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| MPROVED PUNCH CUTTI NG TOOL FOR Cl RCUI Tl ZED ORGANI C
SUBSTRATES AND PROCESS FOR THE SAME FI ELD OF THE

I NVENTION 5 The present invention is for an inproved
Punch cutting tool and process for the sanme in which

SUBST F{AB(HS) /H‘ﬂiﬂ m@ﬁass ﬁORuTI'EIEeSAlVIElO BACKGRQJND G:

THE I NVENTION A circuitized organic substrate is first

manuf actured from core substrate material. The core

FEUS ORI Bl ¢ENBIONIsual | y has one or two | ayers of

sol der resist and a 15 plurality of bonding fingers

in the centre of each unit of core substrate materi al

Théeresent ineerdiont Befari raaumpraved cﬂtsgalmiwttstgbstbolatatdi gocess for

t hen unc unwan rt.ions ferred to

e g Y ERe 57 SRR SR B e DEREeF: Riscfte ¥ e

nﬁnumctqnemohl )l otid atrags $BGAsh@azsd ohh@hipi (BOC)i 2ed memory
ni,c substrate is further processed by placing of
r%} ‘chi ps and coul d be manufactured into 20 nenory

SD cards and nmenory cards for use in nobile phones,

r r . Currently manufacturers
B&%@VﬁRggﬁeﬁkﬁ%EﬁYﬁmﬁ'ﬁg) wi th CNC machi nes. Due
to increased demand for circuitized organic
substrat es

A BRGLRRFaadE SubRie  of hrlPactRq ThRcthrt BB gateral
The nese suleﬂltater echteigl tdsealiyahkebne Bunwb layetd Idﬂgoldér tehigt and a
I / t D h
oo RE SR Bt i 08Bt Sl PR S, ot
Thé acentreyofsira | cirgaititeddf orgdtic substtatat 8 cthiea pumtckeed afo, remove
of h I d d d d .
e RotFayBsTred) e aF T 1 Bop B PRIBGG fingers
Aﬁegagunchlsgl bsutr #iee dhmahdles Ththe qrenitirec otganicgsubpieatat isorfurther
t f t
PltREhe sy Ttiiehcoto) BnPunPuS md Sl Blerntentyredq o
meEperatIo realdss ahd  memoas tcardacfou usgd én rmobtﬂe nuhenes epmanidrs and
cause damage to the circuitized organic

et
Cérﬂsrsats ;? 35 When the slot holes of the circuitized
organi c substrate are punched out, the industry

C@Frgﬁt!(yr %hrggtﬂcats%ttg%r% Ltésrzaatrthlrr]ts rneteﬁ')t%d ?r(r)tllllk?tlés wﬂhmtl\rl@lmac fnrég 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

al l owed on both sides of the <circuitized organic
substrate after the slot hole has been punched away. A
punchi ng assenbly has been described in US Patent No.

6 173 632. This 5. prior i_nvention, desc es .

f SIS Pl el PTRE o b e PS” SIS o Bl idls of the
cipadtived esrganic Bulastratsabftergthe dloaholey ©aé BEAs puricheth away.
substrate wherein the apparatus nmakes a dual cut at a
single station through nmultiple material |ayers

Avpuniioing asrsemblyngiasltbeeeir sjeeérimsdtiier U .PatenweNer 6 tIAB $32. This

o At byt BaicBes & R, abRiref o Popaihe sempanductor
pbekaigas n sicéh paocedluges rebes r(B@Ai;)o fromtani Sutpm'a&ntwisexeim the

BraRer Ieor i SERbr iots @t anBiyBh Muytels Ml rmvers

without creatig tstivers piohatges. afidvesvenothdi pgoraraet niavention is used

accept abl e.for nch cutting.slot hqles from.

R i oy P CPachihis Mg Ryl Bkt affliemnts < Certain

pfamedipmacreifengadslt@tin hmlisespa'termt csuchuis i zedight ganiequirement for a
tes t hat s carrie ut befare

PRI b A 401 BEreg e PG £ g oy 8 Corficior

ppci@gdméﬂerimmdl@eg dre aotlecceptablé o fotapageh tdoging slot holes from

circuitized lgsﬁin Cc substrate, a stepper would have

C'{%u'tifgda%rﬁﬁn'gdu UL 1ittle an area of the circuitized

organi c substrate as possible and t he bonding fingers
the sol der.
B PGPt Cfor sy MinG GG koles, o SrRENER Fiaalns piihydes is
trraitrtheictuttmgd ior gamied suthsiforat evirarsbntlimg ianp nmcfldibg)nd\iimgut any
er. a

f b
need 861 Bre Al S A Sra ol bR ole 5284 “RRFy Syt
at stepperafdulcchade tchbesbpiiedioh ead lttidb@ncméa of ke circuitized organic
SHOTHE! SN SRR RIS, Sy e
Thetstefdier bas $o Heatento o.acburd@Bofo32 OtOﬁ)érrBrfnmnethe &su‘rface ar the
i nventi on _deal i

Wi t ack end _of .the substrate
e Mg E e ebt REGR TEPor By shige Heraliep gt chpntect
betweieh n’@eaﬂemﬂnl gind:iesmnﬂizieeiobrganidbut&ra@asmuld Nee.0.65 hnBaround
ti}%ﬁpﬁu Eg'tﬂ? glo{ gle atn hcu ot t: ﬁgstiq?oc{ucﬁ%ngris%eﬁ c%ﬁtrequrgres 40 X
ntagnrfiuattdnzediia:hr gamoce strivgenatres. thhatiori art.required i s an
i nproved punch cutting tool at the front end for

punchi ng of slot holes and insertion of electronic
UcBi gaterftoo.t B 78W8AT thetefiore ief fobadn ingpnitidn adeatiyg, wrtbioaack end

ot LofHi P RRSBT Mol oSt Bt R T Hunen
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:-
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35 advantages: 2 |Inproved accuracy | nproved

productivity Shorten |lead tinme Reduce system and

space cost 5 Reduce routing cost and Lower costs of

wast age due to | ower nunber of rejects The inventor

has Fro ogfd an_i nproved punch cutting tool for punch
cutt rWE{%V S§ECHBF%es in the circuitized or gani c

substm@atbeed prodeictivigs an i nproved process 10 for the

same., Ihe i ved punch cutting tool includes a

striEB@?Q?H%%{ﬁmgun1stepper which is precisely ground

and Redbcenegstam andsispgteecashit, with two separate

functjgns: a.stripper,insert; 15 a stepper (In the
desch@@??ﬁﬁ“&ﬂg %ﬁg?W%, when reference is made to the

wor kiLogsr obsts b weetsiger dud o dovierv @unhder ofe rejettswi | | be
referred to as "stripper insert cumstepper'. Wen
reference is nade to the workings of the stripper

Thasewéntonlhas ptoposdd ame iBproved egunet dutiings tdostfor pjuech cutting
i nsert”. apd when.reference | de to the morkings of

stoﬂﬁolgf, e'Bp ’ Cireuitized organic glfbes?rlagag aPa/veZIS asstagpwro_ecs process

forhéhel spMeVv e@he imebvediptinahgeuttngl tad! Siacluded Led essrippep Ungdrt cum
utter, .having a, 6 horizontal profjile closely. .

