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IMPROVED PUNCH CUTTING TOOL FOR CIRCUITIZED ORGANIC
SUBSTRATES AND PROCESS FOR THE SAME FIELD OF THE
INVENTION 5 The present invention is for an improved Punch cutting tool
and process for the same in which a circuitized organic substrate is

c.

substrate material. The core substrate material usually has one or two
layers of solder resist and a 15 plurality of bonding fingers in the centre of

FIELR, QRS JRVENERNe material. The centre of the circuitized organic

substrate is then punched to remove unwanted portions (referred to as

"s| . b 0S| dg S. punghi
T R e e AR, o
the)fSRBRBrVEIGRs AndCEBUIEeE AaATiRsHARERIRODOPRERRIEH &1 difeldn the
manddeeraorgfcasds duaeraysM@BBRNSoar] CHMPRErYBOT)Cangrameitory
m%LﬂJﬁéquy manufacturers use routing method (milling) with CNC machines.
Ue foincreased demand for circuitized organic substrates, the current
routing 25 method is no longer able to support the increased demand and
AR INILOH reARY ieERGI. Punch cutting of the slot holes and/or
outer shape of SD card have been proposed. A precise small area has to
be punched out of a very small unit of 30 substrate core material, all of
A winiclitiaed airganly substridetusetirsinchandagechtban aoeysobeleteaomderial.
THYERIB Gueliullandharannic S HaLsha e 0% RS CBrdiian @BRIAURE o

therefore requires high precision due to the minuteness of the electronic
PIIAHY ThePPUMER B0aRTE Bpdhaiepniiasolossetasnibebarife HiRsiFtiRateral.
Thend pettrobtause drcageto hgalcutiberatsgagic sidbstiaiehsd Wheshmove

it foles, of it e{%r Ufized oraapiee ,%ﬁ’é%%j%ﬁé‘r}%he U MPringers.
Industry’ requirements are that there be ng burr, o hair iné crack, no
Aftgiippimghing out the slot holes, the circuitized organic substrate is further

processed by placing of memory chips and could be manufactured into
memory SD cards and memory cards for use in mobile phones, computers and

cameras etc.

Currently manufacturers use routing method (milling) with CNC machines. Due
to increased demand for circuitized organic substrates, the current routing
method is no longer able to support the increased demand and lead times
required by the market.

Punch cutting of the slot holes and/or outer shape of SD card have been
proposed. A precise small area has to be punched out of a very small unit of
substrate core material, all of which are already manufactured and arranged
into an array of electronic units in a circuitized organic substrate board. The
punch cutting operation therefore requires high precision due to the minuteness
of the electronic units. The punch cutting operation has to be fast, accurate
and precise, and yet not cause damage to the circuitized organic substrate.
When the slot holes of the circuitized organic substrate are punched out, the

industry requirements are that there be no burr, no hair line crack, no chipping,
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1 no scratches, no finger prints, no oil stains allowed on both sides of the
circuitized organic substrate after the slot hole has been punched away. A
punching assembly has been described in U S Patent No. 6 173 632. This
5 prior art invention describes a cutting apparatus for separating semi

conductor packages such as ball grid arrays (BGAs) from a substrate
oy HEARe. B IR e koS oo AR, SRR sERio G ories of the

cinguiitield mgmmatsmaiewftboummmtlhwsl|hesdosémaumabd-lewayer this
prior art invention is used for cutting semi conductor packages which

have different requirements. Certain 10 procedures referred to in this
A Bat\é?ﬁt%a%%%ﬁas Jiascheseqdresrbad ior ¥ pr&atnrhde; feif21833p omhis
prﬂsreasolﬂeémesrst ardaibiéng a:fdthtarsgampp@r@dmtfw BapkegRy adtaninaektiogor
tacce table f nch ¢ tln Ie from circuitized organic
pac rates ﬁS %L’te Er))élq reiémen[t fg or puncﬁilng sTota\ﬁoFe(sblrrtt c?rcu?t%gffm
ap@ﬁjamé snekaatesddatiest fte @uatrﬁ@etset?dwrbdmgvgbmtwlﬁem@tﬁdmgIayers

Mﬁ’@ﬁlt‘“&@éﬂﬁg%m@@ anynaead for-Redel hﬂ?%rl@rorgﬁr RdRIBAMaIRised
fthe ircumzed ‘??fa substrate a i}%p% JEhave to be a Iledo Hai

Or SHHIA%G S UL S Y rPAFHASE Br Y ﬁts% et HiRaH| ertain
prbmmm}fmqersabutmon oththepstéaidr seeista20 Eﬂtmgtttappbwemr&mmtséor a
prildiil AGR!T e °E|W§ﬁ“mb%ﬂ@r SudReER t&lﬂnﬁ& CHitiggd ¥GANKonductor

substrate and the tip of bonding fingers. The area of contact between the
Pagkagssy éﬁ&rc”?&ﬁt%cﬁfiﬁgaﬂfc aesRizhle sHBLIPWED 65t Slrbilpthdrom
cifeuoiire dfdhasiosissedtede cut. The post-production inspection requires

40 X magnification which is more stringent than the prior art. 25 U. S.

Patent No. 6 173 632 therefore is for an invention dealing with back end
Ther tFRAsiTBEPAtE TRECeBUMNBACIS!at SWIRRcEhdiEWliEREKatEasiTREDStTAteS is
th&HtHRg @ﬁﬁﬁgb&l deseidaedin bbf&er%?ﬁmﬁgﬂfwé&a&am?ot r\?ﬁlﬁcﬁlﬂnﬁny

|on to t e exactl ments for punch cutting slot hole

"SR RSN bRSLRTe BRSPS o T A A SRH bRt
a ahempgr twulamh@efrtmtbempme@mmtsgltﬁesm et oA rtHareetitinedf organic
s@@%temssch&ssf%t%mwfsmﬁ]gf hRYptid@rrayst boardmn il hsist.

memory modules etc. It is recognised tha unch cutting of slot holes
TREoSiaRPRE PR be set to an accuracy of /- 0.005 mm™on the surface of the

circuitized organic substrate and the tip of bonding fingers. The area of contact
between the stepper and circuitized organic substrate should be +/- 0.05 mm
around the profile of the slot hole to be cut. The post-production inspection

requires 40 X magnification which is more stringent than the prior art.

U. S. Patent No. 6 173 632 therefore is for an invention dealing with back end
of the substrate processing such as semi-conductor packages. The punch
cutting assembly described in U. S. Patent No. 6 173 632 cannot offer any
solution to the more exacting requirements for punch cutting slot holes in
circuitized organic substrates. What is required is an improved punch cutting
tool at the front end for punching of slot holes and insertion of electronic chips

for the manufacture of ball grid arrays, board on chip and memory modules etc.

It is recognised that punch cutting of slot holes would offer these

advantages:-




20

25

30

35

35 advantages: 2 Improved accuracy Improved productivity Shorten lead
time Reduce system and space cost 5 Reduce routing cost and Lower
costs of wastage due to lower number of rejects The inventor has
proposed an improved punch cutting tool for punch cutting slot holes in
the circuitized organic substrate as well as an improved process 10 for
the SAREPVEAARTHFB%Ed punch cutting tool includes a stripper insert cum
steppapwhéezh [sqredieyy ground and machined as a single unit, with two

sepagate Janété%nﬁmaestripper insert; 15 a stepper (In the description and
claims, when reference is made to the workings of the entire inventive

devideduoRl DEtRTead /PARE"SA%Hper insert cum stepper”. When

referragads mamadocdit yvarkings of the stripper insert only, it will be 20
referred to as "stripper insert” and when reference is made, to the workings

of th oglt%rpﬁg?,%t iW%%te}%?eﬁgﬁ S gwg{ewgllb_e)r? er?llr?&%ved punch

cutting tool also includes a punch cutter having a horizontal profile closely

TheMHRIERIR RFRHURESIAN ph RS8Pt BURHBEing 18BN B CHLKENdliing

circuitized organic substrate, the profile of the punch cutter including other
slofifolefsidh iR cAgLitrRi AN EHP s 481 28r1el-8Ra iy LRRERVehJreocess
forS_mﬂn' gsarimprom@impmﬁedmﬂngw'g@utmgultn&asteduﬂem darsizigpdo theert cum
ItIz€ n rQcess
S e B LS S R o8 BB barate

fun&i@ERNITION A first object of the invention is an improved punch cutting
assembly for punching of a slot hole in a unit of a circuitized organic

substrat{-:- said unitrpf 35 circuitized organic substrate consisting of a layer
a_s ri%%?r jnse .
of core subStrate mdterial,

a stepper

(In the description and claims, when reference is made to the workings of the
entire inventive device, it will be referred to as “stripper insert cum stepper”.
When reference is made to the workings of the stripper insert only, it will be
referred to as “stripper insert® and when reference is made to the workings of

the stepper, it will be referred to as “stepper”. )

