1 | MPROVED PUNCH AND DI E ASSEMBLY Field of the Invention [0001] The present
invention generally relates to punch and die assenblies, and nore
particularly to punch and die assenblies for sem conductor manufacturing.
Background of the Invention [0002] Punghing is a nechanical process of
stanping or piercing selected portions' of a work piece, for exanple netal
sheets and strips. Typically, a punch and die assenbly is used to carry
out this punching procéwRéHED/\BUNCrﬁééﬂ)mEﬂh&EMYnto t he punch and
di e assenbly and punched by a cutting tool or a punch against a die insert.
[0003] In the sem conductor manufacturing industry, the punch and die
assenbly is wused in the "dedanfidgj sfitke Ipvéagas to nechanically

i ndi vidualize the | eads on a packaged integrated circuit (1C). Typically,
the packaged ICis first forned by encapsulating an IC die coupled to a
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contam nation. After the IC dies are encapsul ated, the | eadfranme undergoes
punching and trinmng processes to define the | eads on the packaged IC
The | eads on the encapsul at edackgrpandeof thesInyentienof el ectri cal connection
bet ween the encapsul ated I C die and the printed circuit board (PCB).

he.l eadfra n_conprises a danmbar s ture to
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ref err edobesjei n asin the @&nmbﬁdﬂo@dfﬁﬂﬁﬂlfacturmg industry, the punch and die assembly is
used in the “dedam/dejunk” process to mechanically individualize the leads on a packaged
integrated circuit (IC). Typically, the packaged IC is first formed by encapsulating an IC
die coupled to a leadframe. The leadframe is generally a pre-designed metal strip that
allows a number of IC dies to be mounted onto it. The plurality of IC dies are
encapsulated or molded in epoxy materials to protect it from damage or contamination.
After the IC dies are encapsulated, the leadframe undergoes punching and trimming
processes to define the leads on the packaged IC. The leads on the encapsulated IC serve
as means of electrical connection between the encapsulated IC die and the printed circuit
board (PCB).
[0004] Typically, the leadframe design comprises a dambar structure to facilitate
the encapsulation process and to provide additional support for the leads. During the
encapsulation process, the dambar functions as a barrier to prevent leakage or “flashing” of
the epoxy from the IC mold onto the leads. After encapsulation, the packaged IC
undergoes the “dedam/dejunk™ process to mechanically remove the dambar in order to
individualize the leads. Furthermore, any epoxy trapped in the dambar, referred herein as
junk, is removed.
[0005] During the “dedam/dejunk™ process, an indexing mechanism moves and
aligns the encapsulated IC with the leadframe onto the punch and die assembly.

Thereafter, the cutting tool of the punch and die assembly is used to remove the dambar



[ 0005] During the "dedam dej unk" process, an indexing nmechani sm noves and
aligns the encapsulated 1C with the | eadfrane onto the punch and die
assenbly. Thereafter, the cutting tool of the punch and die assenbly is
used to renove the danbar 2 and junk f&omthe encapsul ated I C and

| eadf rane. Typically, the cutting tool<is nade of steel, which has certain
drawbacks. In the large volune and high rate | C packaging process, the

st eel cutnd jgktfeaph ﬂiesem;amuwcde& tand teadframee diypwaly t thacuttivgriodlas madeof ar e
required t i nt na riods,for the.punch._and die
neaenbl | 38l qeh, i T AR GRS IR dhE eB oyt ahd TiRRE AR Farkedias ot cel
punch. Thicsedseadsstbsl diteaeVa)tiaaabjedled tb 7}615168&@&11 4ndStesr. AaManiuf@tire@narbi gher
mai nt enance costs, short tool life and freg1 uent periods of down time to

repl ac e raquired tochave fregieny maiienanca periedsiior the muineh ard diegssentliss ugiathe ng

and yi of RANGRCROE e R Heaf LIt i, METSELPRAT, Plises Y Sty '

control slmfeisecmi@ecarismg%rﬁ highet qdiintérid@ce PEsts] Bdrt eolifd ndRyqueansepdent | y
i ncrease the overal | manufacturing costs. Anot her  di sadvant age is

