WO 2012/ 174707PCT/ CN2011/ 076011 DI ES PREPEELI NG APPARATUS AND METHOD
BACKGROUND OF THE | NVENTI ON 5Fi el d [0001] The present technology relates to
f abri cat iwo 20f2/iwemwirconduct or devi ces. Description of Relpatradv2riio76d19002]
After a wafer is divided into a plurality of individual dies 10 attached on
a dicing tape 20 vi [ VA pral led pick up
process will pick J%H? g“??ﬁgu g?ﬁ%éépg%agﬁ' % rom t e d|C|ng tape 20 as
shown in FIG 1A FIG 1B shows an enlarged schematic side view of a pickup
mechani sm for picking up SBACK@GROUND OfiEsE IdVENOMONhe di ci ng tape 20. The
singul arized dies 10 are pressed on their back side through the dicing tape
20 using an ejector 30 such as a thrust pin. As a result, the sem conductor
di es 510 peeled fromthe dicing tape 20 while being held by a suction
device 40 | ocated opposite the thrust pin 30 on the 15upper side. The
suct i on [@8%4]c dh4Prdsentttygdinokigl yelkies tinfahg caionuhlsemiconguctariesicesd to t he
vacuun1§§%£“ é00q3%¥5ygung t he pickup process, in the case where a

sem con thin as 100 p.mor |ess, when the backside of a
sem conductor die 10 is pushed up by the ejector 30 and the frontside of

t he sem[000R]uctfes adiaferli dividat inacch elirdlivy bhendswidial (dibsd@\fdt@ehedﬁ)n duoieinlgtape

resi dual_ 2Q bondin gt of t he ad bet ween t ie attach film 22
and t he i ¥ AG& Y h%@me?? F?Bh%?%?alﬁa D PIRESSS d? g singrlarisest |

subjiect ¢i® 18 ReNUNGicingrase Q@ ad sh&ltd ¥REY1 A SiGSPBaHew! An tehiaPoddakBematic
defects such as cracks or chipping occur, starting at the perlpheral part
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OF THE DRRAWMNRGSsuch as a thrust pin. As a result, the semiconductor dies 10 are peeled from the

dicing tape 20 while being held by a suction device 40 located opposite the thrust pin 30 on the
15  upper side. The suction device 40 is typically known as a rubber tip connected to the vacuum
pump.
[0003] During the pickup process, in the case where a semiconductor die 10 is as thin as 100
um or less, when the backside of a semiconductor die 10 is pushed up by the ejector 30 and the
frontside of the semiconductor die 10 is attached to the suction device 40, due to residual
20  bonding strength of the adhesive between the die attach film 22 and the dicing tape 20, the
peripheral part of the semiconductor die 10 is subject to a bending force at a relatively high
speed. In this case, defects such as cracks or chipping occur, starting at the peripheral part of
the semiconductor die 10, thus resulting in yield loss or a decrease in product quality.
Therefore, there have been demands for improvements in apparatus and method for fabricating
25  semiconductor devices.

DESCRIPTION OF THE DRAWINGS

[0004] FIGS. 1A and 1B are schematic side views showing a pick up process for fabricating

semiconductor devices;

[0005] FIG. 2 is an exploded schematic perspective view of an apparatus for prepeeling

30  semiconductor dies according to the present technology;

[0006] FIG. 3 is a partial schematic side view of an apparatus for prepeeling semiconductor

dies according to the present technology;



[0004] FIGS. 1A and 1B are schematic side views showi ng a pick up process
for fabricating sem conductor devices; [0005] FIG 2 is an expl oded
schemat i cwpenepgetorve vi ew of an apparatus for prepeel i rgTRORencenduct or
di es according to the present technology; [0006] FIG 3 is a parti al

schemat i j.d i ew.of an apparatus for.prepeelin em conductor dies.
accor di ¥l TS B s @ntcreBERRdPBYSY WD 2BRBIEY Ao TSCHIBREBY 17 PEESine
[ 0007] Fsleﬁiicoﬁdbétoﬁdi§§5&8ﬁﬁ1!1§tottﬁ@pﬁ@s&Wt&ﬂm@logﬁa”ber of the apparatus for
prepeel i ng sem conductor dies according to the present technol ogy; [0008]

