METHODS AND SYSTEMS FOR PROCESSI NG SEM CONDUCTOR

WORKPI ECES TECHNI CAL FI ELD [ 00011 The present

di sclosure is related to nethods and systens for

processi ng sem conductor workpi eces; several exanples

of such nethods and systens are directed to at | east

partially detaching a mcroelectronic die froma

rel easable film BACKGROUND |[0002] Processors, menory

devi ces, imgers, and other types of mcroelectronic

devices are often manufactured on sem conduct or

wor kpi eces or other types of workpieces. In a typica

appl i cation, several individual dies (e.g., devices)

are fabricated on a single workpiece using
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I ndi vi dual di es generall i ntegrated

circuit and a pIuraIity\%?h%%#%E%ads coupled to the

integrated circuit. The bond-pads provide externa

el ectrical contacts on the die through which supply

- gnals, etc., are transmtted to and from

rﬂ#%ghﬁﬁiggig?ed circuit. The bond-pads are usually very

smal |, and they are arranged in an array having a
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that is easier to connect to a printed circuit board.
BAME:HEGKAJe can then be electrically connected to

ot her mcroel ectronic devices or circuits in many

types of consuner or industrial electronic products.
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proach to reduci ng the si aged
mt%%atffdeﬂ{ffé’é apthe plusplik ﬁéh@pdcn‘adst trapidil ecs theﬁoﬂegremmpmt, Tlhaebond-pads
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t hi ckness of i'es forned on
tralgfg%tke&rtq: Afd fﬁ@p therategrae@ pirqug. Thd bond-pads are usually very small, and they are

arranged in an array having a fine pitch between bond-pads. The dies can also be quite delicate. As

a result, after fabrication, the dies are packaged to protect the dies and to connect the bond-pads to
another array of larger terminals that is easier to connect to a printed circuit board. The package can
then be electrically connected to other microelectronic devices or circuits in many types of

consumer or industrial electronic products.

[0003] Electronic product manufacturers are under continuous pressure to reduce the size of
their products. Accordingly, microelectronic die manufacturers seek to reduce the size of the
packaged dies incorporated into the electronic products. One approach to reducing the size of the
packaged dies is to reduce the thickness of the dies. For example, the backside of a wafer is often

ground to reduce the thickness of the dies formed on the wafer. Afier backgrinding, the wafer is
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attached to a wafer nmounting tape and then cut to
singul ate the dies. A drawback with this approach is
that the thin dies are extrenely fragile and difficult
to handle. [0004] One conventional device for
detaching dies fromthe wafer nounting tape includes
an array of pins that are aligned with a particul ar
di e and press agai nst the backside of the tape to
detach the die fromthe tape. One problemwth this

vi.ce 1s.that .the pins can crack the thin die o
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for detaching dies fromthe wafer nounting tape
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m croel ectronic dies in accordance wt
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pr&eigpBti ¢ isonetric view of the contact assenbly of

Figure 1. [0007] Figures 3-5 illustrate stages in a

t ' a_die fromthe support structure
]ﬂﬂﬁﬁgﬁggéﬁéwggc&fﬁhyﬂﬁé“gwﬁ§dinent of the disclosure.
[0008] Figure 3 is a schematic side cross-sectiona
(0805w ofFiguire 1 siy st edhembticekidé @foas-sddgonbi @iewCONE aGdtem for processing a

ly froma,fi.rst posjtion to second position. _
seRSEIROL PGPS b s Bl Pomisurh- S S BEr sonee with one
emppdmegof hhdisdysitem aft er rotating the contact
assenbly fromthe second position to a detach
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cross-sectional view of the systemafter rotating the
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[0008] Figure 3 is a schematic side cross-sectional view of the system after rotating the

contact assembly from a first position to a second position.

{0009] Figure 4 is a schematic side cross-sectional view of the system after rotating the

contact assembly from the second position to a detach position.

[0010} Figure 5 is a schematic side cross-sectional view of the system afler rotating the

contact assembly from the detach position to a third position.

{0011} Figure 6 is a schematic isometric view of a contact assembly in accordance with

another embodiment of the disclosure.
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anot her enbodi ment of the disclosure. 2 [0012] Figure
7 is a schematic side view of a contact nenber in
accordance with another enbodi nent of the discl osure.
[0013] Figure 8 is a schematic side view of a contact
menber in accordance wth another enbodi nent of the
di scl osure. [0014] Figure 9 is a schematic side view
of a contact menber in accordance w th anot her

enmbodi nent of the disclosure. DETAI LED DESCRI PTI ON

15] eciLf.ic details of several enbodi nents of the
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dies. The mcroelectronic dies can include
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qg@@ i ﬁrocedures than those described in this

sec ion. on of ordinary skill in the art,
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[0016] Figure 1 is a schematlc side cross-sectional view of a system 100 for processing a
semiconductor workpiece 108 having a plurality of microelectronic dies 110 in accordance with one
embodiment of the disclosure. The illustrated workpiece 108 is a wafer that has been cut to
singulate the dies 110. The individual dies 110 include an active side 112, a backside 114 opposite
the active side 112, a plurality of terminals 116 (¢.g., bond-pads) arranged in an array on the active
side 112, and an integrated circuit 118 (shown schematically) operably coupled to the terminals 116.
Although the illustrated dies 110 have the same structure, in other embodiments the dies can have

different features to perform different functions.

[6017] The 1llustrated system 100 includes a support structure 130 for carrying the dies 110, a
detachment apparatus 140 for at least partially detaching the dies 110 from the support siructure



Al though the illustrated dies 110 have the sane
structure, in other enbodinents the dies can have
different features to performdifferent functions.
[0017] The illustrated system 100 includes a support
structure 130 for carrying the dies 110, a detachnent
apparatus 140 for at |least partially detaching the
dies 110 fromthe support structure -3 130, and a
pi ck- and place apparatus 190 for rﬁnnving t he dlestllo
ort structure 130, The support structure
LB A RERRE b i eagamvipeshifier {10t he FHpPe eiEucture 130.
Th]e&Bp}Ebttrstrm@ure NE) 9 oA tdHRERBIS ko 'EH%Q?&QHJ]&% IOEF%ng one or more
i]lustrated su&ﬁort Structure 13
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rel e sable film134 has a first surface
ﬁlg‘ g’é&ﬁﬁa &5 Pirice 13535 d gpsenadl sefach &350 appesits ke AsesutB&al3sa. The

il1Tdneted bigpbis binakes 1 SUARPH G K %&ﬁéﬁﬁe 1]3:50(% @‘LEIJ g t%e? first surface
dhesive 136 (e.g., UV tape) ont rst
33aeihe im 13d frrrlpasabisdheing e teksioh Y1 4ord herdiasd 1@ foche o 134,
ksi des 114 of the dies 110 to the film 134. [0018]
“@% det e HiFermeap peregiigs! 40 40 é’&moﬁié‘)fﬁésﬁt ttheosiporastrichee 130 and

alignHARGIhta sSeEEEAN T &) 3R l@a@tq:»artﬁll éﬁtﬂerhluﬁldl%%o tﬁ')\g 1gurpgor$ structure
10 for at least partiall the
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contact assenbl sUpport
XRT@E dpreBiRtt aﬁ""@%érl 44 412d f ﬁE’P@h Sl@%@ﬂnl 4 podidGned éx pasichgpd support the

sedof@® stfrfé.@é aoh AReRhvnl48na%4 B &h@%&égdlﬁgﬁé g edejfacﬁment apparatus

ositioned to contact and support secdnd” sur
1458‘515“‘8#“"{‘14@"11%%@8% gismberfidf.m 134. In other enbodi nents,
t he detachnent apparatus 140 may not include the
[O'Ef:’lbpor figtenbie @ sqhematiq iggmatic Hpy af the poritast asseuliie it | Referring to both

