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 microglgciMPRONVEYS Y BOdT ORNIFE RH¥ent 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
demand feidlarogime hviestes@mple, 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
smalleTianehaieoretiabie tam ingicopeddseassatedidle eneroy hasikesimdireeaias lawasds e process
of demountjng the wafer.from its support mediym during processing. The ability to obtain discrete
complBIBePBI it T ERHSS AB SHE A B AT O ISR SUG cies is much desired in the
industry. Because of the limitations inherent in the prior art methods, new and innovative

manufactyring meth %s re constantly being sought to successfully meet the industry demands to
reduc 'as%@ ﬁ?‘i&i g%ﬁ&ﬂﬁﬁ“f‘%’ 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 productign level this results in damage to the back side of the die
o1 o1 B AT Y e 1 SRR HOGHLGRS CPUCRER G ST B Wl e o
longerafitvtan afsecrinlggosasallcthespandaditiresql WiGDebetoniacompaneedsiipédiemplReing a

number of suitable de}_/l%es such as semicondyctor chipsago ulated.with the r qltJisite layout onto an
adhesRIEH TGP RRBET TR VA ifth a5 e AHBNS tHE MkiuractiFSHE Bic B, However,
once hutdtitng deaceshnysiadiddease dhdiypelugsiestivithstthdamagiog chipdntardublesanigobents from

their Wf%[)erlrcated 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



1 support and to separate them into discrete units for later packaging. This stage in the manufacture
of any microelectronic device is problematic to the industry and is the cause of considerable
frustration. Because the devices are small and delicate any unnecessary contact or a misalignment of

the copiggbhelivesniparsevices mns dRRainaiexisatiien picRaflastiominplemanitesuehdsctaiector
needles, Die push-up needles micro-tweezers, die ejector pins, or needle blocks can damage the

microdlERIMICERAIFELORIRAEiSE 16 AR RsRatifehsiodusEh g S lidhaseuss dreossidfiabithe industry.
Accordiggistihersicapetr vinpraasnaethadk paddanisiRidalaasine micias e chionigtlaviges and

in particular semiconductor dies from an adhesive support film or tape. 3. Objects Of The Invention It is

an obj8EHST ARG BRI s SGeea AT SR LS IETORER il RIS RSRARS  dBviating or
minimigirgoihe-adnremenpesied tisrdamagesivascons, Wi e st dilsast prevideltis publiniwisea
useful choice. 4, Statement of thell}gv.enti_on. Ac or?in ly, in its broadgfs}:é alfpect the invi}ptio%provides
for an BT AREHONLL SHRE foFASES Y & PEUREES BN GRECHIPES SUATEIF ALY AN AFdness

sufficigmdtenrglease 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
needleagt artiait pess suficienid W siiopy @ cientelhaiseleases Ofodeflesiad: frtivtdiscadbaRi\ie\upport

without %]ama ing the die.or dje backing and which will itself break or deform before causing damage
to the 818 TLPTGHE T AR HHOE L PSR RS SERBP A del AMSble for wse in
microelectronic device manufacture, has a hardness of M78-M80. 2 Preferably, the ejector needle
comprises a thermoplastic material.

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-M&0.



Preferably, the thermoplastic material is an elastic, anti-static thermoplastic polymer or similar.
Preferably, the ejector needle has a needle tip radius of between 50 and 500 microns, and most
preferably the radius is from about 100 to 300microns. Preferably, the die size has a width of from

0.1mnpiefalael) IR ancderaibngiikernabauopldmentaahaut 10mm. 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 peimpiisesthdtheimoplastic pelymeidaygsad)annass OhdMiSpMSe potywich kasithe following

dimensions: (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, apdféivdy naedjecthameige okl ameadieutrddiaairmiResm 50sh B e o thieejasist needle is
made of ??thefm%%lastic poI%/mer Bi%\gﬁg éi) a needle tip radius of from about 100 to 300 microns, (ii) a
need|®IERER ST AOFALELS S Dot OfiF ¥ Reedle 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 | mm. A
fourth aspect of the invention roviﬂes for a method of releasj indi{}/\(i;gu | dies fram an adhesive
ki) QT e OO BHOH ) oo BP0 R P B T by of
discret® Ichipscoitoua flaxilale, adhesive foil (ii) sawing the wafer into individual die components, and
(i) 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 adbesteabigreesihatweenttie:pdhesivediel arddhshiiedaackapadoraenhtedidiBliéela vacuum
pick up tool to be further processed. 3

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,

(i1) 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:

(1) 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:

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

(i1) 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.



A fifth aspect of the invention relates to the use of an ejector needle or ejector needle block according
to the first, second or third aspect of the invention or in a method according to the fourth aspect of the
invention in the manufacture of a semiconductor wafer-fabricated chips or dies. A sixth aspect of the

invention relates to a microelectronic device whenever manufactured using a ejector needle or ejector
needle block according to accordingl to the first, second or third aspect of the invention or in a method

accordingfth #R R PEIPE IR aHRRLIBA WeEARIBSLODRE A SHAIE ToiarRstifh Bréce of
semicapeiiaiap foatey idoniecwiicr SRRTHIp &lestiikalsikaiith faveaheendahdcateslerefens fourth
semiconductor which has not yet been packaged. Wafer. A thin disk_ or slice). of silicon on which many

separdtP eHips BE A BE AR CAIBE MABHHERTELRT S THERAP Bk HelthBprAStiEN RYAEA% that wil

repeatedly soften when heated and harden when cooled. A thermoplastic will soften, flow, distort
apprecjably, or break (if hard) when subjected to sufficient heat and pressure. Examples of

thermdhREHEASArE ALHRIMEERIND TSR @ TR STEATHE SRS B SEAPBRE BUR A HIgEL

(nylongleqrotyarihebatge ohaibyie bRy RINCRem RolHig &the SaMedypesafthplyusptoases, and
vinyl resins. Hardness: Hardpess is %&fined le %m terial's resistance tqQ indentation when a static load
is appghsdTHE RSN BShEIPShasrQrTEH (s 8P Qﬁﬂtn‘bfs f e 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 r%adﬁ%i'ndicates that penetration depth was at its maximum; a reading of 100 specifies there
was no’ PH8AS Rockwell hardness testing is a general method for measuring the bulk hardness of
metallioiand spalyeectmaidiap{plasiceriitbadghdrandness tassingidbepaifigisledridiubci-oo@gasurement

of any, performance properties, hardness cqrrelates with strength, wear resistapce. The Rockwell
e A S bkt el Rt R e

Rockwell hardness scales B and C are generally used for metals. The Rockwell E, M , R scales are
used f%ﬁ&'yﬁ' ?Igic"n 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.



