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SI NGULATI NG AND DE- TAPI NG ARRAYS OF SEM CONDUCTOR

PACKACES Field of Invention The invention rel ates
w@eomenaidbly t o sem conduct or package singul ati oPCT/SG2004/000346

systens. In particular, the invention relates to

systenms for singulating and de-tapping arrays of

ﬁﬁ@ﬁ&%&éﬁ@fbﬁﬁé%@% B SEMmic¥upucTor

fabricated from sen coftA@ BE&fers are conmonly

packaged by a packagi ng process so that the ICs can be

easily handl ed and are electrically connectable wth

an external circuitry, such as a printed circuit board

(PCB). An exanple of a packaging process is substrate

based packagi ng, wherein an array of individual I1Cs is
Field/pf beventiomr r anged and encapsul ated in nultiple rows

and colums on a supporting substrate or ‘| eadfrane.
Thevrintenéion esctatgs| genskal (f}acslemgqomgugmocpe@@gﬁ ssigdilgicsc aysems.  In

SR Ih R s LI O o A P8 B s of
senﬁU&ﬁﬁG%@Phdk)égé@ﬂohﬁwﬁn B¥u Jﬂ)oﬁm@wbg&at@n or cutting

process for obtaining individual sem conductor
packages such as ball grid array (BGA) packages and

Ba at no-lead (QFN) packages. A cutting blade is
@%I cally used for singulating or cutting the

Inte'}g {1: 1§ RRENRL @Cse)gﬁﬁﬁéﬂ&? frofd"SenSi6 &Hﬁgﬁg %tfé}g agﬁg&%ﬂﬁﬁlﬁa%kaged

l'y sec to a cutting ta
by di péckaging pvaysssfsor thst ahé IICzlcrag bm&asﬂyrrhemﬂeﬂmhdrare electrically

es. and a hi evin accur te cuts thereqn durin
corfTP 51 48 SHOBRoBRLY CHED By RPN obnBd GICE).  An
exa%ffﬁé* I0f NG phék PRSP f)l‘o%‘sst ResBRAhE %Hgé@tp%ka% 6\91?%1‘110&{@%@ of
supportlng substrate is to use'a [ aving a
mdmrbbb Icwadmp}nalbammgedvlan@ lentapeulstad pro nuiltipde smmmtchd:(ﬂumﬁs on a
suppox%ng substr. %Cé'lr ggldﬁsan?eo pzkngtger example of a packaging process is chip scale

packaging (CSP), wherein the packaging process is performed at wafer level.

The packaging process is subsequently followed by a singulation or cutting process for
obtaining individual semiconductor packages, such as ball grid array (BGA) packages
and quad flat no-lead (QFN) packages. A cutting blade is typically used for singulating

or cutting the semiconductor packages.

The semiconductor packages are usually secured to a cutting table by a number of
different ways for stabilizing the semiconductor packages and achieving accurate cuts
thereon during the singulation process. One conventional method of securing in position
the semiconductor packages formed on a supporting substrate is to use a saw jig having a
rubber vacuum pad on which the supporting substrate is mounted. Vacuum is applied

through vacuum holes of the rubber vacuum pad for holding the supporting substrate or



t hrough vacuum hol es of the rubber vacuumﬂ?ﬂlg@ 20047 0003 AB

hol di ng t h@supporting substrate orindi vi
wa@esmeoerduct or packages during and after the PCT/SG2004/000346
t singul ati on process, respectively. However, this
conventional nethod faces difficulties in securing
sem conduct or packages w th-m niaturised di nensions.
indipidusl issmisevdusser whekiages dwing apd sepdtdondiet ofingieliaage, process,

reséegﬁ,lveég.earﬁggre&eg‘;g isb%gﬁ\@e%ﬂoﬁﬁe dd rfgﬁgly ﬁﬁgrcgl@g% gfﬁc t%ecuring

nduct or age 1I's now sufficien

senfiédiRiactoh @adees ontuaindditupedkigessitus. bEhidiis pbames wathda smaller
shift out of position. This potenti al affects the

|
semyeraIduetpT apRgkgBce| theoFhearag s fareh BV & &wggng Thiede and each
5 sen‘ggozﬂluét%ﬁ gF&tangisy L6 SR AANEHEE B céﬁ%@ !ﬂ%ﬁlié&ﬁﬁbﬂoﬁ?ackages to

uum esnmay even develop a leak 1n the vacuu
be dinglhcedrat] shifeowd pbsitiornn Thisgposentialp affects te quabityegpdsiéld of the

. consi der abl d d. Thi th ti
singli KPS < (SR TRl e SHP ORISR RS difsh dhe vacuum
holé@fﬁﬁﬂ @b&?@eveld}‘)edf RAY i 83 Wabh 39 sidh ﬂlQﬁ%ﬁ: ghdtidheorothe &8iconductor

singul'ation process. Therefore, the forgoing
packages én tomwsiderabie réthided. orTies mguicauderthe sefiiccupplrting substrate to be

