
CORGUHtEERE the ar 45 and isotated” Felative’to the atfm-sothat tHe o7 - 7@
mefOtatingsmovementof theraryi sy be:nullified theteby tecausetthezcotlet 5
ijp%ﬁ@%l%%gﬁggﬂ%hat the rotational movement of the arm 45 may
be nullified, thereby to cause the collet portion 12 to move
with parailiel motion.
In this connection, the seccnd embodiment 1s described by
use of the same reference numerals as to the same parts with
the first embodiment shown in Figs. 1 through > and the
description is abbreviated as To the same parts.
[0047]
Substantially in reference to Fig.% showing a third
embodiment of the invention, an electric motor 73 is used by

way of example in place of the rotating drive mechanism 66 us

ad
in the seccnd embodiment. The electric motor 73 1s fixedly
mounted to the arm 45 and is reciprocatingly rotated togethex

with the arm 45. The electric motor 73 is provided with a
7

rotational shaft 73a. The rotational shafit 73a ha a coupling

5 coaxially secured theretobymeans of a screw 74, the coupling
75 being secured to the collet rotating shaft 16.

Tncidentally, the electric motor 73 may include a pulse
motor, a servomotor and so on. Actually the rotating drive

mechanismis not limited to the electricmotors, but may include



with parallel motion, wherein the chip 4 is transported: from the chip
pick-up position 6 to the chip placing position 9 with a slight movement of
the collet portion 12 in the z axis direction and the reciprocating rotation
of the arm 45. 23 004 C-1 In Fig. 7, the rotating drive mechanism 66 is
rotatable relative to the arm 45 that is rotat bl% qunted on the screw 62
ned 10 Hebast 4 BFMhES 4K Torating mechamiam. the - Fo1a6hg Bve -~
conecharism 66, substantiatly Tomprising a'suh-geart 68 that is-fixegly- onal
angifanged as is not rotated relative to the base 44 and the screw 62, a
-first planet gear 71 that is rotatably. mounted to.th 45.hy.w a
ro%é:tclgonza(f sh ft%609 and ig%orcr%a%ﬁ%i\;’ifh ‘f{tl%eb §uﬁ%%é% (gg,qfﬁe #_r}'lgt %%%f?_lc
mogasr 71 BEingS of & SAmEHich radiGs 3ot samehadlile’afd ot 4 &dfme "¢
roRumber ahteeth with the sua geas 684 andra secand: planet gear ¥R:that he
»oisfixedta the collet porti rofating shaft 16 thatis rotatable, on-the.arm 42:
the second planet gear 47,2 bg:m%!q ,nggsréwnh th&férs,[ planet gear 71 and,
MOFEMGTOf & same pitch radits, Of a'same mddiile and 6f a samé number of
s steetls Witho tHesurf gearé8ant thedirs' plarergear71s Theirotating drive -
maeehanism 66 is so -formed as to rotate relative to the arm 45 in such
manner that the rotational mayement of the,arm 45 may. beynullified,. s o«
thereby to cause the collet portion 12 to move with parallel. motign. In this
héonifBEtoR; fhe"Secord Bmbotintentis dEScibEt vy s SR Shme =
ereferenee nurmerals as colthe- samepantswith #helfirsterdbediniention is
arshown in Elgs: 3 through:5 and-the- description is abbreviated as to the
[éﬁ]me parts. [00471 Substantially in reference to Fig.9 showing a third
/i)%]diment of the invention, an electric motor 73 is used by way of
exERfplelinplace of B fotating drive hriechahism 66 tised fin the*sétdnd - ©
t embodiment. The: etectricimoter-734sfixedly ciduhitechto thearme45land om
w48 reginrocatingly, rotated together. with.the arm,4g: The gletric.motay 23
Is provided with a o N - s .
the tray 8, the method comprising the step oi operatling the

7 axis drive mechanism 13 to reciprocatingly move the collet
portion 12 slightly to and away from the wafer 1 in £ axis
direction while operating the § axis rotating mechanism 14 to

reciprocatingly rotate the arm 45, thereby to move the coll

o
T

-

portion 12 with parallel motion so as to enable the collel

{

portion 12 to pick up and transport the chip 4 from the chip

pick-up position & to the chip placing position 9.

Further the chip transportingmethod of the invention (Clail

=3

L

2) is to transport the chip 4 that is taken off from the

1
[0}
R

£

-
[0

b

1 from the chip pick~up positicn 6 to the chip placing posi

ot

3

ion
9 of the tray 8, the method comprising the step of operating
the 7 axis drive mechanism 13 to reciprocatingly move the colliet
portion 12 slightly to and away from the wafer 1 in 7 axis
direction while operating the § axis rotating mechanism 14 to
reciprocatingly rotate the arm 45, thereby to move the collet

