1 APPARATUS FOR OBJECT PROCESSI NG Fi el d of the
I nvention [0001] The present invention generally
rel ates to sem conductor technol ogy, and nore
particularly to apparatuses for object processing,
especially for flipping and/for picking and placing a
chi p. Background of the Invention [0002] Small objects
such as int egPRARATUS FOR GBIRCEPROCESKING are
manufactured in a nulti-step process invol ving
di fferent |ocations; thus they need to be handl ed
properly during the gt r nple, for a
flip-chip, a chip neeggﬁﬁgﬁg%ﬁgf?gégd for bonding. In
addition, chips froma singulated wafer need to be
[ooopj cked dand mbaaethveition geltedly REaELE bdddtbRitictor@échdblogy, and
of the process operations, precise and efficiency are
morg Rareilarlyp 49 AppRralses &t aRISFlgRTOsESSiNg. preiaiyutors Bipping and/or
: hﬁgg{i : i ps. Summary of the Invention [0003] One
plee ogﬁﬂ%%%Q%Fﬁ@he present invention provides an
apparatus for object processing. The processing
apparatus conprises gan input unit for | oading a
plurality of objects,%a PEPﬁ“Eth €ptighe of
plurality of objects is positioned in a first
predeterm ned |l ocation; a first Pick & Pl ace (PNP)
[000ghi t andnaikayontssiRhok ideBiamdeicENPIC)anidtI Cf ahipspire kiangfactured

. the.positioned object.fromthe first predetermne
in 2 g BRG ProRae Bn BR e iEie D cRgeso s L G Eobe Bl proverty
duriRg 8@eHEcoTt. NESk dxampld, Bta MIBRILAI, B chi}endelis &ibeINBpdol badng. In
second PNP unit are so configured that they can pick
additipe. ploBs thicvmadsiopyleted swifenmeeddo fher pickgsk entbipbaced netd a desired
I op_ sequ rally and in.turn transpprt.the picked .
desclyaih oFors 018" sC ke B Loty MuteiROREY eliciciy Park e main
paratrictds fe fdebinging Y6 beparkias fdrmangipgy thk Bgipk.he first PNP
unit and second PNP unit fromthe first predetermn ned

| ocation to the second predeterm ned | ocation and back

forth; and an output unit providing the second

predeterm ned | ocation so that the picked objects 2
Summary of the Invention

[0003] One embodiment of the present invention provides an apparatus for object
processing. The processing apparatus comprises an input unit for loading a plurality of
objects, wherein at least one of plurality of objects is positioned in a first predetermined
location; a first Pick & Place (PNP) unit and a second Pick & Place (PNP) unit for picking
the positioned object from the first predetermined location and placing the picked object
onto a second predetermined location; wherein the first PNP unit and second PNP unit are
so configured that they can pick the positioned objects from the first predetermined
location sequentially and in turn transport the picked objects to the second predetermined
location; a transporting system for transporting the first PNP unit and second PNP unit
from the first predetermined location to the second predetermined location and back forth:

and an output unit providing the second predetermined location so that the picked objects



can be sequentially placed onto the output unit;

wher eby the output unit unl oads the placed objects.

[ 0004] I n anot her enbodi ment of the apparatus, the

plurality of objects are sem conductor dies. In a

further enbodi ment of the apparatus, the sem conductor

di es | oaded by the input unit and unloaded by the
can ety PRGN S B0 o UL i SpiShd e placed
objesfs. t he apparatus, the transporting systen1conprises a

19098] <Scond o MNP BAPHITRICbsEn SRt dhE DRSPS Sects ar

semw&hﬂucu\mﬂfe@' flntzhﬁlrfﬂef Einbaamdny GBNRe §F5RMNEs, ARD semicRh8uctor dies
ositioned on the sane horizontal plane and have a

loadgf oy dhe ’él@ﬁf wjiansk urdondsd by iha outhlet unitrase inpNFngiHited sigder form or a
stripsfb?ﬁ%rbg a%ﬁ Gl avel along the first gantry and
secon ga ry separately, and stop at the first

[ooopy edet erlmaﬁemezl aabddimenteikhs eppui@ku@rtﬂa&hﬁpmm%obystem comprises
Iocatlon se uentlallg whereby the plurality of

a firgh ganttys being dswosrdcwish thg firn ENP) yndk arﬁir ® deaoad rﬁaﬁféﬁ being disposed
wit] 851488 13p 3G i 0o Dbl SEGRNARENrt Mot on e

samahdripdrad edaretant heves & oomdr grodigatationise ddit thedatt P biit e second
irst P P unlt apd second PNP unit sequenti.a

In a
PNT% R fraveletines t BPIPhaNaRFARAEARTy ssarridy- ?t%’destfap 3 the first
pred@NRmiRit 1&9@0]@ RN SN p%ueterﬁm{mr [0R 85012 sg’dr\]!ean{galaﬁg a\ltvﬁ%r;:by the

pi cki ng, transporting and placing one of
plurglfity gifj cdgetess, caarte Iackﬁilrmuh@ fiadd Ipee(hteumhaddv@tlanfoiyrthd: figsi PNP unit

o the re t|ve a ond nd coupl,e
and SEPH FBR B e BERG HONE a5 Bt Yy BRESRPERERG 9By Faced ar
the SR6RNBreaBEmBE I&hﬂ)ﬁ Bﬁtﬂ@ﬁk@“l’ﬁf’%tt%n@rsg@dna roenAbbQuentially.
according to a user's instructions. In yet another

In adimberi emndinentiof sheappraratvy sactealcthe dirst P finit 9nd Fegend PNP unit

comﬁg§é()sraal;;ﬁq g&? Poq rgﬁ:lﬂtpl}% rt‘n'ah peoﬁ{snltl%%ld oﬁlgérg éeﬁf tglﬁlp lflgﬁw eof objects,
and aangidvesrable %rrﬁfhﬁmng[é)ﬁl&ﬁknd Bowpléd hethe egtbedivegahtrefa §deend end
aratus, each of the first gantry and second gantry

courleghst 1hsoRNB heh 1ang i BDiCher VR PIRFAIGhscSangh Eoppsb PabIyAcrein the
manfu SRARE arpf helble! | SRS o Bsei T thiihclifis, OPAY 38 Yanother

embedimmmit g rthe appdrhms.apgelr @t e, fitsh @NPr amis pod tsecvgrdSBISP amit further
rises a first, gantry being disposed with the fir
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[ dgntry arenp05|??one on tmomﬁ%%§2%nt a§g§§3ngpgmj“mond
gantirawemgrisésea raibmhi ghicat therPSk unftatare I@peIﬁblrysdistBd\d@d umd a driving
second PNP u t trave the first gantry and
modiEi5R oy i by ondtpty diepysd b Sefs it he. ¢ 1ot
[oooPy edet engipeser é?ﬁ@dduﬁ@ntatﬁqhé ﬁﬁ[%‘éjcup rtﬁéjﬁ'h%ﬁ)mtﬁ%%ystem comprises
| ocati on sequenti al | wher eb ¥ the plurality
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ion the first econ
wity GE RGBT PR 6 ndefehh el st gl g X8iad SEREReregantipyed on two
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first PNP unit and second PNP unit sequenti al
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plurghty roéldbjeyctsafandm 1ﬁdtesl atalﬁmlﬁﬁst lpsaaaletemmbn@:aabmbbam figst PNP unit
first end coupled to the respective gantry, a second
end coupled to the PNP head, and a body between the
first end and second end, wherein the maneuverabl e arm
is operable according to a user's instructions. In
anot her further enbodi nent of the apparatus, each of
the first PNP unit and second PNP unit further
conprises a linear notor for driving the extension or



i nspection system for capturing and/ or processing the
i mge of the object during object processing, and a
control systemfor receiving information fromthe
vi sion inspection system and sending instructions to
ot her conponents of the appayatus for precise picking
and placing the object. In a further enbodi nent of the
and 3BRAAINIS unfth@anspSit@NaloR Wﬁ#s@?alﬁ}&%&%&@iﬂ’ bh#BS a8 placed at
I nput inspection camera for capturing the inmage of the
the ggpad predeicimiacd lsatioruby theiffistig’ enit and sseerfbPNP vinifeequentially.