The improved punch cutting tool also includes a punch cutter having a
horizontal profile closely dimensioned to the dimension of the slot hole to be
punch cut from the circuitized organic substrate, the profile of the punch cutter
including other dimensions such as angle of punch, radius, and V-shaped shear
angle. Such an improved punch cutting tool would reduce the damage to the
circuitized organic substrates during the punch cutting process such as hair

line crack, burr, chipping and scratches.
SUMMARY OF THE INVENTION

A first object of the invention is an improved punch cutting assembly for
punching of a slothole in a unit of a circuitized organic substrate, said unit of
circuitized organic substrate consisting of a layer of core substrate material,

bonding fingers and one or more layer of solder resist, said slot hole being an
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bonding fingers and one or more layer of solder resist, said slot hole being
an 3 area in the unit of circuitized substrate with bonding fingers, which is
to be punch cut, leaving the bonding fingers exposed, the punch cutting

assembly having a top die shoe, lower die shoe, both of which are guided

by a high precisjon ball bearing guide pillar, wherein a plurality of units of
e iSRS or A B ST e It SAEE dREr e pifcts (@ be
puagttingttottaangpribegboadingarimgerstabismsend Hokl pheappettisgrésserobly
haWifigC LU CHIOTIRBIC RS AIE <ABd 2 BURCBICYIR LW NGRSy a high

means to stabilise and hold the upper surface just lightly touches thé
Pregipien sbathbeasinthSeifeu il Jrasesie s%xb@ﬂ%}’é’g st pliisehcghitized
organisnbbteite aislpidteldn thediirplaiéz eshiar gporcsubstiage idbe cospnsity:-

stabilise and hold the upper surface stabilizes the circuitized organic

substrate 15 from the reactive force of the punch cutter on it, thereby

redu@infeRndge sabiliceanslifiols digamiees shsiaasos bl i eidtizmgeorganic

crackputratehipfing and scratches. Preferably, the means to stabilise

and hold the u Fr surface of circuitized 20 organic substrate comprises:

a stri%pgyﬂ@eﬁiﬁh stepper; wherein the stripper insert is placed slightly

above the core substrate material 25 and beyond the profile of the slot

wiRISHO ResPHREEUE IUbINSTSHA hEISIRRPRIHISPAGRAIN R CAGIN BEhes

of the substrate core material and the bonding fingers, said stepper lightly
theo YORRTg THERSS e CLUBSRIRH HIZRE rRTINF (PPB BRI SRRt sthgo Punch cutter
caRrefenablysuheastsippdroleséart thacistepized isopyaciseduipstratedethancheans to

staBAcaNgh Poffé?”m% &;Bé&%'re &”ﬁa&reé?@%éheﬁ%&%u%é@& 8@%@ Mitate
cum stepper from the 'core substrate material is be set to an accuracy

frappn dheosre@gtive force of the punch cutter on it, thereby reducing damage to

the circuitized organic substrate such as hair line crack, burr, chipping and

scratches.

Preferably, the means to stabilise and hold the upper surface of circuitized

organic substrate comprises:-
a stripper insert cum stepper;

wherein the stripper insert is placed slightly above the core substrate material

and beyond the profile of the slot hole to be punch cut; and

wherein the stepper is placed on a contact area of the substrate core
material and the bonding fingers, said stepper lightly touching the core

substrate material and the bonding fingers.

Preferably, the stripper insert cum stepper is precisely grounded and machined
to form a single unit.

Preferably the height of the stripper insert cum stepper from the core substrate

material is be set to an accuracy of +/- 0.005 mm,
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Preferably the stripper insert cum stepper is machined to the required
dimensions and shape of the profile of the slot hole, said striper insert cum
stepper being controlled by the height of the mechanical stopper such that
the stripper insert does not touch the core substrate material but there is

5 between the stripper insert and the circuitized organjc substrate.
PSR tr OB TRAEH (O S LR o B3R e o R

dlrﬁeemmablwnueshap@eoﬁnﬂ'enpmm stépier sotohtrielleshiny stipgressiet cum
stofﬁgg}gbéﬂ&ngomﬁﬁﬂﬂnwl #enRih Eﬁ@ﬁ@Weéﬁ?n%&PEFJdée‘?'%%ﬂ Mat the

bondled% fingers of the circuitized organic substrate and a contact

stripeel, tRELHriiaes 1¥fa QufRel@s ARECarePArRIGn dNBle b ribhbtdesPtife @ 92P

berelie didhstrijpehalecthaasontactcraitibeih@@alyickuissiratea of 0.05 mm
width. Preferably, the height of the stripper insert cum stepper from both
bonding fingers and contact area of the core substrate material is properly

Pretarapin the cstirpeioneeds MnstBp e dhBald ovnacmaimciisesppiateo
that the 20 stepper lightly touches both bonding finger and contact area of

p Ftﬁﬁ ﬁ{ Is(irate mater l. A second obéect oftthﬁﬁgventlon is for a
"Bl "RR7E é{‘ﬁ% izGHEAI SEPBRRE Lo SN RIE N0 FRERESgRON SPring
armimenbmafstc@sant hole to be punch cut 25 from the circuitized organic

substrate. Preferably, the profile of the punch cutter includes other
dimensions such as angle of punch, radius, and V-shaped shear angle.

Preteistlyer sy, $RPPEIMCA cPIREshas™ \)‘%Wgh@éﬁeﬁﬁgg of PN GHRed
or@@ﬂcdegﬁieedie 538 degrestabtteimeativehs todtaohclireutidgsfinad ta tienocseea

arg gﬁf‘{ﬁ %F?ﬁétgp%lf%%f Bﬂ%f})f?’é\g chF rl%ﬂ% IH;'S Ry ytt%peee[ 'B%?HS only

Better tool life an cutting condition efera e punc
a%ﬁ%@@r@id‘é’&@@r?‘ﬁmﬂipﬁmttmg clearance of 0.002 - 0.003 mm/side. A third
object of the invention is for a process for punch cutting a slot hole in

Preferably, the height of the stripper insert cum stepper from both bonding
fingers and contact area of the core substrate material is properly set to an
accuracy to +/- 0.005 mm by means of a mechanical stopper so that the
stepper lightly touches both bonding finger and contact area of the core

substrate material.
A second object of the invention is for a punch cutter to have a horizontal
profile closely dimensioned to the dimension of the slot hole to be punch cut

from the circuitized organic substrate.

Preferably, the profile of the punch cutter includes other dimensions such as

angle of punch, radius, and V-shaped shear angle.

Preferably, the punch cutter has a V-shaped shear angle of punch from 100
degree to 125 degree.

Alternatively, the punch cutter has two or more V-shaped shear angles of

punch.

Preferably, the punch cutter has aradius for better tool life and cutting condition.
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5 an unit of circuitized organic substrate, using an improved punch cutting
tool of the invention, together with punch cutting assembly having a top
die shoe, lower die shoe both of which are guided by a high precision ball
bearing guide pillar, the said process comprising the following steps: 10

t I I t f itized bstrate to b
o R R S SR R R U -
0. Qﬁép]msfSMeto the upper surface area of the circuitized organic substrate;

15 placing said stripper insert so that it is placed slightly above the core
substrate material and beyond the profile of a slot hole of core substrate

A thisteRRIPES Bl EH&HEHQEE}P"zdSplfQ&r?g RIBESR SR PYPAicsippe? iU pdgmin

anstmjpe:f omtomheedppmgamcfammoefrﬁne cusingizan iorpaivieds yhsicateutitnthabol
h h

AR T e B

dlq@m@ l’?ﬁlbhF?fg"l’ﬁé"bo?f@lr@-‘fﬁﬁj’er@%ﬁ'@‘c@Fﬂﬁ@t%elaa'ih%e%mﬁaet"é%@“ar

thed@ig phoesd ponigastidhpssidemgf Siepsore substrate material
surrounding a perimeter of the slot hole to be punch cut; setting the height
of the stripper insert cum stepper to an accuracy of 30 0.005 mm by the
preclefstingrahad phashianiohl wasppef stichianitizede osganyiergubstratends be

the tipsef tir HABdiRE NGBFARMhSUYsEHBIEa in the core substrate
material; punch cutter applied downwards onto the area of the slot hole to

be 35 punch cut; 6 the profile of the punch cutter matching the profile and
dimeapptyingoktis&ipgiet hinketd duenpstebpeut onteertiia tUppdorcartddbearea of

|mpqﬁgv%”&%%edﬂg’gggﬁw|gaggtr%5ganlc substrate to 5 react to the force
by edge rolling over and the bonding fingers to lift up, but with the stripper

insert cum stepper effectively pressing onto the core substrate material
and priMgodHNg esBigper Cirrgitizesbotpanic RuUpistete siditld ddeve the core

substrate material and beyond the profile of a slot hole of core substrate

material to be punch cut;

placing said stepper of the stripper insert cum stepper onto the upper
surface of the circuitized organic substrate so that it lightly touches an
area of the core substrate material surrounding the perimeter of a