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
Drawings The invention will now be described by way of a non-limiting example only and with
reference to the accompanying 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. FIG. 2 shows an ejector

needleyhadingumbecete tipiaple @fikydeenpriiectn sadisshal 48P missans @nHannsesienength of

16.5mm. F|G. 3 shows an ejector needle having a needle tip angle of 15, a needle tip radius of 100
micror®S8h¢fa 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. Appendix. The Appendix provides product evaluation informatjon of plastic ejector needles
and MOy Fﬁ&ﬁﬂgﬁ)ﬂ?eflﬁ%é%végddraaaéeﬁlaﬁmﬁshﬁwagﬂ ?ﬂawafg%w&qﬁﬁ R

M78-Mgén 4s Biesariphips, Qtdhmipyaatieniponesef Haes key petkss 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 merepaciméschipti@iadftrheaielaasgsof 5 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

depentingioretifi@maitiudastbiedescribed by way of a non-limiting example only and with reference to

the accompanying 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.

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 16.5mm.

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.

Appendix . The Appendix provides product evaluation information of plastic ejector needles and

more particularly to needles made from a thermoplastic, having a Rockwell Hardness of M78-M80.
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



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 plagadikiogs HYSCAURINPRRCEDSIBE wh HIRIAE) HRdgrdSAMdbIAIR, MBRIAKIMAIB tbadickness
of a human hair, cuts the wafer into individual die. As an example a blade can spin at 45,000

revolutiBRdBRrasFmRLY shartat afdyicirdong st dreisaduco i dyyolysthicciodoBitthg the

cutting:priefiestagvatenisushravadoieid theihisde wntdhemrisnakesp thenlamparaiteie low and to
remove damaging debris. After cutting the wafer receives a final high-pressure rinse, wash. 7.2 Die

Pick-uPMSMi914BE (A91S PERPARXRY ARG SRR AN CTAPHIS Y BG A er TS PRS ERGHIBYY BY Witisdt UisiSbe.

The map idemjifies die suitable for further processing. The die selected are removed from the wafer,
and placed with adhesive on a leadframe or an "interposer" generally at speeds of up to 4,000 die per
hour. TO$EMREVEHEARESRET the foil or tape, ejector needles push up from beneath the tape as a
vacuum ttiwlifis: thie wiedpamdisaweng Umsiitabieondamageddiendrs fefh tnitheadhesive @apd

discarded, Selecte comp‘ete functioR ie areﬂlen adhe(igd éo an 'ntea;‘po%\e?r_--or lead frame--and
patchd Bl HEF SO AL 318 ELAERT Ve VA sbL A S AR BB S 5/8 BRI ™hin Gold
wire 99uB99RnpprecasiinihinnGinthanl & gy anvhdlnde alppebcithtacliheheidiakek e Mmidpesehaiihe gold
wire provides the. communication path (circuitry cqnnection) between gw le and the computer.
UltrasSHie G B L e h St TBAIE G RAL ORI S eh g REER AR TORIAPIE Cspabe
of intespdruneatispetiie ofes 9asa thadsto(he invtey) grevieadi dmeibo e padmg/plotasapatdaiion.
During Encacgsulgtigin th@éﬁe anéj £ small portion q‘}‘the interFos r/Ieagﬁirtame are Iglovered with a hard
plasticREMBHORAE shsiRlefanditherraieds i[EfﬁBrti & AR HHIE S P B DI RIS & Mterposers
into a tebldsara@rusingaiee to inject heated compound into the mold cavities, and curing the
compound. The mold is opened, and the interposers are pressed out and

wafer receives a final high-pressure rinse wash.

7.2 Die Pick-up and Place (Die Release/Attachment). In this stage a wafer map is created by a test

Probe. The map identifies die suitable for further processing. The die selected are removed from

the wafer, and placed with adhesive on a leadframe or an "interposer" generally at speeds of up to

4,000 die per hour. To remove the die from the foil or tape, ejector needles push up from beneath

the tape as a vacuum tip lifts the die from the top. Unsuitable or damaged die are left on the

adhesive and discarded. Selected complete functional die are then adhered to an interposer--or lead

frame--and batches of interposers are cured in an oven to set the adhesive/epoxy.

7.3 Wire Bonding. Thin Gold wire—99.9999% pure and thinner than a human hair—is attached to

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



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 6 coating. While submerged in a tin and lead solution, leadframes are charged to attract the tin

and leadtiaps Whik RS jo RibAifaimhaIRiedseating alfiasiesseEdUctitirake@psithateads
from rusting, and provides a clean, even surface. In solder-ball attach, solder balls and flux are placed

on goltRPIR PR TEitdn HHHEraLpetrstcOMIR AL faRde-thasart i olerdsdiaL adhere

to the prAssl aatisrevisRidet Ratisavavideribe finablaereannaetRaWes bR saMMeneRt Fackten
board application in the end-use product. 7.6 Trimmin%ignd Formhr:t?é. In Trim & Form, leadframes are

loadedHibRARdRdsdpra trbaniiesuRitErs EheR drrbs APRHs tdmTRuRai s Sldpr hatisslbfithe

