16'x' June 2005 A PROCESS AND SUPPORT CARRIER FOR FLEXIBLE SUBSTRATES
BACKGROUND OF THE INVENTION (1) Technical Field This invention relates to the general field of
semiconductor devices, and more particularly, to a method for handling small thin plastic ball grid
array substrates (STPBGA), in preparation for front-of-line assembly operations. (E%tpescr' jan of the
Prior Art The following documents relate to methods dealing with handling of thin bé%é@%iring
processing. U.S.Pat.N0.4,915,057 issued April 10, 1990 to Boudreau et al., shows methods and
apparatus for regidBBEMIFSiGMRLALUSIRAR T G ARBIER AR F S BLK SYBII RANED with the

use of an apertured mask in a vacuum deposition system. U.S.Pat.N0.6,037,026 issued March 14,
2000 to lwamoto discloses a substrate carrier jig which supports a substrate of a liquid crystal display
element on its surface and carries BAGKKSR@IeNXOthe g INT BNEE3S. The conductors used for
interconnection within a semiconductor chip are extremely fine, being of the order of a few microns, or
less, in width. The ability to construct such tiny conductors has made possible chips containing four to
five orders of(ipagnitudgiand-rere, of interconnected components. This high level of integration has
presented an enormous challenge in assembly during the front-of-line die-attach operations, which
include, solder reflow or epoxy attach, plasma cleaning, plastic underfilling, curing of the underfilling,

and removal of the qustigifiasfigldtes to the general field of semiconductor devices, and more
particularly, to a method for handling small thin plastic ball grid array substrates

(STPBGA), in preparation for front-of-line assembly operations.

(2) Description of the Prior Art

The following documents relate to methods dealing with handling of thin

substrates during processing.

U.S.Pat.N0.4,915,057 issued April 10, 1990 to Boudreau et al., shows methods and
apparatus for registration or alignment of thin film structure patterns on a substrate formed

with the use of an apertured mask in a vacuum deposition system.

U.S.Pat.No0.6,037,026 issued March 14, 2000 to Iwamoto discloses a substrate
carrier jig which supports a substrate of a liquid crystal display element on its surface and

carries the substrate with the jig to a process.

The conductors used for interconnection within a semiconductor chip are
extremely fine, being of the order of a few microns, or less, in width. The ability to
construct such tiny conductors has made possible chips containing four to five orders of
magnitude, and more, of interconnected components. This high level of integration has
presented an enormous challenge in assembly during the front-of-line die-attach
operations, which include, solder reflow or epoxy attach, plasma cleaning, plastic

underfilling, curing of the underfilling, and removal of the substrate carrier.



16°'x" June 2005 There are several other types of package technologies that include such rigid
substrates as ceramics with straight-through vias, flexible polymer tape in tape automated bonding
(TAB) with bumps or balls on either end, also, wafer-level assembly such as redistribution of
peripheral I/Os to area array 1/0Os on chip and lead-on-chip(LOC). Interconnections g, e%@éevel
were and are being achieved by wire bonding to plastic or ceramic single chip paélgég;gg are
then bonded to printed wiring boards using surface mount technology (SMT). The trend is toward Flip

Chip and Ball Grid Af&jF BEASVeil fsheirdoenipfapadiies tsehmelagicrHbabatktiylprsbnrigidgies
that span theehagle ol epigmIRIUSHY SHABHEARRHTE K ISl SRS Jo oMk RSy SIgR S omated

high-performance systems are very diverse. The number of cﬂg)s needed to form a system in the past

increased frohedagy (' dohsihuarTebhieds wnseifbsairbudiandealssliyetconsmibrsucivan this,
the viable cargigig WuiGhn ars,Lisp6k1a1 hAndls BGALSYICes afechpramingeeHaliyHiverse and more

complex, especially for the front-of-line assembly operations. The development cycle for first level
packaging is extremely time consuming and costly. When the technology itself is developing in

parallel, but on diffefgpt {mgcesalesat &ﬁé@&%ﬁfé@lt%r@fmiwg?éd&ﬁlé%%eqm%%%hd% these
adva

issues are exacerbated by the continuing nce of VLSI and ultra Iaége-scale integration (VLSI)
r

