AN IMPROVED EJECTOR NEEDLE 1. Field Of The Invention This invention relates to an improved
ejector needle, a method for its manufacture, and to its use in the fabrication of microelectronic
devices such as semiconductor chips. 2. Background Of The Invention Semiconductor chips are used
extensively throughout the microeie ¢VIPRIS VED JEUTHORINBE DIduent of very large-scale integrated
circuits ("VLSI") there is an ever-increasing demand for a greater component density per unit of
microelectronic real estate. Consequently, to meet a growing demand for smaller and cheaper
applications semiconductor chips themselves must be fabricated having smaller dimensions. The
demahd IGeldiOLHips Inyéatienample, 3D stacking memory devices, RF power packages, smart cards
and smatrt labels, requires ultra-thin wafers. In the past much of the prior art has focused on the
semiconductor wafer and its composition. Although wafers are now designed which are considerably
smalldihisnia Yeritenretiatsie ttham itheip verbejecos ssresllittie iyl thad menuditate catalvaits tiveiprocess
o dem|ating: i, PIGI:HAAIR AURBOIITEHH T dupi RiRERR YR, The abillty to obtain discrete
completed dies with no process tflaws and with a minimum of damaged dies is much desired in the
industry. Because of the limitations inherent in the prior art methods, new and innovative

manuwacLiG NSIRIE B RPNsiagiY being sought to successfully meet the industry demands to
reduce assembly losses resulting from damage to individual die components. A majority of these
assembly losses occur as a consequence of incorrect die ejector needle set up or the use of poor or

inadeguaiesnaaels: aalacienstd theerspdusinilersithis rasite R damagadatheRackigidgeof the die

or cracking or marking of the die. The dies when marked, cracked or damaged In this way are no
longef I OLEEE RSP TRESFAF RIS GMHtrdNeCh bR EXFRiRITERE TR fRicing a

numbgie ks diaipendt deasts yeh assemeaoeictaitbiRslRepidatetbnitadbarsquisitetlayout onto an

adhesive film or o . :
growing (?emand for smaller and cheaper applications semiconductor chips themselves must be

fabricated having smaller dimensions. The demand for thin chips in, for example, 3D stacking

memory devices, RF power packages, smart cards and smart labels, requires ultra-thin wafers.

In the past much of the prior art has focused on the semiconductor wafer and its composition.
Although wafers are now designed which are considerably smaller and more reliable than their
predecessors little energy has been directed towards the process of demounting the wafer from its
support medium during processing. The ability to obtain discrete completed dies with no process

flaws and with a minimum of damaged dies is much desired in the industry.

Because of the limitations inherent in the prior art methods, new and innovative manufacturing
methods are constantly being sought to successfully meet the industry demands to reduce assembly
losses resulting from damage to individual die components. A majority of these assembly losses
occur as a consequence of incorrect die ejector needle set up or the use of poor or inadequate needle
selection. At the production level this results in damage to the back side of the die or cracking or
marking of the die. The dies when marked, cracked or damaged in this way are no longer fit for

use.

In general, the manufacture of microelectronic components involves placing a number of suitable
devices such as semiconductor chips populated with the requisite layout onto an adhesive film or
tape. The adhesive film or tape allows the manufacturer to build the chip. However, once built it is

necessary to release individual dies without damaging the individual components from their wafer



tape. The adhesive film or tape allows the manufacturer to build the chip. However, once built it is
necessary to release individual dies without damaging the individual components from their wafer 1
support and to separate them into discrete units for later packaging. This stage in the manufacture of
any migppeteat@ riGelairite ibapiahleaistieio dhitsipstustey patagitile anisetaicongie aratleadivstration.
Because the deviclestare small and dei)irfate ang ng]ene(éfstsa% %ontzl%t or a mj alignénegi of the contact
betweari e YENEES TR TmTATUR RPN OF O CHE ANt MaREPEieR SO 8|Ee 0 fieedles, Die
push-fipsteadiesBaicisdwesdarses mefacitirapib delicate edjaibleckssaancdamege dlnd saligiortdctronic
device, (RRdsiABLUNILIor WIRGTRTacesSng) BUChIosses &raepelhio e, dusiiysficcordingly.
there 1S a need Jor improve methods and tools for re easing microelectronic devices and in particular
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aforementioned disadvantages, or one which will at leas Ic with a useful choice. 4.
State EH$tHY-the Invention. Accordingly, in its broadest aspect the invention provides for an ejector
needle, suitable for use in microelectronic device manufacture, which has a hardness sufficient to
release or deflect a die from its adhesive support without damage to the die or to the die backing and

wherehttplisgtdheredsrnes hignErsnyed mstbads stddpobufontsigaring svserelagroajsedayisrsel or

tungstea sapaigeuREseRsd iRaludiba E8S PRATPEM N o BYEHLIR M RRYEgs for an ejector needle of a
hardness sufficient to allow a die to be released or deflected from its adhesive support without

damaging the die or die backing and which will itself break or deform before causing damage to the
die during the release process.

3. Objects Of The Invention

It is an object of the invention to provide an ejector needle which will go some way towards
obviating or minimizing the aforementioned disadvantages, or one which will at least provide the

public with a useful choice.
4. Statement of the Invention.

Accordingly, in its broadest aspect the invention provides for an ejector needle, suitable for use in
microelectronic device manufacture, which has a hardness sufficient to release or deflect a die from
its adhesive support without damage to the die or to the die backing and wherein the ejector needle

is made from a material other than hardened steel, high speed steel or tungsten carbide.

Accordingly, in a second aspect the invention provides for an ejector needle of a hardness sufficient
to allow a die to be released or deflected from its adhesive support without damaging the die or die
backing and which will itself break or deform before causing damage to the die during the release

process.

Preferably, the ejector needle, suitable for use in microelectronic device manufacture, has a

hardness of M78-M80.



Preferably, the ejector needle, suitable for use in microelectronic device manufacture, has a hardness
of M78-M80. 2 Preferably, the ejector needle comprises a thermoplastic material. Preferably, the
thermoplastic material is an elastic, anti-static thermoplastic polymer or similar. Preferably, the ejector

needleBasdReade; ipisadissieldoaipiars Hthantopldviaimesiannd most preferably the radius is from
about 100 to 300microns. Preferably, the die size has a width of from 0.Imm to about 10mm and a

length of from about 0.1mm to about 10mm. Preferably, a plurality of the ejector needles are
combifeteoibdyr alye thtonfiopia it eedibe il ockn Aatarding-tmactkhmimeplasti optiignryentionithere is
provided a ejector needle suitable for use in microelectronic device manufacture which comprises a
thermoplastic polymer having a hardness of M78-M80 and which has the following dimensions: (i) a
need|Eiferablinstyf diestrubensd] 60 an50B dbdpmadiyii ol brtedim [Ehgtid 606 omreissueidnosabout

30m”br@f’9r§b edlerandtef fIRm 268 8063k 70 degrees from the longitudinal axis, and (iv) a

needle diamefer of from about 0.1 to about 2mm and Preferably, the ejector needle is made of a
thermoplastic polymer having: (i) a needle tip radius of from about 100 to 300 microns, (ii) a needle

lengttpafifrom phesitib e A0 Ut ZAMMs fibhriesdiadiRBngv kiR bR if fhnulrddegrees

from the longitudinal axis, and (iv) a needle diameter of from about 0.1 to about Imm. A fourth aspect
of theQramtisr7 PPyl Il or a method of releasing individual dies from an adhesive backing support,
the method comprising the steps of: (i) mounting a wafer containing a plurality of discrete chips onto a

flexible, adhesive foil ) _
Preferably, a plurality of the ejector needles are combined or arrayed to form a needle block.