profile of the slot hole to be punch cut;

the stepper lightly touching the bonding fingers and a contact area, the
contact area being +/- 0.05 mm wide of the surface of the core substrate

material surrounding a perimeter of the slot hole to be punch cut;

setting the height of the stripper insert cum stepper to an accuracy of
+/-0.005 mm by the precision ground mechanical stopper such that the
stepper just touches the tips of the bonding fingers and contact area in

the core substrate material;

punch cutter applied downwards onto the area of the slot hole to be

punch cut;
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by the stripper insert cum stepper, thereby avoiding much reactive
movement, and consequently avoiding damage such as hair line crack,
burr and chipping to 10 the circuitized organic substrate. BRIEF
DESCRIPTION OF THE DRAWINGS For a better understanding of the
invention, its advantages, and the objects 15 attained by its use,
referlice eIEl R HRSH B BRI SARYHG ARIHGEN AR of the
accosiggdmjentpdrapings dldstrate one or more embodiments of the
invention and together with the description herein, serve to explain the
workings and principles of the invention. 20 FIG. 1 is a view of a portion of

whegiruitfiedbrganic herara. wilsauresHbfitlaiigstagedvia bstspie to

rediadivid unb yoiteF I§y. ddGeisollinie vo vidra £pid ahedbamdsitatingdbsFIG lif shpwsut

with C{'Fcuigitzned or anitr;t substra]te with aﬁla er Pf core substr%et material wit
one

er Jinsert ¢ effectively .pressing, onto the core substrate
ayer of solderresis ﬁ%?pf/& shows ayC|PCU|t|ze% organic substrate

maigtifiganthyrandingoréngestratte I eriiRadalakganiovewnidiatd sdtdéele@stiswn
bylQRda%eippRe MBeHoRARYLRIPESOlRSISSIaldi g PnelAVWEH vdrGHB R Rent,
organic substrate with a plurality of bonding fingers electrically connected
ang, 1RoR s PR b PP R Pl ooy T DG TR HE (BP0
theatisritiredhergapisiceloftateircuitized organic substrate using the
conventional punching process. FIG. 5 is a view showing the damage
caused to the bottom side of a 5 circuitized organic substrate using the

B%&Ev@ﬁﬁ%'ﬁdﬂﬁ%% Bﬁc&@?‘ﬂ@‘.%sshows an IC chip connected to the

circuitized organic substrate to form a BOC. 10 FIG. 7 shows a

' ' ti th . substrat terjal_ indicati
e B A R R AR R, E R NG Qe

atigieqrof e §§ipBer insiatenam stBppEr RAMWIPY MedatelspethBLrIsPRRABYIN
drERMGEt arpa SAdOR Sarfiniz arNiagniqIgsPstéalfend e embodiments of the

invention and together with the description herein, serve to explain the workings

and principles of the invention.

FIG. 1 is a view of a portion of a circuitized organic substrate.

FIG. 1A showing an enlarged view of an individual unit.

FIG. 1B isaview ofa SD card substrate.

FIG. 2 shows a circuitized organic substrate with a layer of core substrate

material with one layer of solder resist .

FIG. 2A shows a circuitized organic substrate having a layer of core substrate
material with two layer of solder resist, top layer and a bottom layer of
solder resist.

FIG. 3 shows the circuitized organic substrate with a plurality of bonding fingers

electrically connected to the core substrate material.
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15 bonding fingers before the punch cutting operation. FIG. 9 is a top view
of the circuitized organic substrate showing the contact area (shaded
portion) which is in contact with the stepper portion of the stripper insert
cum stepper. 20 FIG. 10 is a perspective view of the punch cutting tool of
he invention, consisting of we punch cutter with a profjle of V-shaped
FIGh&arSingle i eod 5%on fth tﬁ%@ﬁﬁ?pe?%?%qt Bmi'fepiBBr. 9RO @
cirdditizeal pegtiniccsubstsdetigsingeihef evnssstonblyfiochinggiraassg
operations including the punch cutting tool of the invention. FIG. 12 is an
enlarged cross section view of the stripper insert cum stepper and punch
FiGutter f theVifVertion/ad Fite 1896398 w8 dRidAT PEANcSidsed’ @
cirougjiastt sghalcadebaftatethesisdot thelecbagschéemppunaiidehorrbasst removed.

FIG. 14 is a view of the profile of a punch cutter of the invention. 35 FIG.

15 is a view of another profile of a punch cutter of the invention. 8 FIG. 16
FIGs Hvishoursa fanchchirteeniiastatlia Vbsreipedizepranniesumstate7m form
a B@Eand 17C are perspective views of how the circuitized organic

substrate in the form of an array of individual units are progressively 5

processed by the punch cutting assembly for punch cutting of the slot
FlGol&s sDiRAdL E DeBESE R i@ NoD Fa TiHRION \OE NO NoFeG ubst ateyimaterfial

indicBRAEOIhET SreH CiibigRd QIIER  ErRHRRITNGL 1S MRAB GicA Liany

individual units. FIG. 1A is an enlarged view of an individual unit. FIG. 1B
is a view of a portion of a SD Card's substrate. The circuitized organic
FIGubstiates (1@bs pamtisestsielva ddytheostipees uinstratematetélp€s) staviorge the

0 < of sal IS E S alayer of ¢
Ste?%str%tecﬁg?cér%%( )C&%ﬁl a%%la%ﬁrt% S@(ﬁé@%‘g@ér n\?v%%?ébélﬁéﬁeﬁ\nd the
bosHigdiageipe PEIoED e IEFRIE WIS rRRI§SIRMh a top and bottom layer of

solder resist (2).

FIG. 9 is a top view of the circuitized organic substrate showing the contact
area (shaded portion) which is in contact with the stepper portion of the

stripper insert cum stepper.
FIG. 10 is a perspective view of the punch cutting tool of the invention,
consisting of the punch cutter with a profile of V-shaped shear angle in

cooperation with the stripperinsert cum stepper.

FIG. 11 is a partial cross section view of an assembly for punch cutting

operations including the punch cutting tool of the invention.

FIG. 12 is an enlarged cross section view of the stripper insert cum stepper

and punch cutter of the invention.

FIG. 13 is a view of a portion of the circuitized organic substrate after the

slot hole has been punched out and removed.
FIG. 14 is a view of the profile of a punch cutter of the invention.

FIG. 15 is a view of another profile of a punch cutter of the invention.
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FIG. 3 is a magnified view of an individual unit of the circuitized organic
20 substrate (105) with a plurality of bonding fingers (1) electrically
connected to the core substrate material (3). The bond fingers (1) are
portions of interconnects formed on the underlying layer of solder resist

2) in the circuitized organic substrate (105 ). When the slot hole (140) is
FiSulntd, HMYng ﬂ%&%"& eér&"thBB’é% S59PRAFERET BPaIRSs. After
the slot hole (140) |s punched through, and 25 an IC chip placed therein,

F|§‘91'?R”ﬁ‘7ff($9e‘“r§ fows il %Y&’EH?J eER %WE'%\“”H&I/ WEUSkS I%ﬁ?&ganlc

substrate elCc lace ereln It can be seen that
suRgieaia 4dy miet f%’Buerh it |@E§3d4eé’rf anthdiiguaht ARilheAravRIRgiESSively

préesBagedyp the neumamiogtiey eassdraspiednageimah (@)time usingdhadoabks.
fingers (1) else the insertion of an IC chip would be of no use or cause 30
intermittence functional problem in the field. Due to the small size of the

DEAd LB IRFRCREPEGIN N @nddHEOIXVRMbISHItation must be carried out to
check for hair line crack (10), burr (11) and chipping. The shaded area

round the core substrate material (3) is the contact 35 area (20) for the
B eboR @I oRL panE CeRn TR SHhETSETE R aTEA S o FiatioEs o

mahg jpbvilduafl tmits|ofFHeld AL#D atodmdapgatthaelhooft. afhieditégyzer udi(8) FIG. 1B
is BULRNPLIBEFUARRS 5o O putpuRiepper (8) is only placed lightly on

the contact area (20) which is confined only to an area of 0.05 mm width
around the perimeter of the slot hole (140) to be punched out. 5 FIG. 4 is
The ‘amuuﬂb@drvdmgatxhie slissiegie CrOBHaDAGIRADP laide of aoc&r&njtizﬁét@rgm&ial
trate (109), us n a.conveptional punching mathod,, When g slot hol
(3%—8@ one OI' ers er resis (}] OWS Yel’ o] core
IS unche ma & can e caused 10 the C|rCU|t|zed orga

sut?@tjgtmt@a@osb(ﬁanﬁthrﬁs teaclayeopfinolder 19sisid enipieghda.cofe shows a
|laysHsiraipdnaissipdte3nedstisf S anrhe aBSkiR PolshtRIRPUSSIERIger resist

;naterial (3). 10 Such damage to the remaining core substrate material (3)
hcluding the bond fingers (1) would nullify the effort to place of an IC chip
therein. FIG. 5 is a view showing the damage caused to the bottom side of

F18. %rcg't'zsmgaﬁ&swa@ (AR H5189R Qﬂﬂve%tt‘oﬂ‘?é PEREIRG organic

method. 15 When a slot hole (140) is punched, damage can be caused to
S%retﬁcmﬂéé%%a%.e'gt?digfr%ftebms%jg (ipgeks(ib) 6'ﬁ%&t9%4d%9%%?§??2? the

copadsibetidté) eadterial (3). The bond fingers (1) are portions of interconnects
formed on the underlying layer of solder resist (2) in the circuitized organic
substrate (105 ). When the slot hole (140) is punch cut, the bond fingers (1) are
exposed as a plurality of wires. After the slot hole (140) is punched through, and
an IC chip placed therein, the bond fingers (1) will eventually connect the unit of
circuitized organic substrate (105) with the IC chip placed therein. It can be
seen that the slot hole (140) must be punch cut in aclean and efficient manner,
without damage to the remaining core substrate material (3) including the bond
fingers (1) else the insertion of an IC chip would be of no use or cause

intermittence functional problem in the field.