10 disﬁ%%élg%grg t%a?q,plb h{mﬁ:%ciinbﬁ?n o 2 b&gﬁéﬁhﬁi@@ﬁfﬁ&g? ﬁg%h%r singulation
pro8és8 g UTRdrbRFe, he GBEDing \BetvRefior® WaRdd Faating®hhes séficonductor
securing sem conductor packages fornmed on a supporting

packagest has dimitatipmswifre sedquaing| semicpndistoranackagesaWigh eminiaturised

. ) adhesiyve tape.that adheres to the packages prior
dm’t(egg%{lsngﬂf%%%{ngﬁﬁ Y RI°YPame or wafer ri ng then

engages the WV adhesive tape for nmounting the
supporting substrate or wafer during the singulation

15  AnbtheC %F)ﬁvérﬂ?ioh&‘le nehdd 6r (38l Egﬁﬁkﬂﬁﬂuct&? ﬁSQMﬁltges?ffoﬁH@d on a

si ngul at ed sem conduct or packages is difficu because
suppbeingastibsinas ar& wofel [leved|utilibgs ahelttavicldhESVy edhespes tape that

even after the tape has en gure exposure .to UV
adifeg T iR o ARG OB o BEh GPEGToF FHfgt ring heh engages
theSEV GARGKHR! @lpePBFKABARLR ehe WaHRREMD | AbitAudlre@er during the

~during the renoval process as Ce)hsct lon pins are used
singuatiadi giroetss ny tthe édieadgelles r olpwenerUvermdids iof etheagimgulated
20 senﬁpérﬁiggté% epgt%if%!?laé/if Iccgﬁ‘f’c%ﬁ gleclagél\e/e {ﬂengac?(ggé%r grdeugtgll )ﬁleFd %y the UV
adhesive tape even after the tape has been cured by exposure to UV light to reduce the
adhesiveness thereof. The semiconductor packages are susceptible to damages during the
removal process as ejection pins are used for dislodging the packages from the UV
adhesive tape. This potentially causes a lowering of product yield, although a reduction
25 in the speed of ejecting the packages from the tape may alleviate the damages to the
package. Additionally, although the UV adhesive tape is conventionally adhered
automatically to the metal frame or wafer ring, the tape is removed from the metal frame

or wafer ring manually after the semiconductor packages have been singulated.

However, all this is done at the expense of production throughput.
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in the speed of ejecting the packages froqaiﬁ
may al |l evi ‘ the damages to the package. de ?0604 /0003 A6

w@daeoinnl |y, al t hough the UV adhesi ve tape iBCT/SG2004/000346
conventional |y adhered automatically to the netal
frame or wafer ring, the tape is renoved fromthe
metal frame or wafer ring manual ly after the

Thersrip dberaivse arnesd dion gesingviapion yparagysn gl Rreegss Hervechieying high
pribid ol pRER B8 beld S BIRE O nBlIa Bl LB U BBping semiconductor

padiapes Wit sminiathriged d@sshsions. achi evi ng hi gh producti on

t hroughput whil e bei ng capabl e of singul ating and
de-t appi ng sem conductor packages with mniaturised

‘Su&}xﬂ@x’}s' ons. Sunmmary Enbodi nents of the invention

scl’osed herein provide inproved perfornmance rel ating
Enthodhmegits off the uctenton tiisclosghiputin pAdddd mymavddyperfommance relating to

. enbodi nents are sui l.e for_ singulating and, : :
higoprp Ao LSBT LB kB B UL Sl ingulating
and H&Pa%ﬁh@b%miéﬂﬁ%@c@%&kag& VARCRNARANS & dMiBnghss. aspect

of the invention, an apparatus for singulating a

sem conduct or package formed on a substrate and

separati.ng the sa and. a tape renpovably adhered to

t he LS e ERORa R R are: D ol AGgY g sPparatus for
sinkhidfigg 8kérhitBnditidr fa0kageabiidd¢h A8iths#hts RhaséiBatindahe same and a

sem conduct or cgackage, and a station, whereon the

tapsapmebdiadhsrediactke gamairdlistesed a ghe apparrtemoombtises a transferring
um? Iﬁtéxf %Eﬁl@%g té:rrlég é{spaagfng 1189 fg:gélﬂg%%ug:?%t p?aﬁ:gaé)e; gaxcl'l %l stt]aqmn, whereon the

serfiRbhdRrdyatiodgepndkag pante tdhvhblpealisposanle by sedfies @k tape and
thereto, wherein the sem conductor package and the
prqvidiag femgohencygatiseste dor eaatieg teescruspndaeior pakage and the tape

i . . . covidi

ol AR R S Aok RS QORI il Povasy

adiviiet eleyetd haze tsagarabls byeimitvalyl the atdtiineskcticing hige tape and providing
senm conduct or package and subsequently the station

thegmgl ergy torae tt*’é’ﬁefjé%ﬁféu?lﬁé aah%}%lf%h«?r%th@ﬁme isdepyahdy adhered

to A HiSPUREIA D REeeS B ﬁlﬁfgg@gﬁ@{/ éﬂ@gﬁﬁgﬁ sE%ﬂﬁ%teﬁ% tape and the

tape. In accordance Wt cond aspect o
transfereing voit seaurmgtand dlisplacing the sdnaicomipcor package from the tape.