portion 12 from the chip pick-up position € to the chip placir

]
oy

position 9. At the same time, the rotating drive mechanlism &

10
<t



rotational shaft 73a. The rotational shaft 73a ha a coupling 75 coaxially
secured thereto by means of a screw 74, the coupling 75 being secured
to the col=et rotating shaft 16. Incidentally, the electric motor 73 may
include a pulse motor, a servomotor and so on. Actually the rotating drive
mechanism is not limited to the electrlc motors Iqut may.i mclude 24, ,any
S Afvers S0 a8 Actliators which will B& reSpsisive 6 control signals to° =
A Smavesirebptionabdirectibns with-eptivpalt angles. Aésording td-Htfel motion
s cembedinent, with eentral ofdhe-electrie, motare/3 seias:to gnable thesport
¢ niotational shaft 733 fo take the rotation angle <6.tg the base 44 while.the,
arm 45 takes the rotation angle 0.. to the base 44, the reciprocating
PorotatiGihal “movement of the arm 45 is nullified and the collet portion 12
[ securkd to the rotational shaft 73a is moved with parallel motion. in this
corpection, the embodimentis.described bynuse of the samedeferance . s
. humerals as, to the same, parts with the first embodiment shown n ]§
thFoug S and Sthe dlescrlptlon IS abbrewaltﬁeoiD 35 ta the same partséﬁ)m r
a The ehip- Fansporiing Hrethbd of the dnvéntion (CI&ik 91)Hs Stotrans
£ the chip#hthatds takencofhfromrs theywafer  from cthecchip pick:up pasition s
a8 1 the.chip.placing-position 9 of .thedray, 8, the.methqd eam pﬂémg :the 12
step of operating the Z axis drive mec;hanlsm 13 to recip ocatln move,
Sltﬁ@%oﬂ@t Bo?ﬁ% 197%5ligHtly/to-and “Gway flom’the Wafér aX|s plle
omhrectionavhile? operating the 0 axis metatiag imechdnism mmprocatmgly
rdeciprogatingly rotatethe apm 45, therebydomoye the calletrportionsddecn
- With parallel %%0} 3 22.jo,enahig e sollet barion d2de:pick 4pand, 1
transport the " chip 4 from the ch ip pick-up position 6 to the chip placing
a%ﬁt.a%fm@mwﬁuﬁwmﬁe chip brarsportitig mét fod S itRrtion "
i Elaint a2) isrte transponttherchip 4ithafisstaken offfremh theavafed pulley
15, the rotational toothed pulley 18 being rotatable with a
collet portion rotating shaft 16 that is rotatably supported
by the arm 45 and the fixed toothed pulley 15 being fixedly
arranged as is coaxial with the rotation axis of the arm 451,
50 that the collet portion 12 may be rotated in the direction
in a same proportion opposite

to the rotating direction of th

lua
]

arm 45, thereby to move the collet porticn 12 with parall

D
Jeort

motion so as to enable the collet portion 12 to pick up and
transport the chip ¢ from the chip pick-up position € to the
chip placing positicen S.
[o031]

The invenition is a combination of tThe components as
mentioned above. The cperatlion is as follows;
stly the fundamental operation of the chip transporting
device 11 will be described. In Fig. 1, the Z axis drive
mechanism 13 1s provided with the 7 axis drive motor 34. With
rotatlon of the Z axls drive motor 34, the Z axis drive screw
38 is rotated through the rotational shaft 34 a of the drive
motor 34. With rotation of the Z axis drive screw 38, The nut

40 that 1s in threaded engagement with the Z axis drive screw

26



1 from the chip pick-up position 6 to the chip placing position 9 of the tray
8, the method comprising the step of operating the Z axis drive
mechanism 13 to reciprocatingly move the collet portion 12 slightly to and
away from the wafer 1 in 2. axis direction while operating the 6 axis
rotating mechanism 14 to reciprocatingly rotate the arm 45, thereby to
38movertheecoliet pbRioH-L2 frobethecéhip pick-tip Positiot Batotheeript ©F
thplaging positions. Al the same tinae,therotating drive raeehanism 66 25e
41 that is mounted OQYIE]E arm % ji%g%aaq @A%'[ive to the arm 45, thereby to

move the collet portion 12 with parallel'motion so as to enable the collet
‘papértioh P26 ickUptand frandgort the hil 4 Frorh the Bhippick-tiptating
mepsition:6 foitheschip placng.positiom: 9: {G0503 rFhe chip trdnsperting. It
1 sethod-af the invenption {Claim, 2)ds 1o, ranspert a ehip 4 thatis taken oft-n
from a wafer 1 from a chip pick-up position 6 to a chip placing position 9
of a tray 8, the method comprising the step of operating a Z axis drive
arghecHaridit I3 k8ciprécatingly hiove & EdHet PorfionA2 shightfy Lo%rd cat
ncaway from:the atafer:1tn Z axis«ditectian whiler opetating &8 axis totating v
- O@gg@@g@m 14 to reciprocatingly rotate an arm 45, thereby to prqduce
relatiye movement between a fixed toothed pulley 15 and a rotational
[%&H d pulley 18 and a toothed belt 9 wherein the toothed belt 9 is
walrids arpund: the rotatiopal téottedopuiteyh 18 wnel adfixedtoothed pulley §
=15 the.rotational-togthed-putiey 18 being retatable with aycolletportion ; ¢
Jotating shaft 16 that é)szr%t%t%@yéw@ggte&gxgg%g&g%}.t%g@g theJixedy, |

too’fheﬁ Puﬂéy?LSmgeTr)__g fixedly arranged as is coaxial with the rotation =~
Ehgkis Of e A la51.2 86 that the Eolletportion 1 2'iay bé fotatetinthé™ °
rcieectionh i @ same=proportion:apposite: to-thedgiotating directiort of thes the

r AIM 45, thereby fo move the colletperiion; 12 with paraliel, mation:so 85 tg
_enable the collet portion 12 to pljtr:k_updagj_ﬂ;i1 transport the chip 4 from the ,
L hip Pick=p position 6 t6' the: chip placing positiong.”~ ~° === 7 =% T8e

direcrion as shown by the arrow G or H. Then the collel portion
rotating shaft 16, which is rotatable relative to the arm 45
revolved around the rotaticn center (0 together wi
rotational toothed pulley 18 and the collet portion 12 in the
direction as shown by the arrow I or J.
[0053]