catio n i | regessi ng.the_ga regd i .
oo e a8t b3 epBRE A Bt S B st BB emit ana
secdndePNFagst ebmpligesoDjFaHt hpad K&d plyirgachingfortifie pldciifit one of the

PNP unit and second PNP unit, whereinh the at |east one
plurgbiyt Sratisrds sbd inghancanaiphlei gmdiayigse firy endwenples & fherrgppective
ganfy SARLEIIUREHRAM RN AR AARL BB At end and second

ocat 1 on, an ptional 'y protessing the capture
end] whgein drdmancuvetabld ainmdpeptiable weowiime ton wapt unitngtions. In

he i e of the opject placed by the PNP its on the
anolygi BhenAmpodifnes & ﬁ@_&@ﬁ aBPe@”é?’é%frFEﬁ &gt Toeatpib And epond PNP
unit2RRIBL coipkibdieh BrEPdhoBP ookl ARPRLRAYSH &?&naction of the

i nspection camera of the vision inspection system
manguygreble exn.ain yardigighan ginboflimrent aptha mppayatiusegels obthetfing gantry and

ohj ec and an opti.onal \vision_nicroprocessor .for.
seo ity fmies R PR g8 PRE b O ey disposed, and
driveiERasdure fr ridvis _ﬁlewtp@ﬁlﬁﬂzt dispHsENPNP I dHQUE fSR, an

apparatus for object processing. The processin _
[0008hpar at U8 asother eawediament b the @pparatipr eachadi thg farst PNP unit and

Liyr ald f Lects, rein | east. O .

seoef Yoo oo BEREE 2168 ol Sy PP PR PP it t0 move along
Z-axig.edeterm ned |l ocation; a flipping nechani smfor

i cking up the positioned object at the first ) .
[0018} edet edtignether sesitadinents off Hisi Apparates, pit cleetheropprapiises a vision

. | . 1; D, { . n . . .
nnB0POSL 8008 LA AONEhe ol SRR Gy gpe i
procebing, | dandpe dontoplesytstans faw acdebige ifform4tiont frem the vision inspection
proc ssi$g;_a Pick & Pl ace (PNP) ne%g%nisn1for pi cking, ..
sy St AP ORI P UBHRTS P CMCT RIIPEBES AT HcPREIY fbiecise picking
and lp%ég' @R obidcANIPAT fie: LRSoAhKETs {Hel & ﬁlqlu%bjtﬁeq&sn&)ﬂ iflspection
third predetermned |ocation, and placing the pic ed
systéricopediseigreimputainspdedon kamdragoe dgttenimg thedmiage af thengbject on the

inpup B} EF s TSR P oron b Ratit i proersohe T gapiired hmage:
at 1cREIRABHBIIMNBGHLOGPAEdniRa FLapRsing fiRd ;nli%geaﬁr%@&j@&tpwed by each

unit providing the third predetéermned | ocatidn so _
of thehSirsttINP pnilead ferophBHPowiiecvherein the apllesse dno hvigomn Haspection

t put. _uni 0012] | not her enbodi nent of the .
cam@id B prieav bt ortmiieg SocaTeh eliseomguedstermined
locatlb@Sand| dptidndluy bhﬁ&ssﬁ{gbshéioﬂgmfedofmdgﬁﬁaﬁpﬂﬂb@iﬁ@insb&ﬁion camera

sem conductor dies | oaded by the input unit and o
for ¢aptwigede dpagn el din priectunpecddnethienPTal sinify @ndhe @uipat enit in the

r : ' . Or myQr | ne ] 0 I
seol B Rk TR RIS el D0 Bk fparts, cch
inspe@nacinsra ob ey visies inspectidi PRem amdpasdrdnvinige & capturing
. for driving the flipper, and wherein the flipper
images R ihe 081e5h fnf HePional WA HYIctuBoseEr Tan@Locssng the captured
ima@Perabl e to rotate about a pivot, two flipper heads

attached to the two ends of the flipper armfor
sequentially acquiring the object fromthe input unit
at the first predeterm ned | ocation and positioning
the flipped object in the second predeterni ned

| ocati on. [0014]In anot her enbodi nent of the
apparatus, the flipping mechanismconprises a first
flipping unit and a second flipping unit; wherein each
of the first flipping unit and second flipping unit
conprises a flipper and a driving neans for driving



unit have a mrror configuration so that each unit

pi cks up the positioned object at the first

predeterm ned | ocation and flipping the picked object

to the second predeterm ned |ocation. In yet another

further enbodi ment of the apparatus, the second

predeterm ned | ocation for the flipped object fromthe
[00?2] rst 1A R Lt diméR b S@eORscht iRRNASN L}b%xhdéssan apparatus for

ferent so that the PNP mechanismhas to

objept prieceshiagf IThp peereestby eappatatus qmmmacmdmpwetdnt @r irnadmg a pIurahty

YN RN N ———

locaRbRC @ @Eﬁ%g UikdhadiReh Fos aheify Rt khé fisatRied PORctUR tthe first
for |ck|ng t he positioned fllpped obj ect fromthe

predgtempigdge efippinedhe picked ohteciaad epritioniag tha Sippepbject in a
P 0
secoﬂﬁ ?e@%m?rﬁeﬁq&ga&o ; \gﬁé}gf))% ﬁilreg)'gégs&bsnéeéc S[lg g q@@&%b 1¥ available
for ﬁlmﬂeﬂ protessimg! § Rivkp® MladeNENP) eeetardih 6t sicking ipehd fliplpéd object
predeterm ned |l ocation. [0016]I.n anot her enbodi nen

f
at ﬂ%@néecaa dreelmineelogstipns &Wmaan%y%q ewk%r%meée%b@pt to a third
b
el oL S B RS A L 30 P s dhminec
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predifetmisied dogieiog b Abs B oo oo oeRIE SrsRpack ot gt an output
umtﬁﬁ&@ﬂglgawg thiRdl rdde %S ne@ﬁ@%oﬁ@% thit & pgél&ﬁr%pﬁ&g object can be

second gantry Separately, and stop at the second
placed entettke aiitpeidinitocat i on and third predetern ned

0013 oot o R OHE iRt Bhany dbafatr dReirafcar obiecs are

semic@ﬁ@udt&rul@y tmea furthef embbditent of Bt SREENG, NP séiicbnductor dies
transported along the first gantry and second gantry

loadgeh by Hheaopel wimt andemidadediby theduimy phitaee ﬂn@csamglléaiedayafeh gorm or a
B d second PNP unit sequentially.
St“p[%ﬁ?]r naggﬁlg% %Eﬂ enbodi nent of the apparatus, each of
poighe fir st aRiRembodanentsfensbpaidtug) e f1ipping mhebsnism R prises
head for pi.cking, transportlg% pl aci ng one of the
one finpenpng § dayingpicans for dawmgdheflmgy and ihsreip e lippes gomprises a
I, {

g P R e B kR oL BN pi @ 3B er heads
attadhied 3¢ t}enﬂvmﬂdissﬂ“ abe fipgred armtier eknerttiady nagqarivg tlabbdlgearfrom the
i S _oper rdin a user's |nstruct|o S n.a .
inpuf mihaért%s SeipHaFETBRed ﬁ%ﬂ%aaqnét RRSIUORN thsf ired Pbfegt in the

secoRBrédRictmaRd 1§@aggﬁd PNP unit further conprises a
i near notor for driving the extension or retraction
[0014f t he lﬁraamihercaﬂbﬁlraenhof [tﬁ)s{)amjatauusamet fipping mxadamemtcomprises

o 5GP e B R oS Sl b e BBRE P Bt e

secoa@emagﬂng Hif Re®BHscsan dl; c@Irdnw Qgirim%u haaiﬁsorornamlﬁg thdFlipper;
operably di sposed PNP a the rail. 6 [0019]I

whemtmé}ipm@mpmatdﬁasnm ppfarlm@ﬁxat tsrﬂéiqmmn@wﬁmmgs1tioned

T T

predéickhinet @o&gieaN dn BNRirtst Embydifksd 6f ih’éeipf)atﬁﬁis ﬂl@ﬁlréﬁ’ﬂi@@ﬂlg unit
second gantry are positiagned on two horizontal planes

and gaepridaflapping jusit Baref ﬁg@ﬂnﬁau@ﬁmg othethde fwe yrissqre pgplependently
I I
conﬂémnigﬁ Ssggkgart] gﬁ%&anﬂ Ip?ﬂ §?§1 181f{e% bgéc‘??&hk Bstly écfeien%ﬁ{ég 1¥cation.
In aprteatefughen mﬁlﬁbdimmtdfame apychrati, ek ﬁfseﬂqnﬁrgmmeﬁhd second flipping
| ocati on sequentially; whereby the plurality of
obj ects can be picked at the second predetermn ned
| ocation by the first PNP unit and second PNP unit,
transported along the first gantry and second gantry,
and placed at the third predeterm ned | ocation by the
first PNP unit and second PNP unit sequentially.
[0020] I n anot her enbodi nent of the apparatus, each of