chips aselrayeied Fam sheoltrmed]s Ao Ve nEcamekishertsdastdsHeeresmad eshgreldeyigeghand the
devices are sorted into, good or reject trays or tubes. The various positions and shapes of the leads

and thEOBHERRREEIN AR INEFAT Y BEEChN the final application and the customer's packaging
requirgneertisarhlig; RERSESIMYENTIO TR CRNESHRS tbydih that apriEdiitheassamblybracessikierred to
as the die pick-up and place process. It is at this st emmdividual die are removed from the plastic
foil on DRRCAT ISy Besa 5 i L HER e IR 257165 F AL B AR clirecty
onto asulisinatensugtivas @stie pidchneainBattririibe nestiesiavices adiock & phasedsvachingets used

together with a die bonder. The machine will contain an ejector needle or ejector block containing a
mbeESt SRRy LSRR RS HE R O R A BGRB8 Sy B AR e

back sidelef finaldigptibereinad iesionttonees haldiaththe fiedéméne foil are broken. The die will be
released from the foil and presented to a collet and lifted and grabbed (picked) for transfer to be

furtherpogRSSROINRARVE SIBRSHed AR AMWAEE: SHIRNNGNNE-RLESEREIMANIPLS fidugJound

that many of the production faults occurring at the pick and place processing stage can be eliminated

or at |@ASt-spndpipasrregersediy aeitistirpcderibidhedund slin atter trany ¢AdfemuiBophsAcailAbre
forgivigg, R ﬁfé@l@fg é’ght{é&hﬁl@@%édpﬁtﬁér in an intermediate carrier or lifted and placed directly onto

a substrate such as a die attachment material. In most instances a pick & place machine is used
together with a die bonder. The machine will contain an ejector needle or ejector block containing
a number of similarly proportioned needles. The needle or needle block will be forced up against
the back side of the die wherein adhesion forces holding the die to the foil are broken. The die will
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 substantially reduced by selecting
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.



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

needlemdpreagasRithebihe ek pdbaabealaysioon wbigdnhendie hargseaindémhipsy Eagks or
fractures the dies themselves. Further, the process of lifting individual dies from their adhesive foil

requird® E5TREAESHE MBS igTAAdBeIMeRIR I faateriabIERaR Rach forar (BpLratsnty 18drBegRibnly the
correctiReesiritypet fothridindphr displacrd hnicalrhthe pEesiss yesidiehright Anchspeed for the

operation. There is little or no room for error. Damage caused when an incorrect ejector needle type,

an incORSATE|RITCHBEI & el BR RIS eddle S8 ane el tiet e epnitaHtcastice of operator
frustragianad TErUl BrunHesHapIe i o aRs g Mathibam dewnimedid drsei-pri@ting
parameters js also a cause Qf considerable annoyance. 7 The present invention therefore provides an
innova&RFéaé‘é’lﬁ%HﬁttB‘i%éOaB%?zblb BhAhiRteRl ARhRIRASS R RS ALOU R A ERIS H SRS ¥ rmoplastic
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 ogeratojRifl.a'gelifptigniiFa et R ISRMIR A ErEIMARlasHc eiector needle has gone
some way to providing relative operational latitude to what is for all intents and purpose a meticulous
and precise process. 8. Detailed description of a Preferred Embodiment of The Invention In one
embodiment, the present invention provides for an improved ejector needle wherein conventional

ejectolhBRURPRAERENG TREB R M BRURR PRONES SRS SHORREFIRTRIR component

fabricaiipn areorRplgeedMite Btheinoniasicl maley Bl Oh e R PDIEsheipIpRlasticspaterials. In a most
preferred embodiment the present invention relates to an ejector needle made from one or. more

therm SPISHIEHERMTHRTPRRSE]JERSIAHERIRE STRIACTEdENE SERABRIS B NAMPETithe defects
commgnighdtec-tasteting. when the incorrect or inappropriate ejector needle is used. These defects
may be catergorised as:

In a most preferred embodiment the present invention relates to an ejector needle made from one or
more thermoplastic polymers. The ejector needles of the present invention also obviate many of

the defects commonly related to drilling when the incorrect or inappropriate ejector needle is used.

These defects may be catergorised as:
Die Cracking

Die Chipping,

Die Fracture and

Die Back Marking,

(See theAppendix 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-
MS80 and which has the following dimensions:

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



Die Cracking Die Chipping, Die Fracture and Die Back Marking, (See theAppendix 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

degreef)G-nkypicadgiinefaiReioiaedetisamaghiogehfrom a thermoplastic polymer having a hardness
of M78- M80 and which has the following dimensions: (i) a needle tip radius.of from about 100 to 300

micron& g5l pn el gEHISPHARA B QP b XA S i doreHBbngh axiy18%k from about 5

to abogt/)’zg)mg[gq&ff@mrtbeﬂ@ﬁggb@m@! Bsiband 1 fhgh.a needle diameter of from about 0.1 to about |
mm. 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. 9.

ExamplagertUining foedtEigisepilior refancd ristiamnaedas are &hovwinddaibgeiie ellawing
dimeng;[l%ns. Example 1Example 2Example 3Example 4Conventional Need|

\ Tj
RadiuSTO¥PssHOG26HS 156! s RHGITES BHEAE 1 J%@IN%@&?éfi.%i%%‘fﬂgﬂg’beﬁfq% Length mm
Needle7070707060 - 70