With the reveolution of the collet portion rotatling shaft
16 and the rotational toothed pulley 18, the toothed belt 198
will be revolved while the ftoothed belt 19 is in mesh with the
fixed toothed pulley 15. Precisely as the fixed toothed pulley
1% is not rotatable, the toothed belt 18 is revolved while the
meshed positions are shifted relative to the fixed toothed
pulley 15. Therefore, Iin case the arm 45 is rotated in the
direction as shown by the arrow I, the toothed belt 19 is moved
in the direction as shown by the arrow K {in the clockwise
direction in Fig. 4). In case the arm 45 is rotated in the
direction as shown by the arrow J, tThe tocthed belt 19 is moved
in the directicon as shown by the arrow L (in the counterclockwise

direction in Fig. 4.



[0051] The invention is a combination of the components as mentioned
above. The operation is as foi_.lows; Firstly the fundamental operat=ion of
the chip transporting, device 11 will be described. In Fig. 1, the Z axis
drive mechanism 13 is provided with the Z axis drive motor 34. With
~ rotation of the Z axis drive motor 34, the Z axis drive screw 38 is rotated
[th¥eudh the rotational shaft 34 a of the drive motor 34. With rotation of the
Z axyswriverserewt 38 sEhebut 10 thatissincthreaded engagement with thiee
r & B¥IS Jrive ?Eir@ﬁ%\ée%? 3g4s moved @é@%@éﬁ%‘&’&o% axis, With the. e

movement of the nut 40, the pair of linear guides 41 are moved in the
o fdif&ctidhy of 753xis s GiifietPby the Pair 6 guide rafls™33 %S g résuft, Hg"
b6 axis retating Mmechanismtk isomholly-moveddnthe dirgcfién of Zraxis.ted
(dsuitherefore, apparentthat the pasition.of the eglletportion. 12 anddher row
y @ d_srprlgin Ii% 120aS inJQe,_direrc%]t!é)nr%f. Z _ai<iy§ (vgrtjiﬂcaé‘wgositi%@) q:er{%ti\é‘er 10,:,

the Wafer 1 6F tray 8'may be optionally controlied. (0052) “Subsequently
wiRElgs. B tHiehgR™D, te bperationtofthe s ‘axis! fotafifiy MecHanish 1 nd -
windll berdescribeth When the: 6 axis motationcdrivermotar 46 isstiriven by the
= {egiprocatingly rotated;, the rotatiopal shaft 46 a qfdthe drive.motor 4G:is; 1
_ rotated to_rotate the 9 rotating she--!: 53 through the joint 52. As the .
L Tesfilt e arti 45 conhettéd to the 6 Tofating 'SHaTt &3 is" fe@diprotatingly * -
i yotated aroandtherotation centerc irethiel direction as showhs bylthesr the
a oW, 3 er:i= Then-theccollet-portionn retatingshaft <16 -whieh is ratatable on
. relative_to the arm_45, is revolved around.the rotation center O tog Eson
LB i Toltonal tsthec pulloy L B and tha Suhet borton 1218 e - "
reireEhsn a8 SHdwn by-the-&f o 613 (00535 With"therévoltitign 6fthe’ ©*
Ncollet pottioprotating shafthe rotating direction of the arm 45 but

by the rotation angle that is the same with the rotation angle
of the arm 4%. As the result, with the reciprocating rotation
of the arm 45, the collet portion 12 is moved with paraliel

motion between a chip pick-up position 6 and a chip placing
position 9 while the posture of collet portion 12 is maintained
as unchanged in the vertical direction {(Z direction).
[oo55]
In short, with the reciprotating rotation of the arm 45
bétween the directions I and J, theccllet porticn 45 is operated
To smoothly move with parallel motion betwsen the chip pick-up
peosition ¢ and the chip placing peosition 9 as shown In Figs.
3 through 5.
[0036]
Firstly the colliet portion 12 is located at a s
that is the chip placing position 9. In contrast to the
conventional art, it is not reguired to move the collet portion
to the standby position. AL step 5 1, the image of the chip
is treated and at step S 2, amendment is made as to the position
of the chip.
[0057]

At step 8 3, the arm 45 1 077 in the direction

w
i
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o
T
D
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e
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,..6 and the rotational toothed pulley 18, the toothed belt 19 will be
revolved while the toothed belt 19 is in mesh with the fixed toothed pulley
15. Precisely as the fixed toothed pulley 15 is not rotatable, the toothed
belt 19 is revolved while the meshed positions are shifted relative to the
fixed toothed pulley 15. Therefore, in case the arm 45 is rotated in the
adirection as;shawnbyrthe-arewtk theotoothed belti13:is moevedom the with
pdlirgction g5 shown by.the aerew K (inthe clockwise, digectionin £ig. 4).1n:
case the arm 45 rotatg:d in the direction as shown hy the arrow J, the |
todthed 5Eif 18 i$Thoved inthe Hiretfior as show bythe afroW L7 (n the ™
( zppnterdloekwise directionlin Fig 4127 f0054]oAs the Fésult; siice thexis
s fixed teethed; pulley, 15 .and-theotationat toethedipulley 18 are previdediet
with.a s number . of teeth en,the arm 45 is rotated in the direction
p%§szh%i\}vnq%yat%‘gé?r?otwWf%t%lecr%\é%io%a foo%gd Vb% e? fﬁ’is rotated (while
ez dolved) in the direction as shown by the arrow M (that is opposite to
therrotatirgp direction of:the atm45)punder thieiacticrs ofitlve toethed belking
o%g- &}neg@cﬁt@@,r h@%@c\%@@we a@rﬂbﬂs%%%g@@t"@@ i%é%@i@ﬁt??ﬁlun@ex
shown by the arrow 0, the rotational toothed pulle is rotated (while it
B Psere“\”/%fv%rd) inThe S(\ﬁ rect] o% “as Sh oKv?/‘% b%/othaesar'r“(%)W%\Ll1 ?trﬁ at’is “ogpep ositeto -
T tHeeratating direbtioficof-the &nt 45y tnderithel abfion of the todthed beltown
L1%dr either.easks the collet portionn12 is akvays caused:to rotatedbrotighn g