[0021] I n anot her enbodi nent of the apparatus, each of
the first PNP unit and second PNP unit further
conprises a linear notor for driving the extension or
retraction of the maneuverable arm [0022]In another
enbodi ment of the apparatus,zeach of the first gantry
and second gantry conprises a rail on which the PNP

unitUive 8 AiRr QBSH AR NoSBASRE uAR gicks dp ity %&itf&ﬁ_@&' bBjebO4t the first
novi ng the operably di sposed PNP al ong the rail

predetadladn lepatieh emdeHinpaigrde ridket hebjegspter fheusecoadchredgtermined

he first P upi t and, secong it further, conprjses a .
loeayiSF, 1'% padlber B PRPSGRROT b Metarpias et SEgd, § e Bmined
locaBiofN@r Zhéflisped| H824] komamet fier Agiphaduhe tind Wecdd¥e flipping unit is

apparatus, 1t further conprises a vision i ns(ggc_tl on

differpat sorthaighe BNBtueghapismws & bprlde ée pick ghe Fepeheljectst two second

pre&el?cg’ oRia6tadyLi ng obj ect processing, and a control
sys{nem for receiving information fromthe vision
[oo1isNspect ilaransiigt embadichene ofl itRgappasitusy dicl BNB ntezhatiharcomprises a

C onents of fhe apparatus faor, precise picking and . .
ﬁr%?ﬁ@i &gt (N} b apit EP%O@BT"PH@ Rigk e?etﬁlaﬁés(%wd unit for picking the

posi{@iﬁ)é@%‘gllﬂﬁga.o%jec{ RS Plé?%élﬁf‘?ﬁ%é&mpﬁg Wea ,%Igéé&inftﬁg st PNP

ow ng det al description of preferr
unitearosicoph tBNR eitent sbnconbigneedt theinthely tdant fiek the positioned flipped

obje%fsggﬁrg]ﬁég}gli?gan%r %V\@urrlng %fansp%rtBtrhieegicl%eds (():igjiegg it(? rt]heoghi}dh Sredetermined
location.

[0016] In another embodiment of the apparatus, the transporting system comprises
a first gantry being disposed with the firs PNP unit and a second gantry being disposed
with the second PNP unit, wherein the first gantry and second gantry are positioned on the
same horizontal plane and have a mirror configuration so that the first PNP unit and second
PNP unit travel along the first gantry and second gantry separately, and stop at the second
predetermined location and third predetermined location sequentially; whereby the
plurality of objects can be picked at the second predetermined location by the first PNP
unit and second PNP unit, transported along the first gantry and second gantry, and placed
at the third predetermined location by the first PNP unit and second PNP unit sequentially.
[0017] In another embodiment of the apparatus, each of the first PNP unit and
second PNP unit comprises a PNP head for picking, transporting placing one of the
plurality of objects, and a maneuverable arm having a first end coupled to the respective
gantry, a second end coupled to the PNP head, and a body between the first end and second
end, wherein the maneuverable arm is operable according to a user’s instructions. In a
further embodiment of the apparatus, each of the first PNP unit and second PNP unit
further comprises a linear motor for driving the extension or retraction of the maneuverable
arm.

[0018] In another embodiment of the apparatus, each of the first gantry and second
gantry comprises a rail on which the PNP units are operably disposed, and a driving

module for moving the operably disposed PNP along the rail.



[ 0026] Preferred enbodi nents according to the present
invention will now be described with reference to the
Fi gures acconpani ed herein, in which |ike reference
nuneral s denote |ike elenments. [0027]FIG 1 shows a
partial isonmetric view of anpy apparatus for picking and
pl acing a chip in accordance with one enbodi nent of

e pre \Y; iy ol \J :
v B B ROV B BBt o
a fixst Eatdryt b@hgdiﬁpomdl with tﬂhﬂaﬁsq:)BHPamﬁtsamifmmomh gRhi® being disposed

f Sltl for the PNP units. .
wity B Sion NP o eisip Hiedisten's ol Sont ey weinesiipgg on two
horikf\all pl8es %ﬁﬂfh'agélé ek @th’fgurétﬂﬁ %Vﬂatahlg 41 TENP ShRWAd | 's&:ond PNP
FIG 1. [0031]FIG S5 shows an end view illustrating the

unitt gyePreng rihe dirsisganiowend pecpnd gantry @@m@tﬁyeaed stpnet the second
prod QNS M o 5 PRSI MeflF lBerblfypicdeny he
plurli®vsfafbjédiecappapirkets af e REQREHRUABANed location by the first PNP
unit and second PNP unit, transported along the first gantry and second gantry, and placed
at the third predetermined location by the first PNP unit and second PNP unit sequentially.
[0020] In another embodiment of the apparatus, each of the first PNP unit and
second PNP unit comprises a PNP head for picking, transporting placing one of the
plurality of objects, and a maneuverable arm having a first end coupled to the respective
gantry, a second end coupled to the PNP head, and a body between the first end and second
end, wherein the maneuverable arm is operable according to a user’s instructions.

[0021) In another embodiment of the apparatus, each of the first PNP unit and
second PNP unit further comprises a linear motor for driving the extension or retraction of
the maneuverable arm.

[0022] In another embodiment of the apparatus, each of the first gantry and second
gantry comprises a rail on which the PNP units are operably disposed, and a driving
module for moving the operably disposed PNP along the rail.

[0023) In another embodiment of the apparatus, each of the first PNP unit and
second unit further comprises a Z-axis linear motor for driving the PNP unit to move along
Z-axis.

[0024] In another embodiment of the apparatus, it further comprises a vision
inspection system for capturing and/or processing the image of the object during object
processing, and a control system for receiving information from the vision inspection
system and sending instructions to other components of the apparatus for precise picking
and placing the object.

[0025] The objectives and advantages of the invention will become apparent from
the following detailed description of preferred embodiments thereof in connection with the

accompanying drawings.



plurality of chips in accordance with one enbodi nent

of the present invention. [0034]FIGS 8 and 9 show

expl oded views of the notion of the first PNP unit 130

and second PNP unit 140. [O0035]FIG 10 is an expl oded

view of the flipper units ingaccordance with one

enbodi nent of the present invention. [0036]FIG 11 is

an expl oded vi ewBpfef DRScrptiddPSITthe Drhiwingd accor dance

wi th one enbodi nent of the present invention.

[0037] FI G 12 shows a diagrammatic view illustrating
[0026he coorfielieatedndpdineitenscafinghte teppresintSnemtiohowill now be

in FlG.7. [0038]FI shows a functional block, view .
desdbef pinl sole RS UG ' G FlelieR e fmittiGt dSRL B Phichn IRy reference
nuniedétmnikddletib@s pr esent invention. [0039]FI G 14

shows a functional block view of the processing o
10023bpar at J4Gi h shewsral padiel usantettn &/ ieswrtsd diomappargps tihe picking and

placri)r[gee? (,erﬂf) i Qc\églr*}faingenwith one embodiment of the present invention.

[0028] FIG 2 is a top plan view of the apparatus as shown in FIG 1.

[0029] FIG 3 shows a front plan view of the apparatus shown in FIG 1 except for
the positions for the two PNP units.

[0030] FIG 4 shows an exploded front view illustrating the tier configuration of the
two PNP units shown in FIG 1.

[0031] FIG 5 shows an end view illustrating the two PNP units as shown in FIG 1.
[0032] FIG 6 shows a dynamic diagram of the movements of the two PNP units
shown in FIG 1.

[0033] FIG 7 shows a partial isometric view of the apparatus for processing a

plurality of chips in accordance with one embodiment of the present invention.