9. Examples

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

my

Tip Angle 15 10 15 15 10-15

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



diameter m 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 200mm, 250mm,100mm and 200mm respectively. Conventional ejector

needlegBBdeiniae) o8 dIdesgrae/aiyhaaipesdle dips NathiadaditesotAemmmedasagT he

reader will also note that the angle of tip of needles of the present invention is also substantially less
than BmperdBidedifventional 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
specifichibh Al SHEFTARYHES ARFEIAGARIY aRISHiAPhARGe JRRAEHLS ARG djit B Medle to
break yebasmindenstiesTHatdantiaT sausiitgndacnagsil floemdigoff igwiveds pidicEadtinatie a

representation of a pick and place apparatus suitable for use in the present inventign. The reJease of
a semm(&a@wéﬁ?p Bt lPo%rm%mglacmfm%aamwag BFﬁ’ﬁflﬂFﬁ!)ﬁVéFi’(i)l?l‘fgﬁgoéﬁ‘?p‘ﬁlﬁﬁéer is

placediupgen\Re R oiddpiavi dpe ik #n pieK sidesen ywhiohy dttawsha sliadslydddie GianitaRodEs
and/or sideways away.from.the adhesive foil. Simuyltaneously to the lowering of the pick head the
cloctol hOE RN ETE SlbeRi Db T SEE AP L RIS ), W B A Eopb 6 TS the
die fromitline adhieriverioiovbesiapohthéicfeoia metdhekiseoiladhlyctipipitk brRad maddidnsported to
the next process stage. A chip ejector not shown holds the underneath of the adhesiye foil by means
of vac TGO KR I B HOTRSE LS (SFATEHAErTb DA o A< MG RS TGRSR R bean
descrigedwidrnadic dia efdksheettol tertasagobodsmnants thereof, it will be understood that various
modifications can be made to the above-mentioned embodiment without departing from the spirit and

scope of the present invention. The examples and the particular proportions set forth are intended to
be illugbativeMadificatiexeViptea tibaspsetibe Pedfuared 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 departing from the 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
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 nedles 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
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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 nedles
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 axelipgtaDEOf 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 10 APPENDIX Plastic Effector Needle as an Alternative to
HSS or TC needles 1)pgistinBiestor Sdedienisally AatlueasiciadrsSHakDa eledie cracking caused
by : i) Wrong setup of ejector needle. ii) Wrong ejector needle material used due to identification
mistake. Needle Information Needle Radius Material Needle Length Needle Angle Needle diameter
100 micron Plastic ( Rockwell Hardness M78-M80 ) 18.0mm 10.0 degree

1) eliminates or substantially reduces die back marking and die cracking caused by :
1) Wrong setup of ejector needle.
i1) Wrong ejector needle material used due to identification mistake.

Needle Information

Needle Radius : 100 micron

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

Needle Angle : 10.0 degree

Needle diameter : 0.7 mm

Plastic Needle

11



:0.7 mm H ...astic Needle 11 ESEC 2007 Parameter Setting Machine DA L5/Mc. 1 Pickup Time:300
ms Foil Touch Time:-200 ms Needle Top Height1.2 mm Ejector Height Offset0.6 mm Needle
Velocity:40 mm/s Bond Head Vacuum430 mmhg Ejector Vacuum:550 mmhg ASM AD889 Parameter
Setting Machine DA L15/Mc. 2 Ejector Home LevelO Mylar LevelO Pre Eject Level50 Ejector Up:190
Ejector Drive In0 Home = Mylar-RSMNO Bond Head Vacuum530 mmhg Ejector Vacuum530 mmhg 12

Plastigsectoniyerglednsofies2007 Machine C1-10 033.8x5.2'LT j AL AH22.3 --- *----nen ---- C
::CO~3achidde BASH:STMC. 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 AD&89 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

12



fs t:-033.8 x 5.27G : FA+~H21."n ----- Fomn frmmm @ Fomnen 0:10.0338 x 3.99 1U D

4000H23" 05 0-033.3 X 4.33U'.01 ACE22.9 -------- e e 06.:10033:8X.7331L-01 ACE1 -,.1
07101133.8X4.33G'01ACE22.7 -----mmmmmmmmmeeeee e 6-10 7.-X 3.37 ULOSACA21.8 3.1
09-10-033.9X4.331JD64EEH22.9 1.2 ~~~~~~ No No die Oack mark ~XxXxXXXXXXXX === ==== ===mmmmm=] —mnu-
--------- \\ No No diedaamark 1-21.2\\; \ \ Nu No die 6s_; mar No No die da s mark No No dlets
mark -----------
Plastic Ejector Needle On ESEC 2007 Machine .
4 Heedles Quality
Date Tﬁ-::zf Device T == Heedle Die back .T.ﬁ?fe Remark
L A Condition Mark Throug
fmmj h
30-09-03 38x43 uToi AchE 204 1.2 Mo Mo die back mark
01-10-03 38 x527 uTs1 anH 223 1.2 Mo Mo die back mark
t
02-10-03 38 x527 UTi1s88H 24 6 1.2 3 Mo Mo die back mark
——

03-10-03 38 x527 UTi1s88H M E 1.2 e - Mo Mo die back mark

04-10-03 38 x399 UpdnCCH 234 1.2 Mo Mo die back mark

05-10-03 30X 4.33 uToi AchE 229 1.2 E Mo Mo die back mark

06-10-03 3.8 X433 uToi ACE 241 1.2 Mo Mo die back mark

0y-10-03 3.8 X433 uToi ACE 227 1.2 F Mo Mo die back mark

05-10-03 3 W 35T LLOSA CA Ma 1.2 Mo Mo die back mark

09-10-03 38 X455 UDE4BBEH 229 1.2 M Unzuccessiul die pick up

after 1 0days running.
Total 226.9K units
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-------- St e 12 0 OFA No No die 6sd; mark 1.2 -- =======n =mmmem —meme
-------------------------------------------- No No c ie | ack mark Total 226.9K Units 13 No unsuccessful die
pick up Plastic Ejector Needle On ASM AD889 Machine 03-10-033.6 x 41:TUI ACB1 .1 04-10-033.0 x

4.331 pIIQE IGBAR&UIE 05-ASMOBDTOIAGBRMRL. 1 06-10-n;.8x433UTO1ACB41.81.1
07-10-034.7x'3691 UT21 AAB419.81 J 08-10-03 r4 7 x 3 631 U":' 'l A.d8433 03-1 C-0344.7 x 3.631