 the collet portion Jofafing, shaft 16 in the direcfion. as shown.by the.agrow, ;
or N that is opposite to the rotatirt%;

, at Is 0pposi ating direction of the arm 45 but by the .
otdfiof angie that is the sahe Wit the Fotatidd Ahge "6t the Aint 48, K& =~
pthetresult L Withatheresipredating fotation zof thecarm 45, the-olletegortionthe
712.is maved with:paraliel mation hetween a:chip pick-upiposition 6and a:he
Chip placing . p_%si%:gg Qangg;Qengosture of CO|IQt$%r§9n 12 ism%inganiggdé '

Jypugt: x CL X L L w4 . 1T
as unchanged in the vertical direction (% direction [005! E

foos9]
Subseguently at step 3 5, the arm 45 1s operated to rotate

by 207° in the di

ection as shown by arrow I so as to move the
collet porticon with paralliel motion to the chip placing
position 9 while the collet porticen 12 is holding the chip 4.
Then the 7 axis drive mechanism 13 is operated again to slightly
move down {approximately > mm) the collet porticn 12 as shown
by arrow P azlong the Z axis close to the tray 8.
[ooe0]

Finally at step $ 6, the alr inhaling operation of the collet

portion 12 is stopped to release the chlp 4 from the adsorbing

1ip 12 a and place 1t on the tray 8. Thus the placing operation

O

f the chip 4 that is the chip delivering operation is finished.
[oo61]

subseguently the operation of the second embodiment of the
invention will be described in refersnce to Figs. 7 and 8.

The rotating drive mechanism 6¢ is substantially composed

(m

of the sun gear 68, the first planst gear 71, and the second
planet gear 7Z. The sun gear 68 is fixed to the base 44 and

the screw 62 and 1s not rotatable. Therefore, for examplie, 1f



‘In short, with the reciprocating rotation of the arm 45 between the _
directions | -and 0, the collet portion 45 is operated to smoothly move with
parallel motion between the chip pick-up position 6 and the chip placing
position 9 as shown in Figs. 3 through 5. [0056] Firstly the collet portion
12 is located at a start position that is the chin placing position 9. In
treontrast4e the eonventionsl artdt is net requiredkto:movestbe:collel 14 by

chCQJ“‘E%wt%H&elétQ”QW%OS'Hég ALstep 3 1, the. image of { %CJl'Rf 2S5 ve to

treated and at step amen ment is made as to the ﬁosmon o)

Hhip? {057 “A"toé‘ierphé 5 the"armh 457’ rtited By 267 in tha dﬁ%c%ﬁ sgon
asas shownlby airew 3 sosastenmiove the colletportion 12 with paraltel gear
7 motionte.fhe chip pickup pasition:6..Then the. Zaxis driyesmechanism 43;
2408, Q%Jeliq.;e%to slightly. m qﬁv(je&owgﬂ(%pprox%rgate%h mm) Fhe collet portion, .

along the Z axis so as to sllg y press the adsor ing lip 17 aof the ‘
g%ﬂe? loértion' 12 sy ainstthecchip 4 'of thewafep 12 [0058) A step’S arqund
trchip pickraipropeération: issmader(chipctakimgy offcoperation). Preciselycan by

= :nesdle 64ismoveddip fromunder, the wafer 1.2 shown bymark R s0.3s ¢
to push up the adhesive tape 2 while the collet portion 12 is mhalmglthe
U air 4 shown® By iatk S°AS the résdif the tHip % i€addorbed to the-5t17e

Cads6rbingclib‘12ratdu s taKker 6ff from ithe Water < THenthe Z Bxis first
o Xhivermeghanismi 13 is opetatakto-slightlymoue ¢ip-the collet: poption d 2 1e
= 4apRroximately. 5 mm;)-as shown, by, mark Q.alpng the Z axis and thus to

move up the collet portion 12 away from the wafer 1 while the adsorbing
[Iﬂjoff is holding the chip 4. [00591 Subsequently at step S 5, the arm
45%s opketated torrotatet by 207ir the direction ds:shewndnCaproaEso @sar
710 movesthe: gelletpertion-l2 withiparallelm @'%t&ﬁh?ed&'@macmﬁat the
gear 72 1s in mesh with the first planet gear 71, the second
planet gear 72 is rotated due to revolution of rotation angle
6 together with the arm 45 in the counterclockwise direction
relative to the base 44, and therefore, is rotated by totally
le Orelative to the base 44, Therefore the rotation angle
difference between the second planset gear 72 and the first

planet gear 71 is 2 6 - 6 =6

i~

relative Lo the base 44.
However actually the second planet gear 72 is in mesh with
the first planet gear 71 which is of the same number of tesath
with the second planet gear 72 and is rotated by angle § in
the counterclockwise directlion relative to the arm 45 as shown
by arrow V. Therefore the second planet gear 72 is rotated by
- 8 by the first planet gear 71 in the clockwise direction as
shown by arrow W. As the result, the second planet gear 72 is

not rotated

23}

T all relative to the base 44 gs the rotation angle
§ of the arm 45, because the rotation angle difference § -
rotatlon angle § = 0. _