SEPREnLTEREE S TR orctired RE EpiBBe bt Mpuseparate

fudlstignench cut fromthe circuitized organi c substrate,

the profile of the punch cutter including other

di mensi ons such as angl e of punch, radius, and

V- shapstdpsdieiasert;angl e. Such an i nproved punch cutting

t ool wgul d reduce the damage to the <circuitized

or gaﬁ‘iS SR0Gbst rates duri ng the punch cutting process

such as hair line crack, burr, chipping and

scrat ches.,. 30_S ARY OF THE .| NVENTI ON A fi st object

(3 Y SR onany PO s Ty SR e ogeutei e wudehEB g the

ehtire inventbiiei dgviodé, & swibtbehefeereldnta asristrippér iasert cum stepper”.
ircuitized.orggni c substrate id unit of 5 L

Vi reibEE Ean © SUBSPRhEs e hrsrorsatBayert gfi be

refemred o bsst ‘stippemmiatsent ahd 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 slotholein a unitof 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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bondi ng fingers and one or nore |ayer of sol der
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 .assenbl havjng a. top.di e shoe, .
ol o e SPRAERG Pt Wi PgTRE dg™S. Mgk o to be
ppnerccdj deavied | thbebomdigg dfifgees paxpbsed, whemeioh autting assembly
l.ural it f units of the circuitized 5 organic .
gyt o7 408 Fi& ke daen s Pl waih B oHogs by @i
ptea@ionc balpbéginggguida pianwheeirs taapliutdligeofamdtshol dhé heircuitized
upper surface of the circuitized organic . substrate;: ..
ofthic, saR Bubesrd 51 ¢t iechialen Seide PREShEUITRYPab FiTsing:
and hold the upper surface just lightly touches the
upper. surface of .the circuitized organic bstrate, so_ .
hat 2 Meastier alieart B’ benheftile dr b Rubltfg S8anic
t he esubsttatd;iameéd or gani ¢ substrate, the neans to
stabili Se a([lg hol d the upper surface stabilizes the
circdi® Q%QJI 1i%ani Cc substrate 15 fromthe reactive
force of the punch cutter on it, thereby reducing

anage,.to the circuitized organic substrate ch, a
oI 0 me S ' e AR (R  fpPR iRt g ioRu Souches
tHer epperablifgcet é thre @itsuitizeds bajahici ssiestaatd, hsal that tiee woper cutter
surface of circuitjzed, 20 organi c substrate
EBmiEett & U5t el e GeBlisar il drr e to
stabilisppard haolg ethe uppeplsadaect Stakgizeky tied oivauitized otgandc substrate
fsubiﬁrate matgri al 5 andhbe ond .&hﬁﬁprofi IOF of the ¢
"ot hotBN'E FECH KRN SHEF\VHEF e MW e SEpgefaage 1o
thel aireditiznl argamid atibsteaiteaswdh tdse hainbkiter abek,cbue, chipping and
Srrrakfgri al and the bonding fingers, said stepper lightly
t's ﬁf"ng the core substrate material and the bonding
fingers. 30 Preferably, the stripper insert cum

st.e r is precisely,grounde chi ned o forma..
PRRARE. . MeBer B e REnaR ol PR PRE" alaRp sy Sichizes
orgamr sulistratestoempisesfrom t he core substrate 35

material is be set to an accuracy of 0.005 nmm 4

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 dinensions and shape of the profile

of the slot hole, said striper insert cum stepper

bei ng controlled by the height of the nechanica

St.0 r such .that the stripper insert does not touch .
PRArEBE TS bl oMt b SBGPen 1By enpdRIRL DR 1™ Rehuired
dbednsen &fce shiape pfethe proefiiet ofarick tlbe hole, csaid | steger insert cum

TR L S R T e

stripperstinseppdoes nste tduch uthes t aipp esubsisate o natedial dit biyiere is a gap

C ressi Qn spr.in 1 nd_.nmechani cal . st er.
oBERRr 151 § PR S BB AP <oF e B e ng
fingers of the circuitized organic substrate and a
contact .areg,. the cgntact, area.defined as.the are
PPBARE: ¢ Suptare B R bR i = Pl Sfefriie,
the contact area being only 15 an area of 0.05 mm
wi dt Pr ef er abl t.he height of th tripper insert ,
P8 i s TieRa st coBhatRge’ s FOBUS A ERmpRESoh spring
aad esechénitdietoppee substrate material is properly set to
an accuracy to 0.005 nm by neans of a nechani cal
stopper so that the 20 stepper lightly touches both
Posfadblyg thengtppands cplatedttorartea bohdindingerse of subst tieduitized
nat eri a‘rlﬂ't A se(gond ogi FCt of thhe itnventi on hs oL &
O Sehitely 20 AEPREET R 2 dRY SPMEE 819 Sl &Sy e area
acbumd nibe opeeithdter b éhed profifesofotihe afot tHode, sthet cdmtdot drea tbeing only
aE)unch f0@b5 m25 f.a mthe circuitized organi c substrate.
PEFET ab Yy M h¥9BY of i 1 e of the punch cutter includes
ot her di nensions such as angle of punch, radius, and

V- shaped, shear, .angl e. 30 Pref.erabl the punch cutter .
PYREABRG o i SRE  Sres AP ES S nclim (peRoromy Bffbe Fonding
fihgerd 2dndd epnéeeet adlat ef tiad icosd pubdtiate piatesial dut pepethaset wo an
290,00 6 \4_/§B%ﬁ§d shear angl es of cﬁncig'l 3Btooper <o that the
ﬁ%?%’raBly, t rBrUn Bt Ter hds WEd s FOPPHetPel
steppér | ligkelyanclicbas t boty donding i fimger andPr edréacibbyga ¢fheéhe core

unch cutter has a very small cutting cl earance of
S@F’%rger-“afi” b3 ' i de. A thi rd obj ect of the invention

is for a process for punch cutting a slot hole in
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

i nproved punch cutting tool of the invention,

toget her with punch cutting assenbly having a top die
shoe, lower die shoe both of which are guided by a

hi.gh, pregision baI bearin ui

SRl Bonpiry qyteniecy of o rial shlPo gremBRes ngt (02 -
Opplo@marhiside. of units of a circuitized organic substrate

to be punch cut onto the punch cutting assenbly;
applying a stripper insert cum stepper onto the upper
Asttiirdi a:b&oab’em@ihvemtlme i fot Ua tpraesds ofiog gainch suttisg ratségt hdbke  in

i i that it | I d ..
o8 PP, ShEeE { RERGl. el T it Hablors e R Eeyingy oo
of ltiee ipreaitiohe tafetraer shitht plraheutting @ss@misly ihating betop digtskioe alower
t o be