technology, WREHE Bk SEtEnGatitFeclishiriigsiurbel srcaifaubaded te mERipdavByngsboards

interconnected;a@rMRERRNRH MR IHPRIONRN ST PREKaRG S ficianey fior dxalh and BARYRitBAAS) is
being achieved by a so-called small thin plastic ball grid array (STPBGA) substrate, a fire retardant

synthetic resi§iAdstOR HiFsrtPHBRAI 88 BeATThick. However, there are

The packaging technologies that span the microelectronics industry from consumer
electronics to low-end systems to high-performance systems are very diverse. The number
of chips needed to form a system in the past increased from a few, in consumer
electronics, to several thousands, in supercomputers. Given this, the viable carriers which
are used to handle BGA devices are becoming equally diverse and more complex,

especially for the front-of-line assembly operations.

The development cycle for first level packaging is extremely time consuming and
costly. When the technology itself is developing in parallel, but on different time scales,
resolution of the problems does not become easier. All of these issues are exacerbated by
the continuing advance of VLSI and ultra large-scale integration (VLSI) technology,
where exponential increases in the number of conductors are matched by its

interconnected components.

An improvement in packaging efficiency for ball grid arrays (BGAs) is being
achieved by a so-called small thin plastic ball grid array (STPBGA) substrate, a fire
retardant synthetic resin/glass cloth laminate, typically 0.2 mm thick. However, there are
many problems encountered in the processing of these very thin, and flimsy STPBGA
substrates. Bending under the slightest influence of force is one of the problems, and
warping during solder reflow causing the C4 balls of the chip to be pushed away from the
distorted substrate especially when passing through the reflow oven at temperatures above

200°C. Because of the fast moving advancements in packaging technology, prior art
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many problems encountered in the processing of these very thin, and flimsy STPBGA substrates.
Bending under the slightest influence of force is one of the problems, and warping during solder reflow
causing the C4 balls of the chip to be pushed away from the distorted substrate especially when
passing through the reflow oven at temperatures above 200C. Because of the fasf[ émlc’)[ving
advancements in packaging technology, prior art 2 16°x' June 2005 availability of ca ﬂ?&?[goéolve the
above problems were non-existing. A tYpe of process carrier used during product development is
described with pdRYEIc Ot aidcts el ppobestb e nEp bl BE g UHRgIHE By lopiRfe At BYRIESVas

simply a flat gypRQrhRIatE.L3 N EMBECRIRS AdpiAEQYIdiRgINS § Ubel Ble-RRcaRsl B JoP. WhIghisck fpeans
12 to hold the substrate down against the carrier. The weighted mass was needed to affect the

required clanSpiiig" P ceseduduping i dgvsitratert Qistetishsiaming db erreatvi sidsS 1BRgfened
the reflow cyglesas compaigAdarR thiskermare salidtsiablessukstirisRertofiling the Quamazone

temperatures and slowing the conveyor speed was needed because of the added thermal mass

passing throuslivthagsies lsUmvaR Yho P igfitedpeN Tesnnagse rasefrahthsntron kb dasping

accomplishedjpyignwohtheanayesnantienesscrRNtGAR: PKoRIeMe @ vRaPasiRhthe dresent
invention to provide a substrate process carrier to eliminate the problems encountered in the

processing of tHEBeWEH Hesaplaasehbier atduhridRIFCRYIE nsteplupBitRig SepralngUBstPYRS, thick
STPBGA subsaiemppadiexibiadanswigneieacunasrdngliahtest infleRace.ehioscss and yacing

during solder reflow causing the C4 balls of the chip to be pushed away from the distorted substrate
especially wHEF A58 PRotRE tHAUEN G BVEh at temperatures above 200C

SUMMARY OF THE INVENTION

The present invention has been accomplished in view of the above mentioned
conventional problems and is an object of the present invention to provide a substrate
process carrier to eliminate the problems encountered in the processing of these very
flexible substrates which include the group of thin STPBGA substrates, thick STPBGA
substrates and flexible tape. Bending under the slightest influence of force, and warping
during solder reflow causing the C, balls of the chip to be pushed away from the distorted
substrate especially when passing through the reflow oven at temperatures above 200°C
has been eliminated. Prior process carriers using a top weighted plate to effect the required
clamping force during solder reflow, lengthening the solder reflow cycle because of the

added thermal mass of the weighted plate, is no longer needed.