This relation is unchanged in any reciprocating rotational
positions of the arm 45. Therefors the sszcond planet gear 72
is always kept as being not rotated relative to the base 44,

that is, kept in the condition of parallel motion.
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position 9 while the collet portion. i2 is holding the chip 4. Then the Z axis
drive mechanism 13 '-a operated again to slightly move down
(approximately 5 mm) the collet portion 12 as shown by arrow P along the
Z axis close to the tray 8. [00601 Finally at step S 6, the air inhaling
operation of the collet, portion 12 is stopped to release the chip 4 from the
[ aossibing p 12 a and place it on the tray S. Thus the placing operation of
th%at}mﬁﬁ tblﬁtﬁ%&&@ﬂ@@%weﬁw.om?ﬂ@agaﬁie@h@%dr?ﬂé'ejpoint PC
subsequently the operation,of the second embodiment of.the inventi 1
S tesndianno vt asdadal S
atpidehdrism 66 isssabstantially compEsedroriRe stiffgear 68> the fifst* > 2
amplapet gear 21, and the second splahet-gedars#2.dihe=sun gear 68ss fixedby
= Ao thebase-44 and te.screw 62 and ds;not retatable. Thereforerfori:ex
example, if 29 the arm 45 is Ar%tated b)j/rth?e26 axis rotating mechanism.14
POy rdtation &RG1R6 T TiTe couhitstclbekiise difection relativeto  the base
mc44 from therpositidh ascsHaven iR FE.IPTo HHepasitich &y SRowiT ey, 8¢
cra% shown-hyrapew:W; the firstplanet-geari ¢ 14s sevolveddyithesamewith
rotation angle.0 together. wi e arm 45 in the counterclockwise direction
tbv?/hﬁ)é) t%euﬁ%ét E%Dn%tug%g;g# ‘i%t%élf is rotated by the same rotation angle Q
aréand the Sm‘Geare8 nsthedbunterclockitise-difédtion as Shdwh by ¢
degrrow L Jdrerefore pas the atrads is rotated by rotation angle 0, the first
[@I@@g} gear 71 is rotated by totally 2 6 relative to the base 44 in the
counterclockwise dirgction while the first planet gear 71 is rotated by. . .
rot%ﬁ%ﬁ%%ug?en B%Iaﬁ\l}e fothe arm 451 tﬁelgo'u n%ercsgfg)%]i\fv?sqe d]geectjdr? lfii
eDOE2 O the offier hand ! at fie ste& thatthé-Sedont Pranst gear ~72'is ©
1 €ansidered withouwtdaking htargansideration that the: gean2 isfirerreshle .
£ with the first planet gear 1, the second, planet gear=72,is rofated:due 10;.q
revolution of rotation angle 0 to eth%r with the arm 45 in thg3 Therefore
a%&ﬂﬁe%aage%igeoair%%ﬂbﬁolLl g the electric motor . Therefore
if the arm 45 is rotated by angle 6 in the counterclockwise
direction, the rotational shaft 73a of the electric motor 73
is simultanecusly rotated by angle - 8 in the clockwise

direction in the manner that the rotational movement of the

Ins

arm 4% isnuliified. Thus the collet rotating shaft 16 1s always
kept as being standstill, that 1s, not rotated relative to the
lel

motion between the chip pick-up pesition € and the chip placing

base 44, so that the colliet portion 12 may be moved with para

|..&l

position 9.

As the opasration is same with the first embodiment of the
I
L

invention,
fooes]

According to the chip transporting method and the device

he description is abbreviated.

thereof of the invention, the coliet portion 12 may be smoothly
moved with parallel motion betwsen the chip pick-up positicn
6 and the chip placing position 9. Therefore the chip
transportation movement 1s extremely simple ancd speedy.
Actually, in one cycle of the chip transportation, three (3

operation steps may be decreased, which may otherwise be
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relative to the base 44, and therefore, is rotated by totally angle O relative
to the base 44. Therefore the rotation angle difference between the
second planet gear 72 and the first planet gear 71 is 2 0 - 0 =0 relative to
the base 44. However actually the second planet gear 72 is in mesh with
the first planet gear 71 which is of the same number of teeth with the
reg@eanrd planet gear 42-and-isgntdated by .angle 6 in the counterclockwise
dlﬁ%c%% @Igg}ﬁ? E‘? tle%@rggi 4o %ﬁﬁ@% hﬁyeaj_t,r@é%ge ght_eée@qrﬁ.Zt.r@econds
second planet gear 72 is rotated by O by the first planet gear 71 in the -
(cepBRiise ditection™Ss “Showrr by affow W As the testf %%esxe%bln%npléﬁéfe
ofggar 72isenotrotatedar alt refativecto thedrasecs4.as tse rotation angleor
- »@f the.appA45 Jecause the-rotationangle differenceH,- rptation:angle0 ®y
Q. This relation is unchanged in any reciprocating rotati | f
A Ao Thetlore (i sshond anct e 7512 ahiray ket o8 bems”
aohdtrotatelTelative to the base 44, that is, kept in the condition of parallel
matien: 30400631 Namelyihweference tod=ig. 7 - provitecttivatthepointa -
- RC.qfa particylar tooth Jof the md\@a@et gear’ 2 is-pesitioned .atthe,«
. to_éjg, this condition is unchapgeq evefnrlft e.arm 45 1s #ararggyr rotated in the |
“ebintetrotkivisd directioR as sHowh by" arrow U in Fig.™S. Thus the ™~ -
irsecondoplanétigbar 72 aRd the Bolfet LpertionIE confrectedtBthe gear72¢
i raregneved with:parallel motion cNamely thel cellet portian: 124may be
moved between the chip pick-up position 6 and the chip placing position 9
with the posture kept unchanged. As the operation is same with the first
embodiment, the description is abbreviated. [0064) Subsequently in
reference to Fig. 9 showing the third embodiment of the invention, the
rotating drive mechanism 66 is the electric motor 73 employed as a driver