According to a third aspect of the invention there is provided a ejector needle suitable for use in
microelectronic device manufacture which comprises a thermoplastic polymer having a hardness of
M78-M80 and which has the following dimensions:

(1) a needle tip radius of from about 50 to 500 microns,

(11) a needle length of from about 10 to about 30mm,

(ii1) a needle tip angle of from about 5 to about 70 degrees from the longitudinal axis, and

(iv) a needle diameter of from about 0.1 to about 2mm and

Preferably, the ejector needle is made of a thermoplastic polymer having:

(i) a needle tip radius of from about 100 to 300 microns,

(i1) a needle length of from about 15 to about 20mm,

(iii) a needle tip angle of from about 5 to about 20 degrees from the longitudinal axis, and

(iv) a needle diameter of from about 0.1 to about 1mm.

A fourth aspect of the invention provides for a method of releasing individual dies from an
adhesive backing support, the method comprising the steps of:

(i) mounting a wafer containing a plurality of discrete chips onto a flexible, adhesive foil

(11) sawing the wafer into individual die components, and

(ii1) propelling or otherwise presenting an ejector needle or ejector needle block according to the
first, second or third aspect of the invention to the back side of each die with a force sufficient to
both break the adhesion forces between the adhesive foil and the die back and to present the die to a

vacuum pick up tool to be further processed.



(i) sawing the wafer into individual die components, and (iii) propelling or otherwise presenting an
ejector needle or ejector needle block according to the first, second or third aspect of the invention to
the back side of each die with a force sufficient to both break the adhesion forces between the
adhesive foil and the die back and to present the die to a vacuum pick up tool to be further processed.

3 Afif h ect oft invention relaltes to the use c%f an e jector ngIedIe ar e ector %flle block
(‘Tt he 1mve th tes to the l*%%o an ejector nee or C{ﬁ T nee (E]é
accor IrSt, secon h|r aspect of the'inve |on or |n metno accor ing to the fourth

aspecztcobtﬂmgmn(frrsn sth@mbmnﬂauﬂmmtwﬁém mndWMnnmfeméalmmad:edrdmgsomhd mm sixth
aspectaLibe meReRISRIF I AMIEGIedranie devich uhenae manulagiied ysipg.a ejector

needle oF ejector nee accor ing to according X0 th secon daspec of the
invention or in a method according to the fourth aspect of the invention. 5. Deflnltlons Die. A single

rectanguiafRIGRE of SHDIGOAHFALIMALGIY AR YRR SRCEH %@1@9&9&9&%&%&&&% 95% slice) of

fabricated; refers to a semiconductor which has not yet been packaged. Watfer. A thin dis

silicorispiouiesdln anyiseioanaedinipack-acensding ieeeprdinteie lirsintedpoi.aitirdiespect of
Thermgepiavticish BaieHahdnRIdvicirasRies S Riteh WhrbhgatedRRddarden when cooled. A

thermoplastic will soften, flow, distort appreciably, or break (if hard) when subjected to sufficient heat
and pressure. Examples of thermoplastics are: acetal, acrylic, cellulosic, chlorinated polyether,
fluorogarprmmiigh@mides (nylons), polycarbonate,polyethylene, polypropylene, polystyrene, some
types of polyurethanes and vinyl resins. Hardness: Hardness is defined as a material's resistance to

indentfoft WR8IE Z5 ﬁ?l%uﬂ@éa‘%eﬁﬁﬁgacwms‘?‘ém?h8H%‘§’ﬂ?l%éﬂ‘qugéﬁlﬁ?l‘?ﬁ@agﬁﬁmﬁ hardness
is ShotePpsenfateicdicdnadstirasdbentiepiduipentication adeyrindentiaicRisadcale from zero to a

tenth of an inch (0.1 in.).
Wafer. A thin disk (or slice) of silicon on which many separate chips can be fabricated and then cut

into individual die.

Thermoplastic. A material that will repeatedly soften when heated and harden when cooled. A
thermoplastic will soften, flow, distort appreciably, or break (if hard) when subjected to sufficient
heat and pressure. Examples of thermoplastics are: acetal, acrylic, cellulosic, chlorinated polyether,
fluorocarbons, polyamides (nylons), polycarbonate, polyethylene, polypropylene, polystyrene,

some types of polyurethanes, and vinyl resins.

Hardness: Hardness is defined as a material's resistance to indentation when a static load is
applied. The most common instrument used for measuring hardness is Shore Durometer. It
measures the depth of penetration of an indenter on a scale from zero to a tenth of an inch (0.1 in.).
A zero reading indicates that penetration depth was at its maximum; a reading of 100 specifies

there was no penetration.

Rockwell hardness testing is a general method for measuring the bulk hardness of metallic and
polymer material (plastic). Although hardness testing does not give a direct measurement of any
performance properties, hardness correlates with strength, wear resistance. The Rockwell method

measures the permanent depth of an indentation produced by a force on an indentor.

Rockwell hardness scales B and C are generally used for metals. The Rockwell E, M , R scales are

used for polymers.



A zero reading indicates that penetration depth was at its maximum; a reading of 100 specifies there
was no penetration. Rockwell hardness testing is a general method for measuring the bulk hardness of
metallic and polymer material (plastic). Although hardness testing does not give a direct measurement
of any performance properties, hardness correlates with strength, wear resistance. The Rockwell
meth sures t er ent depth of an indentation produced by a force on an indentor.
Rock&v%?l[?%? rllrtlagsesr é){:eg gg@%%& o 3r§1§éﬁreora ():/eﬁ?s?élde ?SP %8%%?“?%?3%%&%&@*&%“}*&‘ scales are
used fmspblymers. 4 Yield. Number of acceptable units (die) produced on each wafer compared to the
maximum possible. Microelectronic device is used as a term to cover Semiconductor wafer-fabricated
chips or dies such as circuit chips, laser chips, IC chips, laser bars and the like. 6. Brief Description Of
The DYiovpriecThri¢Grd@neids Wikhaywa irradeqoyet ymieepdicton orafiemiishy eatethoblipsopryigad with
refereigg IQ cgp&ﬁ(;qgggppdgg}@gi EINGS) WRIEB LK Ghalushies an ejector needle having a needle tip
angle of 10, a needle tip radius of 200 microns and a needle length of 18mm. FIG. 2 shows an ejector
needle having a needle tip angle of 15, a needle tip radius of 250 microns and a needle length of

16.5myn. gier BRPHSBGT OPIR PRAVIRAVING a needle tip angle of 15, a needle tip radius of 100
microns and a needle length of 18mm. FIG. 4 shows an ejector needle havinsdz needle tip angle of

15, a hBeHIEHS PRI BRBAS AsRaabrd Bngranfcmoteligtio exmicmay sndusirhmsiesenss Mick up

procegiérfscompanying drawings in which:

FIG. 1 shows an ejector needle having a needle tip angle of 10° a needle tip radius of 200 microns

and a needle length of 18mm.

F1G. 2 shows an ejector needle having a needle tip angle of 15°, a needle tip radius of 250 microns

and a needle length of 16.5mm.

FIG. 3 shows an ejector needle having a needle tip angle of 15°, a needle tip radius of 100 microns

and a needle length of 18mm.

FIG. 4 shows an ejector needle having a needle tip angle of 15° a needle tip radius of 200 microns

and a needle length of 18mm.

FIG. 5 illustrates a die pick up procedure.

The below Examples and Figures provide product evaluation information of plastic ejector needles
and more particularly to needles made from a thermoplastic, having a Rockwell Hardness of M78-
MS0.

FIG. 6 Needle information.

FIG. 7 Plastic Ejector Needle On ESEC 2007 Machine.

FIG. 8 Plastic Ejector Needle On ASM AD889 Machine.