Due to the small size of the individual unit, inspection under 40 X
magnification must be carried out to check for hair line crack (10), burr (11) and
chipping. The shaded area around the core substrate material (3) is the contact
area (20) for the stepper (8) in the punch cutting operation. The contact area
(20) matches the profile of the slot hole (140)to be punched out. The stepper
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result on the bottom side of the core substrate material (3) . Such damage
to the remaining core substrate material (3) including the bond fingers (1)
would nullify the effort to place of an IC chip therein. 20 FIG. 6 shows an
IC chip connected to the circuitized organic substrate (105) to form a
BOC. The IC chip is placed on the circuitized organic substrate (105)

(8 whericthefptitcIstiraer BiIsgh o84 L any slearad 11§ )the gindhasedifightly on the

coﬁwaﬂﬁhi%g}_%il% @iedmmaneﬁ??ot%ﬁf?ggm_ tfm?hgrélac(mmmmeb%%d
wires, The ircuiti 0 S rate Wi e IC chip can be

th?urﬂ‘?é'm%tgﬁu Aﬁ:[ﬁ?&f’?ﬁ%@@%@&%@%&?ﬁéﬁ d mory cards for use in
mobile phones, computers and cameras etc. FIG. 7 shows a perspective

FI&ev Of i@ PRrtipg,PT (REVRAES SHSUralsTagteralSdy3indieatisg Raesd o
_around which the slot hole §140? is to be punch cut. The slot hole (140)
CirgHifizssho QLMD P RIBENS A Wi Rvo Rd EBRKRIARRN tIEDREINGhiMethod.

Wferm ahelB®oleF@0Bits pupersaectamagay chowegcawispper ieeditdlidzed

S 8 b h cutti peration. T ipper inse
gl %%Bré’ti%te@péﬁ%ﬁigfﬁﬁi R e L e FBERE g, bre
susgdiaie MBleHR oigstispirehe otere Tiie atizba SRiQFbStBiRAterial (3).
SUdPSdamagerYomtReterehesipgi G stait, Sttt nea e (AL PELeHY the bond

. Ste 8) has tq.be yery Il. As such, the stripper insert (104) cum
G0 Vo) RoD e (TSR (FoRiRtEa e Red B 56Hm o single
unit. 5 The stepper (8) rests lightly on the contact area (20) of the core

Fiaubstiate, MalRriahGiRGd the tiahlged finaeris () wWhiledhesiriRRRY of a

_insert (104) provides space (clearance) for the surrgunding core substrate
cirgiiiesd| @PYfSHPSERIE(FPUndBBAdING firigBYETETR sRIN BRI G ringtRod.
Wheea 426t Huestepes (Puichéai;edahiage ecanontact cangsed? @) whecltiuitized

J undj erj r S le jle.t
o e O s Rt 5] AR T 9, an

repult 200 the dRiiat aride @ofha e substrate MaiRER(IR) Syelfrpage to
thd hesheigit@iche skinreataseAtcHt X SUMGIRIMELHS) bond fingers (1) would
nullify the effort to place of an IC chip therein.

FIG.6 shows an IC chip connected to the circuitized organic substrate (105) to
form a BOC. The IC chip is placed on the circuitized organic substrate (105)
where the punched out slot hole (140) created by the punch cutting operation is.
The IC chip is connected to the bond fingers (1) with the gold wires. The
circuitized organic substrate (105) with the IC chip can be further manufactured
into memory SD cards and memory cards for use in mobile phones, computers

and cameras etc.

FIG. 7 shows a perspective view of a portion of the core substrate material (3)
indicating the area around which the slot hole (140)is to be punch cut. The
slot hole (140) will expose the bond fingers (1) which would connect with the IC
chip to form the BOC.

FIG. 8 is a perspective view showing a stripper insert (104) cum stepper (8)
before the punch cutting operation. The stripper insert (104) cum stepper (8) is
made from a single stripper insert (104) with a stepper (8) grounded onit. Since
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has to be properly set (accuracy to 0.005 mm) by means of a mechanical

15 stopper (200) such that the stepper (8) just touches the top side of the

bonding finger (1) and the contact area (20) of core substrate material (3)

as defined. If the stepper (8) is placed firmly onto the contact area (20) or

is not touching the contact area (20) at all, the impact of the punch cutting
thetiteeitiedhotgqnid03 ubattdate f180) tiseac ey suistentelentitanial (3}, uihw stdpper

rné@ﬁl{%lg rrurra@egsép@e %%gor@ %@b%@%mer@ (§QréH‘Cir¥é0£‘tﬂ|:%r insert

inger 1 causin alr line crac chipp or scratc es or open
(1S AR DN o e GBS SHPHAIRA 43, TRIMNey  Iagheassinale

uniRlG. 9 is a top view of the circuitized organic substrate (105) showing the
25 contact area (20) (shaded portion) which is in contact with the stepper

(8) of the stripper insert (104) cum stepper (8). The contact area (20)
Thehslfpres dBadeastardahily oty Heangeto. @emi?Nidh e gatptrrbstrate

maeraessr sidhesins bokord ARyerhel pipnRr Msastidii) PEEre(SUMRRSvides

inse stepper 8 rovrdes clea anc to the o area of the
SPAER L SHASE Piar o A 5 e o P B o R g 2
arlddwrmhméngma(dr) avetsigroYhAaceemtasy arﬁxa (@fcisihe isteppefol® is placed

on'8IWBRAPLIES & fPI%TdHS%f LLLOH DS URSIGRRE s(BhotifiRyit 'ﬁr@'a&ﬁﬁheter of
onto the u per Sur ace of the circuitized organic substrate@(lOS Placi

then Sl JIRF 60 R giftyPRSRUIBENER: bRRiintSRRGErE] Rdetore "lighty

toachemntagebubasdthgrding éegd yolral #reat theacutirepg@ge oft ataweprevisttate

maGaP @Angingdipagrs Glraaifing ug “é@@ 68 SrSBRA909] X ul%pﬂé‘ﬁﬁ'er (8)

onto the " circuitized or nrc suDstrate also acts to

hagirctatiearergaMicsat1 (@GeLtRse ta0%), DY IMaRG S PEfcheehagical

stegperyabeiraiecmatefiatis) steppée wﬂdercea@rbeutr@wpeméawrrhefbondmg
. cutt 5 to | ri |naI ition. The er 8 fi

fm@ t areatz.f)o soqag{s 0 prngt Oeecﬁlrjct?l?ﬁ%ed rcTS'rag}anj: ngs% ae?ned
the1ieprsr EXaripigessiviiivald prégsiife mentagliareg $aMeopunchatdoueging the

coPRRIEEANA g pereRynullifiaanipadiitsiotHe shiee Qluthirg Cheuiized araari¢140)
sugstrate 05) arrsrn from the reactlvilmpact of the punch into the core

WQU|RSBAEE NOGtcPLP &' §fﬁ&ee BWErarddL WAL RirdRZ WP oy fffmage to the
cosebxstbateatd 05y aniiti¢B Y emist (Rheing Hiagerfifijersudihgrenant tinueeaday(10),

n@aglrdogarmrg@p&f e ARARESUST ARG MK S6raChESr AP terial
(3), renderrng it useless.