[0034] FIGS 8 and 9 show exploded views of the motion of the first PNP unit 130
and second PNP unit 140.
[0035] FIG 10 is an exploded view of the flipper units in accordance with one

embodiment of the present invention.

[0036] FIG 11 1s an exploded view of the flipper units in accordance with one
embodiment of the present invention.

[0037] FIG 12 shows a diagrammatic view illustrating the coordinated operations
of the apparatus as shown in FIG 7.

[0038] FIG 13 shows a functional block view of the processing apparatus in
accordance with one embodiment of the present invention,

{0039] FIG 14 shows a functional block view of the processing apparatus in

accordance with one embodiment of the present invention,

Detailed Description of the Invention



8 [0040] The present invention may be understood nore

readily by reference to the follow ng detail ed

description of certain enbodi nents of the invention.

[ 0041] Thr oughout this application, where publications

are referenced, the disclosyes of these publications

are hereby incorporated by reference, in their

tireti [
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follmmmg ietagind geactiptios of c[@@me}rﬂimiupcMS efitheiimeatibin.on

ool ¥ 95 gBRALRT Y555 RBlAES SARECRRSh PR e, e

dlscMafe@ otfhl@es@ r}:@ﬁﬁ&ﬁi@ﬁs RChéeley frlchbipptAc B defRichikd NE Rl entireties,
| acin le the follow ng description of t he

mtoéb@@p ]gc;;@@g igporder @@glogq)gélyf egergheathe figte dfoart to which this invention
ert!n{ng ustrating the principles of the present invention,
p is apparent that the principles of the present
[ooaenvent i dtheagreseAdinvehtibd ebvikies tappsatus@edial h@Scaphiflé of processing
exanpl e, .the chips to be picked and placed can be in
Chlpﬁﬁ%aﬂjb%%‘?ﬂ #xd @ggﬂbrpﬁghwt veshion, wheregherbrpgesspreinclude flipping and
hey, r ANE 1ol e
plc@?ﬁdéﬁd @Ecm% gg?r%g&g cfe[sé eHeoﬁ]fghec' g%ﬁrﬁﬁs g{relﬁﬂlssggpemﬁc
drawiegd ,fOIt ﬂhmatug th@ préxecipiec al’ ﬁha mett;attnﬁneﬂtmnaﬂylsdamafead that the
.c.o%i(g.ae%lons {004 Nowrjferrln to FIG 1, there is
Pringipls; el 21955 PXPIT QoML dpicdupiothesh spisHitisat i pgpple, the
chlp@'té: lﬁb ekl Qn@ |p?sféb5‘ Qa2 b€ I By RrA&CHT adﬁﬂﬁea Wakdd, an§ ma§azme. In
nmbodi ment of 'the present Invention e appar at us
addl@@ﬂpthes@snlan.ﬁtmmbf Featires, sittace flippiRY andi picking sandeplecidg solely
PNP unit 3,,a trapsport on o
depdiigs sBE% f g e SPGB bo RUREEAT R0 oS ek dtiRe craplinations.
[0048EaNS f Qow ey ithIG”l' Pher@ s BrobvRICH dTRAME] fs@fnetrlc view of an
unl oadi ng the chip, and a controll LWgh neans
appayples &t m%mgw@da}p)p@nata@blpam@cmﬂa@h Gne elmk@dlmeramf the present

mve%ﬂ"ortl aﬂle an m?l% Qﬁ gir chr)]rﬁp g}"?ﬁ&ﬂgépsﬁ ﬁa e@?ﬂg tr%t’ gIS?Cé)IIlg PNP unit

a\mtahbpdrh%/swm Achi] @sisdén idPechipRANy EMSS. |this a6l Gkt thhiOkn input
t he conveni ence of description, the | ocation where the

meaghfey jogd lﬁgc‘k%d}hu)@ aNSOWIpYY| BEATSHieT piniderling the chin. ede controlling

B A B EE MISyILE A5 b o

in the, art b be/\mcamlaxanfd haeid, asdomg GsklthCbb.‘pﬁotl intepfage withahé principles of

and pl ace em | ot her | ocat The first PNP unit
the appg 51% PoIBe RNt S‘FfaﬂzHOﬁgthe\AecaéwagNh%@c chip
t t
e e e A 50 A o s

call ddcthaplaomgeoctamnl’fe pl acing |l ocation 7 as described in

et ai | after t.he ot end 23 i. ttached
004§ i h a E?il GloRys W?@ﬁ ths; o Eﬁ[;dmgﬂ 3%@? hips ith g location
and yﬁc@tuém i@n b @ [R8HR, CRieG st PRALHLAR &%rﬂb@&ﬁlahaﬁ/e%ue%m 21

In the placing | ocation. The pick head 24 can any
haviRa twp cndsanse ead 2his atlechasiothal: a@pvﬁ@uﬂmsﬁmldbat thh &irst PNP unit

ks_u e
can B Bl Eprd A it PhtticPef 16 ircp @ing RoiPart i feseBbed in
detaff IHerelnaffeRingarObthe PHIRI 2R id atBcRQIRIth §§5clohd MU VEKARLIE head 24
is able to pick up a chip from the picking location and place the chip in the placing
location. The pick head 24 can be any known means in the art such as a vacuum sucker

that picks up the chip with air pressure and place the chip by releasing the pressure.



arm 31 having two ends, one end 32 is attached to the
transport system4 so that the first PNP unit can be
transported fromthe picking location to the placing

| ocation as described in detail hereinafter, and the
other end 33 is attached wi tdh a pick head 34. The pick
head 34 is able to pick up a chip fromthe picking

joodspcat i orgiaNe{@liag o FNE 1Ghhdsdcbnd PNPOLEE BNOnipRieat 4 ddneuverable
The pick head 34 can be anéﬁknown means in the art

armg}ichavirg fvo endsupnesenddd is ataehest oibe tinineet yRiep duse khat the first
PNIanélé g%rfgé H xgsgg'@?%?oﬁctﬁe ch(rl rg’iqfo@at@ﬁ ﬂéﬁg?ﬁh‘tﬁ% 16&1%% as described

in d‘era&ri&pmnztfwe,yasﬁethe 4ther ond AB3s mh@d fvith o pielo beay 34. nPhé bk head
units fromthe picking |location to the placing

34 5328 10oPChi 4FEE e S PRSIGHewHIoPAnF) Ripeg, theip in the placing
locaftlbﬂnslﬁl%rﬂlcléﬂéﬁeﬁ éan%ﬁ BfwnkhdsSh HARH Mct s Qnﬂ(‘pl%gn sucker

first driving nmeans or transporting the first
that pmikis up, thavbhep evithteér fressste agmimla(y: thd cliip by aelbamg thel ptmama
move hori zont

| owd t P
roodB) ¢ 7' T R i KOG Ao 6 HBPE L HEEBne GHIgS Greans for
tranb R ABARUVR! BIP @nal Foathe ifi&kinE VRhESh Qﬁ@@pﬁczﬁ@%cﬁtﬁdﬁémd vice

gantry 41. The first driving nmeans 42 can al so operate
ver aan &S‘- thcw@cmu Iiiﬁ‘! é,otht: Henspart s:sestﬁnn Hfoompris¢sosvBirst tgantry ik snd a first
S, 42, ca

v T 17 S CSpr e B S PNERRN  paE e P Bl 1 has o

levelddotBairnglldi¥ihy (RO RERNP. unlihB ok RS ATl VB aRs tife fildt S@hg means
conprises a second gantry 43 and a second drivin

42 Gemapds the pesy end %@édh@ megervesable egn anprje éﬁﬂeledsbe%m ef the first
gamtr;' legfhgﬁgstun ’ m%%r\l/sj; 8&?} élg% ?gﬁﬁ‘?t qg %@% Itlgwss’;(g Qhétgfs can lift or

lowdf thy firg PiNPanst 214Thofirvedi sing htcaqn 42 eaﬂbéiﬁnmfmhﬂ &self or controlled
maneuver abl e arm and the | evel ed beam of the second
by & ginterydigaosed ggmelehio Hamy they sy nerausgsas.4 A hegangperg means 4 further
h

comPSL3 ool Eib] £ ph8R SRrkdBlyibd B, 4 K BinshHBE the second

PNibenia3nwhar thasdcosepdntgr 43 bart a bivtled beym allowingrtheliseqpad ®WRP unit
t el omthe driving. neans 471Still referr

