7 February 2005 PBGA SINGULATED SUBSTRATE FOR MODEL MELAMINE CLEANING
BACKGROUND OF THE INVENTION (1) Field of the Invention The invention relates to the fabrication
of integrated circuit devices, and more particularly, to a method of cleaning PBGA packages that
results in reduced-cost cleaning procedures while maximizing the frequency of cleaning cycles. (2)
Description of the Prior Art The continuing decrease in semiconductor deviceé dipiensiong 200pled with
the continuing increase in device densities have, over the years, led to the development of a number

of packaging techniques for the packaging of very dense and complex semiconductor devices.
Increased devic&BEMpRENGHEATED ré(ﬁlﬁ%ﬁﬁﬁ#o@’&?n?@?ﬁgﬂs YEL AL GHEAR N Eonductor

devices by means of the device input/output (I1/0O) connections. To accommodate an increased
number of 1/0O connections, semiconductor packages have evolved from lead frame packages such

as the Dual In Line (DIL) and Quag%{ﬁ%«{h@@edgFf%o %mmlffgepackages such as the Ball Grid

Array (BGA) package. 1 7 February oncurrent with the use of various packaging techniques,
methods and processes have been developed that are aimed at

(1) Field of the Invention

The invention relates to the fabrication of integrated
circuit devices, and more particularly, to a method of cleaning
PBGA packages that results in reduced-cost cleaning procedures

while maximizing the frequency of cleaning cycles.

(2) Description of the Prior Art

The continuing decrease in semiconductor device dimensions
coupled with the continuing increase in device densities have,
over the years, led to the development of a number of packaging
techniques for the packaging of very dense and complex
semiconductor devices. Increased device complexity further
required improved methods of accessing the semiconductor
devices by means of the device input/output (I/O) connections.
To accommodate an increased number of I/0 connections,
semiconductor packages have evolved from lead frame packages
such as the Dual In Line (DIL) and Quad Flat Package (QFP) to

laminated packages such as the Ball Grid Array (BGA) package.



providing increased protection to the packaged semiconductor devices. Where semiconductor devices
are mounted on a supporting substrate, such as a Printed Circuit Board (PCB), these devices are
typically encapsulated prior to their mounting on the PCB so as to minimize physical damage to the
devices and the fragile interconnecting wires or circuitry that are used to interconnect the
semiconductor devices. Not only does the encapsulation prevent physical darfiage tathe packaged
device, the encapsulation also isolates the packaged device from the environment and in this manner
prevents corrosive effects on device components and wiring that can result from contact with
moisture or front Sthfade 6Xiflatibht Thé Packagfhg Afraigérmerts thatcdradypigally e o e
packaging of semiconductor devices employ a number of different approaches, whereby these
approacHe’dadse distthgBisRES BstedtfiiethBESBf peVigiHPE Grigid GrfleRibfe) Suppdit stkucture
on which the semiconductor device is mounted with interconnect lines provided on the surface of the
support SRt iethodis st pr6vidint 8 Chip=dnSurfdte Mbuntiitf tdHifique Sherepy te- o

supporting structure can comprise laminated Ia%/ers of interconnect lines that are used in 2 7 February

2005 contsifatisitwith MESEGNnetEiMeLo e Strfac8 o s are mounted on  a

supporting substrate, such as a Printed Circuit Board (PCB),
these devices are typically encapsulated prior to their
mounting on the PCB so as to minimize physical damage to the
devices and the fragile interconnecting wires or circuitry that
are used to interconnect the semiconductor devices. Not only
does the encapsulation prevent physical damage to the packaged
device, the encapsulation also isolates the packaged device
from the environment and in this manner prevents corrosive
effects on device components and wiring that can result from

contact with moisture or from surface oxidation.

The packaging arrangements that are typically used for the
packaging of semiconductor devices employ a number of different
approaches, whereby these approaches can be distinguished
between methods of providing a (rigid or flexible) support
structure on which the semiconductor device 1is mounted with
interconnect lines provided on the surface of the support
structure, methods of providing a chip-on-surface mounting
technique whereby the supporting structure can comprise

laminated layers of interconnect 1lines that are wused 1in



supporting structure and methods of providing laminated packages that use cavities for the mounting
of the semiconductor devices. Where possible, the methods of packaging are designed such that
automated packaging processes can be used for obvious reasons of costs incurred as part of the
packaging process. In this respect, the supporting structure that uses a cavity for the mounting of the
semiconductor device does not lend itself to automatic packaging processes Sinte;utor the Vafious
packaging approaches that have been highlighted, the semiconductor device must, after it has been
packaged, as yet be encapsulated, which is a processing step that cannot readily be monitored using
cavity bassieipgorting stiddtlires o RO Proeess of etapsamtingtRe senfiéairductoi detice,
transfer molds are typically used whereby the transfer mold is, during the process of encapsulation,
positioned'&ReP e fefbe BREASSHIARA déVite afit FéiRBVed ffidm tHat REatioR Sfter thd BACESSulation
has been completed. Using this process, the encapsulant covers at least the semiconductor device
and any Baf6aAaiRng wifbond@d intercdlinéctSaire bti? nay, i SaddifiBH CoVe? lardet surfdee

portions of the supporting structure. 3 7 February 2005 ,
semiconductor devices. Where possible, the methods of packaging

are designed such that automated packaging processes can be
used for obvious reasons of costs 1incurred as part of the
packaging process. In this respect, the supporting structure
that uses a cavity for the mounting of the semiconductor device
does not lend itself to automatic packaging processes since,
for the various packaging approaches that have been
highlighted, the semiconductor device must, after it has been
packaged, as yet be encapsulated, which is a processing step
that cannot readily be monitored using cavity based supporting

structures.

For the process of encapsulating the semiconductor device,
transfer molds are typically used whereby the transfer mold is,
during the process of encapsulation, positioned over the to be
encapsulated device and removed from that location after the
encapsulation has been completed. Using this process, the
encapsulant covers at least the semiconductor device and any
surrounding (wire bonded) interconnect wire but may, in
addition, <cover larger surface portions of the supporting

structure.