In accordance with a second aspect of the invention, a method for singulating a
semiconductor package formed on a substrate and separating the same and a tape
removably adhered to the same is disclosed. The method comprising the steps of
securing the semiconductor package; providing thermal energy for reducing adhesion
whereby the tape is removably adhered to the semiconductor package; securing the tape;
and engaging the semiconductor package for displacing the semiconductor package from
the tape, wherein the step of reducing adhesion whereby the tape is removably adhered to
the semiconductor package is prior to the step of engaging the semiconductor package for

displacing the semiconductor package from the tape.
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sem conductgr package fornmed on a substrat egsa¢
separati ng\@he sane and a tape renovably awgéqg()(M/ 0003 45
wo b@od#avel i s di scl osed. The nethod conpri si ng POESE200/800346
of securing the sem conductor package; providing
thermal energy for reducing Azdhesi on whereby the tape
enmpvably adhered to the Sem conduct or package;
Br?i&???rh@‘?méftrrd}ﬁé)raé‘ﬂﬂgsengag| ng the seni conduct or
En%ﬁﬁﬁ'&ﬁs b0 %V%Bh@ﬁ;h RYUelDed Qﬂeﬁ‘%ﬁgmﬂtﬂ rr%%laeﬁgg%ethg U Wings, in
t ape, erein the step o uci n
whwdher eby the tape is renovably adhered to the
sem conduct or package is prior to the step of engagi ng
t he sem conduct or package for displacing the
F1g5 Qms %QB WedvP lof RAGKREE sildb %@"aﬁ@f‘s 5%1&%&5’[0@?%&& B kffhed on a
awi ngs Enbodi nents of the inventio §
sumﬁmsyb@trmra nafter with reference to the draw ngs,
in which: Fig. 1 is a top view of a nol ded side of
arrays of sem conductor packages forned on a
FigS 2ppartbp Mikevs bPahradfies sifié 8f adaysSoffsehBEondubitr hcl@Bes formed on a
active side of arrays of seniconductor packages forned
SURPATtENSSUPPENEI ng substrate; Fig. 3 is a perspective
vi ew of the sem conductor packages and the supporting
substrate, a tape and a saw jig; Fig. 4 is a
Fige B gss pasgdction alewofthe sdmithirgius pecagdecArel the aside@ss @Bstrate, a
the supporting substrate of Fig. 1 prior to
tapg AP 118y t he semiconductor packages; Fig. 5 is a
cross-sectional view of the sem conductor packages and
the supporting substrate of Fig. 1 after singulating
Figt Melssamromshatlbml ‘pawk@fgﬁE sdmigonducto® @ackages and the supporting
0SS |onal Vi e Lhe sem conductor packages ang
Subtg{ﬁ'%teg tﬂnﬁ’ﬁ t%i}B%‘f ?tH%get g penpicgnducty peskagesr yi ng of
t he sem conduct or packages; Fig. 7 is a
cross-sectional view of the sem conductor packages and
Figt Beissappossdentional view of the semiconductor packages and the supporting

substrate of Fig. 1 after singulating the semiconductor packages;

Fig. 6 is a cross-sectional view of the semiconductor packages and the supporting

substrate of Fig.1 during drying of the semiconductor packages;

Fig. 7 is a cross-sectional view of the semiconductor packages and the supporting

substrate of Fig.1 during provision of thermal energy to the tape; and

Fig. 8 is a cross-sectional view of the semiconductor packages and the supporting

substrate after the semiconductor packages and tape are separated.
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substrate of Fig. 1 during provision of t r
to the tap‘and Fig. 8 is a cross- sectlomm(é‘?gf(%/ 0003 45

wo b@eseashronduct or packages and the supporti ngPCT/SG2004/000346
substrate after the sem conductor packages and tape
are separated. Detail ed Description Wth reference to
the draw ngs, an apparatus ahd a nethod accor di ng to
DCMdd?QSeﬁpgomf the invention for singulating

ref rgﬁ‘c%;istt@f dﬁﬁrp %ggf? g}gp%ﬁﬁéja&fqa ﬁleﬁiga {;&Idglgtatrgeembodlments of

ose ormance rela

thenﬁ@dwl@h|f@msmgm@m@mmmonﬂaétbpp@ck@m\feﬁhwmh sﬁ&h’@ﬂ%e disclosed
for inproving the %gductl on t hroughput of singulating

foramp@&Vﬂ%@Peéforg@mec@ gtoprogaeticadhroughRitdi scl osed
herei n. These conventional nethods have linmtations in
production quality and yield of singulating

Vagiend @oneuidinat mpaekda gesmprdvingriheipaddirciiss thrdughpns oHsisgulating an
O conventi onal methods have difficulties with

arrgy eyfg%fe%l?%ww Baﬁﬁgﬁﬁ arg disglosedsperainy Jhese ¢puvgntigsial methods have