The below Examples and Figures provide product evaluation information of plastic ejector needles
and more particularly to needles made from a thermoplastic, having a Rockwell Hardness of M78-
M80. FIG. 6 Needle information. FIG. 7 Plastic Ejector Needle On ESEC 2007 Machine. FIG. 8 Plastic
Eject@mieedie e ASMMAINB889 Machine. 5 FIG. 9 Needle Information. FIG. 10 Actual vs Quality
Results. FIG. 11 Needle Information. FIG. 12 Ejector Needle Condition. Ejector Up Level Setting 310
motor step. Inspection under High Power Scope. FIG. 13 Ejector Needle Condition. Ejector Up Level
SettingIG100hFaterabteinspeBitsnlsnder High Power Scope. FIG. 14 Ejector Up Level 310 and 330.
FIG. 15 Ejector Up Level 305 and 340. FIG. 16 Ejector Needle Condition. Ejector Up Level Setting
300. Inspection under High Power Scope (5x). FIG. 17 Ejector Up Level 300 and 340. 7. Description
Of ThEIfpvEhiNgedBnkeiofimsikay process steps in the manufacture of semiconductor memory chips is
the separation of discrete, individual die components from a wafer mount. The present invention is
directed to the assembly stage of a semiconductor chip manufacture and more particularly relates to
the refd&sd HEjrwiorideadgiéondiioan Bkl thpeebbelting 3 tRapdienstdre dndpeidiorhitadgre chip was
beingppgit pdie: Boghassembly steps of a fabricated and tested semiconductor chip involve the
following

FIG. 13 Ejector Needle Condition. Ejector Up Level Setting 310 motor step. Inspection under
High Power Scope.

FIG. 14 Ejector Up Level 310 and 330.
F1G. 15 Ejector Up Level 305 and 340.

FIG. 16 Ejector Needle Condition. Ejector Up Level Setting 300. Inspection under High Power
Scope (5x).

FIG. 17 Ejector Up Level 300 and 340.

7. Description Of The Invention

One of the key process steps in the manufacture of semiconductor memory chips is the separation
of discrete, individual die components from a wafer mount. The present invention is directed to the
assembly stage of a semiconductor chip manufacture and more particularly relates to the release of
individual dies from an adhesive tape on which they have been held while the chip was being built.
The final assembly steps of a fabricated and tested semiconductor chip involve the following
generic stages, although manufacturing variations will occur depending on the manufacturer
involved, the tools employed and type of component being made. It is one example of which there

are many.

In general the stages are:
7.1 Wafer Mounting and Sawing . This step attaches a wafer and a film frame to adhesive tape
(mylar) or to ultra-violet sensitive (UV) tape. The tape holds the wafer and die in place during

subsequent processing. A diamond-edged saw blade, approximately the thickness of a human hair,



generic stages, although manufacturing variations will occur depending on the manufacturer involved,
the tools employed and type of component being made. It is one example of which there are many. In
general the stages are: 7.1 Wafer Mounting and Sawing. This step attaches a wafer and a film frame

to adkesikeapger Mdandoridualltir-vinleisensiple 4B)160e. sphe depsdroldsvilienvalgieandig in
place during subsequent processing. lampnd-edged saw blade, approximately the thickness of a
huma?lnLéa(ﬁlrl%2 gtggg%l%g?\,%afecrem{gn? ?%%@gal‘bﬁ@?sigedﬁ%%a\ C R eCBétr‘flgﬁfPé‘/gtsﬁS‘,’b%ﬁr f&volutions
per mipcitgedhou mih ahspddsind 818 wefdimekeep (Beadnglesiupeloseand th Ruitvg thenaptiipg process,
water js, spr on.both the blade and the.wafer to keep the temperature low and to remove
damag%agd%)é%%.cﬁﬁgg cu%tmé%% e waler ?eé%%glsgg'ﬁﬁ%#) rla -If)sreessalﬁ'ﬁe' rinse wash. 7.2 Die Pick-up
and Fﬂa?t:@i(ﬂécwlea@éﬂm(ﬁm@Rt)lelars&th?etamg@m)mdfetrhm apge ereafedriypatestateddiyea Tse map
dentibesydieriablei RIS LLRRRER'MG: RS SEISCIRY AiFaIDOueA P, B MValPr, nd placed
with adhesive on a leadframe or an "interposer” geherally at speeds of up to 3% 0 tle per%our. To
removectalgie Mgl sbediviithraghissivejentadondénims push iptdronsdse gentrallnattspredisod watuum tip
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complete functional die are then adhered to an interposer--orlead frame--and batches of interposers

are cliedaps 4p HYAFHBNSER (s Abn digeraptigtop. Linsut ablmensigrrsied dislarvleit 99.9899% pure and
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communication rEath (circuitry connection) between the die and the com}outer. Ultrasonic gold-ball

bondifi8ms t@RAMYGReMA BETRAMRS ARFNSEHIR aReNsY Rest thpaditiacienos¥able of interconnecting
the die. bwideBslsdiaghahinterplaserficadl s ope daststhirh&EMRAPaWaHRARN Haking Kieapswation,
the di agd as aII,Eortion of_fhe int]ereJoser/Ieagframe L o )

the die and the interposer. The gold Wire provides the communication path (circuitry connection)

between the die and the computer. Ultrasonic gold-ball bonding, a technique that combines

ultrasonic energy, heat, and force, is capable of interconnecting the die bond pads to the

interposer/leadframe bond pads.

7.4 Encapsulation. During Encapsulation, the die and a small portion of the interposer/leadframe
are covered with a hard plastic compound to protect the die. The equipment encapsulates the die by
moving the interposers into a mold area, using force to inject heated compound into the mold
cavities, and curing the compound. The mold is opened, and the interposers are pressed out and
cleaned.

7.5 Lead Finishing. Product must now go through either an Electroplating or Solder-ball Attach
process. In electroplating, the exposed metal on a leadframe is covered with a conductive metal
coating. While submerged in a tin and lead solution, leadframes are charged to attract the tin and
lead ions. This results in a uniform plated coating that increases conductivity, keeps the leads from
rusting, and provides a clean, even surface. In solder-ball attach, solder balls and flux are placed on
gold-plated pads located on the substrate. When heat is applied to the part, the solder balls adhere
to the pads. Leads or solder balls provide the final interconnect between the component and the
board application in the end-use product.

7.6 Trimming and Forming. In Trim & Form, leadframes are loaded into trim-and-form machines
where the leadfingers are formed step by step until finally the chips are severed from the frames.
An opens-and-shorts test is performed on each device, and the devices are sorted into good or reject
trays or tubes. The various positions and shapes of the leads and the package size and shape depend

on the final application and the customer's packaging requirements.



are covered with a hard plastic compound to protect the die. The equipment encapsulates the die by
moving the interposers into a mold area, using force to inject heated compound into the mold cauvities,
and curing the compound. The mold is opened, and the interposers are pressed out and cleaned. 7.5
Lead Finishing. Product must now go through either an Electroplating or Solder-ball Attach process. In
electroplating, the exposed metal on a leadframe is covered with a conductive metal coating. While
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providika"Ranr PRssPIststeltits abibisstage thetdndiediyal disir e mishomsbe alaticdsl Mated

pads lokrtethen dhessatbsiatiep b BilirRtiSaaRpliethéai e daarbribelFalidenaylscedmera (e she pads.
t between the compagnent and the board application

Leads or_solder balls proyide the final interconnec )
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pick-up and place process. Itis at this stage that indi
whichfendyprpeosesaeddy nabplaciepsitRemia enwiandemediate carrier or lifted and placed directly onto a
substrate such as a die attachment material. In most instances a pick & place machine is used
togetiSarpritingldjeberelent The:masiineevdLadmiairan eigater preadition Rjietiacblotikgantaining a
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ack Side or the die whereirradiyesion torces holding 16 YO R I 4 BhokeR 4wl
ejector needles made from materials which are more forgiving on contact with the back side of
dies. At present ejector needles or pins made from high speed steel (HSS) or tungsten carbide
(WC) are used. The needles that are presently available have a hardness which is unsympathetic to
the processes for which they are used. The inherent hardness of the high speed steel or carbide
ejector needles damages either the sticky adhesive layer on which the dies are seated or chips,
cracks or fractures the dies themselves. Further, the process of lifting individual dies from their
adhesive foil requires constant operator vigilance and expertise. It is essential for an operator to
select not only the correct needle type for the die to be displaced but also the precise needle height
and speed for the operation. There is little or no room for error. Damage caused when an incorrect
ejector needle type, an incorrect ejector needle height or ejector needle speed is selected is a

constant source of operator frustration and results in undesirable production losses. Machine

downtime to reset operating parameters is also a cause of considerable annoyance.