For a typical mounting of a chip on the surface of a laminated substrate, whereby the substrate can be
either ceramic (making the substrate rigid) or can contain an organic or plastic material (making the
substrate flexible), electrical interconnect lines are formed within the laminated layers of the substrate
using conventional methods of metal deposition and patterning that apply standard photolithographic
methods and procedures. The various layer of the laminated substrate are7in8alatechfrgm2€eCh other
using dielectric materials such as a polyimide that can be used to separate for instance metal power
and ground planes in the substrate. Electrical connections between the layers of the laminated
substrate are fdrfted By coftiuetive Vg1 hé BPerfry of theNid®is, Atter™Bis spenhiigRasbeert
formed, filled with a conductive material in order to establish the electrically conductive path between
the variodSayBrL Fter T FdglAredintetCBieeY pattéifs RARSIRTRISSMafAer bédh etabiished in
the laminated substrate, the semiconductor chip is positioned on the surface of the substrate and

attached ?@H?é“é@osﬁ?é‘ﬁ?% stitgblg ViR hch materidl sueh 8s%8pox§FhRisTayet oPEFGR/ Serves

not only to hold the semiconductor die in place but also serves as a heat transfer medium between
the die afd tHelSubstratd > FhRé 16 suifdde fth & senicitiucidrid I€&oietted Grife” Wohdad) to the

conductive traces on the surface of the , , ,
interconnect lines are formed within the laminated layers of

the substrate using conventional methods of metal deposition
and patterning that apply standard photolithographic methods
and procedures. The various layer of the laminated substrate
are 1insulated from each other using dielectric materials such
as a polyimide that can be used to separate for instance metal
power and ground planes in the substrate. Electrical
connections between the layers of the laminated substrate are
formed by conductive vias, the opening of the via 1is, after
this opening has been formed, filled with a conductive material
in order to establish the electrically conductive path between
the wvarious layers. After the required interconnect patterns
have 1in this manner been established in the laminated
substrate, the semiconductor chip is positioned on the surface
of the substrate and attached to the substrate by a suitable
die attach material such as epoxy. This layer of epoxy serves
not only to hold the semiconductor die in place but also serves
as a heat transfer medium between the die and the substrate.
The top surface of the semiconductor die is connected (wire

bonded) to the conductive traces on the surface of the



4 7 February 2005 substrate after which the die including the bonded wires can be encapsulate.
Electrical interconnects must then be established between the substrate (to which the die is at this
time connected) and the surrounding electrical circuits to which the substrate is connected. Electrical
traces have also been provided in the lower surface of the substrate, a solder mask is deposited over
the bottom surface of the substrate, contact balls are positioned in alignmeiit With the cgntaed points in
the lower surface of the substrate and re-flowed thereby connecting the contact balls with the
electrical traces in the bottom surface of the substrate and completing the interconnects between the

(surface MoRAtetH senidoRIuctB dié dritPthdicontdrt bafls B the SupporiiRy siubisifate CrHe Riethod

described above is a method of connecting a semiconductor device using wire bond techniques. In
addition &1tFa®avsapstituté 6 tHe witredbohBingteERMiGHES, KRoWn cofifiBctioh eehAfatiésitthe art
such as flip-chip techniques can be applied to interconnect the semiconductor die. The above
indicatedtR&thoa b gdtkagiigPs sémicondlictor Hierémpldysonéliwer)Smoftt; thé proceds'ore
applying the mold compound typically uses an upper mold that matches with and overla%/s t’gr}]leelower

rnoM.Suﬁ%ﬂ@?g&%%és%ﬁgf (Fmﬁﬁ%undlng electrical circuits to whic

substrate 1s connected. Electrical traces have also Dbeen
provided in the lower surface of the substrate, a solder mask
is deposited over the bottom surface of the substrate, contact
balls are positioned in alignment with the contact points in
the lower surface of the substrate and re-flowed thereby
connecting the contact balls with the electrical traces in the
bottom surface of the substrate and completing the
interconnects between the (surface mounted) semiconductor die
and the contact balls of the supporting substrate. The method
described above 1s a method of connecting a semiconductor
device wusing wire bond techniques. In addition and as a
substitute to the wire-bonding techniques, known connection
techniques in the art such as flip-chip techniques can be

applied to interconnect the semiconductor die.

The above indicated method of packaging a semiconductor
die employs one (lower) mold, the process of applying the mold
compound typically uses an upper mold that matches with and
overlays the lower mold. Suitable recesses are formed in this

case 1in both the lower and the upper mold in order to enable



case in both the lower and the upper mold in order to enable 5 7 February 2005 and facilitate the
process of applying the mold around the semiconductor device. During the process of applying the
mold compound over the semiconductor die, the die that at this time has been mounted on the
surface of a substrate, is inserted with its substrate into a cavity that has been provided for this
purpose in a lower mold. An upper mold is aligned with the lower mold, a récessikhassfoy pafposes of
alignment (between the two molds) been provided in the upper mold while a matching opening is
provided in the lower mold. An alignment pin is inserted through the opening in the lower mold after
which the*fignheit bpeirRy in-the uppecmdRl iLaligRédPhithitHe Blignnidnt Pin B Protrutes
through the lower mold. The upper mold contains a cavity that has the internal contours of the mold
that needd¥B HePapplietBverthe! Semicondtedr ditS ARSI ARB Lippermeihas beendignéPwith the
lower mold, the mold cavity in the upper mold overlays the semiconductor die that has been inserted
in the lower PROIEHhd Ot isthBuMtel-orPa ftfinafed siystrats TReSndlb Hratéfial i€ thert ifderted,

typically using the same opening that is used to insert the inter-mold alignment pin, from where the

mold is fofted YREE cHrel ftHat %8 proVite P Béthiteh thd ugpesaigtrate, 1s inserted

with its substrate into a cavity that has been provided for
this purpose in a lower mold. An upper mold is aligned with the
lower mold, a recess has for purposes of alignment (between the
two molds) been provided in the upper mold while a matching
opening 1is provided in the lower mold. An alignment pin 1is
inserted through the opening in the lower mold after which the
alignment opening in the upper mold 1s aligned with the

alignment pin that protrudes through the lower mold.

The upper mold contains a cavity that has the internal
contours of the mold that needs to be applied over the
semiconductor die. After the upper mold has been aligned with
the lower mold, the mold cavity in the upper mold overlays the
semiconductor die that has been inserted in the lower mold and
that is mounted on a laminated substrate. The mold material is
then inserted, typically using the same opening that is used to
insert the inter-mold alignment pin, from where the mold 1is
forced wvia a channel (that is provided between the upper and

the lower mold) into the mold cavity of the upper mold.



the lower mold) into the mold cavity of the upper mold. 6 7 February 2005 Manufacturing automation
and the control of the cost that is incurred during the molding (encapsulation) process requires that
the process of molding of the devices can proceed applying the mold to a number of devices in a
relatively rapid sequence whereby a number of devices are processed simultaneously. This leads to
the processing of multiple substrates simultaneously, the multiple substrates aretprosided NS
handled in strip form. The multiple substrates are interconnected and form a substrate strip, after the
molding process has been completed the substrates are separated or singulated from each other.
This process isafhérdestribed baltvPliemtehfupther bé feafieed fivdt, conclfténtamitt stibstrate
strips, multiple molds are typically contained within one mold bar during the process of inserting the
mold compouhdC FHeR@ roiaBkfs AR inBRAGUAIR réRfovaBRY tid- b&rsHrT be différehtidted
between upper and lower mold bars. The upper and lower mold bars are further mounted in and
supporteé"%?/tant]&Bp&ré’r‘ﬁﬁ3 2Fowér Mol ftaMeUnd e BE Y4y refoved fromt thé mold fathes

such that flexibilitﬁ and easy convertibil%t% from one type of mold to the other is provided. The source

of the moidthdtds Thskfted oVEF iR setticoiTdictsidié s @ retatively rapid sequence

whereby a number of devices are processed simultaneously. This
leads to the processing of multiple substrates simultaneously,
the multiple substrates are provided and handled in strip form.
The multiple substrates are interconnected and form a substrate
strip, after the molding process has been completed the
substrates are separated or singulated from each other. This

process is further described below.