ch cut:. 20 pl.acing said stepper_qf, the . .
e Bt s Blen 78, 8085039 SR68 FRECRT A petipagudqpilar
tHehsaidipraagis$ | pegbrising athie dolbuirgt si@pe-so that it lightly

touches an area of the core substrate materia

surroundi ng the perineter of a profile of the slot

hol eldadinge theurpidralityt of 2ibité hef atadppidzed igbdrdiy dubstdtengo be
t he bonqh f%n ers and a. contact area, the contact

ar eaPHEhg"g" SEII?'H’PWCH 9 AUt ace of the core
substrate material surrounding a perineter of the

sl ot _hole to be punch setti he hei ht of _th

str pRRvReng Bt i, SBBAT Salel ooy slipgeBrea o
0. 00 fhemirdujtized eorpakic i sbetratgr ound nmechani cal stopper

such that the stepper just touches the tips of the

bondi ng fingers and contact area in the core

subsplaaing bt estripper msadh soutHaeit Bpmédeeldstibhmv\abcd& the core

o1 A 58P, 5P, e Sy o LY, b

and diateriasitonke plindhheut; sl ot hol e to be punch cut,

wherein the force of the inpact will cause the
circuitized organic substrate to 5 react to the force

by ed@emgobéldngteppar oartdetstr@pbomﬂénngcdm B@psr tamtd ithe upper

up, pRer. L Nse
oft estey et SDrRlah R B RS R RG Tontiy taysngs =n
and horadiofg té ngee s substatei matdrial zedroondiagi thes pbghetat of a
IS h|eo|ro(fjlle &V\fﬂe 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 novenent, and consequently avoi di ng
damage such as hair line crack, burr and chipping to
10 the circuitized organic substrate. BRI EF

of t HE PRUBY B PP PLOA NP ROBS. "8 O R bk Beraor & the

at t aslenolbytoibepunsiecutr ef er ence shoul d now be made to

t he acconpanying draw ngs. The acconpanyi ng draw ngs

illustrate one or nore enbodi nents of the invention

waBckirt othet foece wifttheumpacnie\sm rcapse otheheireitized S@flgmctsobstrate to

expl.ain the iLn and I e |nven on.
LB heBite B ShaOTaurBn 88! o Meontbe: e {8aH U but

wd:th gihei strispdysinsert e cum Eltéapei/éffsbmmilm qpremsmgn blatbgmi coreeswbstrate
an 1 ndividual_. unit

R A DO Rl i irededdel Breple, St et o oA fown

bgs utbet stapﬂervmrislart acdnazy;mpperf thereby samhxsdm@hmch meetiiealmovement,

one of sqglder re .

af PoRtstenl Sgine SafBte FERL S nlyS.cradh Bioindepipping to

theu bisduitided org@nicedubstrate. wi th two | ayer of sol der

resist, top layer and a bottom | ayer of solder

resist. FIG 3 shows the circuitized organic substrate

BRIEH DESURIPAICN @FAHBH @RAWINGS ngers el ectrically

connected to the core substrate material. 35 7 FIG 4

is a view show ng the danage caused to the top side of

Far a:ihse.tte'rtthm:tydstamcgraglimf mdomt/emtoﬂa vigd regjvall'iteges and the objects

v i 0 unc rgcess.

BABHT AV T e B m e e et L DAY (5t DGHE s e VGt acgompanying
deawiegs. t theedcamngm‘nymg sdrlawtngatimsnmtmgwd tre moongm@hodimeats of the
. punchin n 1L.C chip, connec ed t
PR Pl BASER” uiGaec TeSB BB Blihic SRR b Rings
ahdl Grincdlplsh @fthainpentiymect i ve vi ew of a portion of the
core substrate material indicating the area around
which the slot hole is to be punch cut. FIG 8 is a
FRrisxeat view ofi @vpostiort b s teircyifired drgareée substratest epper
showi ng the stepper touching the contact area of the

circuitized organic substrate and the
FIG. 1A showing an enlarged view of an individual unit.

FIG. 1B isaviewofa 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 atop view of the circuitized organic
substrate showi ng the contact area (shaded portion)
which is in contact with the stepper portion of the

p i nsert cum steppe Fl
FRerdpBom v R ¢ HEE D aRmeOR.Erreg (RoMebroR peiide of 2
circuitezetiiodganic SubsBaiRt Uging ofnet temvpativtlal purichiag prodess a
profile of V-shaped shear angle in cooperation with
the stripper insert cumstepper. 25 FIG 11 is a
Fiar 6 & ecnviess sseedingonthel ettarodigearcaasse bl thef oottguneside of a

oSyt RO 5, B BLR % L5 o,
view of the stri pper |nsert cum st epper and punch

f th ti
Pl b ohOur  ondC e PairSel o Pus I iaklsHodhE bt (o
asBOC. hol e has been punched out and renoved. 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
F&G.punstiowsus t qcrersxfectr‘#HEvriemNe:ﬂt b @ortion8ofFltke ddve issibstrate evaterial

. of nch cutter w haped, shear , angl es
teaind J56 S aihipen o e o gl B 6 5 6o o thow ¢ he
circuitized organic substrate in the form of an array
&% nd ividual units ﬁb g[gess ve rtocessed X th
e pln@nPEarTig Ye¥e ﬁk? PPEuNE cﬁ&"ﬂ WGP phaving the
s&lppér Imloemg DET AbhtEEY IaEﬁilathﬂiéCNcﬂﬁzé?HEerENﬂibﬁ]’dté:bﬁﬁ the
rcuitized organlc

(ng ﬁ%qeés nggg? qﬂgaen%} Cu%g rPé’%{ﬁt. Hdi vi dual units.

FI G 1A is an enI ar ged view of an individual unit.

(G52 Pare OB ot Tab¥h it sfBeieathylspe contct

ammns(rslsadedorﬁoraod)ayleach ofs dor eorstatts twitht e teaseppad pofd)n of the
r two |layers of solder resist (2). FIG 2

@RB e '”geﬁa%rrstSPp ore 15 substrate material (3) wth
a top Iayer of sol der resist (2) while FIG 2A shows a

y care suEstrate r|aI i.th, a top.and .
ch ﬁ)rﬂsl gyeorersbqec VS gdiew e%| SIPe ? %)cu\%ng tool c% tﬁe 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
nect for med

fi t
BEents drier b P AReL HRBC - B RESS e pe
ci rcui t| zed or ganl c substrate (105 ). When the slot
h cut band fi
R He ARl S RrE Pesspaiiiie tovd o POt Fitis coroanic
s(Qdst@te | & pthecfbﬁmi tohr eugla,rragnd>f25|nalrv|du@| chmuts pehracmdgressuvely
bond f ers

h ]
PlEeidy BRSoRRRCa RS Eherbeh it BB PR oY h M Fke
the 1C chip placed thereln It can be seen that the
I ' I d

oEr A e setRnoN " e ol MREEHEN § The rama ni ng

core substrate material (3) including the bond

o4 "B Gl S, 55 b B b o Aol S5 BRH0S) Boce o

mang indiduah ubitee FI@I1A iDae entargdte viewedfl arsind&icall whie FIG. 1B
under 40 X rmagnification