FI G 5A gﬂﬂOQBF@G%’&%&ﬂ@%}&scfﬁéﬂﬁtid’ 518U Ry SNarPdhparadlsiSr b@ge&fng%&lid'o%uctor
sem conduct or dies according to the present technol ogy; 5[0009] FIGS. 6A-6E

are schehetdceordinate thhprgpangteghprle®icd for fabricating sem conductor devices
including a nethod of prepeeling sem conductor dies according to a first
embodi mdfP0Uf HGE pAddente schemaiot oigys $hooig a mrethody farsfabimcaging ssegesdndvaor of

emboat mait <ot MARAFE Rl elTRa LT RRRRBRG ier her® ARG, obSdimeny

vi ew of o thiepresemeckchnaogyg t ape with a reverse done-1i ke shape according to
a second enbodi nent of the present technol ogy. DETAI LED DESCRI PTI ON [ 0012]
Enbodi ng00B0|WHIG. 1Tow he clesgdd brav wiftd deffr@edrdieing aapd g6ith 2 dhmeligh sBape

which relate. to an arat us an met hod for prepeeling sem conductor dies
from a oﬁcewﬁ@lgtta?}& fiisf emiod; e%ﬁéﬁf‘sm@%ﬂt qug‘ﬂ"l?g?é aB&esent technol ogy may be
embodied in many di.fferent forns and shoul d. not be c¢onstrued as hein

li milfed [081HhETG@nd suhenlpged ate gt ¢ Heloemed dicingirpe With hesyerse d8Bail e arer e

provi dedysqdiddab alsBichdPnffoldRRat: B Wel gredfr fefiffoitgh and conpl ete and will
fully convey the present technology to those skilled in the art. |ndeed,

t he pr ed2iTAlldelD W SRAPTEONNt ended to cover alternatives, nodifications and

equi val ents of these enbodi nents, which are
[0012] Embodiments will now be described with reference to Figs. 2 through 8, which relate

to an apparatus and a method for prepeeling semiconductor dies from a dicing tape. It is
15  understood that the present technology may be embodied in many different forms and should
not be construed as being limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be thorough and complete and will fully
convey the present technology to those skilled in the art. Indeed, the present technology is
intended to cover alternatives, modifications and equivalents of these embodiments, which are
20  included within the scope and spirit of the invention as defined by the appended claims.
Furthermore, in the following detailed description of the present technology, numerous specific
details are set forth in order to provide a thorough understanding of the present technology.
However, it will be clear to those of ordinary skill in the art that the present technology may be

practiced without such specific details.
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25 [0013] The terms “top,” “bottom,” “upper,” “lower,” “vertical” and/or “horizontal” as may be
used herein are for convenience and illustrative purposes only, and are not meant to limit the
description of the present technology inasmuch as the referenced item can be exchanged in

position.

[0014] FIG. 2 is an exploded schematic perspective view of an apparatus 100 for prepeeling
30  semiconductor dies according to the present technology. The apparatus 100 includes a chamber
110 having a bottom base 112, a top opening 114 and an annular sidewall 116 extended

upward from the periphery of the base 112. A dicing tape 200 with a plurality of



20 included within the scope and spirit of the invention as defined by the
appended clains. Furthernore, in the follow ng detail ed description of the
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of the qoy offl b £hi k01 OTESER i c IR0 sehlifg ARintheN Y40MBRBEYd b3véeamhal so
be made ofpﬁ]rnetbg)fal @5(9[01 y tthe appar a%us 100 can 1 nclude a

tional l
seal i ng $ieipddrre 200 and ril?% dep @’éﬁf@/@e@f Iesidivealh 1@ dpe ippovimgdthe galingp of ihe ace
of the sindfwal | 161185 §ifwid MRfEY bf‘ﬁxe%@eﬁm%‘%ﬁédlﬁ‘& 120 &R %e an O- -ring in case that both

the cover 120 and the sidewall 116 have a ring-like cross-sectional shape. Instead of resting
directly on top of the sidewall 116, the sealing member 140 can be also received in a groove