Figdufe@ MRhd b Cthé/é&wdﬁﬁe& Qﬁh@ﬁ’lﬂ&ﬁ@éﬁ BARE g}%kx}{blg/}@? mﬁﬁﬁe‘%r "4r0%hatt 1484,
}o both Figures 1 and 2,
a Tyt cppept ateé’aﬂcléﬁe aféacheds's é‘fr?tﬁlffg‘/t smafs148ma sedersl shaft jl48t(Figure 2), and a

secsRBddntadidB@aber @SOfb'aft%he&@'ﬁ@s%&onﬁ%ﬁ‘%@#%ﬂi?@%ﬁ%t}:ﬁﬁ Iggzgn %aﬁs 148a-b

the first shaft 148a, a second s
canfifpositionsd Honie-axénh ernE e b eral B0 hvititan acih ddA thet arh epaced apart from

cach B8RNELcE Baf the %ﬂ:ﬁi@ 14§-B§1 xfol‘afesxh g;fbgltéﬁ?e%p&ssh&?ﬁ b d;g? 1@ A" The first

can be pOSItI oned in a co-axi arrangenen
and;gep i SEntaqt Femers APash inclade nier Salrf@ess]zfédeﬁntabanmdm«mﬁy as 152a-b),

mn@laﬁl?ffagésh?ﬁ ﬁ&k‘ﬁﬁﬁ@dq ?ﬁduﬁmllys Igﬁfl%% g‘)“’%ﬂf%@rt\%rgt 1%%) 51ze to receive the
opposite directions about” the axi’s
corresponding shaft 148, and a thickness T between the outer and inner surfaces 152 and 154. The

outer surfaces 152 and the inner surfaces 154 can be generally planar. The inner surfaces 154a-b of
the first and second contact members 150a-b are spaced apart by a first distance D;, and the outer
surfaces 152a-b of the first and second contact members 150a-b are spaced apart by a second
distance D;. The second distance D, may be approximately equal to or less than a transverse

dimension of the individual dies 110, and the individual contact members 150 have a length L; that



and second contact nenbers 150a-b i ncl ude outer

surfaces 152 (identified individually as 152a-b),

i nner surfaces 154 (identified individually as

154a-b), an aperture 156 sized to receive the

correspondi ng shaft 148, and a thickness T between the

outer and i nner surfaces 152 and 154. The outer

surfaces 152 and the inner surfaces 154 can be

generally pl anar. The inner surfaces 154a-b of the

ta ers 150a-b are spaced

s g tm B R RO G B Lol Megiv oHE S6a L K I St ssedimens, the
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are spaced apart by a second distance D2. The second
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transver i mensi on of the individual dies 11
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THelarchhaEurfatélSSScaﬁQﬂEr@HefmtexﬂhE oRAUAN ifrner Jlﬁoa/eegfﬁfarldel@gta@d include a
i the individual dies 110. In other enbodi nents
lfftr?a‘“m&&ﬁq Heb 2 geierrlly andose frehyadiusel carveliiefasd @ secosd sestion 162 with a
vafihld RHiue 0N thgaBaL I Bne £&Q39Lmﬂmﬁm§1@t}ﬁg LI o 0f n&% of the arcuate

illustrated first and second contact nenbers fg
surfacg 188 weludgy ¢ firsh poriee dadaevistun Seserd Eg@s pésmwatmn@deateo than the first
raG@¥rastvatuReard eCQBsha il AGR L 3RP 2 Ufird £ ilm

134. The arcuate 53& ace 158 cgn}éx?gw%%tggaegﬁ%?ﬁﬂmnﬂwfk“
radisrof CUXFIC] K S¥Chs Bch gesawles §Pthe pehtarBrembeds | Teibitiec afirst dimension
R fefultbn BRCApbAGe 160 M {1 st SEM Yol L3

'radi us ofgpcurslat ufe and & seggﬁké saélg?ﬁ %%{n b‘gmensfoﬁ Ry between the
apgaFg vl @drthgysegendaforian: Ab4k. uieothérrembndimeptecthé lcamtact members 150 can
ha @D e FRN Lon k& oHE CRNGHL S EGL :

surf age 150é1 llgncl s %I : Sef ﬁ-%ofgrglzagg i‘%ﬂg c nt%ch mernbers 150a-b are
attachedyn @erfaauanrésemnd@mfv At éprln regpastivedsy, int dnaeaceninie afran@ment

radi us_of curvature and a second portion 164b with a
[0GE r g e gdusgnted gmbedinems the deachmant aphaatfii 141 furtherdinelsdes a first
mo@d 1064 ¥RtMr uﬁﬁi BUED firsPUGR 1@8%34158'21%&0% ﬁ&otﬂc% 19819&1«6‘ Ul%r?]%) operably

menbers 150a-b have a first di nension
couplsd i U’reée%é shaffdl 4Bhe The first meferct 0 fs cbﬁ@gunalrtd retats glgeofivet shaft 148a

DihEBAS tMRcRA AL Wes in NGy ABGLE 4! econd
an(ﬁgrtlon 164b. In other enb od?%%% %m ﬁe coAtaGP ¥ond motor
17{heinerafigured retais thergvand shadli Hflemnaiibe womilicguiraicomer 150b in a second

d1r§:&%r£$%ab9ﬁ$l?e axtsg Af I %tﬁrs@tgrﬁi s%nfeo(flg nd: GO MGt R nt%?]{h]@ tﬁrst and second

are attach e to rst and secon
confuBgmepbers d3prelptiespettivelyi o @ecnenle nomsiapt arrguangelnem or at a variable

ang[ugp%]hlmtlynﬁ aﬁer ehllbbl Pn%lﬂg %QEI (gprg (Srfaﬂtrottatter%ﬁe %onEagt %n%ers 150 in the

appar at us 140 furt
egisyordengstacimeny amm@tlfs ilAG maghelhide ddBasiagle cantgementer 150 for

detﬁEQﬁlg %ac%zlgabl 1().Ftngsﬂﬁ %th%l) en%gl%gés,%e detachment apparatus 140 may have a single

motor, first and second contact member 150a and 150b, and gearing, linkage or another transfer
system that couples the output of the motor to the contact members 150a-b either independently or

together.