FIG. 9 is a top view of the circuitized organic substrate (105) showing the
contact area (20) (shaded portion) which is in contact with the stepper (8) of the
stripper insert (104) cum stepper (8). The contact area (20) (shown as shaded
area) is only an area of +/- 0.05 mm width around the perimeter of the slot hole
(140). The stripper insert (104) of the stripper insert (104) cum stepper (8)
provides clearance to the outer area of the upper surface of the core substrate
material (3) and bonding fingers (1) beyond the contact area (20). Accuracy and
precision is therefore required for the stripper insert (104) cum stepper (8)
when it is placed onto the upper surface of the circuitized organic substrate
(105). Placing the stepper (8) so that it lightly rests on the bonding fingers (1) is
advantageous as there is less roll over at the cutting edge. It also prevent the
bonding fingers (1) from lifting up due to the impact of the punch onto the

circuitized organic substrate (105) and also acts to hold the circuitized organic
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10 not be caused to the circuitized organic substrate (105). Tiny powder

particles from the impact of the punch cutting operation on the circuitized

organic substrate (105) is another problem arising from punch cutting

operations. Due to the contact area (20) being confined to 0.05 mm

around 15 the profile of the slot hole (140) to be punched out, the
sulddateriteSarouniifiing  HieififiewinpertfétO4f previderecotrs fratehregienal €8) due

to PRIYGIES 1MPVELBEE S HHFH of Y AR IGHAATEFIES W RRLRAUSE NN,

unnecessary die mark or contact mark to remain on the circuitized
ThergelRRPENb&BAtEeE ). 90 Fits fontast R & veARWASRowhg RIgRMcie
circwtireg toajdAiRGubkihe INGS)ti MY eX@SiBil ¢ of thepupelseutterdd) iyitiuting

rofile of \(-shap hear apgle (30) I ergtion with the stipper inse

the?f %%uchtgﬁtgpp%%(ﬁg)t'%ﬁ’theﬂ%l%éﬁtiorﬁm@%%%te%ger“mg‘%u'é Iig‘%‘n‘l‘t%‘/g fo&@heg‘e
cireHidizagfacganiaheubsifatsubiParrisinatdirm(3psviteastive: topesttireagznch
int@amrscme @%g@hffew%ﬂaﬁ@titoen%‘é ?ff%ﬁ?d?bﬁ&@f‘ﬁti&’%r@ﬁ?fﬂ@@%@ﬁnic

n r ers, en es of cutting punch. Angle of pu
sulFeie 1085, SR e LD r 3 Do e o Il Fnagied B any
padubttthte steppral$3) thokagsssuthradiisdie Thaskalswatmbpledctagirligeould

noPBUCESLHA%ECHE! Bt dRIBLE SESHRNRBILTAL Yrg5ped shear angle (30).
The V-shaped shear angle (30) of the punch provides better shearing 30

action and cutting result with a very small cutting clearance of 0.002-0.003
Tinypugider. |ptnticshaped sheaiimgpange (B8) painchreityngedpetationoon the
. Cr 1 r.byr 0 th. t res rate_materi ) (o)
o e e el B e e

opeEtMs prdAle alfd the e §oRIchataas 62PN ge saTEIR At dOs tYa iy REIMES . argund
the-Peofilel i6f atRartimdiciors (3aotien MepLAEREHaSSE MDY fefeBrHMIR CHEBOAD the

operations using the pynch cutting tool (120) of the.invention. The punch
SRR TS0 (T30 For SR LullgRESS BR U Tl (1BES A As
sugbwiiny dievstiere padiiteg yideadb\caulsiz inpreviesssril bdiarimaguide piltdact

mddd8rehP & BhutERARLBAN SRS IQIBStARR) 18d)e punch cut s placed
on the die plate (106) and help in place by the stripper insert (104) cum

stepper (8). The stripper insert (104) cum stepper (8) is held by a main
FiGtrifipeisplate gétsbeathekitsvidamphiawing a punch cutting tool (120) of the

invention consisting of the punch cutter (5) with a profile of V-shaped shear
angle (30) in cooperation with the stripper insert (104) cum stepper (8) of the
invention. The stepper (8) just lightly touches the surface of the core substrate
material (3) within the contact area (20), before the punch cutting operation.
Different cutting edge profile of the punch cutter (5) offers different types of
cutting punch. Angle of punch control is set at 100 degree to 125 degree,
depending on the core substrate material (3) thickness. A radius (21) is also
applied to provide better cutting result at the intersection point of V-shaped shear
angle (30). The V-shaped shear angle (30) of the punch provides better shearing
action and cutting result with a very small cutting clearance of 0.002-0.003
mm/side. If the V-shaped shearing angle (30)is correctly selected, no crack (10)
nor burr (11) on both the core substrate material (3) and solder resist (2) could

arise.

The shape of the profile of punch cutter (5) could be any profile and need

not necessarily be restricted to straight lines.
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and stripping action is controlled by compression spring (108) and the
mechanical stopper (200). 10 FIG. 12 is an enlarged view of the stripper
insert (104) cum stepper (8) and punch cutter (5) of the invention. The
height control of the stripper insert (104) cum stepper (8) is set by
precision ground mechanical stoppers (200). The punch cutter (5) is
Fnguideid by theadigppansssest(liod) view sm‘ppm (S)ssEhebstrifigrep ichseitting

parHioh ILAIEPRRE (BUAGHS AR EGTIIANIP e BB oHe ounch

€ punch cutting operation. The stripper inser

cut@f@queﬁe(s?lxs( [SCIER mﬁtﬂhﬁn@&tt@%é\%qa.r&?&m@f@sns( a%) Sdpdower
d.e@hddhecmﬁp@@rd& b_t;e@smyngr%tﬂsmltbalhse'aarmgmwepstnéwéqbgymrhe

r s.care I con the hei ght of the mechanical stopper
oir %%%)(?sué:gl tt%eus P(/ea|ct)pe {F%’ %’Jus st gﬂﬁ Poucheg lBoﬁ;éthe Ic ae plate
(10§1)1bgdatwimaltemq@))antﬂm@hmnqﬁm@@ts(‘(Qy)\mmmteweofﬁhcﬂamas(m@er
mser@@%&?%ﬁ?ﬁ@?@ﬁp@ ()] '|§‘H‘éﬁ!‘ﬂ?9abﬁ%f§i ﬁé@(@at@?%ﬁ% %@JR§%@&pmg

material (3) within the contact area (20). Suc reC|se height of the
and §HpRIPShEEHP P ALY %?e&ererc@w B, BRERIGAPIGBY e peghanical

stoppeuf2@9)of 0.005 mm. The tiny contact area (20) also prevents "powder
25 stain" on other functioning area whereby the powder particles arising
from the cuttln% of the slot hole (140) causes the fibre in the core

FIGIstiatemhaan %§) ‘f@‘ﬁré’&ktﬂﬁ fOVIRRR dﬁﬁﬁié@qj’a\rﬁ%@&ﬁa%eﬁfé dind
purtble cemeRiBNO e inudricate TRateralHB) cmélhen the eiigpitrethesgarios)
Strate 05) is,placed in position, the whole t art of t S bl

t?eggec{o cﬁ? tthé Ys cr)eeC'(éi) B‘d?]ch ﬁop Ay %Oprﬁam &%@pjnélg?emh

cut(qro;(§5 stﬂpﬁé‘ﬂﬁﬂ;e%’(ﬂﬁ) %tunp@temert(g)oﬁaqmam@w&)e pillag (so®per
ms@HWb@L&@ﬁ GRS BONARIE SHIOM SBFIGs (3B anid1eawhldl teR PRMrecision

omes down until the strl rlnsert 104) cum ste er ouches the
gu‘ﬂ‘?eéﬂ%xﬁ%ngEﬁb&Pt*ﬂ%) al“r‘?@m fhestﬂBBB? Mol izf‘ Auesispae (8)

is preearil Odatheredtdp dnel nerpinesdhdimposidios andfsdaap&:anttmbosg@mper (8)
pre%%%ﬁ”@%“g 53r1a"itthel'§%m§tﬁ r IRSert 3 RUTP Fﬁﬁﬁ'gfbﬁﬁgp%§1g8) carefully

providés the clamping force bu he other parts continue ‘going
conﬁeil%ﬁn'@vtﬁeedweﬁtam@@(@)e%ama%'é%wcﬁao@oayqa Uﬂ‘clﬁh@uﬁtepper (8)
justhrighgi tioeichesslithosel ehgagtieeSibblieste(dgrial (3) and bonding fingers (1)

within the contact area (20) . Only the stepper (8) will touch the bond fingers (1)
and core substrate material (3) within the contact area (20). Such precise height
of the stripper insert (104) cum stepper (8) requires the height to be set to an
accuracy of +/-0.005 mm. Thetiny contact area (20) also prevents “powder
stain” on other functioning area whereby the powder particles arising from the
cutting of the slot hole (140) causes the fibre in the core substrate material (3)
to break up forming powdery particles and settle on the remaining core
substrate material (3).