3 mpge Bptiedualbnan e Secobr T miar 48 Coae<aler greadnd 32 of the

manB@¥@atilc b8l arlOME 1A b& AShS RAMAd g;‘a'ﬂ@y f43r St a;.@&fnﬁ dr:vmg
41 is lower than the second gantry i di scussed

meagethichn plep eperatetin Z-diention PNFhay m ctan\Anﬂ or lowet iHBtsecbndrRN)P unit 3.

t he ked hi ,
3B AATA MR B bR oL o P B0 SE TR Ry psposa
rem&WIY fidthtthe GdAnPmeaier ated in sequence. For exanpl e,

while the first PNP unit 2 is picking up the chip in )
[0047he pi ciStiigrefeades oG { hbe Seg@antrPrb andisecopdigenisy 48ihaye a tier

confilfafi s Bhd o AR il oner DT secoptpppgess. Ao

discagsed npdétail mﬁﬂﬁﬁﬂeﬁgl’baelawmuzﬁﬂwﬁio be ilifisP et aNgfd b@mﬁ(ﬁﬂ Bfter they
pi cked up by the PNP units, and_an output inspectio
bavpieheums her Ghip phaplectioceltigoanilp this a@é“tguba,ﬁw@h@emp PNP units
ct
an AT TIF IR, B SLER B 200 £ RIEOhL o e c
in theipiekogy lpcatimp the SeOMEANB wnit éfxeplacmg theochip & the pld&ﬂfgelodsﬁzon

rovided a t plan w, of the apparatus as shown in
[004g) G 1. %tﬂeFe%glﬁ’&ﬁ F’ngl oﬁpé*??eﬁ‘fsé’e KOC Y Apemprisghen input
r f | P t 8,
e B P U PP its g Cln outpur
inspecitoputanedrabat for igspketinguthicochdp rpgict:&é)ydhﬁ NI woits. t Ade inspection
pl acing location 7. The input elevator 8 and out put
el evator 9 are just the representatives for
illustrating the input and output neans for | oading
and unl oadi ng the chips during the process. [0050] Now
referring to FIG 3, there is provided a front plan
vi ew of the apparatus



shown in FIG 1 except for the positions for the two
PNP units. FIG 3 shows a tier configuration of the two
PNP units, where the first PNP unit 2 shown at the
right side is in the |lower gantry 41, and the second
PNP unit 3 shown at the |efypgside is the upper gantry
43. [0051] Now referring to FIG 4, there is provided an
syst8PEOGe idciBRicaly Wbttt bt Qohl@Idr] QFhere the controller is a
~configuration of" the two PNP units shown in FIG 1. I
micrapeoageseponent s have been descri bed above. For the

. . 421 4 t i Z' i .l i
o0l o S0 TRATY R B ibue SARoyERH R Padtnen dldhe prarcs
as sBOWRTEIFNGI 1y . OIRP AZNAW chbpBhdr GestAbdd bove, thBaipBaratus 1 further

provided an end view illustrating the two PNP units as
comPrstinan Hpmt geyator Goos]ieasing Eeethipsnente shepickaig togatian fsand an

A i [ t DV o} ‘

outsif BB o SO B ARGR B s PR g o M fBvator s
and butpuheleeatbs9 mreq\tsftdlefdreprq@aﬂhﬂixl&ls fdnlsiﬂaﬁtatiifng ﬂ?]@i @puodndtdigput means

apparatyus for, processing a plurality of chips in
for (9l ansh Beloqding the RO AYGHIEIEHRTOBTSS  he pr esent

hpventi . ' , k.
osp e L AR R AN SR, ERRE R RDR B WRARE b gpparatus
showntiedrlét é dxbegefor wbe mosiiami forsthe ntvo PINB wmishi Fl&s 3Ashows a tier

conﬁ%@%fgqsﬂsgrﬂtp% g‘gg iﬂg’l Llfq%%pgfgir:rgita?a{‘l%tegl\lgblg@i 2; %h:g&’%' ar‘E%he right side is in
the TRk i@kt @l Odhd tﬂﬁ 'é&)folnh IPNIS uhi@ 3RGoRRRI AR 1@% %giﬁ:tei@ e HfiRer gantry

i ntegration of the i ppi ng nmechani sm w t
43. transport system can be done according their

ranet grs. 055 wn i,n FI.G 7, the apparatu 00 .
00s o7 SOl TR g FLahni Y Havi Ry A0 EF GoPRFpOEPTt view
illustiihg HAO R iZeaEBE & kRPeko UNE hiQ, stavwhl ISFIB ¢K &Il the

Place (PNP) unit 130 and a second PNP unit 140, and an

compprgnechavsrvesy dessribehobarg. tis theolriviig maased?s 4dathey aemprise a Z-
axis%@%@r rill?%r séthal RPN AR @n JE)% "ﬁfte@ggd RivePslf ﬁ:%rd%;‘g Ta

[0052] Now referring to FIG 5, there is provided an end view illustrating the two
PNP units as shown in FIG 1.
[0053) Now referring to FIG 6, there is provided a dynamic diagram of the

movements of the two PNP units shown in FIG 1.

[0054] Now referring to FIG 7, there is provided a partial isometric view of the
apparatus for processing a plurality of chips in accordance with one embodiment of the
present invention. As discussed above, the chips may need to be flipped and transported so
that there is a need to integrate these two mechanisms into one machine. As discussed in
detailed hereinafter, the flipping mechanism has two flippers with a specific configuration.
Thus, it is to be appreciated that the integration of the flipping mechanism with the
transport system can be done according their parameters.

[0055] As shown in FIG 7, the apparatus 100 comprises a flipping mechanism
having a first flipper unit 110 and a second flipper unit 120, a first Pick & Place (PNP) unit
130 and a second PNP unit 140, and an inspection system having two bottom inspect

cameras 151, 152, an input camera 153, and an output camera 154,



[ 0056] The flipping mechanismas shown in FIG 7
conprises neans for driving the flippers and
controlling neans (both means are not shown). The
first flipper unit 110 has a right angled beamw th
two ends, one end being attaghed wi th one picking head
for picking up the chip froma picking Iocation, and
joosse ot heﬂhe@ﬂﬁp:ﬁ%'ﬂ&h&ﬁ%%@&ﬁﬁvﬂ B G EhpiheFRRASs fof Uriving the
driving the right angled beaminto a pivot rotating
{lippeys almwcmtr@irhrlgﬁee@ﬁ @kfrth glelantalemhsftomﬁ fhe ﬁpﬂt figpper unit 110 has a

Seco d fli . un
righ} S B PO F8 SRR ot pRERing Plched i Sie bifkine Pag B picking
up théehibvieorh |a|1:ﬂ¢)@ﬂig laktich, 230 thelotBerad &empbohh&ted to a driving means
configuration so that while one flipper unit is
for givirg My tight pgled hirpmintorm pitiet 1oFasie meptioscsam 8, pickiag location to

f
o T O M0k by R R SRR ot o

firstofippat enis EueTihé avd Ylipgen vaadi 10,20 aeh moifror henﬁgm@lﬁkﬁf so that
units may flip the chip onto fg different flipp
while g SigROISHIL faticking Upl Pp el EHPINE BTk 9Pk Uatngther flipper

umtR»lflﬂ%thymg it E'EE th[Pgléé%ﬁ%%%c% Sn Ui 'tﬁlﬁlw%g;&rrd q%gelgghns operate

det ai | |nater I r'st PNP
sequehbslty. i dn Rddt®n eadebfithe Bamer iusis neaynilipetiv echdp loatd @adifferent
., 131 .with two, e 33, and a ,pi.ckin
e, Salifie SERETHE ok T80 et R g A Bas by aieny Pick &
Plack h@i1§BebekiBd inepdif ReORSLO the transport system 160
di scussed in detail hereinafter. The second PNP unit
[005T0 has Tibkefisit fPNBr uribnt3ly s astioomn tio Klat8 dh détall f¢angirises a