[0022} Figures 3-5 illustrate stages in a method for detaching a first dic 110a from the support

structure 130 in accordance with one embodiment of the disclosure. For example, Figure 3 is a
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coupled to the second shaft 148b. The first notor 170a

is configured to rotate the first shaft 148a and the

first contact nenber 150a in a first direction S,

about the axis A-A, and the second notor 170b is

configured to rotate the second shaft 148b and the

second contact nenber 150b in a second direction S2

about the axis A-A. The first and second nobtors 170a-b

can rotate the first and second contact nenbers

é?Oa b, respectively, at a generally constant angul ar
Sehaape F‘fifg/"fafs Sﬁ‘f“oaal\raem ofisheesystar d 49 after pivoties thy confagt oeduely 146 from

enReHoiBAt Show B FIEREON $n WP S8 P1daSbAtfm 122 a.l%ﬂp 1%{ dIe 10a are not

nbers 150 in the sanme direction, or
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dishR@edf fal .
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158 @Qdela'ég)lgs the @g:ogcf:‘ erfa@fg h?; 5|b B Ifh%Q%ea%%bl?E% ??é{ erc?ugg Elfﬁ:r&rcuate surfaces

system t hat coupl es the out
15%@ﬁf@@@ﬂtﬁ@rm@rbﬁmll@@)a*rebm'@mgduleerccanm;teiﬂzendaem toyth@khafts 148, the arcuate

su;féagseifﬁetﬁwe [t%olt?[%]]%l 6fQHJ ﬁlflc‘rll ?345 at dixe!, ]la'lc_ﬁl_lf)[tg & ?a(gﬁ,%}edl,]tge Pirst die 110a in a

nmet hod for ng a st
dirgqligp o teneslly notmoal gto mﬂmmddmabbﬂahmmﬂmédhre&ﬁﬁble film 134. As the

t r For exa ure 3 1is
relgﬂg?cgﬁlgpﬁtﬁl fg&escgbg?%le%ﬁhgzgn} §3€4C%d agﬁrg to @F 8%{1%10 fq fact detach from the
fird gistlédn- 100 after pivoting the contact assenbly 146

from (a) a first position (shown in Figure 1) in
[00%A ch Fiearerelsaasshishatic fidk mrodBskotinmal tidve of ihe systeah €001 d@Arotating the
corfc® a&%big g gﬁ?ﬂ Qlctﬁ? sdc %a( ngsmgn %%C M d EOSI& % C%ﬂ_ fdigta%,jgosmon In the

the rel i'? StE°
detgthqyefitiers the dBprd eridsil 62b] thg Cfm&citﬂ'mn‘tfersrﬁt) a@pdsiS@EO Bhinst the releasable

ﬁhﬁ @ﬂ{ z?l trm{crﬁgpc ﬁln}?ﬁ%dgcé% toq}ne i%b (gluglll lgagas%{aale@_ﬁémiﬂ?e first die 110a.

I r'st an second di rections
Aﬁﬁleélpefetaplv@ny appiategusf 40 das poletst pasialibdaonfled the fiadt GiAL ®a from the

ross. t second s rface
e R T i B P B AR 6 08 e B 100 ane
rempRs thyf die hadont the suppetivectsrel13Q ar e arranged

eccentrically relative to the shafts 148, the arcuate
[0034]r f acBigurt58s drsilematiheidp cxlo$sr9@¢uooﬂ vidweof thé systtdv (atafith@tating the

_con@a@{ ﬁgénb%t tg?%?ﬁlte @tlrﬂgll }golgl?lt)lfl s'h?wn m I*e$ure &8 éa]g 1ﬁde%osx61§n t ﬁ%the first

directi on ener a
aﬂ%m¢@x@@tap'emembabllé0a‘b Ipmotlﬁrdm tAs dbtlaeh posticrasabé ehifdi pddition, the
nt. t.o

rele%%iﬂlﬁfﬂslﬁ)égﬁ g%tﬁxgga E:C!t 9 nes el% 1¥1 u?feéci;rc]i P%ni%gf Ill';a g%ver&F%mTfm@tsethe contact
members 150 may not contact the releasabie film 134 when the members 150 pivot from the third
position back to the first position. In other embodiments, the contact members 150 may contact but
not significantly displace the releasable film 134 as the members 150 rotate from the third position
to the first position. In either case, the detachment apparatus 140 can move relative to the support
structure 130 to align the contact assembly 146 with another die 110 after the pick-and-place

apparatus 190 has secured the first die 110a.



[0023] Figure 4 is a schematic side cross-sectiona
view of the system 100 after rotating the contact
assenbly 146 fromthe second position (shown in Figure
3) to a detach position. In the detach position, the
di stal ends 163 of the contact nenbers 150 are
posi ti oned agai nst the releasable film 134 and nuch
of the film 134 adjacent to the first die 110a has
detached fromthe first die 110a. After the
ach aratus 140 has at |east partially
[ogg oupl ?i’e?ﬁg'g?qd}r%‘imso‘?féhq SYEER Wpdﬂﬂstrh'ef iy Bigeras &1l age expected to at

lefist |pBRGL B dethdhCorRi GKkmaRALR! BReFARARY RPh
ctlv%ﬁﬁlge 1%2 ofmtheldle | 10a ang%£%2%5€%g1$ﬁgﬁ%$ﬁ‘HMkmg(H
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100 after rotating the contact asse rom
lagge foepicp 85 eidsmecking ol figs Fi0g Thesufpod @eaahcwmvcrdls sthI small enough to

deRRB tHeldR - llé\ﬁoﬁlnﬁe filld 84, A@@Igchslﬁg %}}chﬂ)ﬂtl gx{pﬁcged{m i;r}caease the yield of

150a-b pivot fromthe detach’ tironto
thedigs ti0on, the rel easable f|In1134 returns to a
enerally unfl exed position. In several enbodinents,
ggdié contedert! izt dfSbe mesjerm o0 dbﬁﬁ@ﬂt intFigures 1-5 are expected to

inér8s8a3 %91)1%11{)1& lofind ﬁ%dﬁéﬁgﬂ pltor:]e%s ﬁgﬁ’l OB a}c/toz}lenfﬂ{eo M50 include an

the third position to th |rs 05|
el SHrieat 69 We Btisst pptiien ¢ 6t aad 2 speend gtvrsonl SO A Ciesn badbn 164a is

" iy ol sabl film
oopleaobt ALl RLEE IS RS Boliblip i or e
d‘? 50t1h@ompi¢tgly at@m@dttpdn: ﬁlmrﬂ3él Thesrcaseof thhfrstptraahre@nts shaped to
m&e E’I@rc@é Y% 11141% d‘ﬁ‘@&lo %: eé{ eTﬁeosectzotI]l ﬁ%?g ?%jfés Wsl.tlﬁned fo exert

structure 130 to a ontact ass
a fgispph e r@lﬁ?éablel@lnaflmd ﬂhehep] 10keham the phaksige 1a@¢fahcad1a$1o is partially

detll%d %ﬁ‘l a4 egh%cnﬁra ur gftthelsécé?ng[ 193 064b éﬁjqﬁ se]drg? 619?[96@6 die 110 1n

nmbodi nent's of 1t
the]_dn@cta),né( hepewne gpeerbgra:tter thag dist ﬁrﬂapeteﬂaﬂ'h@/codattaﬁdﬂnhaﬂel 50kccordingly

eas 3
mdg? gl%kc?én gﬁ)oa}llg or%t ag ?Be%@@hg the Q &}% {s cgma{qéé/ 4’[1#6& g;etggﬂaéeésable film
134 prel rewa trsedptible rbeacking 5@d ladaser a)etmwh:dnnhsﬁe irm 1t bzﬁﬁil@rd@@&ed from
rit ' 110 cont 150 a
G e 10 8 Shac R bl B SRETPR PG Teaf et Goter e
to nerdase thrawghnroi d cracki ng of the dles 100. The surface
area, however, is still small enough to detach the
[0@7les 1 T0orercorppditientf & hpthdBr dasusing A ,m1¢rhﬁec$ymt: am D02 it side of

a rEXR&G 1%91 ﬁlcgudeg Q}gp?ﬁf?ge a Eirlggfo}(ce ea,'ga?ns?a seconde su‘ge 0%§he e easable film to move

the microelectronic die in a first direction at a first speed. After applying the first force, the method
includes applying a second force against the second side of the releasable film to move the

microelectronic die in the first direction at a second speed different than the first speed.