When the circuitized organic substrate (105) is placed in position, the whole top part
of the assembly comes down [top die shoe (100), punch holder (103), main stripper
plate (101), stripperinsert (104) cum stepper (8), ball bearing guide pillar (109),
punch cutter (5) and compression spring (108)] . The whole top part comes down
until the stripper insert (104) cum stepper (8) touches the mechanical stopper (200).
The main stripper plate (101) and stripper insert (104) then stop and move into

position on the circuitized organic substrate (105) at the same time. The
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5 When the whole top part returns during the return stroke, the main
stripper plate (101) and stripper insert (104) will stay in its lower position,
held down by compression spring (108). The punch cutter (5) and other
tool members of the whole top part will return first, until a certain height
such that the whole top part returns to the original position. 10 FIG. 13 is
compiessiohagpoirtgp(i 08 theravidesti teel dagaring Sotustraiot theMtixdrarattsecshdtnue

golMY WIS RRE THRHBGRET QiR 08) reBauat- 4 Q%@%@@ﬁ%ﬂg‘;&éﬁ%h cut

by this inventive device is that the precisely grounded stepper (
thragip dbei iz YR ephsiress (d Yaced on the perimeter of the

contact area (20) 15 of the circuitized organic substrate (105), thereby

reventi C o) t mark, chippi i li k (10)
B e B B e LA W o R e A e e
(1¢2). Brd. snesd Virserdbf tHidprafile citaypimdts clavear (Posttivn ihekshtitswn by
co_ﬁi@eétgﬁor??: égraxyim@f. amf@e?_nmﬂl_%eﬁ@f &gp@h@;ltsiﬁédr(@o@frﬁlaﬁ\b?rs §6 the

invention. .14 I1s _a perspective view of the V-shaped shear angle
WP AR RN 8 TG VR0 AP OB SHETh R D) 40 bart
reshosvio theé=d@ginal podiffenent from the cutting profile of the punch cutter (5)

shown in FIG. 15. The profile of the punch cutter (5) of FIG. 14 will punch

a slot hole (140) of the shape shown 25 in FIG. 14 while the profile of the
FifudeniButtel B3y 8F FRGPREIRRI Purllh LERNIRSR L1986 tHRSRLRE105) after
thehsiotmaneR 0 )L has e grigfilechBthecpuratii créites véd) Shthendovahtagklofsered

HAYYin Ve fil upeh. cutte WD E G 13 1B,E st
oy G 2 T d b B LN b 51 5, B2 sprioper

ingert éfREtiveTpaieERUBhIS sitatedhetrdhe 1perimeirsotohe 3autafd greea (20)
of Tihe ?@Mﬁz@%@@é@hi@@dﬂ@tr@@é@fd@ﬁ'\'}f%m gﬂ%%ﬁﬁ@dlilh?ﬁa%ﬁ%ﬂch as
pun cutter can have.one or I -S eq snear gngles ( . .
o B RO PR AP T Py el Cr i, grganic

suBtiate (100 400 thegmeddry ledisti€}ree, providing optimum shear condition

with causing 35 minimal damage such as burr and hair line crack (10) to
the core substrate material é?;), which are visually inspect under 4

40 X
Fifalfhitt fiofev #muiiey RS 8fsRe AHAFY RYEEE 49 Otot e dNigatgp- FIC. 15
is pmsitewe \bBhapetthahegoéileglef a punch cutter (5) of the invention. FIG. 14 is

a perspective view of the V-shaped shear angle (30) for complex profile cutting.
The cutting profile of the punch cutter (5) as shown in FIG. 14 is different from
the cutting profile of the punch cutter (5) shown in FIG. 15. The profile of the
punch cutter (5) of FIG. 14 will punch a slot hole (140) of the shape shown
in FIG. 14 while the profile of the punch cutter (5) of FIG. 15 will punch a slot
hole (140) of the shape shown in FIG. 15. The profile of the punch cutter
(5) shown in FIG. 14 is “wavy’ while the profile of the punch cutter (5) shown
in FIG. 15 is a simple “V“ shape. The inventor has determined that the angle
of punch for effective punch cutting should be from 100 degree to 125

degree. The radius (21) also provide better tool life and cutting condition.

Each punch cutter (5) can have one or more V-shaped shear angles (30).
However, the inventor has found out that the best V-shaped shear angle (30) is
from 100 degree to 125 degree, providing optimum shear condition with causing
minimal damage such as burr and hair line crack (10) to the core substrate

material (3), which are visually inspect under 40 X magnification.
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(30) for complex profile. An example of a punch cutter (5) with multi

V-shaped shear angle (30) is shown in FIG. 16. Since all slot holes (140)

to be cut require no pre-drill hole, a straight line cut with only a single

V-shaped shear angle (30) 5 would suffice. However for complex shaped

slot holes (140), multi V-shaped shear angles (30) provide a more
Meffetshepauihstieautting lep¢8alics. tA plesicigption pbdsitygpibsbapdtbahesingngle

38}‘?&“8& Eﬂgxpép&ﬂecuﬁﬂr @aﬂf&f&e f’”é(eBHr%h'ELQ RPESHERRIR Willki v-shaped

réference A, 17Band 1 As the process is running

shersGRaiEiVEID) the AT lﬁw|t1s,60f€f|'ﬂ$%|r@bﬁ‘%b&‘%@aﬁé@dﬁﬁ%‘fét require
no(ib%)i(lm lokaya elrigee lifrucar fiie |raﬁlyldmaingmtsb-ﬁﬁeﬁﬁatsﬂﬁad%glétqso)

wou pg%@ecu'[‘_g%q\/ ¢ nch?rlyc(&r%o % e%yg Itnq'm ?i%? ulti V-shaped

omatlcally onto the p n ng assem oadlng
sf@afhén_%ea.(ﬁd%) @@r@@lsawm@épgtsvﬁgw@mhﬁlr@n eResetiRiading
procedures being known in the art and therefore not described in greater

A RS EIE ikl B VA0 o SRBE VR AL LU, tgbflr e

iny@htisplacgivemtrethin coittace@reac¢20y, WiGeh 19/ d "ﬂayapérlﬁf(éter
surrounding the slot hole (140) to be punch out, 20 the contact area (20)
being 0.005 mm wide surrounding the perimeter of the slot hole (140).

ASTH@%&@‘??B? the YRS RARERSEVRY culiPsiBpiyidual) Hils HisdBe circuitized
orgaojeslybsteit€torasrUincyrald.00Shrm) foyrthe firecisidiviguaunghits) are  first

h 2
SRR Y S L
aq@mﬁ@ﬁala/é@éeqﬁoemwﬂ%mé avdite sRe I B0 irkpenioadiAeh of the
arfalftiRg BF@@@éEA theupisacusHE I dorsRYYiBICUhEYOUSRIRE ¢R6Redles being

substrat rlal( caus II|n er ed eatt bo d fingers (1
kn@‘c")’ﬁ'd'rhrf% ﬁ)% b UB Yo urc:!chch é"'rt%ﬁs]?i Urn’ ob%e é}(cg the
ingividuhle stmtpp'ér (ﬁ}):hmlmdg ouaniheubsteatbifataaraatepiacéd) antbtibe die
(188 OftHQrQH&@PQ’r%ér(J() ol eétﬁﬁ“‘é.?é}ﬁ&éfle(\éﬁnfé”ﬂlQ@éHaSﬁté‘”fF'néOHd?m\{Eét area

effect. The V-shaped shear angle (30) gn the punch cutter (5 will also

(2RYre WMVEHY [5rdlBN 'Efa%%ﬁ@eé?rcéflé@%@f?ﬂt@ﬁﬁ'@ri};ﬂ'%é%‘i RPBRYRRN out
thd ucmgamittingap (A0 beintheve oo f arindder ackrtLOyibyirtH@ 1peximdetébof the

slot hole (140).

The height of the stripper insert (104) cum stepper (8) must also be properly
set (to accuracy of +/-0.005 mm) by the precision ground mechanical stopper
(200) such that the stepper (8) just touch the core substrate material (3) and the
tip of bond fingers (1). Too heavy a step or too light a step would not achieve
the desired result.