PNP 130,,,The. two P ts,,130, 140, hav jrraor
mang o S ST NG P P PRI B et y e the
pickaathéa@ qyigmichad toythe [eﬁ@5§3 baavieadn@r132ngatRhEd 85h8 t@ﬂqm% system

there are provided expl oded views of the notion of

160 fii%&secﬂwﬂqﬁﬁi hergipafien dT heeseond NP upitil#0 haothe Agméawmﬁguratmn
o tﬂgp f {l}lg fﬁ'Fli IIF}\Ihle uInlt {1%@ ail‘lh%:) E\Q(g ?))Wl‘tlts ]1é9 fﬁlsh@% '\rlgxr}%r cpnﬁguratlon

SO ﬂih%ﬁaewchh opérae 1ﬂ<ﬂbp€ﬂc&mﬂblaﬁ§@éﬁt@hmﬂ1}and transport t he
flipped chip along the pathway (1- to place th

[0058} | pped NWY peiwing tad 16t %@md ﬁeﬁmﬁ al@tprpwée%ézﬂpé%wews of the
motfoﬂ%f SEE and PRIPuMPh 3o %{}&) secBhd ?"NPp%ﬁ{:Pﬂg WoeL&GM B ?f& Q. the first
e out put neans, nove I'ppi ng 1 ocation
flipref utitd 18 deopd dnblcbgaea‘t thmﬂtppilﬂplobzhﬂin soithdt the Ghst BNPaJmt 130 will
..chip fromt i ckin ion, .As sho FI G
pickri G ﬂFn’Heﬂﬁ P tfanfr%at ﬁseaff!ipeﬂ A alﬁnav%ﬁa@“r%% trig Pace the
ﬂ1pﬂ?:k1(ék§iﬂk91tl) f %hﬂpﬁ{‘meﬂﬁd at e nfe'aﬁ%eﬁ%’sééﬁh& PABQniiS140 a]Tter placing
placing the flipped chip onto the output neans,
the dhigeostedlonoutpiti gz, wilk mon@@: the fHigpineplionaidnhe thmsepombﬂlpper unit

120 15, B 5l 5 DRt RO I L8 B oo

un1t[1Q@519] g @xf)ee[ El'lr qrérﬁ thib @d@ng idatién, 'aﬁldpﬂh@\ﬂrgleliNﬁrhmt 130 is
oded view of lipper units in accordance with

placmgethénﬁmpdr@htp gntOtHslé prpgemeansnwdnle tha. sevhied flippsr unit 120 is

fippgad ARG el BB Bt e, <t PS40 8 bigkine up the
flippedchipdieinitvd pigkinpanatid21l. The driving neans can be any

notor that can cause the flipper units into a
[005%]ot at i oW FRbeITiBE to FHAdE) tiste xSéﬁrrféwéci:ch@l explegeg vigy of the flipper

unitd FER ot Bind Q¥h 8 AboANRLR Gy | br%\%nq indedBoh.! TRRS kst flipper unit
110 is operated by the first driving means 111 and the second flipper unit 120 by the



units in accordance with one enbodi nent of the present

i nvention. The configuration of the two flipper units

is the sane of the one shown in FIG 10. However, the

PNP units 130, 140 may pick up the chips fromthe

picking location directly; b means that in this

configuration, the apparatus can be used to pick and
scccmda(ﬁ?nﬂénh)@&nswjlh e dMvimPHkald daPengly mhAOBhhNOW cause the flipper

referring to FIG 12, there is prOV|ded a di agrammatic
WHWuMQMHDMBQWﬂauﬁWQ the coordlnated operations of the

par at 0062 w referrin .

oo 1 53 STt g by there v BRAED sRBBRe P Gytne fipper

unith I8 apdoRgR38 At @Mﬁ@ddﬂﬁlehﬂ’bf&ﬁﬁ Prekamciavition. one conﬁgwatlon of
enbodi ment, of the present invention. The conponent

the fwe flingengnitsie the sapg of theeresshowp in 9 10¢ Flovengr., thei RI&P units 130,
1
140 dr’éﬁg i élg ﬁinﬁle dgel-ﬁ%% I%%Eg%ée ?)I?cn tio%ghg)?%tuﬁé%g ik? Sfilhns that in this

configiniiign ad étmjaﬁatmtdm@persai toopiek aidplace dkepshith omiviiout flipping.
description wl| be focused on the inpuyt and out put

[008thans arfiPY Keerrngie Sdrit izn grerpimsovided F@s@mmﬁe eﬁwgﬂustranng

the t&blﬁﬁa@a%geaﬁe% SFaMe g@s e ésfs%wﬁtn gigensi ons and
configurations for s Ic applications. The input

fooazhi t 170Nawck*e&mtlpgtt0 EHBtiS;LBﬁrermwmﬂdahy fancagiohadleck view of the

L R

afi Hﬁmdn%f thé E‘l‘?pﬁéf asedi 10 'i!@ Nhé PﬂP%i@ 'i@tiwl 40 nf Itfé 1nspect10n
3, a singulated wafer is the supply of chi ps t

systpa by bews dden tih%:rubr@un dﬂtﬂlt aban@ nntqymﬁsﬁsthalrm@gmatlons and
C et 7 a maf eder 72 fer t abl.e
opeZB5RE Th (el Bl b O Pt o ise s P finis dpd gt means
andmﬂﬂﬁwﬁﬁm@nghﬁghsgﬁ03|ngulated waf ers, an upper opening
for ejecting and | oading the wafer to the wafer feeder
[0068Y2 one e chint forke praerssed Hay bevd differeay dmemsiogs amd mrtﬁggratzons

.St . h n

or B QoS 15 b RUBLE i R BBRL 4R0Y o gy ptoe
devme@ﬂtﬂaﬂ@e@ﬁztﬁﬂh@fomﬂfaﬁdh@aﬁﬁdl‘ﬁps ak Aidquired tgmwe)égedtﬁteapphcauon In

wafer 171 to the wafer table 173. The wafer table 173

one egpogimens i dhe Pessentt iRkenionyas shawnAn KlEs 13, gneing@eied ewpfer is the
supﬁg%'i*tthé aﬁggtoa?ﬁé ﬁxi'?ce@g@d Xh i HE]FtWPF(PéO eV vGired &Qt}eﬁe 171, a

on a common’ hori zont al ane allo consecu

wafal fegdsr rlQZtahé ackafpr tablebE73plte esdadcavdetth 181 has a hollow chambea for

det ned, pi cki | ocation 175. In addition, .the

houfing 2 Acku SHEHIETGSH WS RBRBPSH STEE 9B elsHoN Aihighging the water

to ti?e’%@feﬁkée@&sl B Sk iaNfnd, %d %%u@l'ﬂ-ﬁrﬁ&l'e@zﬁoxo or thtPt‘?n £IeRtACR of wafers
the picking location. [[0064] The output unit fB

towmes dlevepper tmeerpngxcﬁﬁwdfec tfcqalef A @reedervePMR wafer 4713%m the upper

ads, t In t of th
overiigioh R mEr 8T b fil Boresels el DR BTG atacerhffle 173. The
wafdS@bROMI dag &k @OvddAbhg HRPE, Ye@hd ¥Bdkes Adhdotdtdid aBRPhe 7 axis.

real 182, a reel cassette 183 and a tape seal station
The1¥4Y moecrapnit 9f t@oevaf@ Wetxlmdﬁr@mdwmmonnmzon@eplane allows

S bIe to.r e _about. a sh

confBveh P HibBk i BRI, Br ST g phie o B i gocaton
1751 he aﬁ&lﬁSn eid rofary hﬁ)\emhy of AREvwaRg thladT3t ftwut ARe Zi MiO allows

the reel cassette 183. £0065 The transport neans 160
adwéts%the@é@n@hptl Pgtheghm inghepickingdacatiplt a second gantry

it 16

[006512I - 4§" hgr x oper gtb][tfd {aﬁ%glvg%lgl n{:es%%ﬁcﬁp cﬁ?‘tﬁé’]gﬁl\{mtts 130,
140 yavidt unlGdds alnelcldap.c dﬁmdn@ embo&lmmt of the Durpess pex i ‘s’lﬁivyn mTFtIEE} 13, the

two gantries 161, 162 are configured in parallel so

that the two PNP units 130, 140 can nove

i ndependently; in this way, the two PNP units can

i ncrease the output of the processing apparatus. The

configuration and operation of the gantry are well

known in the art.