[0028] In another embodiment, a method for processing a semiconductor workpiece includes
releasably attaching a plurality of microelectronic dies to a first side of a relcasable film, and at least
partially detaching one of the microelectronic dies from the releasable film by pivoting a contact

member with a surface of the contact member pressing against a second side of the releasable film.
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[ 0026] Several enbodi nents of the system 100
illustrated in Figures 1-5 are expected to increase

t he throughput of the production process.

Specifically, the contact nmenbers 150 include an
arcuate surface 158 with a first portion 164a and a
second portion 164b. The first portion 164a is
positioned to exert a force on the releasable film 134
and the die 110 when the backside 114 of the die 110

[&?%conp etel atta hed to the film 134. The curvature
t he oqmt PO eHle AamFod Faprracsong ﬁrommqewetrcmmoe die includes

pﬂamlngmadaeom ARE LiEOF XcRbsafle hikdcBh
64b i s plOSI ti gnesg ?O é:Xe?‘Htsé H%glg rogdglga(ﬁl? atsi;'acond side of the

eéfayésa%‘i °F INFRBES A IE 2fdvetc giréacy, 1d Wesmethrearbaicksifate relative to
thé dacBrherdt RRmBEQo 3Bl SirDAY b Lom film
134C Tae curva?u%esé%nth% %g%g%tegggﬁﬁgﬁgﬁ%ﬂ%nmlnmmbﬂ

[eb@ped hensaMedhb@mdhes &1Qmi by |
zsecond s ged gr eat er t%iﬁ ?heé¥%$§ gﬁé@&%ma?ﬁgg%%%fm%?ﬁmncme
TR AgElesalls dil Iﬁd%‘i‘d&? AGHRPOTt FaRpRber milfl@llred Il Gratth@releasable film, and a

cdnlibeb@lbsnReGMAEAN RGtH kRl nLMRLELELY 8t tached

to the rel easabl e Im 134 nore susceptible to
[0031qck| Mg, anéthét ealbﬁaﬁl%ﬁf R
Ciall yandet e O?n %@t ﬁgfomqghsa%%aﬂk ?et% :}11n§ ﬁ migéoleg;ctromc die
fr "6 a&Fla%,SRb ASD dpcfudayp supPeih ncgipet fenrA0tigchn rettetabizhrilty, @&d a contact

asgehﬁé)ﬁléavggfag&:éﬁ;aﬁ(g @tcgnt?rcté ?neh](}&r c%@(ﬁlgde E:Oh%lg %galho U’{“he c[ontact 111ember has a
“fFF‘i?rH?é‘FI%W e iPeiacdithe teleavbla flir She §V€d@n Mealmmﬁﬁ&smbﬂoe operably

coﬁﬁ,’ljad'erio'ot]@@ %}fde? gﬁggﬂgggﬁgt a?d fnllr%l;/? ghe sglrfacg ?ﬁl%lcggtgct hemnber) relqltlve 1o the
refisefeBitect ronic die in a first dlrectlon at a first

eed. Adter applying the first force, the nethod
e ﬁ &1 uddR anghiist nbryfimaend eciiem fos pcleastippatialls tdedohglirgecnindelectronic die

frod &lR1e@dable 8 1Rl RESARL S Ihén%e} QOnE{E%?c% ttgggrnbthe releagable film. and means

n1croe|ectron|c die i'n the first
fo%‘?ﬁ%’ﬂ‘g @il Epesagaing e I?IH@'&FI? fikn togpeablk: dig G028}t ditection at a first speed

m@@@fs&tﬁ%mt@%ﬁ@in@%@ecorﬂ ORE I':lg?nsﬁ Ye r@l qg’ %l] 90 g, Usgey the. diie i Y the first

sem conduct of wor kpi ece i ncludes easa
dirgetign gy asreong sesed differenithandhy @i speedi es to a f| rst si de of
a releasable film and at least partially detaching
OB of Ftene triscrsinagie isomitic dicasoffarcontactiesemblyeis ab heordance with

andthdr BinbydiRbN OF IHR UisBlo RNt At 1P
o é ContlaCt rrenbls Opr o ﬁgus;glﬁgtg?ﬁcgnfa\é{azgsgeér% C%l %{6 is geéw%#ly similar to
the; patactassemblin]46 dosqribed abope [vgngqerenw ’farﬁ)gdn@rl embﬁlleﬁBEHample the

illdtrdiet oghcf 9{5619619 CR§ Shithed Al %9 gn]—:c%ﬁti c&ﬂéc? %glig nzgoéﬂ g enavmg an

rOVIdﬁ%% die on a flrs a Tel'eas
archi HERFRS “Fr%mfé?t seciom2oni ngecanclssecimna@l o sefontl BRtion 262 in the

illustrated embodiment, however, includes a groove 266 and a plurality of ball bearings 268
received in the groove 266. The groove 266 is configured to retain the bearings 268 within .the
groove 266 while allowing the bearings 268 to spin. The ball bearings 268 are positioned to project
a short distance from the groove 266 and contact the second surface 135h (Figure 1} of the

releasable film 134 (Figure 1). The ball bearings 268 arc expected to reduce friction between the



rel easabl e attachnment nmenber with an arcuate surface,
and noving the arcuate surface relative to the
attachment nmenber to at |east partially decouple the
die fromthe attachnment nmenber. [0030] In another _
enbodi nent, a systemfor at |east partially decoupling
a mcroelectronic die froma releasable filmincludes
a support nenber configured to carry the rel easabl e
film and a contact assenbly i ncluding a cam

ont ac e releasable film [003
arg‘ﬁaget rfOC““':%é ﬁ‘ﬁ)&?{mé\ Y ?é%ﬁbf%ﬁheafﬁleﬁ%lgétﬁhaa% .a@J 1h9reby reduce or

eldmaﬁa@ Hie Rgna@ it @6t 6:00knf n%éej!r)iet]p% Eﬁ[ng g?‘fy FlﬁgtﬁﬂscﬁlfiJo&ments the first

sectl ng Q %Tlhudes a suppaort ne
g 8 céarf:wilqte[ﬁurfgcrz?&Sgmex)ﬂfcalefludeég%@“mey6ﬁmﬂ thgybadl bearings 268. In
addhlafletl eﬁ;ﬁﬁ&ﬁexﬁ@ ﬂie&ﬁhta&f%@ﬁ&y@@&' Blnafc iR o lgﬁicgﬂaaglﬁ/br a {ill?fcrent device

conH (g@ has a surface positioned to contac
(Cengy P“é?%af 1sdnsfeeq pf bafirhsarnga farredusing fdetion hetmeetethe gontact members
230ah®the eREBR im 189uUpl ed to the shaft to pivot the

shaft and nmove the surface of the contact menber

[003f] at | VEgir&@ t-Beure k@lRAKARNE vIeivk Br &A034 glrr#f{]esa&oéo%?alct members in