Another object of the invention has been to provide a substrate carrier for flexible

substrates having a low thermal mass for improved temperature profiling.

According to the present invention, the substrate carrier holds a flexible substrate
during many of the early assembly operations such as; die attach, solder reflow, plasma
cleaning, underfilling of plastic, curing the underfilling, as well as wirebond, lead bond
and TAB bond, etc. The carrier includes a main structural support member having a first
surface for placing thereon a substrate wherein the support member has two rows of pins

which are positioned longitudinally and fitly into datum apertures disposed inboard the
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has been eliminated. Prior process carriers using a top weighted plate to effect the required clamping
force during solder reflow, lengthening the solder reflow cycle because of the added thermal mass of
the weighted plate, is no longer needed. Another object of the invention has been to provide a
substrate carrier for flexible substrates having a low thermal mass for improved te@fﬁrat%ﬁﬁﬁj ofiling.
According to the present invention, the substrate carrier holds a flexible substrate ng é of the
early assembly operations such as; die attach, solder reflow, plasma cleaning, underfilling of plastic,

curing the untiéetrggs 8§ e Aubstiptiedsd e A8 BonAREHEIEA B her bsteaty gecesaiedy IneniRIE a main

structural 5“%95&‘%[%@%9%@%?@9@1%% I fgﬁ_eestﬁrsﬁkﬂsi%gﬁk@re@%wwraf%vgaefaaﬁp@}%wport
member has two rows of pins which are positioned longitudinally and fitly into datum apertures

disposed inb&HENEHE BBtSe Wil 2ot sipRrednds sraseetzpianiedeiiaighy RS ErEFeiuis in the
substrate acqyatelydReale the sﬁﬁﬁ%%@ﬁeﬁhﬁn@rﬁiﬁwg@@%ﬁfaﬁ@ SHO B LR thoPH@iyrof high
e

temperature magnetic inserts, which retain e(lj%preciab magnetization indefinitel}cyy, are affixed to the
first surface dfiPieSHHOAINERBES arflEiSHIEed PO sprpistiisoal dasmslicr Hovie b msials: & hold

down cover, geleciedviPina Qe ONBiRting1af doaanelical S0l gasials. dxwdlasedianesitheand
substrate. The hold down cover has openings extending laterally and longitudinally to bare the

conductive piRtuiiaditalie s0ratdhanePRASCHS BHSHS A5etbrevhititthitri ety Potiesf of

apertures in e SURSIAIGHRR CRYBRAISR Jitly ARttthes IehFoBsRfaRINEL TR SUPROH N MPaIe iS
aligned relative the substrate, and puIIed%ggainst the thin substrate by the ?ﬁgnets, thereby, pressing

the outer perfSfferyVF tAE B QLA SHERRTAIRSIIRE first dignedeslhes sthspbibriainpard pulled

against the thin substrate by the magnets, thereby, pressing the outer periphery of the thin

substrate against the first surface of the support member.

DESCRIPTION OF THE DRAWINGS

FIG.1 is an exploded, perspective view of the flexible substrate carrier of the prior

art.

FIG. 2 is an exploded, perspective view of the flexible substrate carrier with a

cover having a plurality of openings according to the invention.

FIG.3 is an exploded, perspective view of a flexible substrate carrier with a two

piece side rail cover according to the invention.

FIG.4 is an exploded, perspective view of a flexible substrate carrier with a

peripheral cover according to the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention has been accomplished in view of the aforementioned
conventional problems and is an object of the present invention to provide a substrate
process carrier to eliminate the problems encountered in the processing of flexible
substrates which include the very thin, and flimsy STPBGA substrates as well as thick