LIT-21 pAABA T2 10-10- W43 683t UT 2+ P-AB43- T+ Tota—SS7- 6 tmits o dre back mark
ou N6 HREH
encourjtered after 10 days running on ESEC 2 die hack ma countered after 8 days
. _ d )
running pgaﬁ_\sw '%nrng@ 3,Non p eggﬁ'g;hrough f mylar on ESEC 2007 &|ASM rA.[: 839 m@!ecmles. 4
Total upits produced wag 226.9K pxEsEC amﬂ. 37, GNﬁGFﬁﬁSM.Mm T@“fﬁtale pick up fail - 113/
226.9K (ESEC)|Total die|pick up fail - 219|/ 33¥6K (ASK Thiough
03-10-03 35433 urofach 411 1.1 Ma Mo die back mark
04-10-03 35 x4.33 urofacH 425 1.1 Ma Mo die back mark
05-10-03 38x 433 uTo ACH 438 11 [ila] Mo die back mark
06-10-03 38 x4.33 urofAace 415 1.1 Ma Mo die back mark
07-10-03 4.7 x 369 urz21aaB 40.5 1.1 Mo Mo die back mark
05-10-03 4.7 % 369 uT21 888 433 11 [ila] Mo die back mark
09-10-03 4.7 %369 urz21448 4.2 1.1 Ma Mo die back mark
10-10-03 4.7 % 369 UT21 8488 431 1.4 i Unsuccessiul die pick up
atfter Goays running .
Total : 337.6K units

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 ADS88&9.

3 Non pierce through of mylar on ESEC 2007 & ASM ADS889 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



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 No No No die back nark No die back
mark 'ppaMf: digebgrkNealk Nvaiddim buck m No No die back marl; Pia NO die back m No No die
back mark Na L1fSUCC33SfUI die pick up after Sugys running 14 Plastic Ejector Needle Evaluation
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 Plastic: Ejector Needle
LIFE SRANMaQWAkdRY RESULTS MYLAR NEEDLE

Needle Radius : 100 micron

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

Needle Angle : 10.0 degree

Needle diameter : 0.7 mm

Plastic Ejector Needle

LIFE SPAN VS QUALITY RESULTS

DAY pickup | MYLAR | hepack | NEEDLE
erD Ceor | PERCE | PEEOCN | wEARS | useD /K
THRU TEAR

NEW | 0/50 units | 0/50 units | 0 /50 units | 18.002 MM 0
3DAYS | 0/50 units | 0/50 units | 0/50 units | 17.953 MM | 180K
5DAYS | 0/50 units | 0/50 units | 0/50 units | 17.895 MM | 300K
7DAYS | 0/50 units | 0/50 units | 0/50 units | 17.883 MM | 420K
9DAYS | 5/50 units | 0/50 units | 0/50 units | 17.815 MM | 540K
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DAY | PICKUP PIERCE DIE BACK WEAR & USED | K USEDERRORIIR1J MARKTEAR NEO,150
unitsO 50 UnitsO1 50 units38.002 MMO 3 DAY SO0 50 units0150 unitsO 150 units17.953 MM180K

t

units 1XBRPSMM/BQOKALITY RESULTS

0 DAYS 0 100 units 0 150 Units 0/ 50

unitsly.

thin,Ng¢

Units0150 unitsO 100

t

Day - 01 Non-pierce thiu

No die back mark

Day - 07 Non-pierce thiu

No die back mark

nits0,'50 UnitsO / 00
1- Day - W'Non-pierce



Day - 07Noll-plerce thin,No die back mark 16 Plastic Needle Results (200m radius-with sleeve, big die)
NEEDLE INFORMATION Details: Needle Radius Material Needle Length Needle Angle Needle
Diameter DIE INFORMATION = Near to 200m flat tip = Plastic (Rockwell Hardness M78-M80) 17.989
MM = BrhfONeOdleR& iHavice =ABLR*A061CAQ Die Thickness = 375+/-25m Die Size = 2890m X

2560n200ahipAdB st sRave ig@ieMachine Type = ASM AD 889 Machine # / Line = NRS 20,
DA#2 17 PARAMETER SETTING PARAMETER

NEEDLE INFORMATION

F k|

Details: b B
Needle Radius = Near to 200um 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
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BHTable Pick Dela.,!, I--lead Pick Delay Pre-eject Delay elect Up Delay, Pick Delay
SETTINGPARAMETERSETTIN'G 50Arm Bond Delay: 60, 30I--lead Bnd Delay: 60 0Suck Bond Delay:
20 30'Wafer e xn: 30 0Bond Delay60 Ejector heiciht max {with sleeve): 1 ?mm = 330 motor step 18
QUALR B eetor KpAEnmrlcetting = 305 motor step (pickup level) Sample size 1. Needle Pierce
Through Sticky Foil0/350 2. Mark On The Die Back0/25 3. Die Placement Defect0/1200 4. Unpick
Die/missing die 8/1200 (height increase to 310) Ejector Up Level Setting = 330 motor step (max

height) Sgﬂ&lﬁﬂé%éRNeedle Pé(gﬁ%lmou@ A%EM&%‘%/SSO ZSE‘HJTI\?@ The Die Back0/25

EHTable Fick Delay S0 Arm Bond Delay 60
Head Pick Delay 30 Head Bond Delay 60
Fre-eject Delay 0 Suck Bond Delay  © 20
Eject Up Delay 30 Wafer expansion 30
Fick Delay il Eond Delay il

Ejector height max (with sleewve):
1.2mm = 330 motor step

18



3. Die Placement Defect0/1200 4. Unpick Die/missing die0/1200 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. 19 DIE BACKMARK AND TAPE PIERCE THRU MONITORING
Ejector Up Level Setting 3 10 motor step Inspection Under High Power Scope (20 x ) Da-!,i ID -f~v 2
Day4Qpy.pllay ~av 7~.aw 8 of da, (5)'1 711)~8/1 1) (1 0/11)1z5~ Die back markNn rn ark1',lc, mark,
No rn arkNlo markNo mark ilo rin a rk[,,Icj:-nark TapeNo NoNoNo NoNo thru 20 EJECTOR NEEDLE