by way of example. in this embodiment, the rotation angle O of the arm 45
is used
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as the signal for controlling the electric motor 73. Therefore if the arm 4-

is rotated by angle 6_ni the counterclockwise direction, the rotational

shaft 73a of the electric motor 73 is simultaneously rotated by angle - 0 in

the clockwise direction in the manner that the rotational movement of the

arm 45 is nulli Pied. Thus the collet rotating shaft 1_6 is always kept as
wibeing stand.still, thatds, not rotated relative to the base 44, so that the

collet portion 12 may be moved with parallel motion between the chip

pick-up position 6 and the chip placing position 9. As the operation is
Csaivie with the first embodiment of the invention, the description is

abbrewviated: [Q065)r Ageerding timtheschiptransparting methodand thesm. a
 wgevice. thereof of.the jnvention, the.collet portion 42:mayhe.smoqthly: . ; ..,

moved with parallel motion between the chip pick-up position 6°and the
©th?p placing Posttidits PhierefdFethe Chip trénsportation meGément's 2 2
aextrefely ssinpié and speedy: e Actually 2inione gyolevwsf thecchipet portion
stransportation; three(3) eperation.stepsdnay besdecreased: which may.i 1o

otherwise be 31 required in the conventional art. As the result, the tact .
“Bime may bereducéd t5°0.22 seconds {conventiohal imé T 0319779+
L8&EG1TE) ahieithe Dpéfdtior Fate” &t thesdfive wiotors hitay be'reducetF by L+
mapproximatels85:.%. Fugher the:aumber of constituent compphehntsimaynd
-be reduced by. approximately. 20 %.and the production cost may.bey e cnip

reduced by approximately 25 %. The invention being thus described, it
p\?’vﬁlcﬁél%b%%?fs hat' the same may be varied in many ways. Such

variations are not to be regarded as a departure from the spirit and scope
caofithe invention, and all such modifications are intended to be included

within the. 3cope ofthe fallowing claims, 32 What is.claimed,isi- Claim 4. ce -

from a chip pick-up position to a chip placing position of a

b

tray, said method comprising the step of operatin Z axis

g

AS]

drive mechanism To recliprocatingly move a collel porticon

slightly to and away from the wafer in Z axis direction while

operating a -8 axis rotating mechanism To reciprocatingl

giy
rotate an arm, thereby to move The colliet porticn from the chip

=]

pilick up position Lo the chipplacing position inparallel moticon

and further operating a rotating drive mechanism so as to be

rotated relative to the arm on the arm in such manner that the

rotaticnal movement of the arm is nullified, i

y

so that th

©
1

T
LL

e

]

may be transported from the chip pick up pesiticn Lo th ni

®
O
e}

O

o
fomet

acing position with a slight movemsent in the Z axis diregtion

-

al

[y

el motion ¢f the collet portion and the swing

ar
reciprocation of the arm.

Claim 3
A method for transporting a chip That i = out T
from a chip pick-up position to a2 chip placing position o

tray, said methoed comprising the step cf operati

')
'_l
o
Q
&)
o3
&3]
s
3
wm

drive mechanism to reciprocatingly move a collet portion

h

slightly to and away from the wafer in Z axls dire

L

F

ction while



A method for transporting a chip which is cut out froma wafer from a chip

pick-up position to a chip placing position of a tray, said method

comprising the step of operating a Z axis drive mechanism to

reciprocatingly move a collet portion slightly to and away from the wafer

in Z axis direction while operating a 0 axis rotating mechanism to
opkeciprogatinglyd rotate anmyay thereby.damovesthe colletsportion withing Ly
vol?haﬂaélhegv{fngnan S@»%%t@o?a@eg%&gu%t E@tlﬁﬂ:@@fl%@@@mf t'?@%?ﬂegn

the chip, fro chip pick-up positio toteC|p acing.position, Clai

& 5K ffethd rIfISr’ rans%cfr‘t ing gé)hlp t‘h;];t s eat’sut Fgm ai/%gafer &r?or% a cg1