{
'Sn%§'FWl9$ac?gFPneOEbo%ﬁégodcchggﬁ H%r hair line crack (10),
burr (11) and chipping. The shaded area around the

RS e ilza i dint ARsEpteupSiSenbits 41 ST bf b gubSiERe materia

(3)|cm1datdnemr theIagerrst att saldeares{2Q2). nEICC I2e shbwe pna),farloe core
1 b hed Th

s@Pstigte malieL S i 4K, iRe oE sOHACES: (i X eRERTlaws =

lay8) of somndupspataaratetialg(®) vithoa ttbreand bott@n tayer eaf §28gr resist

(élm ch is confined only to an area of 0.05 mm w dth

ound the perineter of the slot hole (140) to be
punched out. 5 FIG 4 is a vi ew shovvi ng the danmage

d to th I i d iC. .
P2 P ar & ABEa0 G S en ittt ot RS Mhlises proanic
siifstratea (196 twithol qol(lria:{ﬂf@)of | tmrﬂmgcﬂmgelrs (dpretegptrioaliyn doanected to the
o368 ekl s o AL R BSIARYS GE OBl
famedt pat éhemaineeilyhg (1&yercafn sader resish(2)hie tthe cicultizenf organic

th t 10 ,Such to th

syl 5 o aPae e TR Bertued fs phiay Eitn FEEPRE ridhed 0 are
ekoosdd &$ agmraht{[ b} wiresl| Aftauthleisﬂqt Holee(1@Df &1 putahepl tawegiof and

h Fl G how th

e abt I¥8hrne et s B W 42 NRAE b gne unitof

cm@mdmrgamxssmb’dtrete( I(D(EQ) wihi rtige aICC@hrpeptace@aﬂhemlmcht rgn be
et h h 4

0 Mo 1o a8 (el Blotcir BB R AR B pfERHRanner
wﬁth&'ﬁ) dar@agee ko (th@) reovairtifge cod debstraas heteria )(3pindubing the bond
firgg:;Lelrl (?)aglse 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 wunit, inspection under 40 X
magnification must be carried out to check for hairline 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 ICchip

@ pfiotios e Giiprar iRER DTS B S sP B0 RFH HastRubttS on he
cEﬁIitgct{ E]’aetef(QD)l\IVISI)CI}j)isacelﬁflrﬂd biig tacam ardat Btze.gfglrrgggaljtg ?TXBC; the
PRUBEEE LT IRRCROE 1 R TReF Son ts. The 1 C

chip is connected to the bond fingers (1) with the
The 25 . cir ani

I d ub .105
B0 e ey b Ao AT R 5, 0%
cinanitizey Syamio dsubamaten@0dy yusiay dsa fanhvestonah pupiching method.

h d tc., FIG_ 7 N

HoBosl DRBYI BN, PUaChST TRt Bhe e el P grcvitzed
ome:r sadstraf®) (1030 Haldilloatdra\g( {13, bBureg 18 andhd ciabbpinh tdme core

ch ¢

h | hol .
sPtistsie Qrfereidhsat Tesd BT B TEm st or DR aarB shbety freterial
Suomnearhagd tth tHee rélﬁalnc'lgl qoré osdibstratet metedEIC3) fidudiy the dond

ti t 104
g v ntl" e SN eCo Bt PRI PR Bptae ) o,
The stri pper |nsert (104) cum stepper (8) is nmade
tr t (104 th 8
o5 e DA SR EREShe DR M B UERREDaL %
cmxhtszbdatoege(rﬂd)smbst@tea(mﬁr)y using ut @ aloagdntionalc punchingt eethod.
t (1 { b
i BPSRUNQRIFAD i, b e FRE Ghp Y Gi5ed i B fldiizec
o(gé)ﬁlchaﬂ)strateb(eow @rade(10) gooutnde dolled reaishi (‘Zeechntjcblfrro(‘lm) can
t. 5 .Th t th
Syl 821 Fe, ol o5c ¥ e BB Rt Filelel (B e Syie 1o
trendretrtainitg poref dubeitatei material (31 )inaMding thehebastor fingees (1) would
t 0] I f th
nglpf'syer %%f‘ﬂg)ti?gé%c cﬁsﬂ@?%'?ra@%?ﬁglr a?g)e) sglrderer esi st
( 2) and bonding fi ngers (1) out si de the contact area
FS8 shiven 2 CE Rt helal 20 Petilafto Bkl dibsiBigios)
fayfn teheBOGI dtheh Gl thlp( ]Jé(b)aqedco‘n Itiee tiocUitzeguncdzait. slibgtrate (105)
8). th I h bot h di _
WFERERR phieheh et Rttt 440 el ) P rtbT PG Pvan i
That Eﬁblalb (sB)conasctd@roneIub Bidmel Iﬁlegg’et (Of with ethstgoidppaires. The
cfréluslt(l:“zretd g}g%ﬁ?c gu%@rgttee(qag)rw& 8)the€I‘é c‘ﬁlp bc%n 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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properly set (accuracy to 0.005 nm by neans of a
nmechani cal stopper 15 (200) such that the stepper (8)
just touches the top side of the bonding finger (1)
and the cont act area (20) of core substrate materia

f ned. |f laced fi
55O ol pusale (B5f B0S ey Rbute; sBeATRG upite he'stioper
insent(&@4) cuar eteppap)8)athaal kg Heheeryngealt Ad duce, tharstipper insert
of t sl ot ,hol e
(S PR gk 1 B0 (b ol S PRk oS58, gt
uhihe core 20 substrate material (3) and bondi ng finger
(1) causing hair line crack (10), chipping or
scratches or open circuit or burring of the core
Thabsﬁappére (8yatrests alighflB) on mendmtactg area 2@ afs she Edr& suBstrate

nﬁﬁ% %{]Vd ﬁrbe {?Fh%ft bozng%f@rg%tjsléa I(Pj ﬂ%j%l'&ieiﬁ'ﬁg%fﬁato% provides

spﬁcret (cleajanehb) foh the surrouadih@ coramsubsttdte rrﬁtap:pei) {cﬁk}ermémst (2)
i jnsert (104 .