It must further be realized that, concurrent with
substrate strips, multiple molds are typically contained within
one mold bar during the process of inserting the mold compound.
These mold bars are individually removable, the mold bars can
be differentiated between upper and lower mold bars. The upper
and lower mold bars are further mounted in and supported by an
upper and a lower mold frame and can be readily removed from
the mold frames such that flexibility and easy convertibility
from one type of mold to the other is provided. The source of
the mold that 1is inserted over the semiconductor die is
referred to as the mold pot, it is common practice to provide a

multiplicity of mold pots on a separate bar (the runner bar)



referred to as the mold pot, it is common practice to provide a multiplicity of mold pots on a separate
bar (the runner bar) 7 7 February 2005 that is mounted between two adjacent mold bars and that
serves to supply the mold compound to the individual molds for simultaneous molding. Fig. 1 shows a
top view of a substrate strip 10 that contains four individual substrates 12. Openings 14 have been
provided in the substrate strip 10, these openings are used for attachment 6f theksubstrate §tip 10 to
other processing equipment during additional processing steps, these processing steps are not
further described at this time. Stress relieve between the individual substrates 12 and the substrate
strip 10 ishitévidéd By He-sdhtata’separation &6t T6Thede ! Seprarafiort 8otstassre fhal five
substrates 12, although the substrate 12 are interconnected to and are part of the substrate strip 10,
act as indifidugMiitsYand 86 nofiedir WaRPGIarY othier stréss relatetvdéts ity BGrRY the Randling

of the substrate strip 10 or at the time that the substrates 12 are singulated. Each of the corners of the
substrate¥ S “REFRF Prétidéd With an opening 18, which improves the singulation results by
providing a well controlled circumference of the singulated substrate. The semiconductor

Fig. 1 shows a top view of a substrate strip 10 that
contains four individual substrates 12. Openings 14 have been
provided in the substrate strip 10, these openings are used for
attachment of the substrate strip 10 to other processing
equipment during additional processing steps, these processing
steps are not further described at this time. Stress relieve
between the individual substrates 12 and the substrate strip 10
is provided by the substrate separation slots 16. These
separation slots assure that the substrates 12, although the
substrate 12 are interconnected to and are part of the
substrate strip 10, act as individual units and do not incur
warp or any other stress related deformity during the handling
of the substrate strip 10 or at the time that the substrates 12
are singulated. Each of the corners of the substrates 12 is
further provided with an opening 18, which improves the
singulation results by providing a well controlled
circumference of the singulated substrate. The semiconductor
die or chip is placed in the middle of each of the substrates

12, these die placement areas are highlighted as areas 20.



die or chip is placed in the middle of each of the substrates 12, these die placement areas are
highlighted as areas 20. 8 7 February 2005 The substrates 12 that are shown in Fig. 1 are the
laminated substrates that have previously been described and contain layers of interconnect lines and
points of electrical interconnect on both surfaces of the substrate. These interconnect points are, for
reasons of clarity, not shown in Fig. 1. The laminated substrate 12 shown ifi Figeldrarerthe2 Slbstrates
that are further used for the creation of BGA packages and package interconnects. The substrates 12
are, in other words, desired end products of a processing sequence, these substrates 12 are only
indirectly related &theS WRERiBRSES 5,886 3U8H(Low 8t alSshitvs a’pro€ess that invbives & eansfer
molding and substrate and singulation. The molded packages have an internal mold gate. However,
this referéree- #ifféis fromRs imvehtior: S 5 785932 {OHATONF %Hov@ﬁ&%acﬂ’é@éh%%ﬁ?a fraNSfer
molding. However, this reference differs from the invention. US 5,795,799 (Hosoya) shows a molding
process \ﬁmfrﬁﬁgfell%ﬁﬁﬁg.@f interconnect lines and points of” electrical

interconnect on both surfaces of the substrate. These
interconnect points are, for reasons of clarity, not shown in
Fig. 1. The laminated substrate 12 shown in Fig. 1 are the
substrates that are further used for the creation of BGA
packages and package interconnects. The substrates 12 are, in
other words, desired end products of a processing sequence,
these substrates 12 are only indirectly related to the

invention.

US 5,886,398 (Low et al.) shows a process that involves a
transfer molding and substrate and singulation. The molded
packages have an internal mold gate. However, this reference

differs from the invention.

Us 5,780,933 (Ohmori) shows a package using a transfer

molding. However, this reference differs from the invention.

Uus 5,795,799 (Hosovya) shows a molding process with

transfer molding.



7 February 2005 US 5,939,778 (Boutin et al.) shows a related molding process. SUMMARY OF THE
INVENTION A principle objective of the invention is to provide an improved method of cleaning of
mold material that is typically used to encapsulate BGA devices. In accordance with the objectives of
the invention a new method is provided to clean melamine deposits from tools and components that
are used to form molds around and to therewith encapsulate BGA devices.TTl&tleaning fro06éss
applies a dummy BGA substrate as part of and during the cleaning procedure. This dummy BGA
substrate replaces the conventionally used copper strips that shield areas of the molding tools during
the cleaning cyEte. Thetttmmy oppe? sirigs refbire during Bne"es part Fthe ifi€lanfifé ¢lgkhing
process, frequent cleaning, which adds considerable to the time and expense of the melamine
cleaning préteSSSBRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 shows a top view of a
conventional substrate strip. 10 7 February 2005 Fig. 2 shows a top view of two cavity bars that are
separated by a runner bar, this during the operation of forming

SUMMARY OF THE INVENTION

A principle objective of the invention is to provide an
improved method of cleaning of mold material that is typically

used to encapsulate BGA devices.

In accordance with the objectives of the invention a new
method 1s provided to clean melamine deposits from tools and
components that are used to form molds around and to therewith
encapsulate BGA devices. The cleaning process applies a dummy
BGA substrate as part of and during the cleaning procedure.
This dummy BGA substrate replaces the conventionally used
copper strips that shield areas of the molding tools during the
cleaning cycle. The dummy copper strips require, during and as
part of the melamine cleaning process, frequent cleaning, which
adds considerable to the time and expense of the melamine

cleaning process.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a top view of a conventional substrate strip.

10



BGA device molding. Fig. 3 shows the processing flow of the invention that is required to achieve BGA
singulated substrate mold melamine cleaning. The processing of the invention addresses only and
exclusively the cleaning cycle that is required to clean a mold chase and to thereby remove and
remaining melamine from a production mold case. Fig. 4 shows a three dimensional view of a BGA
magazine into which singulated substrates have been inserted. Fig. 5 show3 aFtepniew pf a8Ubstrate
strip after singulation. This is the dummy or singulated substrate strip from which the laminated
substrates 12 (Fig. 1) and the thereupon mounted chips have been removed. This dummy substrate
is used during the cleaning process of the invention. Fig. 6 shows a vertical cross section of the two
cavity bars that are separated by a runner bar (see Fig. 2), 11 7 February 2005 containing singulated
BGA strips, at the-fime that THe 5 nfold Hase’and'the botthPmala thade dtéicosddiat are
DESCRIPTION OF THE PREFERRED EMBODIMENTS For conventional methods of cleaning
melaminé BT theS Suffdce®of TBRREF bREand Eavity Bars, Kpekify JesimedClummy StAPs ihade of

copper) are used that shleld or protect
BGA device molding.