170 formed in the top surface of the sidewall 116, as shown in a side view of FIG. 3. In this



30 chanber 116. As shown in FIG 2, the sealing nenber 140 can be an O-ring
in case that both the cover 120 and the sidewall 116 have a ring-1like
cross- secwpanel17stvape. I nstead of resting directly on tepTaN2he7eildewal
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the chamber 110, such as a UV light source for irradiating on the dicing tape 200 when the

25  dicing tape 200 is deformed due to the pressure difference introduced by the pressure regulator

150.

[0019] Further details regarding the apparatus 100 will be discussed as below with reference

to a method for fabricating semiconductor devices according to the present technology.

[0020] FIGS. 6A-6E are schematic views showing a method for fabricating semiconductor

30  devices according to a first embodiment of the present technology.

[0021] As shown in FIG. 6A, a wafer 210 is first attached onto a dicing tape 200 optionally
via a die attach film (DAF) 220. Dicing tape 200 typically comprises base materials such as
polyvinylchloride (PVC), polyethylene terephthalate (PET), polyolefin, or polyethylene with



[0021] As shown in FIG 6A, a wafer 210 is first attached onto a dicing
tape 200 optionally via a die attach film (DAF) 220. D cing tape 200
typi cal | ywoantwi7s®s base materials such as pol yvi nyl chl ecraa20RWIya11
pol yet hyl ene terephthal ate (PET), polyolefin, or polyethylene with WD
2012/ 174707PCT/ CN2011/ 076011 an adhesive.applied .o oth.surfaces. The
cdhesi veCARTSHET oy PBrLr Brose TG IO FaHEOFL DIHBE BARB R lPoR Uy
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pr océss, stiichghdetweortte strorcoudussor21ies AiPdartdhie DT 220, s hatsdypangathe ¢répeelmg he
di cing tape 200. [0022] Next shown jn Fl G .. th L,R210 1 s divjded
Mnto s aruPTRye Pt e by T SO TheiEic o 2 a3 A9 PRy hafisiL
200 by dr@ntid digingoaple 200ch as a di anond saw or a 10 laser (not shown)in a
so-cal |l ed dicing process. The adhesive on the dicing tape holds the
sem condoo2x]r NbixgSasi dhophaiaeF1GPreH, ehéllafer Diat i dibRleahtera hPalanbrRAhvARAl ar e
conpletely cut through so that. the dici ng tape . 200 is also scribed between
sem cond§Bi@Ndestesdis 612 o thdicingagne 20REY i IR 1RHEIDOR § diafoak AW R
| ocahi ongschghyeaRd wigiml £ B IHEOficHioeroddl, THMSIHSNESn e RBciHE AT IREE
easily during subsequent processes. 15&0023] Next, a method for prepeeling
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sem con i .att t. on . i p u 0
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convex shape such as do e shape, as shown in FIG 6D.
[0024] Next, a fluid is provided into the chamber 110 via the inlet(s) in the base 112 of the

25  chamber 110 from the fluid supply 152' for creating a pressure difference between opposing
sides of the dicing tape 200, that is a positive pressure inside the chamber 110 relative to the
ambient pressure. The fluid can be gas or liquid. As discussed above, the fluid is preferably
dried air or dried nitrogen to protect the dicing tape 200 from the moisture. For example, the
pressure inside the chamber 110 is in a range from 0.1 MPa to 0.5 MPa, which is higher than

30  the ambient pressure such as atmosphere pressure around 0.1 MPa. Such pressure difference

deforms the dicing tape 200 as a convex shape such as dome-like shape, as shown in FIG. 6D.