= e WPBE® (hoRobn ol Sor®eledeOs 2hs sk @ g, places

oarae aorathctCar€b (ADNwhictit I3 8106unEl e pardoumeingr tiod pedmaetskot the
ert 104

0). JThe st [ tri
Bis (b brot i She BRFhoch) it ysigrpac s dhakiti Jhtf Wlcnes
bbthe bomdneg fagea(1pfartdtbe wpptact aveef @O)aobfcdrh&subetrate material (3)
30 L (3 d. b [
B RGR hIR GRERE O ah 2ins AgE 1 BB il PR L8 b to b
prcﬁpetljneseif c:aroeurraemunoredofoos rhing st mepperofi as erechéridl) stopper
8 d onto th ro
A BB rve Sepb B ibt intsPein B e oraRe BBRe inoer (1
aRil ahe nontatteacbdpPent (B¢ salosttalteatmatéridl i(B)rdsl definest §f the stepper
he d
g org Mol A ¢ i abBr, R R0 B el B EG i contect
atdae(zebaibtandl ige fmmag:érd the)puhcio nedtiirfg iohg thep stbd doteo(18dewould
' t h h ' d '
olilb 3¢ Ple PSRRI oL dFuery” g2 Bpalk fp g core
sobvgarte matetial Si)tmdrt@heingﬂa@ér (1r)1l¢ladJ§irhg/|heq tihe crack t(il @g chipping
ff f th trat t al (3) d to th
of oraenft o0easf St e, SRkl kR ot oty fudbf o
rerdegngal upmesst i on. The stepper (8) resting on the
contact area (20 ) also acts to press the circuitized
organi ¢ substrate (105) by exerting downward pressure
Fh ot js duriopgviewt hef thendadircaititdd organipesubstrate, (10Beshedwing the

ot oy Fhabed b aLEE iy UL SEARATRT of e
Si”"p"m”s‘eﬁ (toe) pU"TlCﬂﬁeppem(EB) tThe contacts udrst(20)e (shehverasashaded

o8 SR 1558 % Wy USRI st o

(’(41)) arre amppérounk&ftj(‘ayl)arof/ thepatrlpperf inbert $1@3fppc&nn (St)epper (8)
provna%g clealrjgnré:eé}g trge %u(n% ar’ea fr athg r&%%ér sﬂr?e(\:cifa cgflg‘)e core s%bstrate
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 fromthe inpact of the
punch cutting operation on the circuitized organic
substrate (105) is another problemarising from punch

tti t . to.t t act 20) .
sl Sonk PRUR S 5 bEhaHb Srtdliel T8 Rtk sBPRe Blgrat fa oue
testhetfotvel ear(dl 40pséqueherepurn aifiepuratitcutteh¢s) ctoedtsandginal position.
TR Cqbobli SRRy J5E Pl a8l o BT Lol e
cipeuitized| eganiclsubstedte CHOES e bareyerting ed@eseny wHeesur@rdn d during
B e ey PG g e, BPURERF of e
cistuitided gorganic ntibsitatet (106) arzolg (rd@0)heofeactives impactndfi e punch
. i sti f.1h . -t 5 i_th fil f .
8 Qi iels Suete BB a0 R abahalat in i Briufel oroan
saibgtiafE E105), reobter r¢siA4p) camah isinefipgers( 8)) ak triw touched by any
pgl Talls” GiorPRG Gl PRTERBS T 8° fia B alcrq Sy S GArh Phgou
nobbe acdused ea th Wircyitibef organtcheibptuste 1@t ti ng

operation. 25 Different cutting edge profile of the
punch cutter (5) offers different types of cutting

TiypoindeAngirtelesf  fpamc thec dmpact] off shes@lunett cLthgdpgratient on the
ubstr.at
m

T& iR e, SRR Ba B AT & RREF T ARG S (incA cutting

operatldmbef bBté ﬁto thgt teomgpct esdal (:20)31tbeirfge cbﬂﬁr@ds mr:]@.iOB(rjmm around
i nt. - 0., T V-

oRobBeh Yos (98544 PR 5 oA i B RDABS Caprg e

sBiPparctinsent ¢0d) providerrgomeser tthevpblder pattigles nal Imavetftaeng As

cl egr ance of O'rt?:g%s; O.IOog my side. If the \O{.—shaéfgd tact
SEHLATY RGVERgIPE Wil DIOF §2455c A1y U0BPERSPRY, Cifo "B cR" contac
m@t0do remain bothe ¢idclijtized dogdrtic tshiesteabe €105ubst r at e

material (3) and solder resist (2) could arise. 35

The shape of the profile of punch cutter (5) could be
Fahy1Qr f id epaspbcties dviewotshnwings sar pungh beittings ttoolcti2d) ofo the

l i.nes, S

. strai ght : FIG 11.i5s partial .cro ction
B ronsis g s, PElenaiEh Bt P ls Momgped "shear
angle (g0t lrecqupecdtioauwith nipet sibpérliadyrt qfl 04)heum nstepdeir ¢8). of the
. The,. pun cutti as 130) .for punc uttin

YRR oheaFEbbRID ARFTRY, (RN GBHEE T, B by Substete
meaberche 3)bywithii thblcpniace Grea (20) habdfolee dneé pandhuicditingi bpexation.

09),. .The 5 circuitiz rgani.c bstrate (105) to

ol ey SPLEROET RS AFRh R sty et yPSs o
cutting| prehbyAridhe oft pupgercontrsieris 4104) 1O0Megrepiwer1268jegree,
The stri r_pnser 04) . c t r (8),is.he b
5Pl SR et S el i TS, RGPl KD B aiso
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 conpression

spring (108) and the nechanical stopper (200). 10
FIG 12 is an enlarged view of the stripper insert
(104) cum stepper (8) and punch cutter (5) of the

v tion. T$eI hei%ht cont ral offthe Stri erfinserrt] "
l -oﬁf 'S AP P FNY sETWhy' pPlec PTG gr Shkynen cutting
opeabard aaingstthe paureh( 20@)ng tdbie (1RONcdf theutriventiqrb) Tise punch
ided by th tripper, insert (104). c te L ~L.8).
b6 BFsanipeFBeR PEERE (BT ik & whilh YR Ti00 Hy tower
diershoeg1@), cadgnl &g avHighlypreaisjpnebalsbeatingguidge pfilar (10%3. The
oBURGRAT SRR AR O FaSkPBkPRE e b3 O o4 e
(tierendi losls iamtacesyp theastdppenensette(d Pér cud pteppere@).s&hy stripper
Bt ML Rpisnry i POBY 5 PR M “HRER Bemeing
ang chippingadctiot sp@atrofDbBy sampresdiant dphiag $1ED @@ thdme2Banical
] Ust (%'gé;)lgtly touches both the core substrate materi al
s{o&)era onding fingers (1) wthin the contact area

(20) . Only the stepper (8) will touch the bond

G oREIR dengi 55 LB, BBl TS Ay bl © anc
pateh qper (3) nefeth ifvEddon. cTim seighpecontB) ofetyai stespdrhensert (104)
hei ght ta.b t n. f. 0.005 h