I?% iment, a systemfor at |east parti y decou
ACEOTYANES Wikh %Ffﬁb?ﬁ’i“l?dﬁfeéfs of the isalosued. e%@ &krnepld, lFig[lr d ’his Iau;cle,mmlc side

v1av Sw&iﬁt’a&t Iﬂﬁﬂ&?%@@cﬂr{ﬂggﬁ raﬁQatE Sur ?fir %%é Hillea Fif ?e’%]‘tsonbfé% and a second

g} and neans for ap orce agai
Se‘fq’?ﬁ Pl dhgHiysteted; Cloﬁfﬂ%tdﬂﬂmbg@?’&ohe geticrally singlaf tortht contact members 150

desbrib@CAbo AWt referddcE FI?IH‘@Sep an %@%Bﬁsﬁggg %Ilt ct %Pglé %3& owever,

a second_force against the easa rmto ur
hagip grepter redies gficpptiredit p distal o 3éf 4s b, h@lllsﬂta@d contact member 350 is

explictell @6 QRp1atAR dibRathd FiBt 18 lotf &ine [ROBR] o F QUL e 6 ratﬁ Iémen jhe contact

schematic isonetric view a cont act assenb
membeiod pereachgstthe defaspesitionenbodi nent  of t he dlsclosure
The |IIustrated contact assenbly 246 is generally
B | af'@el 8 s Réchemrtiatide vies efiioptaqtaenhes 454 ib @d:oa;iameemth another

eniBbdiRert OF BE ANEBs TcQUAES m"crn@g}dﬁisgus é: ﬁgraly&?ﬁélﬁ? the cantact member

éllustrated cont act assenbly i nC
154 desgiibed eSpteaitth frferense 4o Eg@@s B ﬂﬁé\?l n@oramamldp,chhatcemact member 450

inchildbd ACLcudRBuitdct Bs @hafvinrg Slarst @&Ebﬁ) [‘60%%9 a @&gﬁ@s ﬂﬁg The illustrated

section 262. The second secti on
seqopq r&tignatide havayerdinelndes » Bengraile flat jurfedeutfdsit a ditd eue 4@56111@ flat

surddsl 4@ ip lz-)gfe&lad {oYpr&fidebAdul e ALY A8811d & %S? SYWEI € tﬂe pllclh god-place

gr oove groove 266 is configure ore
EW%%%FQ%@@“%B@QﬁQHﬂH\the groove 266 mhlle allomnng t he
bearings 268 to spin. The ball bearings 268 are
1993%si ¢ i biseig tiva prhepalissideyieshefratcontiaet meenber 50 awrrdch@ance with another

emEHdRRNE o2 B @RGhsGRNt Bt i1k fG o3 §GRN rﬁéﬁge?gg() genel(af: WG to the

1) of the
contact member 450 described above with reference to Figure 8. The illustrated contact member

550, however, includes a cutout portion 566 in the second section 462 of the arcuate surface 558
The cutout section 566 enables the releasable film 134 to abruptly drop when the contact member
550 rotates from the detach position to the third position. This is expected to facilitate the
detachment of the releasable film 134 from the die 110. In other embodiments, the contact member

can have a different profile shaped to meet certain process requirements.
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rel easable film 134 (Figure 1). The ball bearings 268
are expected to reduce friction between the -8
arcuate surface 258 and the second surface 135b of the
rel easable film 134 and thereby reduce or elinmnate
the concomtant distortion or damage of the film 134.
In other enbodi nents, the first section 260 of the
arcuate surface 258 may al so include the groove 266
and the ball bearings 268. in additional enbodinents,

congact senb y. 2 can i nclude a | ubricant
[dgn / or gr% tP ai feegﬁpgﬂlé gB © appgeeigted thal srepidie iephpdiments ef te invention

hgvn bt@aﬂsmﬁetﬂ&i‘dm ﬁ)egﬁrpdﬁﬁ§bf ifi@frati ROHG 000 v S Enb @B cat
t act menbers 250 and the rel easable mey bemade

W?f?ﬂ“%?’?ﬁ?“g ‘f} 32 NEsGiaR- e EorExgmply. anagy RE tha elements @& one e diment can
beoﬁomhuiefdewﬁmotl'ﬁf @ﬁlb(bcﬁxﬁerﬁg i Qi Hnt ton&npleﬁ& bf]dle el ments of the other

ord v% several enbodi ments of the

mbeﬁérr%@ gLy dhednveniion i net daiasd eicept$p bhethe Wpewledfclaans
contact menber 350 having an arcuate surface 358 with
a first section 160 and a second section 362. The
illustrated contact nenber 350 is generally simlar to
the contact nenbers 150 described above wth
reference to Figures 1 and 2. The illustrated contact
menber 350, however, has a greater radius of
curvature at a distal end 363. As such, the
illustrated contact nenber 350 is expected to
di spl ace the releasable film 134 and the die 110 at a
sl ower rate when the contact nenber 350 approaches
the detach position. [0035] Figure 8 is a schematic
side view of a contact menber 450 in accordance with
anot her enbodi ment of the disclosure. The contact
menber 450 is generally simlar to the contact nenber
150 descri bed above with feference to Figures 1 and 2.
For exanple, the contact menber 450 includes an
arcuate surface 458 having a first section 160 and a
second section 462. The illustrated second section
462, however, includes a generally flat surface 464 at
a distal end 463. The flat surface 464 is expected to
provi de a surface on which the die 110 can rest while
t he pick-and-place apparatus 190 grasps the die 110.
[0036] Figure 9 is a schematic side view of a contact
menber 550 in accordance with another enbodi ment of
the disclosure. The illustrated contact nenber 550 is
generally simlar to the
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contact nenber 450 descri bed above with reference to
Figure 8. The illustrated contact nenber 550,
however, includes a cutout portion 566 in the second
section 462 of the arcuate surface 558. The cutout
section 566 enables the releasable film134 to
abruptly drop when the contact nenber 550 rotates
fromthe detach position to the third position. This
is expected to facilitate the detachnment of the
rel easable film134 fromthe die 110. In other
enbodi nents, the contact neM#EMS can have a different
profile shaped to neet certain process requirenents.
-9 [0037) Fromthe foregoing, it will be appreciated

¥VRg ¥peci fic enbodi nents of the invention have been
descri bed herein for purposes of illustration, but
that various nodifications may be nmade without

[evi at i ng T Ponsthdiefor mve@sdingorsemicoiduesanikfiece MR he@hd &c!?fﬂ)rising:
el enent odi,reat can e canmhj ned w th ot her
enbodi nrglﬁ%gblg ﬁg%’g{?g?ﬁ Wy of P’I?T%GQTCF@BC 15 the et eideAf & releasable
of the ot hefilmembodi nents. Accordingly, the invention
is not )i : .as b he. appended clains. -10
oAl e " SRS R o ¥ b FisPRBe b e Gsiigeable im by
s elm' con g Iu ct piv Otwgm( poeee Jrlldhh’el‘l Wk rﬂto&‘%ﬂlrfﬁ@”m fh? IcBfkact member pressing
rel easably chi ng .a. aljty of mcroelectronic
dies to a f%%é?“g?cedg?ggﬂ$%wkﬁéyﬁﬁ€“ film and at
| east partially detaching one of the mcroelectronic

edies fromt rel easapl e filmby pivoting a contact
[ ﬁenber mﬁth¥§”2%%¥%%ggg?lﬁh§mﬁontact nmenber pressing

agai nsthezostat orchbsi deptdes b ben;ed easable film f c2l 2.
t he contact nenber

The nme of claim1l wherein: th _

conpr | i)lé/ggnag t:;:l%(r:ﬁn?aé;ﬂ?aelﬁ?e@ SYTRGCHHE 08 Hie£am apd pasesing the cam against
conpri ses phystomigidelhéthe aaRagudtk messi ng t he cam

agai nst the second side of the releasable film

[e3} 3. The method of claim 1 wherein:
the contact member comprises a first contact member; and
at least partially detaching one of the dies further comprises pivoting a second contact
member with a surface of the second contact member pressing against the

second side of the releasable film adjacent to the one of the dies.