The present invention therefore provides an innovative solution to the above problems. By using
an ejector needle made from a thermoplastic material it has been found that not only is damage to
dies, evident at the pick and place stage of semiconductor assembly, eliminated or at least
substantially reduced but also that faults resulting from operator error are also significantly
reduced. The use of a thermoplastic ejector needle has gone some way to providing relative

operational latitude to what is for all intents and purpose a meticulous and precise process.



be released from the foil and presented to a collet and lifted and grabbed (picked) for transfer to be
further processed via above steps7.3 and onwards. Surprisingly, the present inventors have found that
many of the production faults occurring at the pick and place processing stage can be eliminated or at

least gubstamiaijl¢ée désadpionaieatirgfejecEnftadifsnecETHY Invéitioals which are more forgiving
on contact with the back side of dies. At present ejector needles or pins made from high speed steel
(HSSTroenargsheditemidee pr¢@naievanton Prvitse diesuHmpiny ¢t esratolyngedifableetrive a hardness
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speed steel or carbide ejector needles damages either the sticky adhesive layer on which the dies are
seateBSFeHfsEORGerRaRARRLfabEsahenEs eRbRed Vi, Fhiaraeplatip matsbTieompPRidi¢idual dies
from teimagiassivejrilisgguires constant operator vigilance and expertise. It is essential for an
operator to select not only the correct needle type for the die to be displaced but also the precise
needle height and speed for the operation. There is little or no room for error. Damage caused when

an inqarieabsejneter-B@efiBodRRR N pRIes! RIRGFEsM RIS helohtjecBiariedipersdie spREshisselected
iSs a constant source of operator frtéstration and results in undesirable production losses. Machine
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inventignddtesaforenpionidesi asd o dvidlive wakitite iadhiecabovmiiplipns Bydisingear gjestar needle
made from a thermoplastic material it has been found that not only is damage to dies, evident at the
pick and place stage of semiconductor assembly, eliminated or at least substantially reduced but also
that falltserdefdtisgrfagrvecpenaaredas:are also significantly reduced. The use of a thermoplastic
eject%ig@rg!ﬁdrrllas gone some way to providing relative operational latitude to what is for all intents
and purpose a mieticulous and precise process. 8 8. Detailed description of a Preferred Embodiment of
The IBefiloppmane embodiment, the present invention provides for an improved ejector needle

Wher% Fracture and
Die Back Marking,
(See the Appendix for more detail).

Surprisingly the invention uses an engineerable thermoplastic with anti-static properties to prepare
an ejector needle. The thermoplastic retains its high tensile and impact strength at temperatures of

120 degrees C.

Typically, the ejector needle is machined from a thermoplastic polymer having a hardness of M78-
M80 and which has the following dimensions:

(1) a needle tip radius of from about 100 to 300 microns,

(ii) a needle length of from about 15 to about 20mm,

(iii) a needle tip angle of from about 5 to about 20 degrees from the longitudinal axis, and

(iv) a needle diameter of from about 0.1 to about Imm.

Where in the foregoing description reference has been made to integers or components having

known equivalents then such equivalents are herein incorporated as if individually set forth.



conventional ejector needle materials used in the Die-attach (DA) assembly stages of microelectronic
component fabrication are replaced with a thermoplastic material or composite thermoplastic
materials. In a most preferred embodiment the present invention relates to an ejector needle made
from @nelokamplés thermoplastic polymers. The ejector needles of the present invention also obviate
many.of the defects.commaqnly related to drillin hen the inco rect or |n r ate ector needle is
used. PWes% ré%\?’e?cfg% Ay cie%’a erg(c?r%séﬁcas IBQ TaCk w?]g aCYH’Bﬁlﬁg, %ﬁe QSA%F Die Back

Marking, (See the Appendlx for more detail). Surprlsmgly the |nvent|on uses an englneerable
thermUmastrC‘vmthT ropert are oL eedie. 111 e L

highjtensile and imﬂza?%t&lsajtﬁ }rl?gth at teE!rﬁ%}e]ﬁ%?es ol ﬁ%lﬂ gg?ees C E?ypﬂ%ally, the ejé"c‘tVSPH‘é‘éa lefis
machined from a thermoplastic polymer havmg a hardness of M?%- M80 and whi thdlEhe foIIO\q ing
dimengioRS i sa TEEHR P Tadius | |25 nTabout G0, 366 microt ||) aneedt ,L; lh |UH1U||| bout
15 to about 20mm, (iii) a needle tip|angle of from apout 5 to about degrees from the longitudinal
axis| amd (iv) a neeﬂle diameter of from about 0.1 fo about 1mm. Where in the foregoing descrlptlon
refe eﬂ{beA Mpgde 1o Ntegery @r ComponeT|ty4ravingKmon llgquwalemb thep bvlls,n equivalents
are herein mcorporclted as if individually set forth. 9 9. Examples

Needle 11.5 16.5 18.0 18.0 14 - 18
Length mm
Needle 70 70 70 70 60 - 70

diameter mp

The ejector needle is machined from an engineering thermoplastic, designated in-house as Zirneon
TL-216.

Important features of the needle relate to the radius of the needle tips which are shown as having
radii of 100mm, 250mm, 100mm and 200mm respectively. Conventional ejector needles made
from HSS and TC generally have needle tips with a radius of 100mm or less. The reader will also
note that the angle of tip of needles of the present invention is also substantially less than

comparable conventional needles.

An equally important feature of the thermoplastic materials of the ejector needle of the invention is
that it has a hardness of M78-M80 (measured in the Rockwell Scale). This hardness characteristic
allows the needle to be machined to exact dimensional specification and provides good dimensional
stability in use, yet also allows the ejector needle to break when under stress rather than causing

damage to the die.

Figure 5 is a diagrammatic representation of a pick and place apparatus suitable for use in the
present invention. The release of a semiconductor chip from a foil involves a pick head having a
chip gripper (1). The chip gripper is placed under vacuum and provided with a pick force, which
allows a die (2) to be drawn upwards and/or sideways away from the adhesive foil. Simultaneously

to the lowering of the pick head the ejector needle (3) is ejected out from its pepper pot housing (4)

10



Turning now to Figures 1, 2, 3 and 4 ejector needles are shown having the following dimensions.
Example 1 Example 2 Example 3 Example 4 Conventional Needle Tip Radius 100 250 100 200 <100
MIA Tip Angle 15 10 15 15 10 - 15 Needle 11.516.5 18.0 18.0 14 - 18 Length mm Needle 70 70 70
70 60wiflDa difister fordhie efdetes theatitefisrmachidkekiverfod whegingearing theimapltasiic, designated

in-hoy irneagn. TL-216. Important features of the needle relate tq the radius of the needle tips
i ke B R e e G T R
ejectohasadéercath9é tirordhe €8 doid MCnpenerdlyabave needle tips with a radius of 100mm or less.
The reader will also note that the angle of tip of needles of the present invention is also substantially
less than comparable conventional needles. An equally important feature of the thermoplastic
materis of Medificatione/dcieiations ofvEriBrefernedi irhbedithemtiness of M78-M80 (measured in the

Rockwiglh Seaish ERiRardnsss deacactarlin pllawadhrestle t@&ﬁmm%m&%g%siona'

specification and provides good dimensional stability in use, yet also allows the ejector needle to

breakWilds Bpdraptend shatatmarun mpdifisationaeamhg ansiale the abrygraneniionas ssbodiment

represaRiatiodephdickaRthel §o8i ARRALaIYS stifRliefenusRdRdbs. PreS]akipNEAliannd he release of
a semiconductor chip from a foil involves a pick head having a chip gripper S ). The chip gripper is

placeBAHEHAT BRI A Hr SRttt adpttio BT dBUsHsEKe only. For example, the precise nature

of the thermoplastic material from which the ejector needle is made may be varied providing that
requisite characteristics of hardness (Rockwell Scale M78-M80), good machinability and
dimensional stability are maintained. It will also be understood that the precise dimensions of the
ejector needles will also vary depending on the size and type of the die being made and the speed
of operation.