[0066] The controlling nmeans 190 nmay be any el ectronic
m cr oprocessor such as PC, notebook, PDA or the |ike.
The control ling nmeans 190 receives the instructions
froma user and information fromthe inspection
system and send instructiong to rel evant conponents
of the apparatus. [0067] Now referring to FIG 14, there

outpud vBItA80UREN RisELAE tipaD Blpe REACHIS1Y b Wudhit 1aRE r&d) Q<825§|1&§l cassette
apparatus in accordance wth one enbodi nent of t he

183 mnéﬁéﬁpe panb slatip AB4. THEC gppér Hpads @ﬁ@whanonnml@ mnuﬁ tgpe reel 181
SRR Sl 0RE B 4 eFAS 4o G081 1Rl bion drgae

conmm tbltEeSfr&@dnd dfGHe shpwnapdardd 1cadsIhér ape <'mtther 1€l cassette 183.
configuration. [0068] Wi le the present invention has
[0085kben deskiei BaYPM rreaneloP cinamprises el gantnyrunit 161 and a second

ganﬁjﬁgﬁ’hg' 1820 boherd tth Ht Pagp YRHef %&Fﬁ c{ﬂﬂ@ PN unit 140 _are operably

ment s are ustrative an he i nven
dlsp@s@b@no shanfitst gantfy mit @61 aAd seondigamey enibdd2 m%pt:cs.n@fy The two

t 1] b ent to tho
sanigs 1Rl B2 PYTBRFY 11 Pl GodRE: WobHhP R ¥ Tpetihgen move
inddpBNRRHL Ot BEY (@l Nthe tWIPNPRLRE Ba fhc?éﬁ?@ﬂ{e”@tﬁfni i t‘?xe processing

consi dered to be enconpassed within the spir
appyaiupe Toé cotfegupatoment operating bbihe gAmchmleﬂjl lmothua thc:mpe

t he sen nvention .S de cri be 1 he. a ended
00sf] i e DI Rl Pt o0 SrREBE g e dRicRRBECRSSRY such as
PC, héfdbeal P‘D)LPMr @eﬁik@s T%@bntkcﬁhﬁé e AR 90 ecciveAThARBREAIMS from a
for obggct processing, conprising: an input unit

userf gpd | BEENAGOR fmf@rthﬁlmype@flo@kﬂyet@ms angheandi msapctiomgsto relevant
comggf‘?e {in,}hgr@%aétgs of objects is positioned in a first

ernrn ocCati on; afirst Pick & Pl ace

[006¢PNP)  UNdw @éférralgste(m@dléf’l thére &s Ptatded(PNmLtioH biddkr view of the
pi ¢cki ng the positioned gbject fromthe first
prO%F%%ﬁ@?WHw Peserlaneh vathdons eleberimenfeotpihe wsescabjnwention. The

app#}?{rugtsﬁgﬁ\igcﬂn fipredat ﬁfemz%ﬁ gﬁl e 38 05}10“\/}{“ il ?{IG ) ? %xcea)t for the

unit and secon P un are so confi
coniﬁglﬁatldlheﬁltEEaWOFgankleB Hé1pded.t Thaeso bpteies 361, @ sﬁlbem in FIG 13
first determ ned | ocati on sequentially and in turn
aS?P‘aH%&”tlgP’f?éw& cked objects to the second

[ooeBy edet erghieghe! P&RhI AVention has been described with reference to particular
embodiments, it will be understood that the embodiments are illustrative and that the
invention scope is not so limited. Alternative embodiments of the present invention will
become apparent to those having ordinary skill in the art to which the present invention
pertains. Such alternate embodiments are considered to be encompassed within the spirit
and scope of the present invention. Accordingly, the scope of the present invention is

described by the appended claims and is supported by the foregoing description.



a transporting systemfor transporting the first PNP PCT/SG2008/000166
unit and second PNP unit fromthe first predeterm radeived 9 March 2009
| ocation to the second predeterni ned | ocati on and back

forth; wherein the transporting system conprises a

first gantry being disposed ywth the firs PNP uni le%nd

a second gantry being di sposed with the second P fi copy

unit, wherein the first gamt yr%gand second gantry are

di sposed on separat e bases to orma mrror

configuration so that the first PNP unit and second

PhMRatuo s timks avel along the first gantry and second

gantry independently, and stop at the first

predeterm ned | ocati on and second predet er m ned

liocat mqp@@gysqg; g,bz%( %ﬁvce%ﬁ%ggﬁpr Ng. plurality of

obj ects_can | rs " predeterm ned
| ocat hipwxmtrf@t fpding a PINRIityniftobaetel \aeehnst |RMPoHef plurality of

to'bﬁ%Woﬁlﬁgne@'u?ﬂﬁzsfﬁgdeﬁéd&& % anptry and second gantry,

and pl aced secon 18" ned 1 ocati on by the
first apig Pigki & P&Q@l(@‘ﬁﬁ@m@bﬂ%wmd@ﬂe&%& I(MHJ)&thkamg

&R OB d fb'c{ frbth Q%J i‘f]r'sﬂg'ﬁ&e %gcg g 9p %w@aﬁq B cmg the pqcked object

| ocati on so’ t hat
SHYGSRTE megletmrra@c@dm@mm “dihemdbﬁ it PN aﬁM@&foﬂ&)PNp hugit are

M ooy kR dyaU ect

oOMgulaR! M0 0 plok Tn R G e 1y e ppmined
Qr%w@éﬁq%tﬁé!u@% in ginelswsphrtsheigickeBlbptis kPRALAGhd JB@i@Rihed
oeibn; 3. The apparatus of claim2, wherein the
seni conduct or di es | oaded by the |nput unit and
unl oddegsnestingtagstern fqyanpniting dhe dfirst PNR Lmntragdukeabmmaﬁrﬁf from

tﬁ@rﬂﬁt%ie(ﬁte%fnbcp 1&39{1(%1 & V\h%lg S%%‘Z %Eteg?m%%g)c?t‘op@s{ﬁ@( forth;

I?ﬂaratus of claim erein
iparein fiedragwersing sptgm mnnsmﬁmu OBy amﬁ@\msm@aws&mme firs PNP
Wit BYecok ci n of t r

flt obj gaccf sc{&g}ﬁrg%]h euver@L esec P’wa erle@rtgf’tfa‘étrﬁﬂmy
386 aw%g%y pigalispessgen sepaeteg:am :cyfom a HEEadn Rchtion wih@ahe

fr& Ptbl@ R we e first end
second UEM anB %%gmrng% %gﬁ)?i%ﬁ% ua\?/0 %F efI gr BAPIY a8 Sroen e%a“’-"ly
“éﬂ?&%ﬂd@ilﬂdg atub sigp Lt dhe §rst mgﬂctamtmadnbcauoﬁ and h;@coﬂ@ Rﬁéc@{eb}ﬁmed

16thaticd %édgbnﬁnallyh%fh@w@y QRE t;‘.'ylu?glat}y t}’? obje A caI:r;nge plcked et the first

second
predetermined location by the first PNP unit and second PNP unit, transported along the

first ganiry and second gantry, and placed at the second predetermined location by the first
PNP unit and second PNP unit sequentially; and

an output unit providing the second predetermined location so that the picked
objects can be sequentially placed onto the output unit;

whereby the output unit unloads the placed objects.