[0025] FIG. 7 is an enlarged view of the dicing tape 200 with a dome-like shape. As shown
in FIG. 7, the pressure difference between opposing two sides of the dicing tape 200 applies a



[0025] FIG 7 is an enlarged view of the dicing tape 200 with a done-1ike
shape. As shown in FIG 7, the pressure difference between opposing two
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tape 200, thereby introducing positional errors for a subsequent pickup process, which will be
discussed more in detail as below. In this case, the deformed dicing tape 200 preferably has an

30  aspect ratio of about 0.06-0.3, in particular about 0.06-0.11. For example, the dome height H is
preferably in a range of about 10-40 mm given that the dome width W is about 350 mm.

[0027] The flow rate of the fluid can be controlled by a fluid controller such as a valve with a
gauge shown in FIG. 6D. High flow rate of the fluid creates the dome shape of the dicing tape

200 in a relatively short period of time, thus improving throughput, but some semiconductor
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a solid ejector device such as thrust pins making contact with the semiconductors dies was used

to deform the dicing tape instead.

[0033] In one aspect, the present technology relates to an apparatus for prepeeling
30  semiconductor dies from a dicing tape with the semiconductor dies attached thereon. The
method comprises a chamber having a bottom base, a top opening and an annular sidewall
extended upward from the periphery of the base, the side wall has a substantially flat top

surface; a cover disposed above the chamber, the cover having a central opening, at least one
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of the chamber, wherein the semiconductor dies are located directly above the top opening of
the chamber; introducing a pressure difference between opposing sides of the dicing tape so
25  that the dicing tape is deformed to have a convex or concave shape relative to the top opening

of the chamber; and releasing the pressure difference.

[0038] In embodiments, the pressure difference is introduced by a pressure regulator
connected to the chamber via at least one inlet disposed in the base. In one example, the
semiconductor dies are placed outside the chamber, and the pressure inside the chamber is
30 larger than the pressure outside the chamber so that the dicing tape has a convex shape relative
to the top opening of the chamber. The pressure regulator increases the pressure inside the
chamber by introducing a fluid into the chamber. The pressure inside the chamber is increased

gradually by controlling flow rate of the fluid. In another example, the semiconductor dies are



WO 2012/ 174707PCT/ CN2011/ 076011 CLAIMS W claim 51. An apparatus for
prepeeling sem conductor dies froma dicing tape with the sem conductor
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with a first aspect ratio are picked up with a smaller force than the semiconductor dies on the
dicing tape which is deformed with a second aspect ratio smaller than the first aspect ratio in
the step of picking up the semiconductor dies from the dicing tape after the step of releasing

10 the pressure difference.

[0039] In embodiments, the method further comprises a step of irradiating a UV light onto the

deformed dicing tape.

[0040] The foregoing detailed description of the invention has been presented for purposes of
illustration and description. It is not intended to be exhaustive or to limit the invention to the
15  precise form disclosed. Many modifications and variations are possible in light of the above
teaching. The described embodiments were chosen in order to best explain the principles of
the invention and its practical application to thereby enable others skilled in the art to best
utilize the invention in various embodiments and with various modifications as are suited to the
particular use contemplated. It is intended that the scope of the invention be defined by the

20  claims appended hereto.
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We claim;

1. An apparatus for prepeeling semiconductor dies from a dicing tape with the
semiconductor dies attached thereon, comprising:

a chamber having a bottom base, a top opening and an annular sidewall extended
upward from the periphery of the base, the side wall has a substantially flat top surface;

a cover disposed above the chamber, the cover having a central opening,

at least one inlet disposed in the base; and

a pressure regulator connected to the chamber via the at least one inlet,

wherein the dicing tape is disposed between the cover and the top surface of the
sidewall to hermetically seal the top opening of the chamber, and

the semiconductor dies are located directly above the top opening of the chamber.