PR geReshiBcs B X (rsBontEas Bbainica siapRel® 380)s, Hepunch
cotterotPeis fuided i pnithmey stripper Wheere o043 hemmtepber (§ar Thel stkgpper
f th tLi f th | ot hol 40 -
53808, P TRRRE (BFBh o of ericiiet P s afelap (3 precision
guiide bioe atkie ppndrorcaiting guensteny phe tstdppes iaset S1OY) bwmn atepper (8)

th i ni b i al . Wh

5 REoRETY ot ash 6 ae e Blerls® 28hsatk atipdcsirpper ©
prEatsetyl ground foen inhoTres t stipgearihserd{(1a4hp cassetepper @pries carefully
oS BoaNEE g W RSB D) LR TRE st o
just dighty to&)hesgabﬂh treacoregshstreie rpiaie;ialr (fﬁ)mﬁj)_r?]onqmggfdﬂgers @)
i B etag e B3N S FF =L TR dbor 48 oo R0l foers
andl coret seppieate (1teriad (B vathirt hbe nesnkehiaced (20).0eh (r26ieg . height
o Ron ol RsBb 0 QRBLAPha) rta by B AR 8250 o an
accuraeyl bf 2¢d.005an.c EnediStyr edreadt1@bga §20)t laésos meventsrepowder
SRUF o BET THTSTR Ra: PR e, BO%a R b, 1T 0A tre
cuttiod urﬂithg didtenofeu (1t40) cabdesr tr(éS)‘ibresm tl’re_at:pra s;bsﬂrathajneterial (3)
tcé ﬁré% Iaﬁpe p%gr%l@wjgc %%wdar@r OBQr*ﬁcl%Q eaﬁclj r géﬂlé 'o%e%eor r%?nrginclng 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 stri pper
insert (104) will stay in its |ower position, held
down by conpression spring (108). The punch cutter

5) and ot her | menbers of the. whole, to art wll,.
pBbrsROr P20 (1Rl nrOTaEE e fam IS gaP o bt hE RUR? prgs bontinue
gmhglobvmomcmamg tHeepunch&utter @5[)1,e So;m?lh aa;llo_t plosié :(1@31) éils pOnch cut

ew o [ e circuitize
ispgan e Sl elontio BB e ohor hol'e (140) has
been punched out and rermved The advantage offered
this inventi ve at_the pr&c

vieg, el SiheabR UiE o aPE by SRRk i sisionss pete
(K¢ pqrer s(rPper $ngertackdd) omill t hetaypen i itneﬂ@veroboium dwrd atotvn by
ar ea g.ZO) 15 of ge II‘CUItI ze ani ¢ tﬁubtst b ¢ th
COTB%Y; '°E‘h8P%’E§y(]§? venti iy e %r{;ucarﬁ‘ 2ZNeI Rk ra”é?f” ers ot the
vmmarek,top:biarmm'nlhmturha* irst, uhtile cedaaik Helght sapid thadr tHenghola top part

' cuitiz anic substrate (105) and the

h

regcgrl%aiﬁ';[ ed LR ?%’t' FIG 14 is a view of the profile of

a punch cutter (5) of the invention. FIG 15 20 is a
ot o SRS 2790 oo BHIAToA “H e Rl B ater
thé sloapad ( sdma’ras?m@h@upaﬁ? font amﬁmrelnﬂVepr ofhé ad&amttagengffered
The. cutt e punch cu r

oy ey Bl BV it ol rertiafen meSuobftegops BF ey sroper
irtsbet (mn)cchrmsieppmr (6)5}; plaga om tid (ﬁenﬂcﬁterBheth@rcmfntdoe avéa (20)

| ot
of, e RGP cHlorfE kiglecibth oty prdishfh Jiafiede, puen =s

cpmtaétirhark o chippiag phaic fine ataick 10) 5and bufinG. inl 3hecirduitjred cdrganic
140%%'8()]: thf@hape shown in FIG 15. The

|_ot I
s qosranrs SheR ebeF@ “[5) “chown in FlG 14 1<
"wavy" V\,hlle the profile of the punch cutter (5) shown
inple 'V sh . The d t
e B rodiebfart BrcPifls of <0PaRrader o AR RielRh Fio. s
|spLanmbwcuift iangthshoprofiebef fr punchCfittded) eé theinkastic®0 FIG. 14 is
Th 2 I ' tt
P RTYS R At b §Tdp R TRaEH R O 1L BineleR il fting.
Thaeutting oofée \bfsthagmhcls hedter @gﬁsashcﬁv%ﬁ))m FiGHaveisediffetehe from
tHaen%Li Egg(() :r%%}?%s ?goh;ﬁ(i g ?52 %}obenitg)s[y&;gg?; eS%?oqle of the
ppm(m/ICditeTg(@[nifll'ﬁGm ‘slhwur puocrdlet isloh heild (’1140‘;’:10I'SIthg 3bape shown

T ERene b OE pRIRLCE b Hds) il TGN Abdh a s

hUIIeS([lléﬂ))| of |11fnepsh:atpeualutamn 40 HGmagni fThmuorcufﬂe of 4h&/Lipdrich cutter
(fi\; %Earpgﬁw ?@ J|’4 é v:?’/me fRe p?off?er oo¥|tﬂg puﬁch %ot%er (|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 conplex profile. An exanple 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 onIy a

d sh ffice.
VR EsBrra e ik BBl bt 1B dBSiiad;srahi shear angle
(A0) sbrapediples herafilearkyl exafnpl)ofpaopurde ctte(se with emmlii\v&ehaped
PRGB! 20 PR Y 1 SHRE APRICReRL (15 B Rcure
nb mveedtill bole] & sgnammhdnﬁcml witd orily redieglentshdpedishes: ahgdld, (30)
t
Wi, et | dionidhoret nRrDT anaary (AtORORA 140, s Vashaed
sheayamgtess@Dsproaitle &10&E effectivar puneh oofting hepeeatidnour  or
five individual units) are first |oaded onto the
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aetomamuauynmeuhentsl bt paioh cdmﬁ@ asserbiely 1803 h Theitipadifig of the
4L Fopenerir Srothesndr el M55 Gfaid e gt ovens
kbdven St rth@perandﬁlﬂen'eforé 1rixt) desaritvest ap;gmateér&)etarhsﬂerahs@nbe the
t f 0.0 h .

BRES i 3F o ot MirREn ARk p B dTo o i SR apto the die
(tdﬁa,t tHd}Gtrlspeppeert((ﬁ)4)mem dteppeh (3)hiz placed nbs thieatcentact area
Foopid it By I esdelesfaip G008 GaaRE st g depunch out
trteh&odtasi raeel r @8ubeing DOLODH gnrh Ivédg uswetouadihy | the pedoetes of the

cutting force will cut through the core 30
S@Eﬁ%'?tdg@ material (3) and cause rolling over edge at

the bond fingers (1). Bond fingers (1) will also lift

THR G B A sliteR grish (TR E-BomERETL B s’ RbcPr aropery
sétSXtoaam_dunalbye dfirp/-(mgOFo)mm)l by fthmg@cmo(nl);rountj mecfhfaglcal stopper
A ST MR Bl REERE L R SRTBES B b Risup SR bR o) gyt the
tlwiof borad figees fl¢c oy eleavpra \stapt ocrtackghrtga ofteg ovauld not achieve

te terial 35 (3) and burring during cutting
the gg‘gé'%e? refore hair line crack (10), burr (11) and

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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chi ppi ng can be avoided in the punch cutting operation
usi ng the punch cutting tool (120) of this invention.
After the punch cutting, the array is renoved and

unl oaded automatically. The 5 unloading of the array

e N e art is therefore not descr,|

QPRRT B 2V Tfr 8, e el eGP £RRS he Bunch cuting
taml (120) b re<l imvegton.c substrate (105) is visually

checked under 40 X magnification to confirmthere are
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therefore perfornms these functions: before the punch