A Hardness of M78-M80 measured using the Rockwell Scale has an approximate Shore Hardness
of D785. Those of ordinary skill in the art will readily understand the comparisons between the

different hardness scales.

Throughout the description and claims of this specification the word “comprise” and variations of
the word, such as “comprises” and “comprising”, are not intended to exclude other additives,

components, integers or steps.

11



allows a die (2) to be drawn upwards and/or sideways away from the adhesive foil. Simultaneously to
the lowering of the pick head the ejector needle (3) is ejected out from its pepper pot housing (4) 10
with a sufficient force to release the die from the adhesive foil whereupon the die is met and secured
by the pick head and transported to the next process stage. A chip ejector not shown holds the
underneath of the adhesive foil by means of vacuum 10. Modifications/Variations of The Preferred
Embodiments While the invention has been described with particular reference to certain
embodiments thereof, it will be understood that various modifications can be made to the
above-mentioned embodiment without depaﬁ%g}{;lri[ﬂ;élge spirit and scope of the present invention.
The examples and the particular proportions set forth are intended to be illustrative only. For example,
the precise nature of the thermoplastic material from which the ejector needle is made may be varied

providing that reduisiif, GRREIGHSCe.aId A ARRRRARINGY BRAGMFE Ml p000 machinabilly
and dimensional stability are maintained. 1t Ise dimensions of the

ejector needles will also vary depending on the size and type of the die being made and the speed of
operation. A Hardness of M78-M80 measured using the Rockwell Scale has an approximate Shore
Hardness of D785. Those of ordinary skill in the art will readily understand the comparisons between
the different hardness scales. Throughout the description and claims of this specification the word
"comprise" and variations of the word, such as "comprises" and "comprising”, are not intended to

exclude StreRalefRnaubstastaly sednecsstisfack spataps g dig siopkinesapssdiy Elector Needle as an
AIterrfA)tWéoﬂf SR8 O piscfrudipede.

11) Wrong ejector needle material used due to identification mistake.

Needle Information

Needle Radius : 100 micron

Material : Plastic ( Rockwell Hardness M78-M80 )
Needle Length : 18.0mm

Needle Angle : 10.0 degree

Needle diameter : 0.7 mm

12



1) eliminates or substantially reduces die back marking and die cracking caused by : i) Wrong setup of
ejector needle. ii) Wrong ejector needle material used due to identification mistake. Needle
Information Needle Radius : 100 micron Material : Plastic (Rockwell Hardness M78-M80 ) Needle
Length : 18.0mm Needle Angle 10.0 degree Needle diameter : 0.7 mm 12 ESEC 2007 Parameter
Setting Machine DA L5/Mc. 1 Pickup Time :300 ms Foil Touch Time :-200 ms Needle Top Height :
1.2 mm Ejector Height Offset :0.6 mm Needle Velocity 40 mm/s Bond Head Vacuum 430 mmhg
Ejector Vacuum 550 mmhg ASM AD889 Parameter Setting Machine DA L15/Mc. 2 Ejector Home

’ Blieng Level 50 Ejector Up :190

Machme DA L5/Mc 1

Pickup Time : 300 ms
Foil Touch Time :-200 ms
Needle Top Height : 1.2 mm
Ejector Height Offset : 0.6 mm
Needle Velocity : 40 mm/s
Bond Head Vacuum : 430 mmhg
Ejector Vacuum : 550 mmhg

ASM ADS8R9 Parameter Setting

Machine DA L15/Mc. 2
Ejector Home Level :0

Mylar Level :0
Pre Eject Level : 50
Ejector Up : 190
Ejector Drive In :0

Home = Mylar-RSM : NO

Bond Head Vacuum : 530 mmhg
Ejector Vacuum : 530 mmhg

13



Ejector Drive In : 0 Home = Mylar-RSM : NO Bond Head Vacuum : 530 mmhg Ejector Vacuum 530
mmhg 13 Plastic Ejector Needle On ASM AD889 Machine 1 No die back mark encountered after 10
days running on ESEC 2007. 2 No die back mark encountered after 8 days running on ASM AD889.
3 Non pierce through of mylar on ESEC 2007 & ASM AD889 machines. 4 Total units produced was
226. 9K s ESEoaNEGBZ OK ARM M F8O BRLhido©tal die pick up fail - 113 / 226.9K (ESEC) Total die
pick up fail - 219 / 337.6K (ASM) 5. No mistake in wrong needle material used due to Plastic needle is
easily differentiate as compared to HSS needle Vs Tungsten Carbide needle. 6. Zero dice placement
error encountered throughout this evaluation. 7. Needle wear out : 18.0 mm - 17.93mm = 0.07mm 14
Plastic Ejector Needle Evaluation Needle Information Needle Radius 100 micron Material : Plastic
(Rockiv@ibHia taek soprkSvien) tarpskafler iéhdslis 18 rovimg aieESECAHYIZ. 10.0 degree Needle diameter

0.7 ma NiFgieSpranmagk eugaureyeR 8w B H8ys running on ASM AD889.
3 Non pierce through of mylar on ESEC 2007 & ASM AD889 machines.

4 Total units produced was 226.9K on ESEC and 337.6K on ASM AD 889.
Total die pick up fail — 113/ 226.9K (ESEC)
Total die pick up fail — 219/ 337.6K (ASM)

5. No mistake in wrong needle material used due to Plastic needle is easily
differentiate as compared to HSS needle Vs Tungsten Carbide needle.

6. Zero dice placement error encountered throughout this evaluation.

7. Needle wear out : 18.0 mm — 17.93mm = 0.07mm

14



DAY PICKUP MYLAR DIE BACK NEEDLE USED ERROR PIERCE MARK WEAR & USED | K THRU
TEAR NEW 0/ 50 units 0150 units 0/50 units 18.002 MM 0 3 DAYS 0 / 50 units 0150 units 0 150 units
17.953 MM 180K 5 DAYS 0/ 50 units 0/ 50 units 0 / 50 units 17.895 MM 300K 7 DAYS 0 150 units 0
/ 50 uRksfd Bje¢toit NeéBS8E MM 9 DAYS 5/ 50 units 0 150 units 0 / 50 units 17.815 MM 540K
15 Plastic Needle Results (200m radius-with sleeve, big die) NEEDLE INFORMATION Details:
Needle Radius = Near to 200m flat tip Material = Plastic (Rockwell Hardness M78-M80) Needle
Lengtieediz hormatiddeedle Angle = 34.30 Needle Diameter = 0.7 mm DIE INFORMATION Device =
ABLR*A061CAQ Die Thickness = 375+/-25m Die Size = 2890m x 2560m Die Finish Back = Raw
SilicoNNerstepdiosype = ASRPADC88D Machine # / Line = NRS 20, DA#2

Material : Plastic ( Rockwell Hardness M78-M8&0 )
Needle Length : 18.0mm

Needle Angle : 10.0 degree

Needle diameter ;0.7 mm

LIFE SPAN VS QUALITY RESULTS

DAY pickup | MYLAR | b pack | NEEDLE
USED ERROR PIERCE MARK WEAR & USED /K
THRU TEAR
MNEW 0/50 units | 0/50 units | 0/50 units | 18.002 MM 0
3 DAYS 0/50units | 0/50 units | 0/50 units | 17.953 MM 180K
5 DAYS 0/50 units | 0/50 units | 0 /50 units | 17.895 MM 300K
7 DAYS 0/50 units | 0/50 units | 0 /50 units | 17.883 MM 420K
9 DAYS 5/50 units { 0/50 units | 0 /50 units | 17.815 MM 540K

15




16 PARAMETER SETTING PARAMETER SETTING PARAMETER SETTING BHTable Pick Delay 50
Arm Bond Delay 60 Head Pick Delay 30 Head Bond Delay 60 Pre-eject Delay 0 Suck Bond Delay 20
Eject Up Delay .30 Wafer expansion 30 Pick Delay _ 60 Bond Delay 60 Ejector height max (with
sleev@laititnNeedld Kesultor step LITY QUA Ejector Up Level Setting = 305 motor step (pickup level)
Samp(2@zem ratlissecdtR ideevel igulib) Sticky Foil 0/350 2. Mark On The Die Back 0/25 3. Die
Placement Defect 0/1200 4. Unpick Die/missing die 8/1200 (height increase to 310) Ejector Up Level
Settlng 330 motor step (max height) Sample size 1. Needle Pierce Through Sticky Foil 0/350 2.