Fig. 3 shows the processing flow of the invention that is
required to achieve BGA singulated substrate mold melamine
cleaning. The processing of the invention addresses only and
exclusively the cleaning cycle that is required to clean a mold
chase and to thereby remove and remaining melamine from a

production mold case.

Fig. 4 shows a three dimensional view of a BGA magazine

into which singulated substrates have been inserted.

Fig. 5 shows a top view of a substrate strip after
singulation. This 1is the dummy or singulated substrate strip
from which the laminated substrates 12 (Fig. 1) and the
thereupon mounted chips have been removed. This dummy substrate

is used during the cleaning process of the invention.

Fig. 6 shows a wvertical cross section of the two cavity

bars that are separated by a runner Dbar (see Fig. 2),

11



certain areas against penetration of melamine into these areas. The objective of the shielding is to
assure that no melamine penetrates these areas (during the process of cleaning remnants of
melamine from the chase) so that, as a consequence, no melamine needs to as yet be removed
therefrom. These dummy strips, typically made of copper, must, for a typical cleaning cycle, be
cleaned a number of times during and as part of the cleaning cycle. This cl@afiagof hey damiy strips
can require between 24 and 36 cleaning cycles of the dummy strips before the required end result of
removing melamine has been obtained. This repetitive cleaning of these specially created dummy
strips of CoPper iSVEr titid Bdnstfifigmi eXpehtive atfd bt Hétefore it p&SsibleChe BYdided.
The process of the invention provides a method where the conventional, specially provided dummy

strips of COppet afé Aot £2 798brGary™ 005 (86 as paft of thé Riklamine cleaning process. In its

place the process of the invention uses a dummy singulated substrate strip that does not (as
opposed to the conventional copper strips) need to be cleaned during and as part of the melamine

cleaning process and thabféé}iu&hg@q %t}gﬁmﬁﬁmw%@'ﬁgg %rﬁgg%%ll\&q@&e discarded without
t [ a mine

incurring any significant cost to the cleaning process. During regular mela

For conventional methods of cleaning melamine from the
surface of runner bars and cavity bars, specially designed
dummy strips (made of copper) are used that shield or protect
certain areas against penetration of melamine into these areas.
The objective of the shielding is to assure that no melamine
penetrates these areas (during the process of cleaning remnants
of melamine from the chase) so that, as a consequence, no
melamine needs to as yet be removed therefrom. These dummy
strips, typically made of copper, must, for a typical cleaning
cycle, be cleaned a number of times during and as part of the
cleaning cycle. This cleaning of the dummy strips can require
between 24 and 36 cleaning cycles of the dummy strips before
the required end result of removing melamine has been obtained.
This repetitive cleaning of these specially created dummy
strips of copper is very time consuming and expensive and must

therefore, if possible, be avoided.

The process of the invention provides a method where the

conventional, specially provided dummy strips of copper are not

12



insertion, after this insertion has been completed, the devices are, mounted on their individual
substrates, removed from the substrate strip. The substrate strip, after the removal of the devices
from the strip, now becomes a dummy substrate strip. These dummy substrate strips are in a
conventional cleaning process, not used. The process of the invention makes use of the dummy
substrate strips and substitutes, during the process of cleaning of the melamifensestion cidse, the
dummy strips for the convention (copper) specially designed strip. Since the dummy strips of the
invention are normally discarded, the process of the invention reduces the cleaning cost by negating
the need {6 eRRafth&ebhAverition@opseri il andrepladng tRESE StripsTith*GumAR stripS that can
be discarded without incurring any cost. Fig. 2 shows a top view of the molding equipment to which
two subskafecstigs 10fandN®’ halE ekhAitachedS THe tWI™BY7 Febtdan 2005 caviPhas 22 and
22" are separated by the runner bar or center block 24, all three bars are contained within and
supported by tRe rﬁ%lﬂtchgﬁ?%. BRbstrate stiPR6 5§ dttatRed iS catity' BER22 Wifthe 6PERAGS 14,

these openings 14 align with carresponding pins that protrude from the surface of the cavity bar 22.

Openings 13 BPé the™&ids Wheféthe stbEfrate§urin9 and as part of the melamine

cleaning process and that, at the end of the melamine cleaning
process, can Dbe discarded without incurring any significant
cost to the cleaning process. During regular melamine
insertion, after this insertion has been completed, the devices
are, mounted on their individual substrates, removed from the
substrate strip. The substrate strip, after the removal of the
devices from the strip, now becomes a dummy substrate strip.
These dummy substrate strips are in a conventional cleaning
process, not used. The process of the invention makes use of
the dummy substrate strips and substitutes, during the process
of cleaning of the melamine insertion chase, the dummy strips
for the convention (copper) specially designed strip. Since the
dummy strips of the invention are normally discarded, the
process of the invention reduces the cleaning cost by negating
the need to clean the convention (copper) strips and replacing
these strips with dummy strips that can be discarded without

incurring any cost.

Fig. 2 shows a top view of the molding equipment to which

two substrate strips 10 and 10' have been attached. The two

13



are located prior to singulation. Each of the openings 13 is contained with the substrate strip 10 and
10" and is aligned with a cavity 28/28', which are the cavities that has been created in the cavity bars
22/22', Each of the cavities 28/28' is connected with the mold supply containers (pots) 30 by means
of a channel 32 that is part of the runner bar 24. It is clear that the mold that is supplied from the mold
container 30 flows through channel 32 and enters the mold cavity 28/28' vid thelchaanegl GEring
34/34'. One of the problems that is encountered in applying the mold material as detailed above is
that the mold compound enters the mold cavity via the channel 32 and the channel opening 34/34"'
after whictiirheXmuBEbE alfotte Pt thémoldt %6 sotitfy."Sihee theie i$ A6 clédrdivisiok BEtwesn the
path of the flow of the mold that clearly separates the regions where the mold is to harden (the mold
cavities 28728 Fand e Path HHrough whichthE fnolbids Suppiiéd t& tetmoltFavity (the 24 2BEbruary
2005 mold channels 32 and the channel openings 34/34"), it is to be expected that the mold will not

only settl& @dHarGen vthERmoltPdaity 2BI5ut wilt alsBsettfe?aid Rarden it thelmoRit ERGATELs 32

and the channel openings 34/34'. The undesired mold must be removed in order to retain only the
moM\MHﬁﬁﬂﬁFVlty Par 22 wvia the openings 14, these openings 14 alidgn

with corresponding pins that protrude from the surface of the
cavity bar 22. Openings 13 are the areas where the substrates
are located prior to singulation. Each of the openings 13 is
contained with the substrate strip 10 and 10' and is aligned
with a cavity 28/28', which are the cavities that has been
created in the cavity bars 22/22', Each of the cavities 28/28'
is connected with the mold supply containers (pots) 30 by means
of a channel 32 that is part of the runner bar 24. It is clear
that the mold that is supplied from the mold container 30 flows
through channel 32 and enters the mold cavity 28/28' wvia the

channel opening 34/34"'.