4



DESCRIPTION OF THE DRAWINGS FIG. 1 is an exploded, perspective view of the flexible substrate
carrier of the prior art. FIG. 2 is an exploded, perspective view of the flexible substrate carrier with a
cover having a plurality of openings according to the invention. FIG.3 is an exploded, perspective view
of a flexible substrate carrier with a two piece side rail cover according to the inventign. FI js an
exploded, perspective view of a flexible substrate carrier with a peripheral cover a]c%o?ﬂﬂ?gp(ﬁ e
invention. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT The present invention

has been accolBiSNetihstinss ardndesible B iRt ten ReHtiBE AN BIY gHesisiafiusBfsceof the

present .inve "fﬁ?&}%&f W&%&%%H@@aﬁ{&§%€@@ﬁf°@&m@%Eﬁd&erm%l%]?E%&%‘él@}q{ﬁﬁ in the
processing of flexible substrates which include the very thin, and flimsy STPBGA substrates as well

as thick 4 16°%% thgnehdods bsTpsisA anpybreg At dsiaprdtapestatsspatdet BaR Ay MIstinge

slightest i”““ﬁﬁ‘&@g‘ﬁf tﬁ@r%&ﬂ%%ﬂ*ﬂg)ﬁb%%@@@?‘ﬂf% ﬁ%@a%@%kgiﬂgdsﬁ’ﬂ%! tsflawccanse the
C4 balls of the chip to be pushed away from the distorted substrate particularly when passing through

the reflow ovEUREHBRERS EarsehavishsshabmReRshidhcratsicrs kmethened thgsrldscisfidihg
force have beepielinaiedr e raeiss Irhgthenas hreodaeilaw Gyaik Pseaiise of the increased

thermal mass presented by the weighted plate. As previously described with Fig. 1 illustrating the type
of prior process carrier used during the STPBGA development phase, demonstrates how a flat

support plate with - As previously described with Fig. 1 illustrating the type of prior process carrier
used during the STPBGA development phase, demonstrates how a flat support plate with
pins for guiding the substrate and a top weighted plate to hold the substrate down against
the carrier was implemented. The weighted mass was needed to effect the required
clamping force for preventing substrate distortions during solder reflow. The added mass
lengthened the reflow cycle as compared to a thicker unclamped substrate. A longer solder
reflow time was needed because of having to reduce the oven conveyor speed because of

the added thermal mass.

Referring now to FIG. 2 an exploded perspective view of a substrate carrier 20
which is used through beginning assembly operations while holding either a thin flexible
STPBGA substrate 30, a thick STPBGA substrate, or a flexible tape . A main structural
support member 21 having a first surface 24 for centerly placing the substrate 30 thereon,
the support member includes two pairs of pins 25, 26 protruding up from the first surface,
a first pair 26 disposed towards one side of the support member and a second pair 27
disposed towards the other side. The pins are spaced longitudinally in pairs to engage with
a matching pair of datum apertures 31, 32 disposed inboard of side edges of the substrate.
A plurality of high temperature magnetic inserts 28 are affixed into holes in the first
surface of the support member 21, are disposed parallel and outboard of the pins 26, 27.
These magnets must have high residual induction to sustain magnetism during the solder

reflow process with reflow temperatures above 200°C.

A cover 40 for placing over and pressing against the top surface of the substrate
30, has two rows of apertures 41, 42 for engaging the pins 26, 27 of the support member

and aligning it with the substrate. The apertures are arranged semikinematically to allow
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pins for guiding the substrate and a top weighted plate to hold the substrate down against the carrier
was implemented. The weighted mass was needed to effect the required clamping force for
preventing substrate distortions during solder reflow. The added mass lengthened the reflow cycle as
compared to a thicker unclamped substrate. A longer solder reflow time was needeéqﬁeca of
having to reduce the oven conveyor speed because of the added thermal mass. R&f W?f‘gbﬁ W to FIG
2 an exploded perspective view of a substrate carrier 20 which is used through beginning assembly
operations wHleCHBIAHEetwarS splder ssdloy - Srppciustiatrenscd afithesPPB R Ebstte, or a

flexible tape ,ARRaknSIERIERNHRAOH MEMReT2dihaving & rstskriase 2hinieentsiv Aiasipg the

substrate 30 thereon, the support member includes two pairs of pins 25, 26 protruding up from the

first surface, R§REIGMP 25 GRGBEa EsH T A8 bingilBribe teUbse re PN HER RaHcANSetdRE Hisr 27
disposed towggds,the.othemnsidesiiae Bns/Ale sragastiepoitudinalbe impaiEs e 20d3aeWdth o a

matching pair of datum apertures 31, 32 disposed inboard of side edges of the substrate. A plurality of

high temperale¥elgisette wraesiomly o h ety srlsviefedamte srouraratdiBeRbsdlispisHMember
21, are disposgdpaiade! apdauitaarshaf hsaRiMRGnd7is TRESRMeABNels RS havBighotrsidual

induction to sustain magnetism during the solder reflow process with reflow temperatures above