LG A ﬁ%&ﬁﬁctﬁﬁ%&ﬂgﬂ% Held8f Eﬁgﬁ%ﬁ’g* Eélﬁigoﬁdd%%flp%k s with

are manual l'y renbved froma netal frame or wafer rin
miHeturised gioswsions. Eikari dopventional methogs havwedlﬂ'wdi[aspmﬂoproduction
of .the in ed her ei nafter

t. |
Gl RE 2t | SRS, OF SGUEE 15 Sbicnubielpppigeges during
sinS @Al 6P BednRR11 P ARS8 FrohDh FREh] $ANR SHHRITS Hind)d

substrate. This however does not preclude enbodi nents
of the invention from other applications, such as

ror@)Bisenat Bie R0 SR AR b BteebRELY b8 yutlp AT teimatcr

to dpplit&afims Rgateli@o siubslutint £nd Q-1APFing SoIONGiEIGackages formed on a
packages. The functional and operational principles on

suppRItEle substragbhodhisdiwmever deasengtiveeiide ﬁrr@pémm@eqf the invention

t \Y S
o L0 bl oA SN QLSRR R SR B pprating
perfieirahte herteé mppliettiohorfoasingplptngtand drdppiaghoad @Bgtrate formed

singul ating,an array qf sem conductor packages and
senglgpretIgtor nRACKARESs anklicaAcHoRA PR PRetef@nal eptiioiRles on which the

emggﬁﬁ?{é@t b AN dioH Sk b0 SreRfaQY e Latnd ﬂ&%ho&t 4R Sarious

embodiments.

Embodiments of the invention are described in greater detail hereinafter for an apparatus
and method for singulating an array of semiconductor packages and separating the same
and a tape. In the detailed description and illustrations provided in Figs. 1 to 8 of the

drawings, like elements are identified with like reference numerals.

With reference to Fig. 1, an exemplary type of a semiconductor packaging panel 100 is
shown. Arrays of semiconductor packages 102 are typically formed on a supporting
substrate 104, such as a metal leadframe or ceramic substrate. Each array of

semiconductor packages 102 comprises multiple rows and columns of individual ICs that
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draw ngs, like elenents are identified wt | ke
reference .merals. Wth reference to Fi g.&”&ﬁ?ﬂodr/ 0003 46

wex@aphary type of a sem conductor packagi hg pREEBGA0E000346
is shown. Arrays of sem conductor packages 102 are
typically formed on a supporting substrate 104, such
as a metal |eadframe or cerdhic substrate. Each array

are gficapeulitted g acuald 106 okageelddd Bidsohgsy iof dhe rgmidopkdectpopeckaging

a ol.umms of i ndi yi dual .fhatare enca ated in
vac] 7 LHBevaRe Rt e b St ApRetL BRRE Shi e fravs of
senRasHR8ioN PadkaB& 10200 The Rehes Widp OF tho@nficdisut Rt Badkdding panel 100

typically supports nore than three arrags of

is anenetive pida 203 rhapmeksstbs linepor strestsciMethatsdefmedhe ppendary of each

. .sem conduct or . packagi Ng P 00 1 n%giie'
ind (5(9:{3% S\ ﬁ&mguéﬁ)rt}’eac%%?eg)zo?yglilor‘%neﬁlsF%OZ't a pg%sf (?fntglgtl%demwal
pack@sHRAY YalDfri®aehy (BGAY patkagessitre tsad faine paplapka 0 LLPnd quad
as shown in Fig. 2. Exanples of the individual
flatgwclRadydd M) Rackagas. grid array (BGA) packages, micro
| eadf rane packages (M.P) and quad flat no-lead (QFN)
packages. Fig. 3 shows a perspective view of the
Figs 8rsho@sdugdrspechioc kg 0f tipaselicdddcloapaciggary parehy 00thaving an
sem conduct or packages 102 fornmed on the s ortjng
aray Hsepitandyear 5%0?%%1 TR0, geawmran&éﬂ@ pisel Wagytape 302

and.f %1 g%\g 91%0§(91r.rp*ﬂl§ Saw &}g f#gf E(g?ﬁljis% laYsub &Gk cBlanfRkPnetal frame

6 having a vacuum pads 308 centrally
304 bavanged parel o eacreina pads Hecedally kreted wvadhe meated dra@@83G46s Each

vacti et e ey SR B el ¥ Eor B et are
clos@PsPked MLf erpluiBdadoioy #@?%feraﬂi@@né@ﬂﬂ’ b,

prefierably a thermal adhesive tape of the |ike thernal
de-activatable tape, is adhered to the nol ded side 108

T lapt PORSPIERLY b S S siohsh BB 4L W activatable tape,
is Adheiedi Uk rhélded BhiR 1G®06f 3¥2sdnsicidubet WadkdoindTpaies] dD0 and in

t her no- expandabl e m crocapsul es that all ow the tape

parsiogian e bl Fif frabeivepadate heringividsRbE s GBhedaps A 1s structurally

I ngul ation of, .t.he.arr ' 0 o
e SN B PGPSR s o
thetnidd¢grpdcd@ding sigulBnalf thd@raywigemidondudotisickadeg 102.  The level
of adhesion between the tape 302 and the molded side 108 of the supporting substrate

104 is reducible by applying a predetermined amount of thermal energy to the tape 302.