CONIJI;]%@Nr qugéoéng@ﬂtﬁj\geL3ggiﬂg,ﬁ,1fqim@mmp.1erction Under High Power Scope DAY (:
NEEDLE CONDITION IMMEMI XXX :.1 310 MQAPR SIEP i

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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0 MOTOR STEP MIMENOKkolms 3' 0 MOTOR STEP NEEDLE LENGTH 17.989 m:rr '17.932 mrn
17.x09 m:rr WEAR RATE f .011 rim 0.009 mm 00"mm BACK MARK PIERCE TO-1 AL THROUGH
0] U S — 39.2 K 122 4 K 21 EJECTOR NEEDLE

CONDHTION EfagiqrIpne el ;e iR 8 E0rmRtongtepi toggarsion Under High Power Scope m OF

DAY 6Bjector Up Level Setting 310 motor step

Inspection Under High Power Scope (20 x )

Day 1 Day 2 Day 4 Day 5 Day 6 Day 7 Day 8
No.ofday (8) | 744y @11 | oy | oy | pzan | opsan | esan
Die back mark | Momark | Momark | Nomark | Momark | Nomark | Nomark Mo mark
TaptehELljerce Mo Mo Mo Mo Mo Mo Mo
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NEEDLE CONDITION 312 MOTOR STEP MMEN 'a 312 MOTOR STEP' COMMENTS NEEDLE ;
WEAR. LENGTH RATE 1 7.965 rrri 1 0.004 mm

'17.957 mri 1 0 008 mm 1 7.939 0.015 EACH MARK F ER
CE THROUGH X¥@Ab, DOORDITION.21 'l 96.1 K 260.3K 1.No die back mark encountered after
monitqrjpgroZ N Kiepaekimaskeneanigsed 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
encounigsestion EjekiPHukh evle33Rdpraximum 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.
MNEEDLE PIERCE TOTAL

Needl| ilBj_Hj it
(S HREEDLE COMDITION LEMGTH WEAR RATE BACE MARK THROUGH AUTPUT

17989 mm 0.011 mm

310 MOTOR STEP

392K

2 . 17.982 mm 0.009 rirm

310 MOTOR STEP

17.9649 mmm 0.013 mim 1224k

310 MOTOR STEP
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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. 22 APPENDIX EJECTOR UP LEVEL DIE BACK MARK QUALITY C30NCERN
DIE BAGKYORKNEEMYEARNOTHERCE THRU 310 330 (max height) ---------------- 23 - FAILED TO

PICK Dj&P (HMES QVER 2 MONTSAMPLES  N(D DIE BACK MARK MYLAR NOT PIERCE
THAU NOFA.ED TO PICK DICE

Inspection Under High Power Scope

¥
QF HEEDLE WEAR FIERCE TOTAL
DAy NEEDLE CONDITION LEMGTH RATE BACK MARK THROUGH QUTPUT
(51
F L |
al 17965 mm 0.004 rmm 187 2K
e 4
HMOMOTOR STEP
G “ 17.957 mm 0.003 rmm 196 1k
: 5
HM2MOTOR STEP
a 17.939 no1a 2603k
M2 MOTOR STEP
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.
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- NO DIE PLACEMENT PROBLEM 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 INFORMA TIONNeedle Radius = 100 m Material =Plastic Needle
Lengthyp8.089 mm Needle Angle =10.00 Needle Diameter =0.7 mm DIE INFORMATION
Device=UFAH*TX21CAP Die Thickness = 375 f 25 m 2940 m (y) Dice Size = 2940 m (x), Die Finish
Back = Raw silicon Machine Type = ASM AD 889 Machine #/ Line = NRS L3/DA2 PARAMETER

SETTING QUALITY Ejector Up Level Setting = 3055ample size Needle Poke
OQrvLaR PIERCE THRU

Mark Op BheigBgek@ap D

310

Plagement,Defegt0/12

Through Sticky FollO/s
QUALITY CONCERN

- MO DIE BACK MARE

- WY LAR MOT PIERCE
THRL

-FAILED TO PICK DICE &8
TIMES OVER 1200UNIT
SAMPLES

-~ MO DIE PLACIMNG

330
(max height)

- MO DIE BACK MARE

- WY LAR MOT PIERCE
THRL

-MOFAILED TO PICK DICE
- MO DIE PLACEMENT
PROBLEM
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Unpick Diel13/1200 Ejector Up Level Setting = 340Sample size Needle Poke Through Sticky Foil0/30
Mark On The Die Back0/20 Die Placement Defect0/1200 Unpick Die0/1200 DIE BACK MARK AND
TAPE PIERCE THR U MONITORING Ejector Up Level Setting 330 Inspection Under High Power
Scopep(altic N EetECE (it htkdaOtdp srOOP BiN Fpector Up Level Setting 330. Inspection Under High
Power Scope (5 x ) OBSERVATION 1 COMMENTS1.No die back mark encountered during this 11
days npenXosxEs/RR$ 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 11gdaysononitpsisgniable stickycioihpake thiaudaly engouiie e sinaipuor updavalBAA taadimum
settingpabdlerstickyefpioBRie. through encountered on ejector up level 305. 7.At ejector up level 305,
failed rorck digs A8 rVEL NepdievigaRrpdiads 0.633-201aligmi 1 days evaluation with totaloutput 454 K.
24 APRENPIRI EJECTOR UP LEYELt305 DE BACK MARK MYLAR PIERCE THRU OQUALITY

CONCHBdNIe Length = 18.000 mm
Needle Angle = 10.0°
Needle Diameter = 0.7 mm
DIE INFORMATION Device = UFAH*TX21CAP
Die Thickness =375+25 um
Dice Size =2940 um (x) , 2940 um (y)

Die Finish Back = Raw silicon
Machine Type = ASM AD 889
Machine #/ Line = NRS L3/DA2

PARAMETER SETTING

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

DIE BACK MARK AND TAPE PIERCE THRU MONITORING
Ejector Up Level Setting 330

Inspection Under High Power Scope (20 x )

EJECTOR NEEDLE CONDITION

Ejector Up Level Setting 330.