' ' RMATIEN3. Die Placement Defect 0/1200 4. Unpick Die/missing die 0/1200

Details:

Needle Radius = Near to 200pm flat tip

Material = Plastic (Rockwell Hardness M78-M80)
Needle Length =17.989 mm

Needle Angle =34.30°

Needle Diameter =0.7 mm

DIE INFORMATION

Device = ABLR*A061CAQ

Die Thickness =375+/-25um

Die Size =2890um x 2560um

Die Finish Back = Raw Silicon
Machine Type = ASM AD 889
Machine #/ Line = NRS 20, DA#2

16



After 8 days running with 260,341 unit: No pierce through faced and we only can see the sleeve mark
after 4 days running. Also no dice back mark for each level monitoring. 17 DIE BACK MARK AND
TAPE PIERCE THRU MONITORING Ejector Up Level Setting 310 motor step Inspection Under High
Power Scope (20 x ) No. of day Day 1 Day2 Day4 Day5 Day6 Day7 Day8 {s) (7/11) {8111} (10/11)
{1111PARMMETER SEINIAAB/11) Die back mark No mark No mark No mark No mark No mark No mark

No mar No No N MMEN;IT die back mark encountered
Iii?pexﬂorm é}g\l He-Nahio Ne.Ne -6 ET% &

after mon o die back mark encountered on ejector up leve 30 (maximum setting). 3.No die

back m@r‘ﬂé‘ﬁ&ﬁ’ﬁ‘t@r%'@ﬁ ejeetor up levefBoF@iskbs Y el). 4600 sticky foil pierce through
encountgsed pirieeetal; up Ievej 330 (maxiausn gg;,tp@g)e]g\jNo -stigky foil pierce through encountered
on eje |6V§ i‘.OS 6.At e ctor up Ievel 3 %ﬂ ﬁée%;fmk dice 8 times out of 1200 sample units.
Needle ngiﬁu ‘Ehs d to 31 7.Needle W ? IS % evaluation with total output 260.3K.
8.After HjeleySirinelitig, we canee the eje\éfef‘%leepetmmk at thmylar surface. No pierce through
after 8 g%[ﬁ%ngvjng productie%,:Plastic N%g 5%%%tion Repgyt On Blue Tape BGA23x23/NRS

Ejector height max {with sleeve):
1.2mm = 330 motor step

QUALITY
Ejector Up Level Setting = 305 motor step (pickup level)

Sample size

1. Needle Pierce Through Sticky Foil 0/350
2. Mark On The Die Back 0/25
3. Die Placement Defect 0/1200
4. Unpick Die/missing die 8/1200

(height increase to 310)

Ejector Up Level Setting = 330 motor step (max height)
Sample size

1. Needle Pierce Through Sticky Foil 0/350
2. Mark On The Die Back 0/25
3. Die Placement Defect 0/1200
4. Unpick Die/missing die 0/1200

After 8 days running with 260,341 unit:
No pierce through faced and we only can see the sleeve mark after 4 days running. Also no dice
back mark for each level monitoring.
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OBJECTIVE To eliminate die back mark initiated by Tungsten Carbide ejector needle which could
lead to crack die problem. NEEDLE INFORMATION Needle Radius = 100 pm Material = Plastic
Needle Length = 18.000 mm Needle Angle = 10.0 Needle Diameter = 0.7 mm DIE INFORMATION
Device = UFAH*TX21CAP Die Thickness = 375 25 pm Dice Size = 2940 pm (x) , 2940 m (y) Die
FinisiCBEEAE R A RKCON IMBARIE @ IBREE-TARRY MO8BLORI N achine # / Line = NRS L3/DA2
P AR AlHeil RISED &1 Néx iR ARPIMIDTd R GETTING PARAMETER SETTING BHTable Pick Delay 50
Arrn Bond Delay 50 Head Pick Delay :50 Head Bond Delay :50 Pre-eject Delay 0 Suck Bond Delay 30
: 8 h ghx Pemsiobcdfe P20kkDelay 50 Bond Delay 70 QUALITY

Day 1 Day 2 Day 4 Day s Dayb Day7 Day &
{77117 {811 (10011 (11113 {12111 {13/11) {15411

Die backmark | Nomark | Nomark | Nomark | Nomark | Momark | Nomark Mo mark

Tape pierce

fhru No No Mo Mo Mo o Mo

COMMENTS

1.No die back mark encountered after monitoring.

2.No die back mark encountered on ejector up level 330 (maximum setting).

3.No die back mark encountered on ejector up level 305 (pickup level).

4.No sticky foil pierce through encountered on ejector up level 330 (maximum setting).

5.No sticky foil pierce through encountered on ejector up level 305.

6.At ejector up level 305 , failed to pick dice 8 times out of 1200 sample units. Needle height
changed to 310.

7.Needle wear rate is 0.28% after evaluation with total output 260.3K.

8.After 4 days running, we can see the ejector sleeve mark at the mylar surface. No pierce through
after 8 days running production.

Plastic Needle Evaluation Report On Blue Tape

BGA23x23/NRS
OBJECTIVE
To eliminate die back mark initiated by Tungsten Carbide ejector needle which could lead to crack

die problem.

NEEDLE INFORMATION

Needle Radius = 100 pm

Maternial = Plastic

Needle Length = 18.000 mm

Needle Angle = 10.0°

Needle Diameter = 0.7 mm

DIE INFORMATION

Device UFAH*TX21CAP

Die Thickness 37525 um

Dice Size 2940 pm (x) , 2940 pm (y)

Raw silicon
ASM AD 889

Die Finish Back
Machine Type

18



Ejector Up Level Setting = 305 Sample size Needle Poke Through Sticky Foil 0/30 Mark On The Die
Back 0/20 Die Placement Defect 0/1200 Unpick Die 13/1200 Ejector Up Level Setting = 340 Sample
size Needle Poke Through Sticky Foil 0/30 Mark On The Die Back 0/20 Die Placement Defect
0/12001achipick Dignd/1206 INKY EBRAK MARK AND TAPE PIERCE THRU MONITORING Ejector
Up Level Setting 330 Inspection Under High Power Scope (20 x) Noof 123456 7 day(s) 89 10 11
Die b 0 No No No No No mark mark mark mark mark mark mark mark mark

mark kA keve plrce Naio NodioNe pipNo NaflppNg thru EECTORNEEDLE

COND P Level Setting 3301 U High
| COM V\%E?Uf}ll'g FNS%% bag marGI)( Ie%%%'rrr’l%?ré%)@ﬁé%g thlgﬁrl dlays monitoring.