[cd} 4, The method of claim 1 wherein;

the contact member comprises a first contact member;

pivoting the first contact member comprises pivoting the first contact member about an
axis in a first direction; and

at least partially detaching one of the dies further comprises pivoting a second contact
member about the axis in a second direction with a surface of the second
contact member pressing against the second side of the releasable film adjacent
to the one of the dies, the second direction being opposite the first direction.
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]c3) 3. The nmethod of claim1l wherein: the contact
menber conprises a first contact nenber; and at | east
partially detaching one of the dies further conprises
pi voting a second contact nenber with a surface of
the second contact nenber pressing against the second
side of the releasable film adjacent to the one of the
dies. (col 4. The nethod of claim| wherein: the
contact nenber conprises a first contact nenber;
ivoting th f|r nt.act nenber conpri ses |vot|ng

lﬁhe flr%t cghfg% ° ﬁ% 136t a aQFs in apflrst

di rectitn sur&m:bfame doﬁta&tmeﬁﬁéltdoﬂlbhéés detRenl A% seaenfqt he
di es furtq X rlseslﬁlvotlng a second cont act
ber Aile kte tg% Tgemier conguisescsaing ghergermialiy fay seption against the

surface of tsch:@n@ﬂ@dlﬁdher@l@ﬂh@@ﬁlnﬂe”ber pressing agai nst
the second side of the releasable filmadjacent to

the one of the dies, the second direction being

(«60pPOSI t® t hehd inkhibd GHclaGl iwdBrein: 11 [CS] 5. The met hod
of clalgw Mhere# the surface of the cont act menber
conpri JB%S a@eecﬁ‘é ea(fOFlngtfm%{’?beé%‘m“é% angrrgaty isqadipn mgangheeccentrically

contact nenbet SGOXRIJFERSicR/H88SI Ng the generally flat
section.a alnst the second side of the rel easabl e
film [POS[ghe prRackRERBY conpEtaprishelkrearaiats: settive against the second

surface of tiheoGRivRekLIFBFDEr conprises an arcuate
section arranged eccentrically about an axis of

rotation; and pivoting the contact nenber conprises

[7pressi g t henahaust g cBest Weig0ai nst the second side
of the releasable film 10] 7. The nmethod of claim1l

wher ei f® HECCS T the eeatast memwer comprasss 2 ewdbdly flaongtips sl @ arcuate
general | y fieaions@@t i on and an arcuate

pivoting the contact member comprises pressing the generally flat section against the
second side of the releasable film and pressing the arcuate section against the

second side of the releasable film.

[c8] 8, The method of claim 1 wherein:
the surface of the contact member comprises a first arcuate section with a first radius of
curvature and a second arcuate section with a second radius of curvature
different than the first radius of curvature; and
pivoting the contact member comprises pressing the first arcuate section against the
second side of the releasable film and pressing the sccond arcuate section

against the second side of the releasable film.

[€9] 0. The method of claim 1 wherein:
the contact member comprises a plurality of ball bearings; and
pivoting the contact member comprises contacting the second side of the releasable

film with the ball bearings.
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section; and pivoting the contact nenber conprises
pressing the generally flat section against the

second side of the releasable filmand pressing the
arcuat e section against the second side of the

rel easable film [c81 8. The nethod of claim1
wherein: the surface of the contact nenber conprises a
first arcuate section with a first radi us of

curvature and a second arcuate section with a second

elo dius pf c rva% di fferent. t antheflrst radi us
F‘ cur vat ur é} %‘EEOF JEPIRIE ARECTRGrRIRRIC difgliRsep first side of a releasable

ﬁmﬂwmeﬁwcpﬁmwg the f| rst arcuate section agai nst
the seco etr rel easabl e filmand pressing

t he SEC%)HCYI n§r% B\ o’é?écatgFlBﬁ Sarhside toh ghs aeleasebls fida tofmove the

the rel easalfrhﬁ"oefld:dtfﬁmchﬁ%aﬁrst dikeridiat hag: ghesh@l m 1
wherein;. the. con conprises a pl urallty of

bal | be¥l ARYNE a%ttggff? 18P YA 2 ceitPA Erchisitivelr the second side of the

conpri ses cm@aamd ﬂilgl th AR vS 86 ARGo SdcHBniO b J‘% E"?-J 8

filmwth the “{fﬁ rings. -1% [Cctlg] 100 A e ﬁégggasemnd
for decoupl isrﬁ’ﬁ NaE %‘It%%@fﬁtéﬁ?eé di e from a f| rst side

of a releasable film the nethod conprising: applying

a first 1forie aga i nst a second side of the rel easable
3 | m t d Imov hft"i‘t%t odRictERle¥heeRi c die in a first

di r ect ispplyiap tﬁe ff’ ksftsﬁ)rcg Resdst @0 deakinrs ﬁzﬁﬂpclo}ﬂ nghteth%tmg a contact
first force él ng a “second force agai n St

second si de™MGf out A pxdsHig A dirgetipn vt mrtskanglyeand

m cr oelapabihg Cs 6@ foide bbtenst {k SticliSh
speed di ffe?er?t "t han t?teﬁh?ﬂlsr st s(%eel Mggﬁiﬁ;Si@p%ﬁ&%r}[ﬁi@ contact

met hod of cPEFRrEoruhAErEF i thads) giepttpniohier aserond afgr. ce
agai nst the releasable filmconprises pivoting a

cont act .
[c12) 2. The method of claim 10 wherein:

applying the first force against the releasable film comprises pressing a cam against the

releasable film; and

applying the second force against the releasable film comprises pressing the cam

against the releasable film,

fel3) 13, The method of claim 10 wherein:
applying the first force against the releasable film comprises pivoting a contact
member about an axis at a first angular velocity; and
applying the second force against the releasable film comprises pitfoting the contact

member about the axis at the first angular velocity.
[c14] 14, The method of claim 10 wherein:

applying the first force against the releasable film comprises pressing a first cam

against the releasable film;
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menber about an axis in a first direction over a first
angl e; and applying the second force against the

rel easable filmconprises pivoting the contact nenber
about the axis in the first direction over a second
angle. [cl2[ 12. The nethod of claim 10 wherein:
applying the first force against the releasable film
conprises pressing a camagainst the releasable film
and applying the second force against the rel easable

filmconpri.se res the cam a nst the

rel eas a%?éynf% eopRY %’IC% FEansT g rﬁ%@%@‘vﬁ]@f caghraisen DEEsing the first cam
mhFrein.lapg@%hngmhaawﬁﬂéﬁmlﬁﬂgCe agalns: tPe "

rel easapl e fii ri ses pivoting a contac menber

about aﬁ‘ é‘%(ethé’dg‘} %gn? JyPEises PREEINGR SapeIdoreimt againgiribk releasable film at the

appl yi ng th&hé\ﬁlﬁl&@@esélﬂéﬂi@ﬁﬁgﬁhﬁ%ﬁmgt% Ll gasaple Tilm

conpri ses pivoting the contact nber about the axis
at the first angular velocity. [04] 14. The net hod of