The application of the predetermined amount of thermal energy increases the temperature
of the tape 302 and causes the thermo-expandable microcapsules to foam, resulting in the
formation of minute undulations on the surface of the tape 302. This drastically reduces
the area of contact between the tape 302 and the molds 106. Consequently, the adhesion
between the tape 302 and the molded side 108 of the supporting substrate 104 is
effectively removed when the temperature of the tape 302 reaches a desired level, for

example between 90°C and 170°C.
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104 is reduci ble by applying a predetermn u f
t her nal en‘gy to the tape 302. The appli E;rggeomﬁé/ 0003 46

w@e@detdoti ned amount of thermal energy i ncr eaBEFSGH®4/000346
tenperature of the tape 302 and causes the
t her no- expandabl e m crocapsules to foam resulting in
the formation of mnute unddl atjons on the surface of

Thet apet 302 @o2ntagrouslydrenidy dbg pyed derugry temdoning dusing adhesion

co t _between th e . 6
tneigBplef ety kR AL FOE o HF e Essmg 292 does not
exphik® iRl R sHigdRitibABf te drhey FupRiUohiigoSpHekbgeaat 2] s ieSsuring
effectively renoved when the tenperature of the tape
thatzbe seraigendistos paekagee H03 &g apt displaced e shadngiatipmprocess.
and 1700C. The tape 302 advant ageously avoi ds the need
for any tensioning during adhesion thereof to the
FigS & kh6wH d uedsersefiotiahgiengopieademiddnducktu padkaging pauslel Ghgrior to
~tape 302 does not expand durjng the sjngulation of the
singilatipp off the SATECORANIPIOPAKALR A Pesom B SUtting MatioRs il nghe tape 302
and {18 Lerh B6n &R - SABAE larBREFHPLE Aish B AnP Shw HeRUAGEK hat the
uring e singulati process. Fig. 4 shows
tap€ 803 $s fecdritan avitly ttevpakl dbheamem patsdiist oThpaekmg pgds 308 are

o SoR 0B S 182 S A0 S RS SHUEE OFne o i

P iBfThE LiRfiesPArkREAED a Attt toLBR FPeRingd 2099€8ach of
30 on t%@ﬁrsazlmi g 304 su%h t hat thgdgt ape 302@& in% aene

the vaatuac padib AShfor keeating e passhgareay Ald Pahgpaggewahé06 cgungcted to
ads 308 e di sposed, on.an upper..si 2 of .t .
o L DRI E o0 N1 s A0S S 106 ily Fs mounted
on Rasacaull parl 41y h@¥ing N Qatenh plags 48 4 DL Mepebratiatc@iithes and
to the openings 405 of each of the vacuum pad 308 for

recipresates ie savpiigTeepsnd(s aoahe ipmer silsdd§eldle 806 jigs304 such that a
nnect tQ. a jo i g I i de 410
s VIRES S0 ol SRR R0 SR O

vacuum pl ate 412 having a vacuum pl ate recess 414

t hereon that matches and reciprocates the saw jig
Anjigleerostionndl Hof the¥aquseplateirgeess 4 b srconpreteddR 3 yaguap system (not

seal: i LS f e ‘o .

shobf ot S g TPABL K ™40 SRS, e Sty i i
cordih@niefitidnheith abel pmespeatay 408C 8hs sddtdon provnieddnt thd vtaouan system

vacuum syst em ( not i . ,
secures the tape 302 and the supporting substrate 104 to the saw jig 304 during the

singulation of the array of semiconductor packages 102.

With reference to Fig. 5, a cross-sectional view of the semiconductor packaging panel
100 after a process singulating the array of semiconductor packages 102 is shown. The
vacuum system provides the necessary suction on the tape 302 for preventing
unnecessary movements of the array of semiconductor packages 102 during the
singulation thereof. A blade 502 is used for cutting the array of semiconductor packages
102 along the streets 204 on the active side 202 of the semiconductor packaging panel
100. The cutting is repeated on all the streets 204 on the active side 202 of the supporting
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shown) for applying suction on the tape 3(‘}!@[}5}5@ 04/ 0003 45

t he vacuun.ystemisinfluid comruni cat | W th the
wpawsageony 406. The suction provided by the vBCIISG2004/000346
system secures the tape 302 and the supporting
substrate 104 to the sam1ji%%304 during the
singul ation of the array of ®sem conduct or_ packages
subgioe W4 ruetibr ehee ayFi gof semigopdussyy- E?élé‘%geérlQ apg sipgulated

into 1nd§‘;1c?ua$f glnlhbc% cgl%c%r{ gp atc l§ %@4 g eém%ug 1'ﬂ?er adhesion between

process array O tOf

the nwagpsma,aae insoladtDwide [DIeol theusemisymsiieior Fl’bla(ikagd%spﬁﬂ& 100 in
necessaré suction on the tape 302 for preventing
¥

conjigieR Sy {henpvlinp pravidgd by, éheawa%wnbﬁy%% QFaEE dhe shearing
for%gzgh@g%ﬁslég&fe%mr{%g?g@g R0 @ BhicRRgI ARG BRLaech 1803 Mhe blade

array o
50packages 102 al ong the streets 204 on the active side
202 of the sem conductor packagi ng panel 100. The
cutting is repeated on all the streets 204 on the

Afttéxﬁ theY §in ﬁﬁo% O Be Euji]%yu g HPRehidAGFHAS &%@Jagesl 962, unld kingulated

e arr sem conduct or packages 102 are
senﬁémglubtar @dckagbsoSOAh and ilgutabe $6%riaco diSplac@ir by adkeangfesrig4nit (not