Head Pick Delay D50 Head Bond Delay
Pre-gject Delay i Suck Bond Delay - 30
Eject Up Delay -0 Wafer expansion 30
Pick Delay 50 Bond Delay 70

QUALITY

Ejector Up Level Setting = 305 Sample size

Needle Poke Through Sticky Foil 0/30

Mark On The Die Back 0/20

Die Placement Defect 0/1200

Unpick Die 13/1200

Ejector Up Level Setting = 340 Sample size

Needle Poke Through Sticky Foil 0/30

Mark On The Die Back 0/20

Die Placement Defect 0/1200

Unpick Die 0/1200
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2.No die back mark encountered on ejector up level 340 (maximum setting). 3.No die back mark
encountered on ejector up level 305. 4.No sticky foil poke through encountered during this 11 days
monitoring. 5.No sticky foil poke through encountered on ejector up level 340 (maximum setting). 6.No
sticky foil poke through encountered on ejector up IeveI 305. 7.At ejector up level 305, failed to pick
i J&epld | (NGion with total output 454 K. 20 Plastic
Tape BGA23x23/NRS OBJECTIVE To eliminate die back mark
BPR 1dg ghi gedie Wwhich could lead to die crack problem. NEEDLE
INFORMATION Needle Radlus =100 gm Material = Plastic Needle Length = 18.000 mm Needle
Angle = 10.0 0 Needle Dlameter = 0.7 mm DIE INFORMATION Device = MFHX*T021AGP Die

FEVR

Thickess=235"20T 3 =5300 (X)), 5390 gnm{y) DierFmmsirBack = Raw sijrcomivtachine
Type ¥ D 889
Arﬁ'\(/ljgb\ 2 3 4 5 6 7 8 9 10 "

Dieback | Mo N Mo No Mo MO Mo Mo Mo Mo N
mark mark | mark | mark | mark | mark | mark | mark | mark | mark | mark | mark

Tape
pierce No No Mo Mo Mo Mo No No itlo] No Mo
thru

EJECTOR NEEDLE CONDITION
Ejector Up Level Setting 330.
Inspection Under High Power Scope (5 x)

OBSERVATION / COMMENTS

1.No die back mark encountered during this 11 days monitoring.

2.No die back mark encountered on ejector up level 340 (maximum setting).

3.No die back mark encountered on ejector up level 305.

4.No sticky foil poke through encountered during this 11 days monitoring.

5.No sticky foil poke through encountered on ejector up level 340 (maximum setting).
6.No sticky foil poke through encountered on ejector up level 305.

7.At ejector up level 305 , failed to pick dice 13 x.

8.Needle wear rate is 0.633 % after 11 days evaluation with total output 454 K.
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Machine # / Line = NRS L1/DA2 PARAMETER SETTING PARAMETER SETTING PARAMETER
SETTING Ejector Up Level : 300 Pick Delay :50 Pick Level :610 Arm Bond Delay :30 adlgtk. Pick
Delay : 30 Head Bond Delay : 30 Head Pick Delay : 30 Suck Bond Delay : 30 Pre-eject Delay : 0
Wafer expansion :7 Eject Up Delay :0 Pick Delay :50 QUALITY Ejector Up Level Setting = 300
SamppasiteNdae B RpkatibhrReéporo O UNOT 420 Mark On The Die Back 0/20 Die Placement
Defect 0/2000 Unpick Die 0/1000 Ejector Up Level Setting = 340 Sample size Needle Poke Through
StickyBBA232X3/NR8< On The Die Back 0/20 Die Placement Defect 0/1000 Unpick Die 0/1000 21 DIE
BACKOBIARKIAKD TAPE PIERCE THRU MONITORING Ejector Up Level Setting 300 Inspection
UndeT bledimiteaeadi Sbagleriddodritiated by Tungsten Carbide ejector needle which could lead to die

crack problem.

NEEDLE INFORMATION

Needle Radius =100 pm
Material = Plastic

Needle Length = 18.000 mm
Needle Angle =10.0°

Needle Diameter =0.7 mm

DIE INFORMATION

Device = MFHX*TO21AGP
Die Thickness =235+ 20 um

Dice Size = 5300 pm (x), 5390 um ( y)

Die Finish Back = Raw silicon
Machine Type = ASM AD 889
Machine #/ Line = NRS L1/DA2

PARAMETER SETTING
PARAMETER SETTING PARAMETER SETTING
Ejector Up Level - 300 Pick Delay - 50
Pick Level . 610 Arm Bond Delay : 30
BHIable Pick Delay : 30 Head Bond Delay : 30
Head Pick Delay 130 Suck Bond Delay : 30
Pre-eject Delay -0 Wafer expansion -7
Eject Up Delay -0
Pick Delay - 80
QUALITY
Ejector Up Level Setting = 300 Sample size
Needle Poke Through Sticky Foil 0/20
Mark On The Die Back 0/20
Die Placement Defect 0/1000
Unpick Die 0/1000
Ejector Up Level Setting = 340 Sample size
Needle Poke Through Sticky Foil 0/20
Mark On The Die Back 0/20
Die Placement Defect 0/1000
Unpick Die 0/1000
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No.ofy123456789101112 day(s) } Die back No No No No No No No No No No No No mark
mark mark mark mark mark mark mark mark mark mark mark mark Tape pierce No No No No No No
No No No No No No thru OBSERVATION | COMMENTS 1.No die back mark encountered during this
12 days monitoring. 2.No die back mark encountered on ejector up level 340 (maximum setting). 3.No
die bd2KBaAkK IEWCAORKANGD A RICBIBIRGIEIEVE BOBONKORINKY foil poke through encountered during
thls 12 days monltorlng 5 No stlcky foil poke through encountered on ejector up level 340 (maX|mum

77 K 22 Claims 1. An eJector needle for use in

avee-manafactare—the-alactor-needle—comprsing-a-thermoeplastic-and-wherein the
A o ) d o

ejectorineedle has a hardness sufficient to feleas¢ or deflect a die frorﬁ an adhesive support witho
damag t‘éc‘tr% die gr tg a glie packing. 24 An ejgctor needle fer uge in microglegtrgpic devige | 4,
manuffcfﬂﬁé‘%h ch is aof hardness sufficient to allow a di¢ to be feleased or deflected from an
adhesiye suppoit withgut damaging fthe dig or dig backing and which will itself|break ¢r deform befdre
causing) damage to the die ol die bagking during the release prqcess.

Die bhack Ma Mo Mc MO Ko Mo ]! Mo ND Mo Mo N
mark mark | mark | mark | mark | mark | mark mark mark | mark mark mark | mark

minO aoclronie = |
CIoeoururitnge P\/VIDD TmAATTUTHRULuUT G, Ll A>3 \41\4 AT A~ A4

Tape
pierce Mo NO Ma NO ND MND ND No Mo Na NG Mo
thru
OBSERVATION / COMMENTS

1.No die back mark encountered during this 12 days monitoring.

2.No die back mark encountered on ejector up level 340 (maximum setting).

3.No die back mark encountered on ejector up level 300.

4.No sticky foil poke through encountered during this 12 days monitoring.

5.No sticky foil poke through encountered on ejector up level 340 (maximum setting).
6.No sticky foil poke through encountered on ejector up level 300.

7.Needle wear rate is 0.56 % after 12 days evaluation with total output 377 K
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3. An ejector needle for use in microelectronic device manufacture which has a hardness of M78-M80
measured by the Rockwell Scale. 4. An ejector needle for use in microelectronic device manufacture
comprising a thermoplastic and wherein the ejector needle has a hardness sufficient to release or
deflect a die from an adhesive support without damage to the die or to the die backing and has the
following digriaons: (i) a needle tip radius of from about 50 to 500 microns, (ii) a needle length of
from about 10 to about 30mm, (iii) a needle tip angle of from about 5 to about 70 degrees from the
longitudinal axis, and (iv) a needle diameter of from about 0.1 to about 2mm. 5. A thermoplastic
ejector needte for desifcipicierdieciobrie demisogientiomedraasimenuiaetyra, itea dirstas sesfitsent to

release or delgeistngethenbpastd RS et BN totibor-dRMA0EHINHBE digrRler ihadigdacking and
has the foll%\{v('gg3 ecci{rgg 'ons:l@l needle tignr%giysto from bt?#t 50 t(% 50 elg)ici(ons, (ii) a needle

n
length of from about 10 to about ?ﬁvr%??ﬁﬁ a needle ?EJ“% eg eo ?‘r‘gr%a UL S 10 Asout 70 degrees

from the longitudinal axis, and (iv) a needle diameter of from about 0.1 to about 2mm. 23 6. An ejector

needle for use in migrgelestiesit davise imanwbarirsnw bishcisihardorsshHfide pimalow a die to
be released g dEfclf%egl from a agh Siv sugdoort Xgi ho%& amaging,the die or die b%(éking and which
e

o sutficién lqw 1e_to be released or ecte om,an, adhesive support,
will itself bréak or deform before causing damage {0 the die ordia' backing duRRY e Pei¥ase process

and which Hameamgdhediner dimeaskiog and(Whicherwlllésilf brasiior slefoom bebue c86ing §adagricrons, (i) a
needle lengihird fior aBLEKiRtQuARE W3R filiiadneedle tip angle of from about 5 to about 70

degrees from the longitudinal axis, and

3. An ¢jector needle for use in microelectronic device manufacture which has a hardness
of M78-M80 measured by the Rockwell Scale.