2. The apparatus of claim 1, wherein the plurality of objects are semiconductor dies.
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further conprises a linear notor for driving the PCT/SG2008/000166
extension or retraction of the maneuverable arm (i{ecelved9March 2009
The apparatus of claim1l, wherein each of the first

gantry and second gantry conprises a rail on which the

PNP units are operably di spos@d and a driving rmgrl e

for rmV| ng the operably disposed F' NP along the r&i%8.%oPY

arat us f rocessi nprising: . )
an i np SRR %Imégd%"ﬁéelg Isﬁli“%floﬁ’cp‘gtobgw%lﬁf‘%’étbﬁghe tnput unit
wirelr eilordedt bj/ e]%butmnamﬁfar@lnuﬁ&dmgﬁ:b&teﬂfwﬁ&ﬂ BES Br laSstrip form or a
p:ﬂﬁéa {ngpoed in a first predeterm ned | ocation; a
t & Place (PNP) unit and a second Pick &
Place (PNP) unit for picking the positioned object

fromthe first ern1ned tion ing the

p‘f cke ‘1%6?*’&??“ ﬁf“eé SR e%kté}@@i@émf’ dmrlée‘i@ch PNP unit

vdompesaa atPINg Hehd & pENF?g,ufahipcﬁﬁlg aﬁ@@l@&!ﬁlg, JEHEJ%}” Hﬁ'plugﬁﬁﬁoﬁ%gects
posi ti oned objects

f ur ed i C
P I PE R reblE s it £ FrsCevoled el B et e pygesardiend
icouplert © the BNB hedd, atde b@dyC%aﬂleeﬁ k@ﬂn&ﬁx&ﬁexﬂ‘hn& BRoSE&RANAherein the
angeJeeq'i?]}] nedS I omgl transporting syst em
TrERS S0P £ 95 ﬁéccf} ‘@t“’ﬁNﬁ‘" FHSfUEREs second” PNP
unit fromthe first predeterm ned |ocation to the
%econﬁl eﬁr edet er !ned | gcat i on a&(g1 gack forth; wherein
The t I XhEBEREF RS STRCEBREFR gbibe Brf PNE pnig a3t segongdiNpgunit
dmtﬁmoamdarmﬂahmbzhencﬁmrf& PN IR dxtenkish & r§t€dé@6]ﬁof%‘ér}ﬁ&1}éuveaable
?‘%ng di sposed with the second PNP unit, wherein the
|

I'st gantry and second gantry are di sposed on the
same base vvith one gantry is above another one to

n dShee Fif/ Cl.ean copy forma tier
?gﬁfi ur%lpf‘% Mt tﬁ@“’f‘? e b it B 2k esspRy gantry
BddRbrised a raﬂircm\/\ﬁhc,}ﬁﬂhe l?ngtd'ﬂ&s ﬁb@&za&?ﬂisﬁd’se&@ﬂd 8 QBAAE module for
%@mr dentcmf r\é\n t ¢oll1sion, and stop at
£ fperﬁ Ié’i"’é? N 6‘01‘ ‘éf‘?l&n and second
pr edet erm ned | ocation sequentially; whereby the
9I ur /% p}L/haof gbj cht s can, be picked at the first
pr edetEIRITAYY Y SRATY p&?esﬁﬂ?gt"r‘?glpf‘ﬁ%t PNP unit and
secorud iNPuninfck ioaﬁﬁlgla&‘[jilﬁﬁllt? df abjeung whbiinf dt letdt oB@BE Si¥rality of
d second %gn %/% g pl. acad at the second
St BPHoRatn o SR pregreRinsdlecaivh st PNP unit and
Seconﬂﬁﬁt\ﬂckj&l R!ac&QﬂNBﬁﬁﬂ:ﬁiﬂH)& se@Rd Pick & Plad (PRI BME fobl Bicking
tB%ogstclio n(g }t)hcg Sec ng'lglﬁﬁ eterm ed Jocation so that
8UBIERE o, Bt e“%"é‘a FaAPT gnchplaciugthe mcked: efieot
o pscondprdetermined location; wherein the first PNP unit and second PNP unit are
so configured thai they can pick the positioned objects from the first predetermined
location sequentially and in turn transport the picked objects to the second predetermined
location;

a transporting system for transporting the first PNP unit and second PNP unit from
the first predetermined location to the second predetermined location and back forth;
wherein the transporting system comprises a first gantry being disposed with the firs PNP
unit and a second gantry being disposed with the second PNP unit, wherein the first gantry

and second gantry are disposed on the same base with one gantry is above another one o
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wher eby the output unit .unloads the placed objects. pcr/5G2008/000166
8. The apparatus of claim 7, wherein each of the fi cabived 9 March 2009
PNP unit and second PNP unit conprises a PNP head for

pi cking, transporting placing one of the plurality of

obj ects, and a maneuverabl e 'ﬁm having a first eng op

coupled to the respective gantry, a second end co fﬂa&f ¥

t - F -hea ang bad tween the first end and
B A R R DB AR ] DU e e
alesio gditiygandoseceonds gty indepbiidandy SiBout &gﬁfgh,eaz@pﬁtaﬁ 3& Uke first
' awherein each of the first, uni.t and
S B BE rdli! AT oRER ebripbTened opiohosmintitiby Wisreby th
drimelitn @f bhiecteodndrgiicad airthé Gist peddi@mnined %dcﬁtlﬁ)n by tl%e first PNP unit
I e arm 10, The apparatus of claim?7,
R RE8FE B inr oo S RN Aahiend cetnd st e placed
cbnprorsigsedatermaintd utloh be thetfhe PRINFINUBLY SecaldePNIPDRiBRYMntially;
i gposed, and a driving nodul e for noving the operably

I'Sposed PNP along the rails. |I.The apparatus of
cl ai men Bpipwhetie providaghthefsedoh@® phddesimiffdPlobitioh BNEat the picked

n nit further c rises a Z-axis |inear notor
PO FlR o iRe TR B Safamil ong 7 axis. |12, The
appar ehersbyahe @ltgit imil unlbads tH@lac&DiFkisSi Ng a Vi sion
i nspection system for capturing and/ or processing the

i mge of the object during object processing, and a
~8ont r Ote apyatiesrof duiny & odierein@el 6f & TR PRP uhi 980 dB&d PNP unit

i si i i in nded Sheet
%rﬁﬁr?s@s 4 PRP Egatdl f81npig1¥1?é, 3«5?15%5' mg giggrlxg gnemhe p?urality of objects, and

2 mancuverable arm having a first end coupled to the respective gantry, a second end

coupled to the PNP head, and a body between the first end and second cnd, wherein the

maneuverable arm is operable according to a user’s instructions.

9. The apparatus of claim 8, wherein each of the first PNP unit-and second PNP unit
further comprises a linear motor for driving the extension or retraction of the maneuverable

arm,

10.  The apparatus of claim 7, wherein each of the first gantry and second gantry
comprises a rail on which the PNP units are operably disposed, and a driving module for

moving the operably disposed PNP along the rails.

H.  The apparatus of claims 7, wherein each of the first PNP unit and second unit

further comprises a Z-axis linear motor for driving the PNP unit to move along Z-axis.

2. The apparatus of claim 1, further comprising a vision inspection system for
capturing and/or processing the image of the object during object processing, and a control

system for receiving information from the vision inspection system and sending
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| PEAJ AU 17 instructions to other conponents of the
apparatus for precise picking and placing the object.
13. The apparatus of claim 12, wherein the vision
i nspection system conpri ses: an i nput inspection
canera for capturing the i mage of the object on the
input unit in the first predeterm ned | ocation and
offstrusherisl tly qircocempimgtstdiehe agpranadfol PBGRE picking an@lplacing the
I { one bottominspection canera for capturing the
i mage of the object picked by each of the first PNP
unit and second PNP unit, wherein the at |east one

i.s..di sposed between the first

bot t om,i [ canera i ,

prrédet by HFRRS PHO4T on "Rl S BIRE Ippeciep &rfeagprises

| ocat rompulangieaiot icanad foy c?x@img s iiin_ggd mhm}&&gnaﬁ% input unit in

i coand. . n _ou nspection canera, for

B8t BSegined ool B4 Bnel) B PIEEeSE dsarinye o

Iuni t saldgmst m4txoump lisispettio cétrx&rd e c@?emgdtiginﬁgﬁ&ﬁﬁ%m&dpgﬁked
C . e_apparatu cl ai : erei n eac

95 b pIRSaPBLANE ABh FChts Sour ot

dewrpstios esman s ndigiesedn bétwéar the afdsu biedGehnRACRcHon tHE second
' o n I onal. vi si on m croprqocessor for

3’?‘%@5‘@%‘?@3&? e g"g‘}p‘%pg‘P‘éa&‘Y PIRgEne %gamwrﬂ RIS OR

OBJEGR RBOCHBBING) ABEIRAC apturing the image of the object placed by the

PNP units on the output unit in the second predetermined location.

14. The apparatus of claim 13, wherein each inspection camera of the vision inspection
system compwises an image unit for capturing images of the object, and an optional vision

microprocessor for processing the captured image.



The present invention provides apparatuses for
processi ng an object such as sem conductor chips and
di es, where the processing includes flipping, picking
and placing. FIG1
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APPARATUS FOR OBJECT PROCESSING
ABSTRACT

The present invention provides apparatuses for processing an object such as

semiconductor chips and dies, where the processing includes flipping, picking and placing.

FIG ]