During the punch cutting process, the punch cutting force will cut through the core
substrate material (3) and cause rolling over edge at the bond fingers (1). Bond
fingers (1) will also lift up when punch cutter (5) return. However, with the stepper
(8) holding onto the core substrate material (3) and the tip of bonding fingers (1), it
effectively preventing damage and roll over effect. The V-shaped shear angle (30)
on the punch cutter (5) will also effectively prevent cracking of core substrate material

(3) and burring during cutting process. Therefore hair line crack (10), burr (11) and
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chipping can be avoided in the punch cutting operation using the punch
cutting tool (120) of this invention. After the punch cutting, the array is
removed and unloaded automatically. The 5 unloading of the array being
known in the art is therefore not described in greater detail herein. After
unloading, the circuitized organic substrate (105) is visually checked
chlmpd&g 4arK eayoitiedtidn tthepahon hetieqreppeation lisengcrinek pLlioghiatutting

toétlgt ak rﬁtﬁgk"(&r %q(?tect mark, chipping on both the top side and bottom
the circuiti organic substrate (105). 10 OTHER

EMBODIMENTS The means to stabilise and hold the circuitized organic

AfibgisaisubbATuting stk ap asirpRerdasent ((hidxcedn sienpeiddly. The
evjce. T €, tripper insert 15 104) cum ste per device rrm rily acts .

un? d"fg certarﬁn §a'p'r?¥ o??hné] cjrkrcé i2ed o%%raurc{) subs?'%te? ?i%SE a%”abeg n

greptatadptai tHeecfﬁiDu|t|A§t$roWQMMStmmﬁweem@Qt@tp@ﬁdﬂ@@ is

wstuhﬁﬁﬁ fHeciiens dﬁ@fé?r%th?( pmgﬁ.ﬁegtraa operimthaidepPerdigMair line

t th f h itized bsrate (105)
b N - 190DREE AR o en HRFIR EDCAALP o e and

bottanclsidetbhgtiopeiratidizethorgarse substfatecel 05yeaction arising from the
punch cutting operation; 25 during the punch cutting operation, the
stripper insert (104& rovides a clearance between the core substrate

Oﬁi‘ﬁéﬁa BN gtrrpper insert (104) allowing room for the powdery
particles caused by the punch cutting operation to move freely so that tiny

TRONESE PSS HILOOLA SRFC ALY LNRESPa SISl ) i
0 remain on € circuitized organic SU ate% ‘g) uring the

depgmwce@ti@g Ypepatidree e $64) sen8)steabiisds teviopper’ Fbaﬁérmp@r thgert
19@%%@&@@5} ééh@érafsﬂr@a(?@ Atk therpiie RIS Japts3r I BirdGitized

w412 0 Goppsscopl Vi 1S e openng. 1o ebleng cng oo

and therefore performs these functrons -

before the punch cutting operation, the stepper lightly touches the upper
surface of the circuitized organic substrate (105) thereby holding it in

place and ready for the punch cutting;

during the punch cutting operation, minimises the force of reaction

arising from the punch cutting operation;

during the punch cutting operation, the stripper insert (104) provides a
clearance between the core substrate material (3) and the stripper insert
(104) allowing room for the powdery particles caused by the punch
cutting operation to move freely so that tiny powder particles will not
cause any unnecessary die mark or contact mark to remain on the

circuitized organic substrate (105);
during the punch cutting operation, the stepper (8) stabilises the upper

surface of the circuitized organic substrate (105) and therefore allows the

slot hole (140) to be dropped easily via the die opening;

16




10

15

20

25

30

35

minimizes the reactive force of the punch cutter (5) on the circuitized
organic substrate (105), thereby reducing damage to the circuitized

organic substrate (105) such as hair line crack (10), burr (11), chipping 5
and scratches. The stripper insert (104) cum stepper (8) device can also

be described as a positioning cum holding device for carrying out the
punch cttiigiogerationhd@ivyhilthéwopperbosdimiacds thiethetapmero@d acts  to
punglhypiiing tapkhaus hcen drscriBedylt SIRUIIDRANBIER HEWHYEHized

that various modifications, rearrangements, substitutions alterations an
ada RS 1S RBERIR A5 miste ay eAsiRgo FEPEERs SRillkein Gihevifized
with thgaaitaisonsbrf SBesuichll a8 thaindirrnteges(odheoypresent chipping
mventh%ns CAct%Rrgmgly, it should be clearly understood that the present 15
inverftion 18 Not mtended to be limited by the particular features and
structures hereinbefore described and depicted in the accompanying

Therawipies- lhisetheredayeuniesepdde @ \@nalbsuen naagdficrliasserived as a
aJteratlons an(\ij]a)1 apt ions |thout de artin egﬂfrom the scope and SPII‘I'[ of

PORICBE AT VIH 8"6%? 0 By/He gb’ﬁ BEYHifLling operation
ADVANTAGEOUS EFFECTS OF THE INVENTION The invention offers

wﬁ\\%ﬁ&%%%ﬁ%f%ﬁh@%%@é&"%ﬁ’érﬁ'eﬁt‘ﬂﬂb%&il‘h@véfb‘égﬁwgé%ed it
anic substrates (105) causm%]mlnlma damage. 25 30 35 17 CLAIMS

shqu ?ﬁln Pﬁpr@()@ﬁrﬁ%cﬁ%\}!&}?‘?@  toB13t 2W31iuS plﬁ’?\%ﬁ’if@é‘ﬂﬂﬂj asRABREfIReNts,
supstitahiong oélaaﬁﬂbhmler@ﬂma)wpamt ota mmtleatbodgaamssubsyramecur to

pe %9?:2 iR e OL £ il dia% é%?HPéHr%efgrl F%S%k%% %4a<¥fet¥1e

core su strate material fin ers one or more ayer

PresFesy| dRyarlips: @E)?@élﬂ%l’@t'h(ﬁb%ldo%éﬂﬂg%)h arﬁéarﬁﬁ% that dhe present
invdFtieizedrRigatihdedbsirae (HadvEh endiagidingere e nighy istadigres
e e e e B TR S B8R R ereroe
intended to cover all such modifications, alterations and adaptations without
departing from the scope and spirit of the present invention as defined by the

appended claims.
ADVANTAGEOQOUS EFFECTS OF THE INVENTION

The invention offers high accuracy and faster punch cutting of slot holes (140)

in circuitized organic substrates (105) causing minimal damage.
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10 (100), lower die shoe (102), both of which are guided by a high
precision ball bearing guide pillar (109), wherein a plurality of units of the
circuitized organic substrate (105) are placed on the die plate (106), the
punch cutting tool (120) comprising: 15 a means to stabilise and hold the
upper surface of the circuitized organic substrate (105); and a punch
Clait#S (5) wherein the means to stabilise and hold the upper surface just
lightly touches 20 the upper surface of the circuitized organic substrate

(105), so that the punch cutter (5) can punch cut through a profile of the
1. sloPRJMBRTINST foRPHITAG £4M9ndeet 143N RAiIR tReNGRit BftEiGuRRRSHNDlY  for
pudEgRYC substspieHdeR)Laarmaanaitef siablisigrsihold ARk uastSusTanes),
inimizes the reactive force.of the punc ter (5).on it, therely reducin
o ST (e S P e 1 e L B A S R & e
subgdieite T tasiair(Bll )penditgntingsts ddn-a0He SNE. X MRFEnAKS e biHdesntesist

(2iéclﬂdsmf grl]am%wr(fm ofbgiwit%e%@étzamc tﬁ@bsstvmtl%goébﬁﬁtgéaﬂ%?g)anic
alm e means comprising: Stri rjnser cum stepper .

e A A gyt g AT
qutﬁtg@ﬁhgk)ram leaposeEtia pmeftbamﬂracstﬁngo&gemmyohemmsabgtratdaie shoe
(1@@%%@;@#33@3%&2%,%6@“&% 3onidh vdierejmidag %gp%'i );B%e%léé%d ball

on a contact a_lreaél the core substrate material (3) and the bonding
berigerS(ige sBiltpstdARLr YEFIRIALS tBUERTRGhants el sibtrate HizRe i ArEanic
sudbtidiee PoBIcing figess 6h). thed. dlesiiiipen 063erind Q) rammcsiengetdd) &x20)

Co%I]aimed In Claim 2 wherein the stripper insert (104) cum stepper (8) is

prgrcl:lsé%%/_grounded and machined to form a single unit. 4. A stripper insert
(104) cum stepper (8) as claimed in Claim 2 wherein 10 the height of the

strippemiasfE th04ieiigeSENRPABIB)HS b sracelbrtdecibaieii 6Ranic

IS be set to an iracy of 0.005 mm. 5. A stripper insert (104) of the
stripﬁé'%ﬁirs{ﬁ @@8 %ﬂ% stepper (8) as
a punch cutter (5

wherein the means to stabilise and hold the upper surface just lightly touches
the upper surface of the circuitized organic substrate (105), so that the punch
cutter (5) can punch cut through a profile of the slot hole (140), forming a slot
hole (140) within the unit of circuitized organic substrate (105), the means to
stabilise and hold the upper surface minimizes the reactive force of the punch
cutter (5) on it, thereby reducing damage to the circuitized organic substrate

(105) such as hair line crack (10), burr (11), chipping and scratches.