4, An ejector needle for use in microelectronic device manufacture comprising a
thermoplastic and wherein the ejector needle has a hardness sufficient to release or deflect a
die from an adhesive support without damage to the die or to the die backing and has the
following dimensions:

(i) a needle tip radius of from about 50 to 500 microns,

(i) a needle length of from about 10 to about 30mm,

(iii))  aneedle tip angle of from about 5 to about 70 degrees from the longitudinal axis, and

(iv) a needle diameter of from about 0.1 to about 2mm.

5. A thermoplastic ejector needle for use in microelectronic device manufacture which
has a hardness sufficient to release or deflect a die from an adhesive support without damage
to the die or to the die backing and has the following dimensions:

(i) a needle tip radius of from about 50 to 500 microns,

(i)  aneedle length of from about 10 to about 30mm,

(iii)  aneedle tip angle of from about S to about 70 degrees from the longitudinal axis, and

@iv) a needle diameter of from about 0.1 to about 2mm.
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(iv) a needle diameter of from about 0.1 to about 2mm. 7. An ejector needle according to Claim 4 or
Claim 6 or a thermoplastic ejector needle according to Claim 5 wherein the ejector needle or
thermoplastic ejector needle has: (i) a needle tip radius of from about 100 to 300 microns, (ii) a needle
length of from about 15 to about 25mm, (iii) a needle tip angle of from about 5 to about 20 degrees
from the longitudinah ajdsonnetdfe/Jor wie el inicissneionl dokt abaufOulrdvakaw dMmadsAn ejector

needle accQgingie laif4 9r aqgagg 9L aatskégrmo ﬁst C dejgctormrllea I‘%lvaccordlng toBCIalm 5 having

a hardness of M78-M80 measured by the el Scale e ejector neeaﬂg according to Claim 2,

Claim 3 or CrHAsBSihRAis Pl @fél%% aﬁééw@wﬁ%pﬁs@raaﬂherrﬁfé«mshnforr@atr&m@mm needle or

thermoplastie tagaditosraaestickagearaiagHoraesope et HichGiithe 4ofidRing diRksslain 9 wherein the
thermoplastdg is ar elasfic, an%lstaggﬂr%rﬁgr@%%sttl ol mer or similar. 11. The ejector needle or

thermoplastiC ejector needle according to any one of Claim L, Claim 4, Claim 5 or Claim 9 wherein the

thermoplastidis a ﬁﬂ?ﬁﬂé&ﬁ&@ﬂ?@ﬁ@ﬂiﬁ@%&k‘?@ma@@w ﬂméon TL-216. 12. The ejector needle or

thermop|asmm)ejecmreeae@l@aagmﬂmgnt%awma ewhihe degreading GlaisngiviiaseiRithmpeedle has a
needle tip rg ;us of bet % angd 500 ) tr8r] %%91 rPost preferably a radius of from about 100 to
ot

. CICT. O om al
300 microns. 24 13 "se” e ejector headle or" ermoprPastlc ejector needle according to any one of

the preceding Claims wherein the ejector needle or the thermoplastic ejector needle releases or

deflects a die having ajwvigtmalifeotSrdingotoiae ol Omim 3 8 iaattpREfgEabosdefelmm to

about 10mn§ccord1ng to Claim 5 wherein the ejector needle or thermoplastic ejector needle has:

() a needle tip radius of from about 100 to 300 microns,
(ii) a needle length of from about 15 to about 25mm,
(ii1) a needle tip angle of from about 5 to about 20 degrees from the longitudinal axis, and

(iv) a needle diameter of from about 0.1 to about 1mm.

8. An gjector needle according to Claim 4 or Claim 6 or a thermoplastic ejector needle

according to Claim 5 having a hardness of M78-M80 measured by the Rockwell Scale.

9. The ejector needle according to Claim 2, Claim 3 or Claim 6 wherein the ejector

needle comprises a thermoplastic.

10. The ejector needle or thermoplastic ejector needle according to any one of Claim 1,
Claim 4, Claim 5 or Claim 9 wherein the thermoplastic is an elastic, anti-static thermoplastic

polymer, or similar.

11. The ejector needle or thermoplastic ejector needle according to any one of Claim 1,
Claim 4, Claim 5 or Claim 9 wherein the thermoplastic is a thermoplastic polymer designated
Zirneon TL-216.

12, The ejector needle or thermoplastic ejector needle according to any one of the
preceding Claims wherein the needle has a needle tip radius of between 50 and 500 microns,

and most preferably a radius of from about 100 to 300 microns.
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14. The ejector needle or thermoplastic ejector needle according to any one of the preceding Claims
wherein the needle tip angle is less than 30 when measured from the longitudinal axis. 15. An ejector
needle block comprising a plurality of the ejector needles and/or a plurality of the thermoplastic ejector
needles according to any one of the preceding Claims combined or arrayed to form said ejector

needle blocks 16. Avsnethae Hédelarsing annadividaakdrdmmeadlostoesivg kaakinasuppert, the

method including.the-steps of: (i unting a wafer containin urality, of disgrete chips onto a
Tloxinle, acH B B S B S o
otherwise predesitidgiisntejansor Madthefor g tbnmeodbmfotinge codimisrghart, e efiate preceding
Claims to thelkagkosissuof@ag. or more of the die components with a force sufficient to both break the
adhesion forces between the adhesive foil and the die back and to thereby present the die to a pick
up tool to be further processed. 17. A use of an ejector needle or ejector needle block according to any
one of Clainhé 1- 15hsr tiseiomatedls Q8 CheamplastTlfinstos nsadle aAsaprdingtincany miclodiectronic

device. 18. frntigigeeeirnicpvicenandiacipragsingantriacior haedimeliakmariasiic ejector

needle or eiggtotgxrlllggldaleisblock according to any one of Claims 1-15 or in a method according to Claim
16. 19. An ejeé%or neecﬁe'according to claim 8 which has: (i) a needle tip radius of from about 100 to

300 microns, (ii) a needle length of from about 15 to 25 mm, (iii) a needle tip angle of from about 5 to

about 20 degrees amjipdongidudBlatiadsmphsng v praaagicdiareiReef Hesmabeant/drCato about |

mm. 25 plurality of the thermoplastic ejector needles according to any one of the preceding Claims

combined or arrayed to form said ejector needle block.

16. A method of releasing an individual die from an adhesive backing support, the
method including the steps of:

6] mounting a wafer containing a plurality of discrete chips onto a flexible, adhesive foil,
(ii) sawing the wafer into individual die components, and

(iii))  propelling or otherwise presenting an ejector needle or ejector needle block according
to any one of the preceding Claims to the back side of one or more of the die components
with a force sufficient to both break the adhesion forces between the adhesive foil and the die

back and to thereby present the die to a pick up tool to be further processed.

17. A use of an ejector needle or ejector needle block according to any one of Claims 1-

15 or in a method according to Claim 16 in the manufacture of a microelectronic device.

18. A microelectronic device manufactured using an ejector needle, thermoplastic ejector

needle or ejector needle block according to any one of Claims 1-15 or in a method according

to Claim 16.
19. An ejector needle according to claim 8 which has:
) a needle tip radius of from about 100 to 300 microns,

(i) a needle length of from about 15 to 25 mm,
(iii)  aneedle tip angle of from about S to about 20 degrees from the longitudinal axis, and

@iv) a needle diameter of from about 1.0 to about 1mm.
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