[ | ati t he. adhesi o nt t ape 302.
shogiy =B SRBIH ot S Tamer iR otPnes Smtiddac ool ibagrign 600
haspﬁﬂfduuﬁpgla’ce%(%) Bl 05U BN s Ykl SEMHH§ 'sﬁﬂllaqrt@ \thél@@tiAY station
t he vacuum system overcones the shearing force

400afor rsp@m%dthbyandwé()?c and th@gsn@gulatnb S@mmalyduﬁor packages 504 thereon.

cond ckages, 102 b e, bl ade After th
ongf 5Bt P55 2o B s PeR P Learladifiol wiiest Spa il Shaut o e
vachid, plate&s 0] dTaHE Ak Al SRFbE G0JUE UBfind aak @Qﬁfhafbih@ aaplﬂlrzﬂi’d? of air
tape 302 are dlggl aced by a transferring unit, (not
nozgleswpo amdhen gises dear drovidiney Hiyipss it PB%h feooirmg theowgulated

se dlugt§ a(-:ligl esdg(yéi NGy Sy h rehr%% %?ov@n 8 h@l fozzles 606
Byl 4 i R 4B

acutim system's SRt alt

dlr&tﬁdtat Bgcséfahe angnﬂl@@dfsamcsﬁ@uummckerge 50ape 302 and the
si ngul at ed sem conductor packages 504 thereon. Once
the tape 302 and the singul ated sem conductor packages

OnSP A AEEHSEHS DR EEHUTSOL A2 bl 07
shoainr in Fig. 7 engages the singulated semiconductor packages 504 and transfers the
packages 504 and the tape 302 onto a de-taping station 700 for de-tapping the packages
504. The transferring unit 702 has a vacuum head 704 that preferably uses vacuum for
engaging the singulated semiconductor packages 504. The de-taping station 700 has a
vacuum plate 706 and vacuum system substantially similar to the cutting and drying

stations 400 and 600 for securing the tape 302 thereon during the de-tapping of the

singulated semiconductor packages 504.

A heating plate 708 is disposed on the vacuum plate 706 of the de-taping station 700 and
is in fluid communication (not shown) with the vacuum system. The heating plate 708 is

also connected to a control unit 710 for providing thermal energy to the tape 302. The
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nozzles 606 is then used for providing dryj TﬁSGS%QSOA /70003 46

for dryi ng‘he si ngul at ed sem conductor p ages
wab@emu3ppng air 608 is bl own through the air nPEEE€H04/000346

606 directed at each of the singul ated sem conduct or

package 504. Once the singul ated sem conduct or

packages 504 are dried, thetransferring unit 702 as

transfroving i Bniti G027 themapjeesst Hee singylatesh sseicwdietondekeses 504 and
PSSP E SOE LR b, ATEUSGST YA provi

of thgndd andeag esthzQdpe Jefot sedushetheisiiguinidd sehloddastoapackages 504
vacuum head 704 that preferably uses vacuum for

as thp ippgidAg ckpndsi dgacatiee] WEMLE dhebseBieniy akigiad fgpproviding the
reqﬂﬂgd g)?écfe?e?fnﬂ%ds tt}geﬁ-r%qgln GK&%' t}?e%es%ajllﬁla?&ufﬂep E&h efD8er A0k of the

vacudm system substantiafiy simlar to the cutting and
adhdsiph betwekatheotape 2Wamintle 6ifGuihted ssmoondngort frekigrpp 60802

t hereon during the de-tapping of the singul ated

sem conduct or packages 504. A heating plate 708 is

Th@’.crér?s@érﬁﬁ% QRit 702 HaE HHEnft UIﬁﬁd@%J;Q& s&ﬁicbﬁ&c%'ﬂa@l@iﬁ% 504 from the

station 700 and Is In omruni cati on (‘not shown)

tapei 0B vk teeasfiorsntley padagesThed hwatlyi frgmplhet de-Ta@Bng stagibs 0700 for
connected to a control unit 710 for _.providi ther mal

SubgEIEy POGTG: 25 550 Hin: HRT R IFIGE B 007 0B e ves the

tapP1388 &orh NRe FeRGpthatsfion eM0C ONPheatR isPppkisdes RO thpd b2 by the
tape 302 onto the heating plate 708 and remains in

vacuhat systesi forosecuting dleghtape X0Retopthe liegling plate 0% pivar to lifting the