One o0f the problems that is encountered in applying the
mold material as detailed above 1s that the mold compound
enters the mold cavity wvia the channel 32 and the channel
opening 34/34' after which time must be allotted for the mold
to solidify. Since there is no clear division between the path
of the flow of the mold that clearly separates the regions
where the mold is to harden (the mold cavities 28/28') and the

path through which the mold is supplied to the mold cavity (the

14



mold cavity 28/28', a process of removal that must be performed prior to the singulation of the
substrate strips 10/10' into individual substrates. The fact that the channel openings 34/34" are of a
smaller diameter than the diameter of the channels 32 makes this process of removal somewhat
easier since these narrow openings 34/34' provide some separation between the mold cavities 28/28'
and the mold channels 32. It might be suggested that the process of removal Bétheuexcess i\ald
material can be accomplished by removing the runner bar 24 from in-between the substrates 10 and

10'. It must however be remembered that the mold partially flows over the surface of the substrate on
its way td¥PEEIE Ry SThiZ Nl had theC fettenty 6 aaRE&ESto e 30rface bftthéSubsr&e after
the mold has been allowed to solidify. In therefore removing the runner bar 24 from between the two
substrateS*HFPaneE $0' et mblethaPadherés to thefsurfacd of fhietsiibsitaté 1PaRE10" ends %
damage this surface at this time of runner bar 24 removal. This process of surface damage is further
aggravat8d ifth& Moid ompountlis ditbived 0 a€cufftfatthefietn 1B AEBbrdary 5665 Stittessive

mold operations. To prevent this accumulation, it is common gractice to remove remaining mold

compound FSHSRE strfaRBOf HE rurh2P Bar 22 BRA Spétificay from thBmatgdesired mold

must be removed in order to retain only the mold within the
mold cavity 28/28', a process of removal that must be performed
prior to the singulation of the substrate strips 10/10' into
individual substrates. The fact that the channel openings
34/34" are of a smaller diameter than the diameter of the
channels 32 makes this process of removal somewhat easier since
these narrow openings 34/34' provide some separation between
the mold cavities 28/28' and the mold channels 32. It might be
suggested that the process of removal of the excess mold
material can be accomplished by removing the runner bar 24 from
in-between the substrates 10 and 10'. It must however be
remembered that the mold partially flows over the surface of
the substrate on its way to the mold cavity. This mold has the
tendency to adhere to the surface of the substrate after the
mold has been allowed to solidify. In therefore removing the
runner bar 24 from between the two substrates 10 and 10', the
mold that adheres to the surface of the substrate 10 and 10'
tends to damage this surface at this time of runner bar 24
removal. This process of surface damage is further aggravated

if the mold compound 1is allowed to accumulate Dbetween
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channels 32 and the mold channel openings 34/34' between mold operations. One of the materials
that is used as a mold compound is melamine, the cleaning of the melamine is performed at regular
intervals and after a certain number of mold operations have been performed. Current practice calls
for one cleaning operation after 200 operations of mold insertion. In the current practice as shown in
Fig. 2, the strips 10 and 10" are copper or brass strips. It is the purpose of the HeNenti@nito 23e5
singulated BGA substrates that have a geometric pattern that is similar to the geometric pattern of
substrate strips 10 and 10'. These singulated BGA substrate will replace the currently used copper
strips durfritfthes felamitelifls it A Process: ReFerAhg YW spetificafty (o Ry 3L iidte i §hdvin the
processing flow of the invention that is aimed at applying a mold compound over the surface of BGA
devices & FBMbVIRG 2melrRine ffon RS {ffaceBrcdmpone RS cF 25 Eau barstait 1607
February 2005 runner bars, after the mold compound has been applied over the surface of BGA
devices. FHE fifsistepof HeSprocByasor tHefihventior? Hig. 3°%ted 46215 tHe Leietioh st a BGA

substrate strip, which is ,
channels 32 and the mold channel openings 34/34' between mold

operations.

One of the materials that is used as a mold compound is
melamine, the cleaning of the melamine is performed at regular
intervals and after a certain number of mold operations have
been performed. Current practice <calls for one cleaning

operation after 200 operations of mold insertion.

In the current practice as shown in Fig. 2, the strips 10
and 10' are copper or brass strips. It is the purpose of the
invention to use singulated BGA substrates that have a
geometric pattern that is similar to the geometric pattern of
substrate strips 10 and 10'. These singulated BGA substrate
will ©replace the currently used copper strips during the

melamine insertion process.

Referring now specifically to Fig. 3, there is shown the
processing flow of the invention that is aimed at applying a
mold compound over the surface of BGA devices and removing

melamine from the surface of components such as cavity bars and
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any BGA substrate strip from which the BGA devices have been singulated. This BGA substrate is
further detailed as BGA substrate 11 in Fig. 5. This selected BGA substrate is for the subsequent
mold insertion and cleaning procedure designated as the dummy BGA substrate strip. After the
dummy BGA substrate strip has been obtained as indicated above under Fig. 3, step 40, this dummy
substrate is categorized and identified in accordance with the substrate thickmessrand the2Sulistrate
size, such as a size of 27 x 27 mm or 35 x 35 mm and a thickness of 0.36 mm or 0.56 mm. This
categorization, Fig. 3, step 42, serves as the basis for using the dummy substrate strip during the
cleaning Ey¢l8akhé&eby a partiilal d8nmhcn! SusHFERO SR IS AfatERRN WP Bhd U3ed Y6 BEE
devices that have characteristics of thickness and size that are identical to the characteristics of
thicknessSarid 828 &< RS BUMAY-BEA: substrate strip. 17 7 February 2005 Fig. 3, step 44 shows that
the singulated dummy substrate strip is next loaded onto a BGA magazine. The BGA magazine is
further highlighted in Fig. 4 following. After the singulated dummy substrate strips have been loaded

onto the BGA magazine, the magazine is moved to the production where the Qleanin% process takes
place. The BGATrﬂﬁgdczﬁJFegE a°dt5Rda?d carfigr Process of the dinvention, Tig. 3,

step 40, is the selection of a BGA substrate strip, which is
any BGA substrate strip from which the BGA devices have been
singulated. This BGA substrate 1is further detailed as BGA
substrate 11 in Fig. 5. This selected BGA substrate is for the
subsequent mold insertion and cleaning procedure designated as

the dummy BGA substrate strip.