200C. A covePsfitiof bIHCHE VS BFHa isteddindisyansseamectt pathihe BiPthétsubsirtie ehdS two
rows of apertyrasidrbif Lofcangadinguhe Nine 26, 2AderyRRed presikehase@lisipadimith the

substrate. The apertures are arranged semikinematically to allow 5 16°x' June 2005 for expansion

during solderh&fitR. sPrRspaftite SHRsFthsiabys trs i@ thrInRY dRigerity throughout the

"front of line" assembly operations.

Figure 3 showing a two piece side rail covers 50, 51 for placing over and pressing
against the top outside side edges of the substrate 30, each rail member has a pair of
apertures 52, 53 for engaging the pins 27 of the support member and aligning it with the
substrate 30. The apertures 52, 53 are arranged semikinematically to allow for expansion
during solder reflow. The apertures near one end of the cover are round and at the other
end elongated in the longitudinal direction. The rail covers 50, 51 are made from a low
hysteresis, magnetically soft metal selected from the group consisting of silicon-iron,
carbon iron, nickel iron, and cobalt-iron and is magnetically attracted to the support
member after engagement with the pins. The rail covers are structurely formed to maintain
planarity, makes contact and presses the outer periphery of the top surface of the substrate,

thereby, securing the flatness integrity throughout the "front of line" assembly operations.

Figure 4 illustrates an outer periphery cover 60 for placing over and pressing
against the top outside edges of the substrate 30, the longer side members having a pair of
apertures 61, 62 for engaging the pins 27 of a support member 21 and aligning it with the
substrate. This outer periphery cover has all the functional attributes as those described in

Figs. 2 and 3.

While the invention has been particularly shown and described with reference to

the preferred embodiments thereof, it will be understood by those skilled in the art that



at the other end elongated in the longitudinal direction. The cover includes a plurality of openings 43
extending laterally and longitudinally to bare conductive patterns 33 on the top surface of the
substrate 30 when the substrate is in place. The cover 40 is made from a low hysteresis, magnetically
soft metal selected from the group consisting of silicon-iron, carbon iron, nickel iro(f t@ﬁd C é)ﬁlt-iron
and is magnetically attracted to the magnetic inserts 28 in support member 21 aft F;e ‘btéeg% nt with
the pins 26, 27. The cover is_structurely formed to maintain planarity, makes contact and presses the
outer periphef§rusHd B gesUifoand b deipdiratay theiapye SeEhpHglaRatiag Samrfgpyrthedghout
the "front of g:&)%;ea@p@l@my&%@tions. Figure 3 showing a two piece side rail covers 50, 51 for
placing over and pressing against the top outside side edges of the substrate 30, each rail member
has a pair of apertures 52, 53 for engaging the pins 27 of the support member and aligning it with the
substrate 30. The apertures 52, 53 are arranged semikinematically to allow for expansion during
solder reflow. The apertures near one end of the cover are round and at the other end elongated in
the longitudinal direction. The rail covers 50, 51 are made from a low hysteresis, magnetically soft
metal selected from the group consisting of silicon-iron, carbon iron, nickel iron, and cobalt-iron and is
magnetically attracted to the support member after engagement with the pins. The rail covers are
structurely formed to maintain planarity, makes contact and presses the outer periphery of the top
surface of the substrate, thereby, securing the flatness integrity throughout the "front of line" assembly
operations. Figure 4 illustrates an outer periphery cover 60 for placing over and pressing against the
top outside edges of the substrate 30, the longer side members having a pair of apertures 61, 62 for
engaging the pins 27 of a support member 21 and aligning it with the substrate. This outer periphery
cover has all the functional attributes as those described in