Inspection Under High Power Scope (5 x )

OBSERVATION / COMMENTS1 .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 totaloutput 454 K.
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NO DIE BACK MARK MYALR NO. FIERCE HRU FAILED TO PICK DICE 13i- NOD > PLACEMENT
PROBLEM 340 Plastic Needle Evaluation Report On UV Tape BGA23x23/NRS - NO DIE BACK
MARK - MYLAR NOT FIERCE THRU NO FAILED 1-0 TICK DICE NO DIE PLACEMENT
PROBLENME®OBAECTIVE To eliminate die back mark initiated by Tungsten Carbide ejector needle
which getteHeag-to-the—erackprobtem—NEEBEEINFORMATHON-NeedieRadits=1+66-aterat=—
Plastic [Needle Length=18.000 mm Needle Angle=10.00 Needle Diameter= 0.7 mm DIE

INFOR Mﬁf@ﬁ%%/ﬁ:é&ﬂFHx*T@flﬁw RK WMYLAR PIERCE THRLU QUALITY CONCERN

- MO DIE BACE MAREK

- MY ALR NOT PIERCE
THEL

305 -FAILED TOPICK DICE 13
H
- MO DIE PLACEMEMNT
PROBLEM
- MO DIE BACE MARIK
- MYALR NOT FIERCE
THRU
240 -MOFAILED TO PICK DICE
- MO DIE PLACEMENT
PROBLEM

Plastic Needle Evaluation Report On UV Tape

BGA23x23/NRS

OBJECTIVE

To eliminate die back mark initiated 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 pm

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

Die Finish Back = Raw silicon
Machine Type = ASM AD 889
Machine #/ Line = NRS L1/DA2
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Die Thickness =235 f 20 m Dice Size =5300 m (x),5390 m (y) Die Finish Back = Raw silicon Machine
Type = ASM AD 889 Machine #/ Line = NRS L1/DA2 25 PARAMETER SETTING
PARAMETERSETTINGPARAMETERSETTING Ejector U;p Level300Pick Delay :50 Pick Level
:610APy Bong: DekeyBo7ite . Pick Delay30Head Bond Delay :30, Head Pick Delay30Stuck Bond
Delay :BgﬁwigﬁlglayOWafg@epm@R.:ﬁgﬂgﬁmgglayo P'@E{pﬁlﬁzio UALITY Ejector Up Level
Setting = 300 0/20 Mark On The Die Back Die Placement Defect Unpick Die Ejector Up Level
Setting =3H3°PERe-BiFdugh Stiekd Foil MArkcOR'TRE Die Back D¢ Placement Defect Unpick Die

0/20  Pick Level - 610 Arm Bond Delay 30
EHTable Fick Delay 20 Head Bond Delay 30
Head Pick Delay 30 Suck Bond Delay 30
Fre-eject Delay 0 Wafer expansion 7
Eject Up Delay 0
Fick Delay 50

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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Sample size Needle Poke Through Sticky Foil 0/20 0/1000 0/1000 0/20 0/1000 0/1000 Sample size
Needle 26 DIE BACK MARK AND TAPE PIERCE THRU MONITORING Ejector Up Level Setting 300
Inspection Under High Power Scope (20 x 'v LI. 0f1234G8111 a'y(s

-------- DIE-BACK MARK AND FAPE-PIERCE- FHRU-MONTOR Begk doNoNoNoNoNoNo NoNoNoNoNo
marknarkmarkmarkmark.mark.murkmark markrr;irkmarkmark%rr; rk rape pierceNoFloFloNoNoNoNo

NoNoNghehathimedd] BekfeT $9R NEEDLE CONDITION Effector Up Level Setting 300 Inspection
Underhligbc Rowen&sape K PEdRA ¥ depINEERLE CONDITIONNEEDLE LENGTHNEAP PA NOUTPUT

Mo, of
dan(s)

Die hack Mo MO Mo MO ] MO MO Mo @] MO ] Mo
mark mark | mark | mark | mark | mark | mark mark mark | mark mark: mark mark

Tape
pierce Mo Mo Mo Mo Mo Mo Mo Mo Mo Mo Mo Mo
thru
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118.700 rrm-- 817.937 mm0.35190 K 1217.900 MMO0.5E377 K OBSERVATION | COMMENTS1.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 fiFpgkerNeBgi enconmeradaduring this 12 days monitoring. 5.No sticky foil poke through
encoupleras; o giesipsainieveln340 (maximum setting). 6.No sticky foil poke through encountered on

ejectornspdeneh 3QAcf Neadiswed:tpie(5-0.56 % after 12 days evaluation with total output 377 K 28
APPENDIX EJECTOR UP LEVEL :300 340 DIE BACK MARK MYLAR PIERCE THRU OI_la,LITY
CONCERN-NO DIEBACK MARK MYALRNOTPIERCE TILLIRUNOEALED TOECK DICE _NO