After the dummy BGA substrate strip has been obtained as
indicated above under Fig. 3, step 40, this dummy substrate 1is
categorized and identified in accordance with the substrate
thickness and the substrate size, such as a size of 27 x 27 mm
or 35 x 35 mm and a thickness of 0.36 mm or 0.56 mm. This
categorization, Fig. 3, step 42, serves as the basis for using
the dummy substrate strip during the cleaning cycle, whereby a
particular dummy substrate strip is matched with and used for
BGA devices that have characteristics of thickness and size
that are identical to the characteristics of thickness and size

as the dummy BGA substrate strip.
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used for the storing and moving of BGA substrate strips. As such, the BGA magazine that is shown in
Fig. 4 is not basic to the process of the invention but is used since its use is standard practice in a
BGA molding insertion environment. This use of the BGA magazine is further facilitated since the
dummy singulated substrate strips have the same physical characteristics as the production strips
that have been processed using the molding chase that is to be cleaned using ¢hedaimmy 8ingulated
substrate strips. Fig. 3, step 46 indicates that, after the singulated dummy substrate strips have been
loaded onto the BGA magazine and the BGA magazine has been moved to the mold insertion station
that needs to b& tfeanéd, & B8Mnf sisgusfed BGA stibstrate Rei &t rem VeI rom the BGA S
magazine and placed on the mold chase 26 (Fig. 2). After two dummﬁ}sén%ulated Substrate strips

have beeft lodded intd B moRPE RS e T8t thePmbldchBadE8 i< ésed, Gétep'ag24Rd @ meélamine
compound (functioning as a cleaning 18 7 February 2005 agent) is inserted (flows through) the pots
30, the rulier<'83 dntPthd Cavites 287f Adid ciiasé 2B8X®iG ™, Fig i3 Step 56, PRE Aietamft is
used as a cleaning compound because it forms one solid with the melamine that needs to be cleaned

from insid8"¥t¥ace® ot theriold chBE soiat, RABH réMddmg theto the BGA magazine,

the magazine 1s moved to the production where the cleaning
process takes place. The BGA magazine 1s a standard carrier
used for the storing and moving of BGA substrate strips. As
such, the BGA magazine that is shown in Fig. 4 is not basic to
the process of the invention but is wused since its wuse 1is
standard practice in a BGA molding insertion environment. This
use of the BGA magazine is further facilitated since the dummy
singulated substrate strips have the same physical
characteristics as the production strips that have been
processed using the molding chase that is to be cleaned using

the dummy singulated substrate strips.

Fig. 3, step 46 indicates that, after the singulated dummy
substrate strips have been loaded onto the BGA magazine and the
BGA magazine has been moved to the mold insertion station that
needs to be cleaned, a dummy singulated BGA substrate strip is
removed from the BGA magazine and placed on the mold chase 26
(Fig. 2). After two dummy singulated substrate strips have been
loaded into the mold chase 26, the mold chase is closed, Fig.

3, step 48, and a melamine compound (functioning as a cleaning
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melamine that is runs into the mold chase, the surfaces that contain melamine remnants are also
cleaned of the melamine. At the completion of this step (time or volume of inserted mold compound
driven) the mold chase is opened, Fig. 3, step 52. The mold chase at this time in the mold cleaning
cycle of the mold chase contains a body of melamine mold compound that can now be removed from
the mold chase, and, with it, the dummy singulated substrate strip can be rémovedubhe dafinay
substrate strip has served the same function as the previously used (copper) strips that were used for
partial chase shielding and protection, the discarding of the dummy substrate strip at this time does
not, as prRYRIsly pointéd Tkt orfiheusany! EXERe toltfie ROl cle@ning & cle"dmfé mold chase.
Fig. 4 shows a three-dimensional view of a BGA magazine 50 into which singulated substrates 11
have beetiflseriéd. 21abkl 52 i$ attaéh8tP teithel stitface fof Maghzine 50 for%easy’ idehtification of the
magazine 50. It is clear that the 19 7 February 2005 magazine 50 provides a method of
simultaneotly&tdriiy-afid fandiig thuftiplesirgtfatBd Rubstrates 11 Irig S5 3H6fs & top il of a

dummy substrate strip 11 after singulation. The substrate strip 13 has foug openings 13 from where
e

the indiviG& sitsstrate dhidtheitdhipsHabdbdyn that needs to cleaned from

inside surfaces of the mold chase so that, when removing the
melamine that is runs into the mold chase, the surfaces that
contain melamine remnants are also cleaned of the melamine. At
the completion of this step (time or volume of inserted mold

compound driven) the mold chase is opened, Fig. 3, step 52.

The mold chase at this time in the mold cleaning cycle of
the mold chase contains a body of melamine mold compound that
can now be removed from the mold chase, and, with it, the dummy
singulated substrate strip can be removed. The dummy substrate
strip has served the same function as the previously used
(copper) strips that were used for partial chase shielding and
protection, the discarding of the dummy substrate strip at this
time does not, as previously pointed out, add or incur any

expense to the mold cleaning cycle of the mold chase.

Fig. 4 shows a three-dimensional view of a BGA magazine 50
into which singulated substrates 11 have been inserted. A label
52 is attached to the surface of magazine 50 for easy

identification of the magazine 50. It is clear that the
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removed or singulated. The items that are highlighted in Fig. 5 are identical to these items as they
have been highlighted for Fig. 1 above and need therefore not be further explained at this time. Fig. 6
shows a vertical cross section of the two cavity bars that are separated by a runner bar of Fig. 2
containing singulated BGA strips, this at the time that the top mold chase 26' (not shown in Fig. 2)
and the bottom mold chase 26 (see also Fig. 2) are brought into close physicatqsaximity t6 @ath
other (are "closed") . As previously highlighted in Fig. 2, 22 and 22" are the cavity bars 22 and 22' that
are separated by the runner bar or center block 24. The upper mold chase is highlighted with 26', the
lower molFEREsE @e AIsPEiGY 21RS highligktedafith 26. SihgulbieBeAStripsSIPafed seted in the
cavity bars 22 and 22', the mold cavity (see also Fig. 2) is shown and highlighted with 28. springs 27
press the&iHglidted BEA %ﬁ%ag%ﬁ&%é‘i%e?ﬁ%%ﬂ&%ﬁé% 261 20 7 February 2005 The process of
the invention has therefore achieved the following: - a simplification of the cleaning operation by
removing the previously required steps of cleaning dummy copper strips; this latter process is very

time consuming in view of the , ,
Fig. 5 shows a top view of a dummy substrate strip 11

after singulation. The substrate strip 13 has four openings 13
from where the individual substrate and their chips have been
removed or singulated. The items that are highlighted in Fig. 5
are identical to these items as they have been highlighted for
Fig. 1 above and need therefore not be further explained at

this time.