Figs. 2 and 3. While the invention has been particularly shown and described with reference to the
preferred embodiments thereof, it will be understood by those skilled in the art that 6 16°x' June 2005
various changes in form and details may be made without departing from the spirit and scope of the
invention. 7 16 x' June 2005 What is claimed is: 1. A substrate support carrier Whic%hi us%‘gr ?rough
beginning assembly operations while holding flexible substrates, comprising: a mah jﬂ’ﬁ% é support
member having a first surface for centerly supporting a substrate thereon, said support member
including two‘BansibegiR diotruding from said first surface, a first pair disposed towards one end of
said support member and a second pair disposed towards the other end, said pins_are spaced

laterally in pairs to ehgage Wit 2SRt AR BhiFUTEahichpErttred depBelPrBmARE tssrIBNges of

said substratgpa-aidialhat higaiieMmRaiply e tsegestivipasa@ffixed into holes of said first surface of
said support member, said magnets disposed parallel and outboard of said of pins; a cover for placing

over and semikinenfatllyS PR SLiRGSHBRARS B R Paedngs L At t SUHRGS 0T SSRECE! SPPRRFIREROo rows
of apertures for engagemegivyfithresaidieists ofasqidsprporhiB@BRe including two pairs of pins

protruding from said first surface, a first pair disposed towards one end of
said support member and a second pair disposed towards the other end, said
pins are spaced laterally in pairs to engage with a matching pair of datum
apertures disposed inboard of side edges of said substrate;

a plurality of high temperature magnetic inserts affixed into holes of said first
surface of said support member, said magnets disposed parallel and
outboard of said of pins;

a cover for placing over and semikinematically pressing against top surface of said
substrate, said cover having two rows of apertures for engagement with

said pins of said support member.

2. The substrate support carrier according to claim 1 wherein said flexible
substrates is selected from the group consisting of thin small thin plastic ball grid array

substrates, thicker small thin plastic ball grid array substrates, and flexible tape.

3. The substrate support carrier according to claim 1 wherein the beginning

assembly operations include:
die attach, solder reflow, plasma cleaning, die underfilling with a plastic, curing
plastic underfilling, wirebonding, lead bonding, and tape automated

bonding.

4. The substrate support carrier according to claim 1 wherein engagement of

said cover with pins of said support member aligns said cover with said substrate.



2. The substrate support carrier according to claim 1 wherein said flexible substrates is selected from
the group consisting of thin small thin plastic ball grid array substrates, thicker small thin plastic ball
grid array substrates, and flexible tape. 3. The substrate support carrier according to claim 1 wherein
the beginning assembly operations include: die attach, solder reflow, plasma cleaning, die gerfilling
with a plastic, curing plastic underfilling, wirebonding, lead bonding, and tape automat&d® t%ﬁ ing. 4.
The substrate support carrier according to claim 1 wherein engagement of said cover with pins of said
support member aligns saidKovEPitkesBIPRAUbtPAEST 248 5dDENnE 200081 51 THRCEIBstrade “Xshort

carrier accorgipg R clajmih Whereiningithcoysy Neludes ARERINgsBdrRNdinglaie)yRnd lgngipdinally
to bare conductive patterns on top surface of substrate. 6. The substrate support carrier according to
claim 1 wheréiifagsPEsvettiatenade from a magnetically soft metal selected from the group consisting
of silicon-iron, carbon iron, nickel iron, and cobalt-iron. 7. The substrate support carrier according to
claim 1 wherein said cover is magnetically attracted to said support member after engagement with
said pins, said cover only pressing the outer periphery of sajd top syrface of substrate, 8. The,
substrate support cAtrier adbr S B EIANPPE LR B85 AR e B abet RED o EhRPEE AT are
arranged senpikiie aticallyidgnatiowliosdhefimall exspansioftotiutirgesolges sadionn S aftlsappiLires,near

one end of said cover are.r%u d, apertures at the
carbon 1ron, nickel 1ron, and cobalt-iron.

7. The substrate support carrier according to claim 1 wherein said cover is
magnetically attracted to said support member after engagement with said pins, said cover

only pressing the outer periphery of said top surface of substrate.

8. The substrate support carrier according to claim 1 wherein said two rows of
apertures on said cover are arranged semikinematically to allow for thermal expansion
during solder reflow, said apertures near one end of said cover are round, apertures at the

other end are elongated in a longitudinal direction.