2. A means to stabilise and hold the upper surface of circuitized organic

substrate (105) as claimed in Claim 1, the means comprising:-
a stripperinsert (104) cum stepper (8);
wherein the stripper insert (104) is placed slightly above the core substrate

material (3) and beyond a profile of a slot hole (140) of core substrate material

(3) to be punch cut; and
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claimed in Claim 2 wherein the stripper insert (104) is machined to the

required 15 dimensions and shape of the profile of the slot hole (140),

said striper insert (104) being controlled by the height of the mechanical

stopper (200) such that the stripper insert (104) cum stepper (8) does not

touch the core substrate material (3) but there is a gap between the
whstredpethim sstepdd4 ) &irid thlaced caitize ccontrenti ased $2ten{ 106) ca® Gubstrate

mEEIRRBINGRIL %Q%BHH%@‘%B@FS(S f‘s&\?dm&%%?'?é'}“ ﬁgWﬂVr%UéHﬁ the

stripper insert (104) cum ste Is held by a main stripper plate (101
core ﬁ%@ﬁﬁﬁ@r%@?@ i@)hﬁ‘%rﬁ‘%t@ﬁﬁ@l”@)ﬁag%%m%d in Claim 2 Whereln

the 25 stripper insert (104) cum stepper (8) is controlled by compression

3 SPr 8) a 00 e 8 the, strippe,
msgr??ﬁ;? %culﬂg%@i%i@éﬁ%a?%égr%e@n QC%'#nm eréell%r)fhe s%%erg?'%{
stiipmigihiRspractbaunsiamRar§ riagpsesise) mr@mﬂe@ cardiitizeehimeshriccform a

sirfl@sihate (105) and a contact area (20) defined as the area around the
perimeter of the profile of the slot hole (140), the contact area (20) being
only an area of 0.05 mm width. 9. A stepper (8) of the stripper insert (104)

4.cunh stdipreEr (sestdEdedum 38eplzem B)vihereitaihedsieppdaif8Rlightlyerein

théouﬁéieﬁtbeﬁhrl%o”Q@%QPQH&%M @@Fc&ﬂ%p%‘?gg RaRT 1hE SR8 substrate

substrate materi the height of the stepper 19 from both bonding
maiegals(f1)sahg (ﬁ?ﬁtgctad’re%\c@(f)"df e éoPP8B58 I ate material (3)

properly set to an accuracy to 0.005 mm by means of a mechanical

StORpesrtrQ%Sr ol asa ”%'? CYRE"s ﬁfs G dr(n’l'gé'aé”}# ‘%ﬁ@eép &'%as

‘punch cu rlzontal profi ose ioned to t

claimeshloklaithe sideneie treaeirierse mﬁm&ﬂkrﬁdugmnedoﬂgdh@c required

dlméﬁﬁiéjﬁ@%a‘ﬁdb?ﬁ%&(l@ahébfﬁlIBUf'aﬁhtﬁé'téﬁ’t (%(@W%ﬁaﬁﬂ Q,Itﬁ(ié@rl insert
erein the ot er ensi t ofile of the punch c

R et s R heebh oL P e el et oicugs that

the\ gitinpercungar{3) 84) ctann@t&np@lé&h Hbegheotintaadt ptlnech coteer (@)strate

mQ@.a YashapetheheaianglgdF0Lehstirn HeMetAPReHeHES 0 4ida) and the

g?ree
circuitized organic substrate (105).

6. A stripper insert (104) cum stepper (8) as claimed in Claim 2 wherein the

stripper insert (104) cum stepper (8) is held by a main stripper plate (101).

7. A stripper insert (104) cum stepper (8) as claimed in Claim 2 wherein the
stripper insert (104) cum stepper (8) is controlled by compression spring (108)
and mechanical stopper (200).

8. A stepper (8) of the stripper insert (104) cum stepper (8) as claimed in
Claim 2 wherein the stepper (8)is lightly placed on the bonding fingers (1) of
the circuitized organic substrate (105) and a contact area (20) defined as the
area around the perimeter of the profile of the slot hole (140), the contact area

(20) being only an area +/-of 0.05 mm width.

9. A stepper (8) of the stripper insert (104) cum stepper (8) as claimed in
Claim 2 wherein the stepper (8) lightly touches both bonding fingers (1) and
contact area (20) of the core substrate material (3), the height of the stepper (8)
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15 13. A punch cutter (5) as claimed in Claim 11 wherein said punch

cutter (5) has two or more V-shaped shear angles (30) of punch. 14. A

punch cutter (5) as claimed in Claim 11 wherein said punch cutter (5) 20

has a radius (21) for better tool life and cutting condition. 15. A punch

cutter (5) as claimed in Claim 11 wherein said punch cutter (5) has a very
froemabtbuttonglioke fingece (09 B0 ZorGz00 Araan(2i)of 2he 6ok waeissdonaterial

(3)?%?56’&99“'@& alof ok ALY, INAR/UPIbES LIt th 9aNUE SHRREG Snical

using a improved punch cutting tool (120) of Claim 1, together with
St%?@b@@%hoe (100), lower die shoe (102) both of which are guided by a
high precision ball bearing guide pillar (109), the said process comprising

the f ' 120 loading. lurakity. of unj irght] '
RO RS RSt

hagpgIyieientatipyefimsensalpsyispnsieaggetqs)tontsimensiperddrasiotivle
(140 bihBusERUBizecVSagNC thubstatad 1NRLIRR 8lasintHR SwiBper

insert (104) so that it is placed slightly above the core substrate material

(3) and beyond the profile of a slot hole (140) of core substrate material
11(3) Ao iénplunetitent () phsciniginmdd dtedpain(8) ovhhesistriffyseotheerdmenyions

of A BIBRIBE LI SheNKUAES URRF!SHITRERAIINSEIC WHERAG 978 us (21), and

substrate (105) so that it lightly touches an area of the core substrate
V-hapasbies'saritiRihg the perimeter of a profile of the slot hole (140) to
be punch cut; 10 the stepper (8) lightly touching the bonding fingers (1)

0)t : bej 02 [
1A e ué&%‘fsﬁrﬂ%%ae‘ﬂ‘a?‘{ih NN g

has| NofeRegSh83e Fdien(30Lof SPsaghdene 1A gleosrento sirSsiagiesert

(104) cum stepper (8) to an accuracy of 0.005 mm by the precision

grognd mechanjcal stopper %200 such.that the stepper (8).just lightl
13tou'§h8gr%f$% t%‘sl%%ﬁfe Egnak .51e3 In r&)Falm wthg%m sglgjpun P(%tter (5)
has two or more V-shaped shear angles (30) of punch.

14. A punch cutter (5) as claimed in Claim 11 wherein said punch cutter (5)

has aradius (21) for better tool life and cutting condition.

15. A punch cutter (5) as claimed in Claim 11 wherein said punch cutter (5)

has a very small cutting clearance of 0.002 — 0.003 mm/side.

16. A process for punch cutting a slot hole (140) in an unit of circuitized
organic substrate (105), using a improved punch cutting tool (120) of Claim 1,
together with a top die shoe (100), lower die shoe (102) both of which are
guided by a high precision ball bearing guide pillar (109), the said process
comprising the following steps:-

loading the plurality of units of a circuitized organic substrate (105) to

be punch cut onto the punch cutting assembly (130);

applying a stripper insert (104) cum stepper (8) onto the upper surface

area of the circuitized organic substrate (105);
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fingers (1) and contact area (20) in the core substrate material (3); 20
punch cutter (5) applied downwards onto the area of the slot hole (140) to
be punch cut; and the profile of the punch cutter (5) matching the profile
and dimensions of the slot hole (140) to be punch cut, 25 Wherein the
force of the impact will cause the circuitized organic substrate (1

read?&5iKe 1oPceSHiPREG AR Shksaribrthd UBnBiRcptingtgst )Et QH’? ughe
but wdife mwwammseau (3@4e)rwabﬁcbaﬂpme(@@fffe@ivelymeweg AOP of

the é:oorge s%gr@tr IR % g%) }é;)t &HL Wn%n |ngers (1), the circuitized

organlc e stripper insert (104) cum
stepper (8) thereby avoiding much reactive movement, and consequently

5;1V0|9Ik§lgr@a'§§ﬁges@ﬂfﬁéra€§ba<b'f“ﬂ%@ﬁﬁbéﬂ%éﬂ‘(ﬁ()h})cﬁﬁdé%@ﬂﬂé‘f‘@{é?onto
the ‘%"C“'ﬁ'&;?er or%%g!:ce %#’ %eat%lgcu1?2ed3 organic substrate (105) so that it
lightly touches an area of the core substrate material (3) surrounding the

perimeter of a profile of the slot hole (140) to be punch cut;

the stepper (8) lightly touching the bonding fingers (1) and a contact area
(20), the contact area (20) being +/- 0.05 mm wide of the surface of the
core substrate material (3) surrounding a perimeter of the slot hole (140)

to be punch cut;

setting the height of the stripper insert (104) cum stepper (8) to an
accuracy of +/-0.005 mm by the precision ground mechanical stopper
(200) such that the stepper (8) just lightly touches the tips of the bonding

fingers (1) and contact area (20)in the core substrate material (3);

punch cutter (5) applied downwards onto the area of the slot hole (140) to
be punch cut; and

the profile of the punch cutter (5) matching the profile and dimensions of
the slot hole (140) to be punch cut,

wherein the force of the impact will cause the circuitized organic substrate (105)
to react to the force by edge rolling over and the bonding fingers (1) to lift up,
but with the stripper insert (104) cum stepper (8) effectively pressing onto the
core substrate material (3) and bonding fingers (1), the circuitized organic
substrate (105) is held down by the stripper insert (104) cum stepper (8),
thereby avoiding much reactive movement, and consequently avoiding damage
such as hair line crack (10), burr (11) and chipping to the circuitized organic
substrate (105 ).
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