[cs] ai m 1(s. wheamhe idiho@ PRl NG wiBgi,f | rst force against the
rel easabl e filmconprises pressing a first cam

agai nst ?ﬁng@PéQ§§@ﬁ@SFP ; -13 applying the second

force agpiyngtné Hest 6kea @ﬂfﬂ SrRLessin o ;
the first cam against the rel ggsa%?qﬂ%{%gln AR the die in a
met hod f ur t HBFCliedespeialvaorpplde S ngna askcond cam agai nst

the relppsabl dbdid ke LGt tﬂ%Fele\Q'%'b*eqih%r %%gli'ls% g}obu%ﬁ dhe die in the

first cam agai nst the releasa
met hod of ¢ 5?ﬁ?qgﬂ@mﬁx@¥mﬁtOﬂMEhn@Ieasable film
defines a plane; applying the first force against the
rel easabl e f|In1conpr|ses noving the die in a

[3j r ect i18n gwfiﬂ 19t maevessiile Amperbdestphiadie; thamethod comprising:

providing a microelectronic dic on a first side of a releasable aitachment member;

contacting a second side of the releasable attachment member with an arcuate surface;
and .

moving the arcuate surface relative to the releasable attachment member to at least
partially decouple the microelectronic die from the releasable attachment

member, the second side being opposite the first side.

[c17] 17. The method of claim 16 wherein contacting the second side of the releasable

attachment member comprises pressing a cam having the arcuate surface against the second side of

the releasable attachment member.

[c18] 18. The method of claim 16 wherein contacting the second side of the releasable

attachment member comprises pivoting a contact member having the arcuate surface.
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appl yi ng the second force against the releasable film
conprises noving the die in the direction generally

normal to the plane. [061 16. A nmethod for processing

a mcroelectronic die, the nethod conpri sing:

providing a mcroelectronic die on a first side of a

rel easabl e attachnent nenber; contacting a second

side of the rel easable attachnent nenber with an

arcuate surface; and noving the arcuate surface

Iatlv he rel easabl e attachment nenber to at

*tast gart i 4P I8Fhed b GBI 16 réersinconiestingtthorscanddiide dftignmeleasable
aammfwm%sawlmw&%ﬁwﬁ&ecM%f, the second side

being o site the first side. [cl7[ 17. The net hod of
claim1 \gﬂ@r"eﬁﬁt berratest dy swad side ohthestlewatof attahienent member to
rel easabl e najvt achiBBlldBRRAl: 1199%”11%@!??011%% gﬁr sg; %cParbqfam

havi ng the arcuate surface agal nst the secon
the rel 855aMbanae 6 fie aplise s sefo] Sdrced Sainfihige s@bRDLde of the

of clai m 16 :mbgsed Qtta(éﬁ&ﬁ&ﬁ%én{bgr Ecb%o&g ?h%nlgncme?actﬁo&lc }:lle m the first

rel easabl e attachnment nmenber conprises

cont act menidEFctAB arfgeonthepeat diffarcet tmntlicfve speedd [ c19)
19. The nmethod of claim 16 wherein contacting the
second side of the releasable attachnment nmenber wth
e ar cAfat e Themethedolstuimilf wbgeinappl ying a first force

agal nstd Rasee adlnabA i ah e ChaAsapl © at tachment
menber to nove the mcroeFectrompc di‘e in a first

di r ect iBfYingtheareyatespriepg eerdprisanmdo arg tee diajxpd ditcbgont daerally normal to
first for cethe?ggé_yi ng a second force against the

second side of the releasable attachnent nmember to

nove the mcroelectronic die in the first di rection

28t a segond e fi eed
[ 2?6201 gg Tﬁz&ﬁrgjtq I't;% &rfnfc srsﬁ?ta sérgl?%d \Aﬁ%rr“éor IGCFH ¢ method comprising:

r el eas ABREngs eaidendistor werkbeee; def i nes a pl ane; and
moving Cﬁthﬁ‘g @k Qéﬁﬁg&‘ld§&6 lﬁ’aﬁggggj srmg%ﬁ% am?uralﬂg 011 cp ies thh the Workplece

a direction generall
aftached to a ﬁrst s1de of a releasable attachment member;

contactmg a second side of the releasable attachment member with an arcuate surface;
and

moving the arcuate surface relative to the releasable attachment member to at least
partially decouple one of the dies from the releasable attachment member, the

second side being opposite the first side.

fe22] : 22, The method of claim 21 wherein contacting the second side of the releasable
attachment member comprises pressing a cam having the arcuate surface against the second side of

the releasable attachment member.

(23] 23. A system for at least partially decoupling a microelectronic dic from a

releasable film, the system comprising:

a support member configured to carry the releasable film; and
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the plane. [c2l] 21. A nethod for processing a
sem conduct or workpi ece, the nmethod conpri sing:
thinning a sem conductor workpiece; cutting the
sem conductor workpiece to singulate a plurality of
dies with the workpiece attached to a first side of a
rel easabl e attachnment. nenber; contacting a second side
of the rel easable attachment nenber with an arcuate
surface; and noving the arcuate surfacle relative to
| easabl e attachnment nmenber to at | east
Lgft alt PRHECHITBICY Bt 2 e osifiensd fo omattile rclshwebis dbh.e
attachnment nenmber, the second side being opposite the
first sjde. [c221 22. The nethod of claim 21 wherein
[ont actt’hg theSsEBGH glais Fewvisteinhe r el easablﬁ .
attach j [ s Vi n e
o Cuat o et T e g e Dl R el RO DRal I rtcast
rel easabl e &Wachnent nenber. [c23] 23. A system for
at | eashe Rafiid: @Eéeﬁﬁb%?ﬁﬁl‘ﬂ@l dodPri&s M GlRelBGLh N ife galug and partially
froma releasable film the system conprising:
support nenfErvedonthegoere; sl carry t hle :rj_el easabl e
fil T : | udi a ca
bost 11 oneds B2 EFONRRrRETEE b B i P 53 e arcuse
The syst em &Ffees #idm #eondhémaision btthv@emiampagmtma& saxnm? section of
erture an c spr f pesitiaon .cont ac
Che. ol casanl o o P i, CHE (808 PARLLLRT o JifRel T me fne
conpri ses adigiafien attached to the camand partially
received in the aperture; and the camhas a first
di mensi on between the aperture and a first section of
(2% he ar dtrat eThes gysfeac of alem a23sebeorid Wi nems comprbed WeeRcuate surface

polifte@REIhMECLARA G0 S %‘ﬁl@,qge a?fal%{eis%@acgﬁlaving a first section with a first radius

of curvature and a second section with a second radius of curvature different than the first radius of

curvature,

[c26] 26, The system of claim 23 wherein the cam comprises a surface positioned to

contact the releasable film, and wherein the surface includes a generally flat section.

fe27) 27. The system of claim 23 wherein the cam comprises a slot and a plurality of ball

bearings in the slot, and wherein the ball bearings are positioned to contact the releasable film.