0. A method of producing a substrate support carrier which is used through
beginning assembly operations while holding a flexible substrate, comprising the steps of:

providing a flexible substrate;

providing a main structural support member having a first surface for centerly
placing a substrate thereon, said support member including two pairs of
pins protruding from said first surface, a first pair disposed towards one end
of said support member and a second pair disposed towards the other end,
said pins are spaced laterally in pairs to engage with a matching pair of
datum apertures disposed inboard of side edges of said substrate, said
support member having a plurality of high temperature magnetic inserts
affixed into holes of said first surface of said support member, said magnets

disposed parallel and outboard of said of pins, and



other end are elongated in a longitudinal direction. 9. A method of producing a substrate support
carrier which is used through beginning assembly operations while holding a flexible substrate,
comprising the steps of: providing a flexible substrate; providing a main structural support member
having a first surface for centerly placing a substrate thereon, said support member jncluding two
pairs of pins protruding from said first surface, a first pair disposed towards one eiﬁ 3% pport
member and a second pair disposed towards the other end, said pins are spaced laterally in pairs to
engage with a matchIRYIBHIE of WatinfepBliGies aisposed sapBkirFoRtRe e dyess Esagtidsbhitiite,

said support member haviggaJalusaliy: @i IeMReIALES NAQVEIIC INLHiSw e hreg ialoles of said
first surface of said support member, said magnets disposed parallel and outboard of said of pins, and

9 16th June 2005 providing&AEsRE oy hatd PRI SRR ERSANly pressing against top
surface of said substrate, said cover having two rows of apertures for engagement with said pins of
said support member. 10. The method of producing a substrate support carrier according to claim 9

wherein said flexible ﬁubsﬁagte is selecgtﬁd fr(%ﬁn the group consisting of thin small thin Pla tic bSII grid
array substrates, thitker smaf RIS A PEARIGHE R PHRROTL R ISR PR, ' '3k nethod
of producing &lsstbBireiislipriblt cabienrcaordiegda ¢laim Hevghenpirdheeginingassemblyin
operations Inglggt?é ball grid array substrates, thicker small thin plastic ball grid array substrates, and

flexible tape.

11. The method of producing a substrate support carrier according to claim 9
wherein the beginning assembly operations include:
die attach, solder reflow, plasma cleaning, die underfilling with a plastic, curing

plastic underfilling, wire bonding, and tape automated bonding.

12. The method of producing a substrate support carrier according to claim 9
wherein engagement of said cover with pins of said support member aligns said cover with

said substrate.

13. The method of producing a substrate support carrier according to claim 9
wherein said cover includes openings extending laterally and longitudinally to bare

conductive patterns on top surface of substrate.

14. The method of producing a substrate support carrier according to claim 9
wherein said cover is made from a magnetically soft metal selected from the group

consisting of silicon-iron, carbon iron, nickel iron, and cobalt-iron.

15. The method of producing a substrate support carrier according to claim 9
wherein said cover is magnetically attracted to said support member after engagement

with said pins, said cover only pressing the outer periphery of said top surface of substrate.
10



die attach, solder reflow, plasma cleaning, die underfilling with a plastic, curing plastic underfilling,
wire bonding, and tape automated bonding. 12. The method of producing a substrate support carrier
according to claim 9 wherein engagement of said cover with pins of said support member aligns said
cover with said substrate. 13. The method of producing a substrate support carrie F)ag;l(:ordi o claim
9 wherein said cover includes openings extending laterally and longitudinally to bare ive
patterns on top surface of substrate. 14. The method of producing a substrate support carrier
according to claim 9 wherein said cover is made from a magnetically soft metal selected from the
group consisting of silicon-iron, carbon iron, nickel iron, and cobalt-iron. 15. The method of producing

a substrate support E@trrierg&ﬁ?ﬂﬁhﬁdﬁ%%ﬁﬁ@i%%ﬁéﬂ’?géﬁ SRR scATEGhafeiflng A deie’said

support memRgeRiieEAAgREGNRNLMIBraAL BINSaitRdd \«Q\VRE anbhprasingkineies PefiPhgsy of said
top surface of substrate. 10 16°x' June 2005 16. The method of producing a substrate support carrier

according to S5 Mph&sR e EoD NS A5 ApEatiradid R ES RE NS A gL dAL SRt ratically

to allow for tharpaahpxpansianssingsalderd efinwasaithapriuigsiynear one end of said cover are
round, apertures at the other end are elongated longitudinally. 11
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