topickaup pesition e acHip plating posiach 6fa ttray, Ssaid Miéthdd ound the

r c€GMPHSing thestep.cofioperating arZziaxis rdriveimeshanism to:1ley, the

a%o@ﬁagﬂg% move Ié\ﬁq!'% partion slightly fo, %naabwaa/ from theyafer
axlISs

|rectlon while opé€rating a -0 axis rotatln% mechanism to e
LOI%&%%%FIH@@ GEARE artarfi - theteby 16 e the cakttﬁbertl%ﬁﬁoarﬁl?he =
fichip pick-be pasiticreto e ohig pleeing/positiondn parallet ractien,2 argh th
e rfu rtﬁg,r Qpﬁéaiti%‘ge @gowi%agi&@zmecg@%lrﬂsatsq as t@chll éata&eﬁmlaot}v?la;f
to the arm on the arm in such manner that the rotational movement.of the
oSk |satnuﬁ“fled so?hatlfhe c”nlpqmay be transporteg?‘rotm the chip pic’x up
thgogifieR t6 e &hie PladingPosition wwith a'SigREMOVEMBAT R tHeezadd = *
paditections idue ta the patattelmotionofithe: colletpdrionand:thesswing tion
rJeciprocation otthe arm, Claige3-Amethod:for fransporting-a chipghatisi on
cut out from a wafer from a Chlpé)lck up position to a chip placing position

A ray. sRid ethdd cBMmprisng the step of operating a Z axis drive

mechanism to =reciprocatingly move a collet portion slightly to and away
- feom, the wafer in Z axis direction while 33 operating a 6 axis rotating

mechanism tQ“‘f‘ClprQ%%% y ;Totate an arm, theteby ta produce felatiye:,
movement etween a fixe toothed pulley and a rotational toothed pulley
_Wét \,h,L,_x 'Dlx,k up DOS*LLOI’I o a f‘l’llD D_LaC“”lG DOS L Tion ol &

tray, said device comprising s collet portion for picking up
the c¢hip from the wafer, a Z axis drive mechanism for
reciprocatingly moving the collet portion slightly to and away
from the wafer in Z axis direction, a 6 axis rotatingmechanism
for reciprocatingly rotating an arm to move the collet portion
with parallel motion so as to enable the collet portion to pick
up and transport the chip from the chip pick-up position te

the chip placing position.

i

Claim 5
2 device for transporting a chip of that is cut ocut from
a wafer froma chip pick-up position to a chip placing position
of a tray, the device comprising a collet portion for picking
a

up the chip from the wafer, L oaxls driv

o

mechanism for
reciprocatingly moving the collet portion slightly to and away
from the wafer, an arm for moving the collet portion from the
chip pick-up position to the chip placing pesition, & § axis
rotating mechanism for reciprocatingly rotating the arm, a

rotating drive mechanism that is mounted on the arm and is
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toothed belt wherein the toothed belt is wound around the rotational
toothed pulley and a fixed toothed pulley, the rotational toothed pulley
being rotatable with a collet portion rotating shaft that is rotatably
supported by the arm and the fixed toothed pulley being fixedly arranged
as is coaxial with the rotation axis of the arm, so that the collet portion
romay=He rotatediindhe direction inaa-samerpropottion oppasite taithe the
refofating direction of the armthereby to-maye.the collgt ;portien with o oy
parallel motion so 1a§§9 enable the collet portion . to pick ugla‘nd_transp;ort
COtheeCHIS from the“cHifs pickSdp positisn B tRE chib Plading position Claim:
wh pedevidesforttiandportitiy & ichip-thatlis et out fldvhra Wafer fromces ehipon
t oPicks W pesition-tona ehipiplacing; pesitiop 10f @ tray,said devieeche collet
po§3PBHSIND A eolel nodion I MGiina R, Uiecbipdrypdbe afer. 8 2 2xs;,
ﬁnve mechanism for reciprocatingly moving the collet portion slightly to
>Land away from the wafer in Z axis direction, a 6 axis rotating mechanism
for reciprocatingly rotating an arm to move the collet portion with parallel
c1motion so as to enable the collet portion to pick up and transport the chip
from the chip_pick-up position.to_the chip -acing position.. Claim 5 A .
oS T EoRb oA B o DA TS0 ot L b B Wala o SR
£ isigk up-positieh 6 2 ehipplading pdsition G etrily Athie"dedes £bnfdtising 2
« rax ¢olletrportien ferpickingr upithe chiptrommethepwaterpa Zaxisydrivieing up
+i/pechanism.for, reciprocatingly. moving the collet portion slightly.to;and =
away from the wafer, an arm for moving the collet portion from the chip _
EBick-tp posttich-to W%Véhﬁr“ﬁa%ﬁ%giﬁdsi%é}ﬁ Ca 8'axis otating niediani&Hic Y
f fomreciprecatingfy: rotating thé arm za: retating drivermechanismrthatis for
rdpoynted-on the armangis, 340tated relative-tothe arm in suehimarnes
pdbatthe reciprocafing.rotation, of the aym may be nullfied. terehy; 19,1 1

Li0fd .4

cause the collet portion to move with parallel motion, ‘
and & toothed belt whersein the toothed belt is wound around

the rotational tocthed pulley and the fixsd toothed pulley,
the rotational toothed pulley being rotatable with the collet

portion rotating shaft that is rotatably supported by the arm

.

and the fixed tooth

]

d pulley being fixedly arrangsd as 1is
coaxial with the rotation axis of The arm , so that the collet
portion may be rotated in the direction in a same proportion
opposite to the rotating direction of the arm, thereby to move
the collet portion with parallel motion so as to enable the
collet portion to pick up and transport the chilp from the chip

pick-up positicn to the tip placing position.