IR b AR LB LRSI e ok

504TAeaycREMITBE déttiping/stAlidns70pubsequent |y activated for
provi ding the required predeterm ned thermal energy
necessary for the conplete renoval of the adhesion

i BESEEoL 000 FRRI0 i B SR ARTLS IS et on
a substeit aindda siapt aemdustloradhaek age sheb Odmicondndidre phekage with an
302 and transters the packages 504 away. from

impreverBpit fgr Shraveknit Aad Waler siplietoRh e ﬂ&e@%d-tng’?lt@élgh only a
w0t o S QRGP 0 o g one e
in Macuwuin viswagpthisedistlosuréd ¢hat apmeBAR dhgngdseand/or modification can be
made without departing from the scope and spirit of the invention. For example,
although thermal adhesive tapes are used for mounting the semiconductor packages to the
various processing stations in the forgoing embodiments, the mounting may be efficiently

performed if the tapes are substituted by heat sensitive adhesion tapes or the like for

providing the mounting of semiconductor packages to the various processing stations.
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vacuum system for securing the tape 302 to.tH@T}‘&@tz 094/ 0003 46

pl ate 708 .i or to lifting the singul ated
W@ esmeoerduct or packages 504 fromthe tape 302 PETSG2004/000346
transferring the packages 504 away fromthe de-taping
station 700. In the foregoina manner, an apparatus for
separating a sem conduct or 6 ckage forned on a
Claimsstrate and a tape renovably adhered to the

sem,conduct or, k Wi L h. | amr
L § hr BOgRBH e P e MRl AR IR o Bl anya substrate and o
tap&kdrheably QMkiedahduish e pparenivooinprsing: of the invention

are disclosed, it becones dgﬁpar ent to one skilled in

t hea Hrpsterangiuaiy for seeniiag ddslainethesamicondugiopackage, and
cha . an L ficati kit h
. depgr ?lﬁlr?%’ %lge{rneﬁghgs & g%'ied.ogguq& %B P?‘l’ektag%?&l}d\rq%ﬂei g%btgnfl rleolrr]e.m.cwably
disp@ablexfonpeayring| the eapgantl pesviding didkres] eeergy fiesctarfer wepadting the
for nounting the ﬁgﬁlconducﬁgr @?Ck es to the various
serpiF RS OF RACKIEAENDHS TRRF RO VENY g% &di ment's, the

MOURL LRt ﬂﬁyseﬁﬁ%cﬁlfd?&tgﬁe ﬁﬁ‘éﬂaﬁe R&d B @B rddiovaBS) Eé’r[é?ideﬁi%leeto are

substituted by hea sitrve adhesion tapes or t
separakke o mipalyihei stgfidnhsecnmug thenigpo ind prrivedingl tlodroval energy to the

RSt e s RS SRS BBk Teficbnaucto
padkBEATRI SBs@uSHDy iAol ARe thRMMaRS YaRdBeednit securing

thereto, the apparatus conprising: a transferring unit
and displsaing thersgmagearductoppackhgryretnéhssiepé.conduct or  package,

and a station, whereon the sem conductor package and

the tape are renovably di sposable, for securing the

2. t apBh@nshapstay bitiRien | heherain B ahfkferting u@it@edi@és the semiconductor
separating the sem conduct or Eackage and the tape

pagkegovdisny thedpetier nraeides dherpak reapigyt fre the ifreodefu sersrating the

BB B PRSP P B0,

separa Yyt on securing the tape

and providing thermal energy to the tape for reducing

adhesi on whereby the tape is renpvably adhered to the
a

3. senfBorapEelys Haclkiyd, aMkerennibe glrtion sechrce the dppoRy means of

vacfguring the tape and the transferring unit securing

4. The apparatus of claim 1, wherein the tape is removably adhered to a molded side

of the semiconductor package.

5. The apparatus of claim 1, wherein the apparatus further comprising a cutting
station for singulating the semiconductor package prior to separating the semiconductor

package and the tape.

6. The apparatus of claim 5, wherein the apparatus further comprising a drying
station for drying the semiconductor package after the semiconductor package is

singulated by the cutting station.
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and di spl aci ng the sem conductor package f
tape. 2. T. apparatus of claim1l, wherei ,@??/%2004/ 0003 A6

WO e@asimori ng unit secures the sem conduct or pRCR&GE04/000346
when the station provides thernmal energy to the tape
for separating the sem conductor package and the tape
renovabl y adhered thereto.. 3l The apparatus of claim

7. 1, TWheeeppanatohef staami brwbwelnr elfiet h&ranypsingy rmmins ssfures  the

el  hiaeeipEiogy
s @iy iy P SoRRPRIT Y e LTty "of e | 7P

sem conduct or package. 5. The apparatus of claim1,

wherein the apgar atus further conprising a cutting
8. st at hoppramtus phejainatl; Hgerche henithcotiation Brovisigs Kaggaal energy for

LU B 0SSRl BASKSHRAAAcs
is dep@leblews thembeit of dipmbbimegzyeprdvidedby fteatdtion. f or

drying the sem conductor package after the
sem conduct or package is singulated by the cutting

9. St a’i“flf%)lprg.lrart%—snﬁn(%?ﬁ:% %&ﬁé?eiﬂfﬂhecdn%lﬂﬂt of th\éﬁﬁzﬂ%h@rgggi controllable by

trans cures the sem conduct or age
a cqrtef enibl y by neans of vacuum 8. The apparatus of

claim1, wherein when the station provides thernal

energy for reduci ng adhesi on whereby the tape is

0." empNARl N AGNSHT Ghind 0, WGeiRAM G880 WUGESIhcaRBR AARe nfinsferring unit
! dependg%%é on the anDunter thgrnallgﬁér y proSidéamg?gunl

fromithe statien after separating thp pemisoudictdr peticigenesd thetfepei n t he
anount of thermal energy is controllable by a control
unit. 10. The apparatus of claim1l, wherein the tape