' i an, the stepper lightly touches the

Cﬁgﬁéigg§%ﬂgM%¥g§% of the circuitized organic substrate
(105) thereby holding it in place and ready for the

unch cutting;..duri unch cuttln era .
TR AFfirSocd « REOHSE caRgoRE B helzbl, B cibbfige 105) is
dpsunibbd @st & i stdppEp disatti O104) 26md u;tep‘p@r (S)Gjepmech Toetstippegr insert

er_inse 04)

(RPE S gk 1] oo P iasht 3l e PRI e PEF of dye gppyitzcc
otdmlcsiuuspater(wﬁ)swntl‘tout (dmagired Itbwcmguﬂzcadmr@amlct figbstrate (105),
g ﬁf ¥6ya é;le o E g Qy the punch cutting

% P HSv ?? 0 that tiny powder particles

wi Il not 30 cause any unnecessary die mark or contact

mar k, t rnaln n CII‘ U|t

(205 b2, A ol Bt e e ok THETES S epper
(8) stirddniel |czfe$hd hlecuu[zperorgamc fsabstraté (105 thérebyi holdimd it in
or gan

O] 9o Blage SRRy ot ARl S VoL Phe e

openi ng; 16 |n stabi lising and holdlng t he upper
Surf%urrﬁg ttrﬁg S|otu?1 cuttlgg) 0|a08Fa on 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;
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m nimzes the reactive force of the punch cutter (5)
on the circuitized organic substrate (105), thereby
reduci ng danage to the circuitized organic substrate
(105) such as hair line crack (10), burr (11),

chi ppi ng,..5 and scratche The stripper .nsert 4
cun 3t 8puRnE et fEScane HREs” S LBREL B Sfrket 18 hets 1o
posi tiimimizeg ¢hem reattihiendordev bt eéhé @uncracuyern@) out theneircuitized
punch cutting operation, 10 Wiile.two enbodinents of ..
Phe. Py SUBBEREH RN T IRl odr o SRR eBorg o Greuitized
it shyanlcd sbisstes 605h suchh ase air , linehabdckv@io),obarr (11),  chipping
nodi ficat i ps, rearr angenments, substitutions
al t ef8 Fgﬁ% 3%d adaptations to those enbodi nents may
occur to persons skilled in the art with the
ttal nnent o or all of_the. advantages, of, th
B STIRET Thisth T e e Jrenet gl 0 B8, S e cebdlipey =
puositiatiisd coch hbldingt deviqer &8 ecarryiiyg dub eepurmsh dustingobperation.
intended to be limted by the particular features and
structures hereinbefore described and depicted in the
Véile awp aspib otimelmita ot thgdmpidved Spunalr@fttingetooli haversketh dedcribed, it

over .all_ such difications, alterati.pns and
o 581 GBS nae Rep BT NESorT o ioBe raagangements
seipstitutionof altehstiopns esrehtadaptadorid ao tassal edmbueitndnts tihay occur to
appende lajms., 2 DVANTAGE EFFECT THE
BRI I5¢ b Braf B FUB BN ok e BealiP g gages of the
pfesshieinvpatiooh Aacbidingly, of shbaiti thelcksarlf Iderstood that the present
rERREHL I B8° G R0LE BUTRIAREP BTN Al e
hengirtbiefuge tiesdribéd 209 depiciad ruthelaccormpamingdraainaky Itf de therefore
. punching of a slot hple (14 in unit of a . .
RS B Bhvef, o8 Medicabing. | etichs She Yapiptiops wihout
departing tfiore theorsgepd @and udpittr eft the ( @Sentcionaitehi ag defined by the
core substrate material (3), bonding fingers

aI a%/n%r Oia' : :
?ﬁ 38& OR& or nore | ayer of solder resist (2), said
sl ot hole (140) being an area in the unit of

j it j bst wi t h bondi ng
ARNAACES GRS S S THEMERITRA. | caving the
bondi ng fingers (1) exposed, the punch cutting
Tﬁg?nevgmié/n %ﬁgrlsnﬁigﬁ atcglﬁJragyl/ ean%hf%gter punch cutting of slot holes (140)

in circuitized organic substrates (105) causing minimal damage.
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10 (100), | ower die shoe (102), both of which are

gui ded by a high precision ball bearing guide pillar
(109), wherein a plurality of units of the circuitized
organi c substrate (105) are placed on the die plate

C&éﬂ&é, the punch cutting tool (120) conprising: 15 a
to stabilise and hold the upper surface of the
circuitized organic substrate (105); and a punch

cutter (5 erei,n the ans stabilise and hold the
Toppif rairBhed DSLGT RGar OO slAnEL P by sifpcptsniol for
pancHirar of of stdté@olzi (M40 ihi a2 edhitosfganictcustidesit bafaaic( dWstratesd05),
that the punch cutter (5 n ch _cut.. t hrough a
sifabnt 8F o RIRflled Shddilis SbafidR AU° RofgSurlion' 8 aygr ot core
s(lstfa)e miatehiah(3),heonding fibges (M and icnecronganiagersafbsdldart essist
105 t he, nea t .stabilise and_hol d, the upper .
Qe roaiss SOF PR30 therd SR A ornd it phe diBRBFed oroanic
sohsttaty ((@H) voth bondindeingbys (1 dwtichg isd asrbgepunehtdae leaving the
circuitized,oragani ubstrate,.. 25 (10 uch as .hair
ophdid g R RHFRT, MR StinGontes My PeiPg g 188 die, shoe
(1 0ye rger tdie shedb (102§ e batidofhahitht re gpided suafragre podcision ball
circuiti,zed or ic, substrate. 5)..as.clai ned.in .
ofpieotidd RIS, gy =L PRESoh” B Bt he, BsiilsRe oreanic
s(ddidhle C105) ateepizeed (08) thewkier glate (10@), sthei pyresh cattieg ttool (120)
104% is placed slightly above the core substrate
CRUPEY (3) and beyond a profile of a slot hole (140)
of core substrate material (3) to be punch cut; and

35 18 wherein . Ste r( is plaged a cant.ac .
ar ea (ORI OS Iss: 2 it e dobefafiRe of g TR groanic
bondsulgstiaten@@6% agd) , sai d stepper (8) lightly touching
the _care suQé}r te material (3) and the bonding

fi nggrgu'(qclr}(."u ')A stri pper insert (104) cum stepper

(8) as clained in Claim2 wherein the stripper insert

104 um st epper _.(8) is _precisel rounded .an

Bt oD B  stoBllse Grd TR 1% YoS RRS 480 Yohy, tpucnes
tHel A perc sonfadee pafethe( @cuidized | cargarial substrElea(106R sdhthiaeithe punch
10 t hei ght, of .the stri r j.nsert Q4 m_ St epper

by 15 s e ores T Bh s Pee il BB ot PP r 0 BT, st
hale (@4@uwittdry tbé ulit 605cinmuitizéd drgahici sppetrate r($@5)! thd Orhgans to
S%Eiligg eansdthrollc§J R&L uﬁgesreglgrfa(céorﬁnir%%& StEg P eearcti\geS)foracg 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 stripper insert (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 Caim2 wherein the stripper insert (104)
is machined to the required 15 dinensions and shape
of the profile of the slot hole (140), said striper
insert (104) being controlled by the height of the

hanj cal st 00 h that, _th tri
oFRE TS NePernfl s, bERE) b7 subact,aeaiadtht et sybstrate
meatdriE (Btand red eboraling )geli( 1)t hemice stspper qé)p lipbtiyvetleactile the
gf i nser.t circyitized organic