Fig. 6 shows a wvertical cross section of the two cavity
bars that are separated by a runner bar of Fig. 2 containing
singulated BGA strips, this at the time that the top mold chase
26' (not shown in Fig. 2) and the bottom mold chase 26 (see
also Fig. 2) are brought into close physical proximity to each
other (are "closed"). As previously highlighted in Fig. 2, 22
and 22' are the cavity bars 22 and 22' that are separated by
the runner bar or center block 24. The upper mold chase is
highlighted with 26', the lower mold chase (see also Fig. 2) is
highlighted with 26. Singulated BGA strips 11 are inserted in
the cavity bars 22 and 22', the mold cavity (see also Fig. 2)
is shown and highlighted with 28. springs 27 press the

singulated BGA strip against the upper mold chase 26'.
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fact that the process must be repeated numerous times during one melamine cleaning operation, and
- the process of the invention has replaced the use of dummy copper strips with the use of a dummy
BGA substrate strips which perform the same function as the previously used dummy copper strips
but which can be readily discarded at the completion of the melamine cleaning cycle without thereby
adding significant to the cost of the melamine cleaning operation. Althoughth&déhvention Hagdseen
described and illustrated with reference to specific illustrative embodiments thereof, it is not intended
that the invention be limited to those illustrative embodiments. Those skilled in the art will recognize
that variations ahdSmdefiR@tidfs Cn e hadeWRAGHO depatfing G RO BBiriteHth8 IRENTAT It is
therefore intended to include within the invention all such variations and modifications which fall
within the"§colge"dftié appended claims and equivalents thereof. 21 7 February 2005 What is claimed

is: 1. A method of removing mold compound from tools and components that are used to encapsulate
semiconductdr FeVieds: tonfrisiy fhe stéps ofleaning operation by removing the

previously required steps of cleaning dummy copper strips;
this latter process is very time consuming in view of the
fact that the process must be repeated numerous times during
one melamine cleaning operation, and

- the process of the invention has replaced the use of dummy
copper strips with the use of a dummy BGA substrate strips
which perform the same function as the previously used dummy
copper strips but which can be readily discarded at the
completion of the melamine cleaning cycle without thereby
adding significant to the cost of the melamine cleaning

operation.

Although the invention has been described and illustrated
with reference to specific illustrative embodiments thereof, it
is not intended that the invention be 1limited to those
illustrative embodiments. Those skilled in the art will
recognize that variations and modifications can be made without
departing from the spirit of the invention. It 1is therefore
intended to include within the invention all such wvariations
and modifications which fall within the scope of the appended

claims and equivalents thereof.
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providing a mold chase having an upper and a lower mold chase; providing dummy singulated
semiconductor device substrate strips; placing said dummy singulated semiconductor device
substrate strips onto said lower mold chase said lower mold chase having been provided with mold
pots, mold runners and mold cavities whereby said dummy singulated semiconductor device
substrate strips have openings that align with said mold cavities; closing said fedd chase By ddwering
said upper mold chase over said lower mold chase thereby enclosing said dummy singulated
semiconductor device substrate strips between said upper and lower mold chase; flowing a cleaning
compountithifoulh sai@d hisid pdes’, said mold runners and said mold cavities; opening said mold
chase by raising said upper mold chase from said lower mold chase thereby exposing said dummy

singulated , semigendudetor deviea subsiata stripsheiweensaid-uppercand lower meldchasefurther
exposing said cleaning compound; and 22 7 February 2005 removing and discarding said cleaning
compounghemevieg are discarding spishdummy singutated sepyeongiiciardeyvicesubstraten gtrips
from said mold chase. 2. The method of claim 1 wherein said dummy singulated
the steps of:
providing a mold chase having an upper and a lower mold chase;
providing dummy singulated semiconductor device substrate
strips;
placing said dummy singulated semiconductor device substrate
strips onto said lower mold chase said lower mold chase having
been provided with mold pots, mold runners and mold cavities
whereby said dummy singulated semiconductor device substrate
strips have openings that align with said mold cavities;
closing said mold chase by lowering said upper mold chase over
said lower mold chase thereby enclosing said dummy singulated
semiconductor device substrate strips between said upper and
lower mold chase;
flowing a cleaning compound through said mold pots, said mold
runners and said mold cavities;
opening said mold chase by raising said upper mold chase from
said lower mold chase thereby exposing said dummy singulated

semiconductor device substrate strips between said upper and

lower mold chase further exposing said cleaning compound; and
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semiconductor device substrate strips are production semiconductor device substrate strips from
which all therein comprised semiconductor devices and their substrates have been removed, creating
openings in said dummy singulated semiconductor device substrate strips that align with said mold
pots in said lower mold chase. 3. The method of claim 1 wherein said cleaning compound comprises
melamine. 4. The method of claim 1 wherein said semiconductor devices aré Plalstic Bajt GridDArray
devices. 5. The method of claim 1 wherein said mold compounds comprise melamine compound. 23 7
February 2005 6. The method of claim 1 further comprising additional step of categorizing said
dummy stRjifatéd Serirdndtietsidelic sutsstiditeSstRpS Y Db<erTing Physicdl ERarddterisiesiof size
and thickness of said dummy singulated semiconductor device substrate strips, whereby each
selected BumrRy Singdlatet SeftiEThaUR g Heliterslb3EaicCSTiIP S BesigAed hncperaidnat ode or
designation that reflects future processes of said mold compound cleaning for which a categorized
dummy sitigtfated T<éMicoRdbctBr devicBbstrate strip can be used, said additional step to be
performed prior to said step of placing

2. The method of c¢laim 1 wherein said dummy singulated
semiconductor device substrate strips are production
semiconductor device substrate strips from which all therein
comprised semiconductor devices and their substrates have been
removed, creating openings in said dummy singulated
semiconductor device substrate strips that align with said mold

pots in said lower mold chase.

3. The method of claim 1 wherein said cleaning compound

comprises melamine.

4. The method of claim 1 wherein said semiconductor devices are

Plastic Ball Grid Array devices.

5. The method of claim 1 wherein said mold compounds comprise

melamine compound.
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said dummy singulated semiconductor device substrate strips onto said lower mold chase. 7. The
method of claim 6 wherein said physical characteristics of size and thickness comprise substrate
sizes 27 x 27 mm or 35 x 35 mm or any other suitable substrate size, and substrate thicknesses of
0.36 mm or 0.56 mm or any other suitable substrate thickness. 8. The method of claim 6 wherein said
dummy singulated semiconductor device substrate strips, after the step of takfegorizingysaid @ummy
singulated semiconductor device substrate strips has been completed, are assigned to and used 24 7
February 2005 for cleaning a mold compound from surfaces that have been used during a molding
process ¢ sehii€orititiefst Hevices Hidihate feHaractEristEastisize and HidknkB AhatHreRgaal to
said characteristics of size and thickness of said dummy singulated semiconductor device substrate
strips. 9. BerhetHot G rBfhovifg hdld é%%ﬁéﬁndssf%ﬁﬁua{/ﬁﬁdicha%%ﬁo%%iaoﬁ encHpstfdie
semiconductor devices, said mold chase to comprise an upper and a lower mold chase, said lower
mold cha& R dsthfrisehoRSpoty moRF RINAERS add: iiold Eavities TRé tid fiethdd E’émﬁﬂﬁﬁg:

selecting one or more semiconductor device substrate strips , ,
and thickness of said dummy singulated semiconductor device

substrate strips, whereby each selected dummy singulated
semiconductor device substrate strip is assigned an operational
code or designation that reflects future processes of said mold
compound cleaning for which a categorized dummy singulated
semiconductor device substrate strip can be used, said
additional step to be performed prior to said step of placing
said dummy singulated semiconductor device substrate strips

onto said lower mold chase.

7. The method of claim 6 wherein said physical characteristics
of size and thickness comprise substrate sizes 27 x 27 mm or 35
x 35 mm or any other suitable substrate size, and substrate
thicknesses of 0.36 mm or 0.56 mm or any other suitable

substrate thickness.