wherein the chip is transported from the chip pick-up position to the chip
placing position with a slight movement of the collet portion in the Z axis
direction and the reciprocating rotation of the arm. Claim 6 A device for
transporting a chip that is cut out from a wafer from a chip pick-up
~position to a chip placing position of a tray, the device comprising a collet
Depettiontfospicking upethenchiprom the waders a2 axis drive mechanism
for reciprocatingly move the collet portion slightly to and away from the
wafer, a 6 axis rotating mechanism for reciprocatingly rotating an arm to
biodu@@%@l&ive movement between a fixed toothed pulley and a
¥otatidridl tocthedpulley and a toothed belt wherein the toothed belt is
wound araund, 4he 1etationahtoothed pulley and the fixed toothed pulley,
gh_e ro ti}f)glal toothed pulley being rotatable with the collet portion rotating
shaft t ‘ajt 1s rotatably supported by the arm and the fixed toothed pulley
being fixedfarraigedds is coaxial with the rotation axis of the arm , so
that the ¢ollet postion. may be rotated Jr, the direction in a same
PLOPOFiON, oppesgite to the ratating direction of the arm, thereby to move
Lp.e colc!gt ga%rtion Witq pg{r)anllel motion so as to enable the collet portion to
pick up anc f?gngp%srfth‘e chip from the chip pick-up position to the tip
placingposition. 35 Description of Reference Numerals and Signs 1:
Wafer2i Adhesive tapes3i=Semiconductor element 4: Chip 5: Collet
1 (Portion. 5 &, Adsarhing lip 6: Chip, picksup,position 7: Standby position 8:
Tray 9: Chip placing position ~ =
11 Chip transporting device
12 Cellet portion

12 a: Adsorbing lip

12 b: Rir inhazling opening

13: 7 axis drive mechanism

14: fi axis rotating mechanism

15: Fizxed toothed pulley

ie: Cellet portion rotating shaft

16 a: Diametrically enlarged portion
16 b: 8

16 c: Screw portion

18: Rotaticnal toothed pulleay

19: Toothed belt

20:  Bracket

L Screw

22 Ball bushing

23 Hollow shaft

24 Compression spring
5 topper

Z26: Nut

28 Bolt

291 Arm

)

Fixing bar

o (o
fa

Bushing
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10: Collet transporting position 11: Chip transporting device 12: Collet

portion 12 a: Adsorbing lip 12 b: Air inhaling opening 13: Z axis drive

mechanism 14: 6 axis rotating mechanism 15: Fixed toothed pulley 16:

Collet portion rotating shaft 16 a: Diametrically enlarged portion 16 b:

Stepped portion 16 c¢: Screw portion 18: Rotational toothed pulley 19:
3ZToothedde'- 2 0: Bracket 21: Screw 22: Ball bushing 23: Hollow shaft 24:
Q3Com@ﬁes§éor}§@ning 25: Stopper 26: Nut 28: Bolt 29: Arm 30: Fixing bar

31 BZUSh'n%h %32 Base.33: Guide rail 34: Z axis drive motor 34 a:

shart

Rotatlonal { 357 g%:rew 36: Bearing 37: Screw 38: Z axis drive screw
5439: Shgd table 2o NEita T

35: Screw

36: Bearing

37: Sorew

38 Z axis drive screw

39 Siide table

40: Nut

41: Linear guide

42 Screw

43 Screw

44: Base of § axls rotating mechanism
45 Arm

£5 a: One end

45 n: Opposite end

46 § axis rotating motor
46 @: Rotational shaft
48 : Screw

4G Reduction gear
50: Bracket

5%2: Joint

52 Joint

53: f axis rotating shaft
53 a: One end

53 b: Stepped portion
53 ¢: Opposite end

53 d: Screw porticn
54: Bearing

55: Nat

56 Screw

58: Bearing

58 Inner race

58 Inner race

55 Nut

60 Screw



41: Linear guide 42: Screw 43: Screw 44: Base of 0 axis rotating
mechanism 45: Arm 45 a: One end 45 b: Opposite end 46: 0 axis rotating
motor 46 a: Rotational shaft 48: Screw 49: Reduction gear 50: Bracket
52: joint 52: joint 53: 0 axis rotating shaft 53 a: One end 53 b: Stepped
portion 53 c: Opposite end 53 d: Screw portion 54: Bearing 55: Nut 56:
61 ScremrH8kBearing 58 a: Inner race 58 b: inner race 59: Nut 60: Screw
g2 37 6% -Bracket 62: Screw 63: Screw 64: Needle 65: Idle pulley 66:
6BRotag2%éjV5ive mechanism 68: Sun gear 69: Rotational shaft

64 Needle

05 Idle pulley

oo Rotating drive mechanism
68 Sun gear

69: Rotational shaft

71 Pirst planet gear

12 Second planet gear

73 Electric motor by way of example of rotating driver
T3a Rotational shaft

74 Screw

75 Coupling

A Arrow
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Point of particular tooth
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71: First planet gear 72: Second planet gear 73: Electric motor by way of
example of rotating driver 73a: Rotational shaft 74:. Screw 75: Coupling
A: Arrow B: Arrow C: Arrow D: Arrow Arrow F: Arrow G: Arrow H:
Arrow I Arrow J: Arrow K: Arrow T: Arrow M: Arrow N: Arrow O:
Rotation center P: Arrow PC: Point of particular tooth Q: Arrow R: Arrow
WS: AFrowewW: Arrow U: Arrow V: Arrow 38 W ArrowX X axis direction Z:

v Z axis direction; B:Retatipn angle 39
7 7 axiszs direction

§: Rotation angle