' 04 h
s sl PIGE Coah rabobde, BRIk, ¢ °( 1045 " cum
stepper (8) as clainmed in Caim2 wherein the
tri ' { 4 t 8). i l.d .
et B epppp e (0 roiFhess TERES gl el ¢ pomgn e
stippers trepp €104) 8ymastepdeai8yed piegis€lyaronndedharce imachimed t3%orm a

stripper insert (104) cum stepper (8) is controlled by
S'Qgﬁp%ssi on spring (108) and nechani cal stopper

(200). 8. A stepper (8) of the stripper insert (104)

t (8 |Lai med i im,2. wh Nt .
{CThSLFBBET b B o Bh b BETRSERE, amere
tHel ) hadght 3Ché hatripperc insertze0d)caugastepparu (B tiroat ehd 1ddbg sabstrate

a. contact & ea‘h 20?1 def i ned @ btsbﬁ area around the
Mo EErEr Bt SThE AP 1B Ot He "B Rol e (140), the
contact area (20) being only an area of 0.05 nm

idih., 9. A.st f th tri ' t (104
Srumto SRRRT 1t 0% ol PPl ateiaiiod il sistPen® =
clatregapérr Qldin 2 i gihdrein theusthipgerbiosért biadglisnmathinge rts tel yequired

cont a

and . t ,area (20) of the . core substrate terial .
dftpsicPorR s5bS o FateSlig Be Bt TR GraBly sl hHindt insert
(tDamdheigy feomgrelled (bY) tlendeiglitndfattie meet@anic20)stadpet ([EO0F aueh that

substrate terial  ( roper se 0 _an accuracy. to
15 P 5 QAC e STarE R ok 9L ool v 085 bBrate
niserial (Puath tioeret és & JapabetWesmeitiei strigfleai Mmsértwl{ed4)iand the

sai.td Bunch .cuttgr e(él)o has a horizontal profile
“LroLE f@?%ﬁ%ﬁ’s rr?éd tg)'the di mensi on of the slot hole

(140) to be punch cut through the organic circuitized

substrate (.105). . A punch gutter .(B) .as~¢l ai in
o s APdateerh (R SRR Ehet SHauhed RCE R Siherdin the
spippén ihgerof1 08 heunp Letedpec (8) tistheldS by ienmbindérippanglaes @D1).

punch, radius (21), and V-shaped shear angle (30).

12. A punch cutter (5) as claimed in Caim1l wherein
7sai A ptippdr Deett €104) sUm dteyspen (8)-ash ajagoed hieaClaand evheBin the

S ri];opQrulr]n%gnf{1829 :cL:Qr% ds?e(-:bﬁog? (é)o i%zc%ngrgl%rdegy 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 clainmed in Claim 11
wherein said punch cutter (5 has two or nore

V- shaped shear angles (30) of punch. 14. A punch
cutter (5) as claimed in dai m 11 wherein said punch

fr8WdE8tht 54?{5190 g}gga?sf 12{#13 nfc'a& %ac{%%i 8{) ?fbetr gc{rggsoggtrate material

()| propedy i set Ctaiem htcwhey ad R/- s(ad)@is punc by enganer of( ) melshsnical
Wer% 8)mall cutting clearance of 0.002 - 0.003

& 8 ‘25 16. A process for punch cutting a sl ot
hole (140) in an unit of circuitized organi c

18128 PR 1" o getned M0 cRm it BE%fL adddGoyer ©

hla@vmhomhoateﬂ;fmefll(alaa;‘.eljoodlimeoﬁlomdfd dt ahee digensd@d diyheaslot hole
eci s on b i n u

(el dorEREh Sl o piond e et ey sreptad s

| oadi ng t he pl uraI ity of units of a circuitized

191 SR BRSSP 8p BB AC B 368 Qi cimensions
of nise rprof(ld ]EM% trr:e umr&heq_u{lerr (525}I 8jnchides atrigeb lof) ptemtrchs Ergécl;g)s (21%0 and

area o rcuitized organic substrate ;

%%S@Fﬁéh?%@ng@r(?@per insert (104) so that it is placed
slightly above the core substrate material (3) and

ey ndthe e of a sl at le . (14 of _cpre

180 e Putd” sl GLias seodd o GBI cHRerd seithignauy ©
has eppeshap&) sloéart leglst (30ppfe punans ot (0DAKkpreeuta SR8 ppgree.

(8% ?nt? E?gsyppertﬁuifafe Ff LPF clrcuktlzed organlg
substrate o) at i ightly touches an area o
18heAcpurechs gbitérr (&) easmatamedlin ( Gbaurs unr aacimgatchgunch cutter (5)

erimeter o file of th t hale (140) to be
B ok e VTR et o 8o oD IS oticni ng ¢ he

bondi ng fingers (1) and a contact area (20), the

onf ac e be O 05 e of the urf ce_ of
fncn eord Eisedphes” e 37 O v Rk Sdnel it o
hpera nadiue 2 Df fot Hoettst bl e |land(cLdiby cdnalitibe. punch cut; 15
setting the height of the stripper insert (104) cum

stepper (8) to an accuracy of 0.005 mm by the
1pr e&i pirmh guitanr(d) mectlainiedain SlappEr whedt)sasdipindnhautter (5)

0%, FhGPRRE (hink U3barbh Tl ¥ 0oBUGB5 FhgbiPs o the

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)

(107 %000 B8 Hikoe dr oroaBaher b T8 pareit ybnabols te
i mpactrevéubktratausetdriag (3} i arelibéyonddther meafiie ©f sabsdtrralee(140) of
to ct _to.t h@force b edge rolling over and

(105 re
t he %%rﬁaﬁuﬁatr%?dﬂﬁt?ga'( PPFPITNGEE  but with the
stripper insert (104) cum stepper (8) effectively
pressjng ontq the core. .substrate.materjal (3). and
onaPhge; meje S8asr 8 ror B iRier SERHGIOR, kT hisBREr (@) onto
substheatuppéd Ohirfacs dfiethd doewmitized tdngarsd rsybseatei ($@&F)tso that it
(104). st epper %L t hereb voi din reactive
rove il B aRESOE st oh ) Sl PG gt (D LRIRNKS e
hai r peiimetecofaak grafle of e rsiétlible @dd) ¢di popunrgeht cutf he
circuitized organic substrate (105 ). 35 21
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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