11.1' s SheR e fld 1,Rehdréinfsd RitionTas dRubstddHRM, bar surface for
station after separating the sem conductor package and

interpedingapith the tapeThe apparatus of claim 1, wherein the
station has a substantially planar surface for

12. A method for separating a semiconductor package formed on a substrate and a
tape removably adhered to the semiconductor package, the method comprising the steps.

of:
securing the semiconductor package;

providing thermal energy for reducing adhesion whereby the tape is removably

adhered to the semiconductor package;

securing the tape; and

engaging the semiconductor package for displacing the semiconductor package
from the tape,

wherein the step of reducing adhesion whereby the tape is removably adhered to
the semiconductor package is prior to the step of engaging the semiconductor package for

displacing the semiconductor package from the tape.
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interacting with the tape. 12. A nethod f oRCFEpArfhi
a sem cond@@t or package forned on a subst%eﬁgﬁzg @g/ 0 003 46

wo age/osopvabl y adhered to the sem conduct or pRCR&GE04/000346
the nethod conprising the steps of: securing the
sem conduct or package; providing thermal energy for
reduci ng adhesi on whereby th® tape is removably

13. adhBreethetlmd: b€ chami Bhndereior theskeibed fwiheucomgrising the step of

. tape; and engagi.ng the sem conduct.or ckage. fo :
singytaien 16 sOPHETAUTC SAIEE oY Fachile RPATH (ST  Gpécouring the
serb¥id8btor pikkagd.ep of reduci ng adhesion whereby the tape

i's renovabl y adhered to the sem conductor package is

prior to the step of engagi ng the sem conduct or

package f.or. di.spl.acing_the. sem duct. e
14 PRCRORARG U RBAC! ROyHABE D RRISHCYALRAR B bR et
packBid o tHeUgrithed s@ASP firfich @otpesiap ehe ofop ifMigYingtthegethivenductor

sem conduct or package by a cutting station prior to
packegaUry hFVigestaE® conduct or package. 14. The nethod of

claim 13, wherein the step of singulating the

sem conduct or package by the cutting station further
15.conplié¢ gietigpd be chiirapl Df whkrginnthet lethsé mfutherdemtyaising the step of

packagg(gy a,dryhgq»st tion. 15. The nmethod of claim
secynng \iRe r HFRlaging the tiiRsd OF 13 (REFICEBIR FY | B T938S éﬁ efpcypm after
engég‘lﬁlgrt%@%rﬁiﬁgncﬂic l}%glk b @ishaBRe e &Iﬂiééﬁﬂ%&%? bhél&ge from the

y neans o uum after engagi ng t he
tapsem conduct or package for displacing the sem conduct or
package fromthe tape. 16. The nethod of claim 12,
wherein the step of securing the sem conductor package

16.  The method of claim 12, wherein the step of securing the semiconductor package
comprising the step of providing suction to the semiconductor package by a transferring

unit by means of vacuum.

17.  The method of claim 12, wherein the step of securing the tape comprising the step

of providing suction for securing the tape to a heating plate by means of vacuum.

18.  The method of claim 17, wherein the heating plate being in fluid communication

with a vacuum system.

19.  The method of claim 12, wherein the step of providing thermal energy for
reducing the adhesion whereby the tape is removably adhered to the semiconductor
package comprising the step of providing thermal energy to a heating plate having the

tape and the semiconductor package disposed thereon.
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conprising the step of providing suction t : A

sem conduc.r package by a transferring ur&éﬁ&(ﬁé‘aﬁgbr /7 00 03 45
wotosaeisom 17. The met hod of claim 12, wher ei PCT/B€2004/000346

step of securing the tape conprising the step of

provi di ng suction for securigg the tape to a heating

pl ate by neans of vacuum 1%. The net hod of claim 17,
20.nwheFlg meathed pé#laimgld| whackei thg $tep fafupeRagBigniha cemicopductor

ith M. SV St . . i .1

pacle 8 URFHUTE S P icchhueydt adlRld MpRis e UIE 3 of providing
suctied ttcihe gerhivenautiersp aokagatbyractbansfendng ayieby meary@fisailym.

adhered to the sem conductor package conprising the

step of providing thermal energy to a heating plate

havi dq4h sTolgl t@r ' :
21 P eF B i gfod SERIAN L IRLBE SRS o praARNa0 By 1GE Setucing
adhefior ngherely thdrdasend canoiwbtyo rdpaek dgethe orendeapluaior gckage is

th em gonduct or _package conpri.si the step of
dqﬁ?%ﬁiﬂ@h eéﬂ%??%ﬂf@ﬁ“¥ﬁgn§€ﬁggﬁﬁ e BBk kage by a
transferring unit by neans of vacuum 21. The net hod
of claim 12, wherein the step of providing energy for
22.r edlioé nytladhefsilam dhewkdgintthe amapet ¢fthemnal\eablgy provided to the
adher ed. .t he sem.conduct or package is dependabl e on
fapg 30 ﬁBEﬂﬁe%Yafﬂ%?ﬂﬁpﬁenergy provided to the tape. 22.
The nmet hod of claim 21, wherein the anmount of thernal

energy provided to the tape is controllable by a
control unit.