ENE PLACEMENT
WEAR RATE TOTAL
DAY (5] NEEDLE COMDITICMN MEEDLE LEMGTH (%) OUTPUT

1 18.000 rmrm - -
g 17.937 mm 0.35 190 K
12 17.900 mm 0.56 37T K

OBSERVATION / COMMENTS1 .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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PROBLEM NO DIE BACK MARK. MYALR NOT PIERCE THRU NO FAILED TO PICK DICE - NO
DIE PLACEMENT PRO9LEM 29 Claims 1. An ejector needle, suitable for use in microelectronic
device manufacture, which has a hardness sufficient to release or deflect a die from an adhesive
suppog ayyepidamage 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. 2. An ejector needle
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microns. 8. The ejector needle according to any one of the preceding Claims wherein the needle
releases or deflects a die having a width of from 0.1 mm to about 10mm and a length of from about
0.1 mm to about 10mm. 9. The ejector needle according to any one of the preceding Claims wherein
the neegigni angle is less than 30 when measured from the longitudinal axis. 30 10. The ejector
needle according to any one of the preceding Claims wherein individual needles are combined or
arrayed to form a needle block. 11. An ejector needle suitable for use in microelectronic device

manufachiejedishbasa finrshessr ssdfiaiantiocrelaant dedriashahetiiRMmaincRdhRes varaupRort
without damage to the die or to the die backing and wherein the ejector needle is made from a

materiSt GHHER A FFIFArE R Ea14E6t, HigHORh ¥R A0Sy DR HBRYS A a8 R R B FE R llowing

dimengiemscking heedBdigKankiuseidrarealayinaltcra0 miciens! ofiathsetdiedengthteéimizhabout
10 to about 30mm, (iii) a needﬁ&ip angle of from about 5 to about 70 degrees from the longitudinal

axis, amgCtivics e SUIE HREHRERSS from about 0.1 to about 2mm. 12. A thermoplastic ejector needle
suitable for use in microelectronic device manufacture which has a hardness sufficient to release or

deflect a die from an aghesive support without damage to the die gr to the dje backing gnd wherein
e ot ARG RS AT R GBI HABret GBI Shigh Lbekd G507 B tangaten
carbide:Raskwbickehagdhariatievinghesinensigpest ()tbdeddiadgneadic siefdirdie BikiibSan® whih
microns,_(ii eedle lepgth of from about 1Q to about 30mm, (iii) a needle tip. angle of from about 5 to
aout 0 CBEHOM dHHR TGS ST 4o o A Mt o A e P50 about
2mm. pdcdsihermoplastic ejector needle according to Claim 11 or Claim 12 when it is made of a
thermoplastic polymer and has:

3. An ejector needle suitable for use in microelectronic device manufacture, which has a hardness

of M78-M80 measured by the Rockwell Scale.

4. The ejector needle according to any one of the preceding Claims wherein the needle comprises a

thermoplastic material.

5. The ejector needle according to any one of the preceding Claims wherein the thermoplastic

material is an elastic, anti-static thermoplastic polymer, or similar.

6. The ejector needle according to any one of the preceding Claims wherein the thermoplastic

material is a thermoplastic polymer, designated Zirneon TL-216

7. The 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.
8. The ejector needle according to any one of the preceding Claims wherein the needle releases or
deflects a die having a width of from 0.1mm to about 10mm and a length of from about 0.1mm to

about 10mm.

9. The 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.
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() 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 longitudinal axis, and (iv) a
needle diameter of from about 0.1 to about | mm. 14. A thermoplastic ejector needle according to

Claim 1§ whesjétisrmasgoi@ shanpeplastienpetmesdesianatedidiriaenhlindlbidsl feddrRgmaaplastic
ejector needle according to Claim 13 having a hardness of M78-M80 and which and has: (i) a needle
tip radﬁf?g’BfIngrﬂrMF%(% B0l RLO% (i) a needle length of from about 15 to about 25mm,
(iif) 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, and 16, A method of releasin?g[{'li%]dividual dies from an

adhesive BARRHEA5PY SHE M tRLES CBNTHRLR SNt 5 rmUaTHg MhFABr O AENGY a
plurality ffseroteRhiRsopaidlactiexikierathasiveeinle Gippavinaiber walierdato individuakside
components, and (iii)) p opelli&g or otherwise presenting an ejectqr needle or ejector needle block

accordlifPRS SR BINOERE 6 Gassitg easiids s HRek SMaeH thcaib bt t8rde Sstibisht to

both bspekithecibsthesiancforass hemeanithehadiesivd dailmndihadimback and to thereby present the
die to a_vacuym pick up toaql to be further processed. 17. A use, of an ejector needle or ejector needle
LRRBFe o e, 0]

block A 1858%?% F'A¥hod according to Claim 16 in the manufacture
of a mignaeiretRMisgevidgerdn. dbonidealetisaningerice whenever manufactured using an ejector

needle .or ejectqr needle block according to according to any one of Claims.1-15 or, in a method
ccordy SR TANEl X T TP AEetor DO AL T ol B A G- Eéime 118 and
with refielence:tdeatiymene of fiemadisampanyiapoaxamples and as illustrated by Figs 1, 2, 3 or 4.

12. A thermoplastic ejector needle suitable 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 wherein the ejector needle is made from a material other than
hardened steel, high speed steel or tungsten carbide and which has the following dimensions:

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

(i1) 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.

13. A thermoplastic ejector needle according to Claim 11 or Claim 12 when it is made of a
thermoplastic polymer and has:

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

(i1) 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.

14. A thermoplastic ejector needle according to Claim 13 when it is made of a thermoplastic

polymer designated, Zirneon TL-216.
15. A thermoplastic ejector needle according to Claim 13 having a hardness of M78-M80 and

which and has:

(1) a needle tip radius of from about 100 to 300 microns,
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(i1) 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 longitudinal axis, and

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

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

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

(i1) sawing the wafer into individual die components, and

(ii1) propelling or otherwise presenting an ejector needle or ejector needle block according to any
one of the preceding Claims 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 thereby present the die to a

vacuum 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.

17. A microelectronic device whenever manufactured using an ejector needle or ejector needle

block according to according to any one of Claims 1-15 or, in a method according to Claim 16.

18. A thermoplastic ejector needle as Claimed in any one of Claims 1-15 and with reference to any

one of the accompanying Examples and as illustrated by Figs 1, 2, 3 or 4.
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