[c28) 28. The system of claim 23 wherein:
the contact assembly further comprises a shaft: and

the system further comprises a motor operably coupled to the shaft to rotate the shaft

and the cam about an axis.

[c29] 29.  The system of claim 23 wherein:

the cam comprises a first cam positioned to contact the releasable film at the die; and
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the arcuate surface, the second di nension being
different than the first dinension. [c251 25. The
system of claim 23 wherein the cam conprises an
arcuate surface positioned to contact the rel easabl e
film the arcuate surface having a first section with
a first radius of curvature and a second section wth
a second radius of curvature different than the first
radius of curvature. [c261 26. The system of claim 23
mhereinmthe cam conpri ses a surface positioned to

cont act "'t Ad¥biseabipfughsrinahdepmmcoidarmipnsititned surchaciahe releasable
i ncludes a gener@éhy flat section. 1c271 27. The
system of claim 23 wherein the cam conprises a sl ot

and a plurality of ball bearings in the slot, and
aoher ei he I i e itioned to contact
e a2 aee e 9% 252 sl LhRNRd 3 SO hRRbrs e

tEe rel easable film [c28
¢ &} (R erapi@e péFeedastrogdienbl y further conprises a

shaft; and the system further conprises a notor

operably coupled to the shaft to rotate the shaft and
e camlabodife WAcraf slainh 82 9ber2i9. theTtaen is yaifRmmicofo @ Mout an axis,
and SYhWRRIIEB! & s i first. ca osj t.i oned

to contactn%%ggﬁg?gggggﬁéﬁgﬁﬁ%gﬁ?mﬁﬁén8?&% Aty the_rglgasable film as
the (e 1ei8ise ahowt thesdabl y further includes a second cam

positioned to contact the releasable filmat the die.

60] 30. The system of claim 23, further conprising a

[“%i ck- adé- pl Besesveippaf eloirs23 whaéin guercast it congiasd td Beite about an axis,

and e 488 e ' ' 1..Th st.em of claim 23
wher ei n féﬁfél qg g%ﬁ%l%% gﬁ%lﬁéa%tr e%re{egsaglgggqléora‘ﬁ&ﬂma‘ﬁ thepigtion about
¢ wherein the camis positioned and configured to
remain in contact with the releasable filmas the cam
rotates about the axis. [c32] 32. The system of claim

Ec3323. wheb®i n [tx Bstegalior dtdeastqnaftiatyid@athing amatatiectahe Ute B 2 releasable
filldtheSsystem comprising:
a support member for carrying the releasable film:
a contact assembly including a shaft and a contact member coupled to the shaft, the
contact member having a surface positioned to contact the releasable film; and
a motor operably coupled to the shaft to pivot the shaft and the contact member and

move the surface relative to the releasable film.

[e34] 34.  The system of claim 33 wherein the surface of the contact member comprises

an arcuate section and a generally flat section.
[c35] 35. The system of claim 33 wherein:

the contact member further includes an aperture sized to receive a portion of the shaft;

and
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and wherein the camis configured to contact the

rel easable filmfor only part of the rotation about

the axis. [c331 33. A systemfor at |least partially
detaching a mcroelectronic die froma rel easabl e

film the system conprising: a support nenber for

carrying the releasable film a contact assenbly

i nclluding a shaft and a contact nmenber coupled to the

shaft, the contact nmenber having a surface positioned

to contgct the re ee}]sabl e film and a notor operably

coupl ed "FFSYAE Memheihas & first digenstandetsteat the aprdtutetiad a first section of the

cont act menb@rfa@nEd 2¥eM6ad i r | to the -
rel easable fjlm_ [c34] 34, ﬁ%ﬁé%?ﬁ%ﬁ% %Eer%%%n%g second section of
wherei n t he B acetsfecopbdipetsion deingdiffsent thantpe fisedimension,
an arcuate section and a generally flat section. [c35]
?%5. The3 ystem of claim 33 wherein: the contact mnenber
FUr t her 34 ncl &5 saholalén 88 raersin egutfee hevefivisedion with a first radius

ofriatueandfa skddad sRabt with 88 ordlifaihNsy cﬁqugﬁl%c%ff%grfr[ita%étﬂpeagrst radius of

a first dinension between the aperture an
Q¥ Ton of the surface and a second di mension between

the aperture and a second section of the surface, the
second dj mension being different than the first

8 mensidn. Fe3etensdor Fhisagymriehy ofecaipbibgna3diod@l@biic die from o

refeli@bls Blrh, A yHES cAnfsfupt Section with a first radius
of curvature and a second section with a second radi us

of cur VPR e pafigurehtarramhibe feleasblerfaej a8 Of _
cur vat U 8630y A BNSLEIL O ALsest, partially o o

decoupl ing a m croel ectroni roma
film the s§§tenfitsbfipriiei g fira smapporubsegudgy applying a second force
configured LQicahE %18k fi.l and. neans for

appl yi ng a f%a;st force gégl}jﬁcg%g%‘k‘gd?é]f gﬂég%?l CepPl} #hasgrond speed
urge the mi ¢iffgentdbanrtbmiiret speed.

[c38] 38. The system of claim 37 wherein the means for applying the first and second

forces comprise a cam positioned to contact the releasable film.

[€39] 39, The system of claim 37 wherein the releasable film defines a plane, and

wherein the first direction is generally normal to the plane.

[e40] 40.  The system of claim 37 wherein the means for applying the first and second
forces comprise a contact member configured to pivot about an axis and positioned to contact the

releasable film.

{c41] 41. The system of claim 37 wherein the means for applying the first and second
forces comprise a contact member including a surface positioned to contact the releasable film at the
die, the surface having a first section with a first radius of curvature and a second section with a

second radius of curvature different than the first radius of curvature.
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die ina first direction at a first speed and

subsequently applying a second force against the

rel easable filmto urge the die in the first direction

at a second speed different than the first speed.

[c381 38. The systemof claim 37 wherein the nmeans for
applying the first and second forces conprise a cam
positioned to contact the releasable film [c391 39.

The syst em of clain137.mherein the releasable film

defines pI e, and_ wherein the first direction is
ner al fl;;‘ VSt% of platy A whereip dapineany forTipplyspshe firsofind second

fomdealcnihﬁt?sevm&fsﬁ bdhtdch eheiBaNSoslt P g finst. and
Seco forces conprise aﬁzoﬁﬁggg (ol e?Eggﬁ ﬁﬁ%&gﬂaP%afw“md
prot enét% B?Sltéﬂqe%% Snigeidhqusiersable fidr, th@secqmﬂt @otacttoenber bemg spaced
apar fieasRofiret ohtaémdntdd 1 41. The system of cl aim 37

wherein the nmeans for applying the first and second

forces conprise a contact nenber including a surface
positioned to contact the releasable filmat the die,

the surface having a first section wwth a first radi us

of curvature and a second section with a second

radi us of curvature different than the first radius of
curvature. -18 |1c421 42. The system of claim 37

wherein the neans for applying the first and second

forces conprise a first contact nenber positioned to

contact the releasable filmand a second contact

menber positioned to contact the releasable film the

second contact nenber being spaced apart fromthe

first contact nenber. -19
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