2 The apparatus according to claim 1, wherein the pressure regulator comprises a

fluid supply providing fluid to the chamber via the inlet.

3. The apparatus according to claim 2, wherein the fluid comprises gas or liquid.
4. The apparatus according to claim 3, wherein the gas comprises dried air or
nitrogen.

5. The apparatus according to claim 2, wherein the pressure regulator further

comprises a fluid control device to control flow rate of the fluid.

6. The apparatus according to claim 1, wherein the pressure regulator comprises a

vacuum pump.

11



7. The apparatus according to claim 6, further comprising at least one holding

member fixing the cover and the dicing tape onto the top surface of the sidewall.

8. The apparatus according to claim 7, wherein the holding member comprises

screw, pin, clamp or rivet.

9. The apparatus according to claim 1, further comprising a sealing member

disposed between the dicing tape and the top surface of the sidewall.

10.  The apparatus according to claim 9, wherein the top surface of the sidewall

comprises a groove receiving the sealing member.

11.  The apparatus according to claim 9, wherein both the top surface of the annular
sidewall and the cover have a ring-like cross-sectional shape, and the sealing member is

an O-ring.

12.  The apparatus according to claim 9, wherein the cover is a wafer ring.

13.  The apparatus according to claim 1, wherein the base has a planar or convex

surface.

14. The apparatus according to claim 1, wherein the at least one of the inlet is

disposed at the center of the base or at the vicinity of the center of the base.

15.  The apparatus according to claim 1, further comprising a UV light source

disposed within the chamber.

16. A method for prepeeling semiconductor dies, comprising following steps of:

disposing a dicing tape above a chamber having a bottom base, a top opening and

12



an annular sidewall extended upward from the periphery of the base so that the dicing
tape hermetically seals the top opening of the chamber, wherein a plurality of semiconductor
dies are attached on to the dicing tape and are located directly above the top opening of the
chamber;

introducing a pressure difference between opposing sides of the dicing tape so that the
dicing tape is deformed to have a convex or concave shape relative to the top opening of the

chamber; and

releasing the pressure difference, wherein the semiconductors dies on a dicing
tape which is deformed with a first aspect ratio are picked up with a smaller force than the
semiconductor dies on the dicing tape which is deformed with a second aspect ratio smaller
than the first aspect ratio in a step of picking up the semiconductor dies from the dicing tape

after the step of releasing the pressure difference.

17.  The method according to claim 16, wherein the pressure difference is introduced
by a pressure regulator connected to the chamber via at least one inlet disposed in the

base.

18.  The method according to claim 17, wherein the semiconductor dies are placed
outside the chamber, and the pressure inside the chamber is larger than the pressure
outside the chamber so that the dicing tape has a convex shape relative to the top opening

of the chamber.

19.  The method according to claim 18, wherein the pressure regulator increases the

pressure inside the chamber by introducing a fluid into the chamber.

20.  The method according to claim 19, wherein the pressure inside the chamber is

increased gradually by controlling flow rate of the fluid.

21.  The method according to claim 17, wherein the semiconductor dies are placed
inside the chamber, and the pressure inside the chamber is smaller than the pressure
outside the chamber so that the dicing tape has a concave shape relative to the top

opening of the chamber.
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22.  The method according to claim 21, wherein the pressure regulator decreases the

pressure inside the chamber using a vacuum pump.

23.  The method according to claim 22, wherein the pressure inside the chamber is

decreased gradually.

24.  The method according to claim 16, wherein the pressure inside the chamber is in a

range of about 0.01 MPa - about 0.5 MPa.

25.  The method according to claim 16, wherein the deformed dicing tape has an aspect

ratio of about 0.06-0.3.

26.  The method according to claim 16, further comprising a step of irradiating a UV
light onto the deformed dicing tape.
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