8. The method of <claim 6 wherein said dummy singulated
semiconductor device substrate strips, after the step of
categorizing said dummy singulated semiconductor device

substrate strips has been completed, are assigned to and used
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from among a collection of production semiconductor device substrate strips said selected
semiconductor device substrate strips to be used as dummy semiconductor device substrate strips
during the process of the invention; removing all semiconductor devices and thereto connected
substrates from said selected semiconductor device substrate strips thereby creating dummy
singulated semiconductor device substrate strips; categorizing said dummy/sifigulated sermitohductor
device substrate strips by observing dimensional characteristics of size and thickness of said dummy
singulated semiconductor device substrate strips thereby classifying said dummy 25 7 February 2005
singulated Senfidgiriuctor devite stibSeaRXStAPS fof e HdFihg Ca Proceds of stRoviREG SaidSReld
compound from said mold chase that is used to encapsulate semiconductor devices; loading said
categoriz8H dkismPsiriated SermEsRGEcor devics SUEREHEStHPps iAf A S8Micbhalctdt device
magazine; moving said semiconductor device magazine to said mold chase thatis usedto
encapsulﬁféaﬁﬁ BhAGOF BevidesSddiBetingDné ot PR Tt sdilTateybfizetfddmmy Singarated

semiconductor device substrate strips; msertmg said ane or more selected categorized dummy
characteristics of size and” thickness of said dummy singulated

semiconductor device substrate strips.

9. A method of removing mold compounds from a mold chase that
is used to encapsulate semiconductor devices, said mold chase
to comprise an upper and a lower mold chase, said lower mold
chase to comprise mold pots mold runners and mold cavities, the
said method comprising:

selecting one or more semiconductor device substrate strips
from among a collection of production semiconductor device
substrate strips said selected semiconductor device substrate
strips to be used as dummy semiconductor device substrate
strips during the process of the invention;

removing all semiconductor devices and thereto connected
substrates from said selected semiconductor device substrate
strips thereby creating dummy singulated semiconductor device
substrate strips;

categorizing said dummy singulated semiconductor device
substrate strips by observing dimensional characteristics of
size and thickness of said dummy singulated semiconductor

device substrate strips thereby classifying said  dummy
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singulated semiconductor device substrate strips into said lower mold chase; enclosing said one or
more of said selected categorized dummy singulated semiconductor device substrate strips between
said upper and said lower mold chase by lowering said upper mold chase over said lower mold
chase; flowing a cleaning agent through said mold pots, mold runners, and mold cavities of said lower
mold chase; allowing for a measurable time while said cleaning agents react Wwith sailrmolio05
compound that is to be cleaned from said mold chase; exposing said one or more of said selected
categorized dummy singulated semiconductor device substrate strips by lifting said upper mold chase
away frorh1Sath et InSIathase dasd 26 79eebrtigryS200s-fehi6ving h8 distarding Said datégorized
dummy singulated semiconductor device substrate strips together with said cleaning agent from said
mold chade PIR #eSméthod BFEAIM D viterdineaid seiftBRYGEC o d&iicedard F’I@if& BANSGAd Array
devices. 11. The method of claim 9 wherein said mold compounds comprises melamine compound.

12. The méthbd ot i Ivhefeif Faith iR aRing et eotprises devices:

loading said categorized dummy singulated semiconductor device
substrate strips into a semiconductor device magazine;

moving said semiconductor device magazine to said mold chase
that is used to encapsulate semiconductor devices;

selecting one or more of said categorized dummy singulated
semiconductor device substrate strips;

inserting said one Oor more selected categorized dummy
singulated semiconductor device substrate strips into said
lower mold chase;

enclosing said one or more of said selected categorized dummy
singulated semiconductor device substrate strips between said
upper and said lower mold chase by lowering said upper mold
chase over said lower mold chase;

flowing a cleaning agent through said mold pots, mold runners,
and mold cavities of said lower mold chase;

allowing for a measurable time while said cleaning agents react
with said mold compound that is to be cleaned from said mold
chase;

exposing said one or more of said selected categorized dummy
singulated semiconductor device substrate strips by 1lifting

saild upper mold chase away from said lower mold chase; and
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melamine compound. 13. The method of claim 9 wherein said categorizing said dummy singulated
semiconductor device substrate strips consists of observing physical characteristics of size and
thickness of said dummy singulated semiconductor device substrate strips whereby each selected
dummy singulated semiconductor device substrate strip is assigned an operational code or
designation such that this code or designation reflects future processes of meélalmine cleadingsfor
which a categorized dummy singulated semiconductor device substrate strip can be used. 27 7
February 2005 14. The method of claim 13 wherein said physical characteristics of size and thickness
comprise’StiRHaidsizés 27 %27 Hrhitr 35 x 35 Him of AnyBthérsiitabf 8stratd 876 angd
substrate thicknesses of 0.36 mm or 0.56 mm or any other suitable substrate thickness. 15. The
method of &M FREFSIA said bRy sitigafited tSemicdriducior devite<istratesthips, itef the
step of categorizing said dummy singulated semiconductor device substrate strips has been
completed! 5AaSigREF I artd 88 d For clRahhg3¥m6ld compound from surfaces that have been
used during a molding process of semiconductor devices that have characteristics of size and
thickness that are equal to said

10. The method of claim 9 wherein said semiconductor devices

are Plastic Ball Grid Array devices.

11. The method of claim 9 wherein said mold compounds comprises

melamine compound.

12. The method of claim 9 wherein said cleaning agent comprises

melamine compound.

13. The method of claim 9 wherein said categorizing said dummy
singulated semiconductor device substrate strips consists of
observing physical characteristics of size and thickness of
said dummy singulated semiconductor device substrate strips
whereby each selected dummy singulated semiconductor device
substrate strip is assigned an operational code or designation
such that this code or designation reflects future processes of
melamine cleaning for which a categorized dummy singulated

semiconductor device substrate strip can be used.
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characteristics of size and thickness of said dummy singulated semiconductor device substrate strips.
16. The method of claim 9 whereby loading of said categorized dummy singulated semiconductor
device substrate strips into a semiconductor device magazine is performed such that the orientation
of said dummy substrate in said semiconductor device magazine does not deviate from production
unit orientation. 28 7 February 2005

14. The method of claim 13 wherein said physical
characteristics of size and thickness comprise substrate sizes
27 x 27 mm or 35 x 35 mm or any other suitable substrate size
and substrate thicknesses of 0.36 mm or 0.56 mm or any other

suitable substrate thickness.

15. The method of <claim 9 wherein said dummy singulated
semiconductor device substrate strips, after the step of
categorizing said dummy singulated semiconductor device
substrate strips has been completed, are assigned to and used
for cleaning of mold compound from surfaces that have been used
during a molding process of semiconductor devices that have
characteristics of size and thickness that are equal to said
characteristics of size and thickness of said dummy singulated

semiconductor device substrate strips.

16. The method of claim 9 whereby loading of said categorized
dummy singulated semiconductor device substrate strips into a
semiconductor device magazine is performed such that the
orientation of said dummy substrate in said semiconductor
device magazine does not deviate from production unit
orientation.
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