"| oadi ng®f dayvn Hme doitanlarg thasteel cuttpe togle Farthanmareitthe g e steehgettiag ipodl at i ng
mat eri al délﬁ}?&eg%é ﬁllflcrt HBlt?{iﬂeé QL lORVQ?lH%%ﬁBd(%\{ %rg&lécq% lanﬁ&%e%.f M%&éo%&s on

cutting s ace urt re1s a°pro ug ‘suck back when

a steel thetitnphgndntalon of addétbnal fodaeiqiiatity yontiolngal @epecabhs demonit@rthal s
were used for th& cutting tool, which were able to _reduce the wear rate

and vyi el Arodyelsqu r conspauentlypingieascothe ovsxall mpnufacHrignersts- s hagthepack
are stil hisﬁ’dx%ﬁ%@& is ‘EIQQcﬁﬁ%” &bﬁleoélﬁﬁﬁgurféag%@ttﬁeogeé?\éﬁgﬁl {fﬁél R}Jh%rﬁp gfégn%l o

di sadvantages by utilizi ceram C cutting too e’ punc
assenbl ymainial oerthfrﬂeadframe iand/ot tlod adiframt esgeriad ulseléptwltﬂ en toiting aurfaced t ear

and t her eads to nger. tool life fre . t.enance.
par t1 oul B nBE e piob i oF APt Suk B bt S GHHES S0 Brg.
cutting S@MggntfNdnSeOC&Nat nResialyws&BiBReR: tﬂétbruh tBer Shidh\GerB Qﬂl'e% i ck
surface on t he ceranic cutting tool overcomes the ™ oading” problemon the
cutting tedute hamfeacmds andhyislddrsse ndoweyer.t the prabiedngs ofdldmeimgichndrdaa@asslog this
inventi op \ﬁn | | tﬂe appar ent with reference to the detail ed
ack are still pre .

[0006] The present invention overcomes the above disadvantages by utilizing

ceramic cutting tools for the punch and die assembly. The ceramic cutting tools are less

susceptible to wear and tear and therefore leads to longer tool life and less frequent

maintenance. In particular, the ceramic cutting tool has consistent toughness at the cutting

edges, and hence not easily chipped. Furthermore, the non-stick surface on the ceramic

cutting tool overcomes the “loading” problem on the cutting tool surfaces, thus extending

tool life. Other advantages of this invention will be apparent with reference to the detailed

description.

Summary of the Invention

[0007] The present invention provides a punch and die assembly comprising
ceramic cutting tools which have the advantages of a longer tool life leading to a lower
cost per cut, and less frequent maintenance downtimes resulting in lower overall
maintenance cost. Furthermore, the ceramic cutting tools provide consistent quality and
reduce yield losses by having a longer tool life. Furthermore, the non-stick surface of the

ceramic cutting tools overcomes the “loading” problem on the cutting tool surface.




description. Summary of the Invention [0007] The present invention provides
a punch and die assenbly conprising ceramc cutting tools which have the

advant ages of a longer tool life leading to a | ower cost per cut, and | ess
frequent nai nt enance downti nmes resul tigg in |lower overall maintenance
cost. Furthernore, the ceram c cutting’tools provide consistent quality and

reduce yield |losses by having a longer tool life. Furthernore, the
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a die bl ock, securel atm)ugk';ed on a se, wherein the die bl ock s oilts a
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plate cogpled to the die block, wherein the first plate is novable
relative to the die block; a stripper plate disposed
[0009] In another aspect, the present invention provides A punch and die machine

comprising: a die block securely mounted on a base, wherein the die block supports a die;
a feeding mechanism for inserting the die into the die block; a first plate coupled to the die
block, wherein the first plate is movable relative to the die block; a stripper plate disposed
between the die block and the first plate, wherein the stripper plate is coupled to the first
plate, wherein the stripper plate is movable relative to the first plate, the stripper plate
comprising an opening, wherein a stripper component is aligned to the die and is slidable
in the stripper plate opening; a punch holder block securely mounted on the first plate and
slidable along an opening in the stripper plate, wherein the punch holder block is
configured with at least one ceramic punch, the ceramic punch being slidable along the
apertures of the stripper component; a servo motor for moving the first plate relative to the
die block, wherein the first plate moves towards the die block till the stripper component
rest on the die, wherein further movement of the first plate towards the die block causes the
at least one ceramic punch to protrude from the apertures of the stripper component and

thereby punching the die.




between the die block and the first plate, wherein the stripper plate is
coupled to the first plate, wherein the stripper plate is novable relative
to the first plate, the stripper plate conprising an opening, wherein a
stripper conmponent is aligned to the die and is slidable in the stripper

pl ate opening; a punch hoi der block sefurely nounted on the first plate and
slidabl e al ong an opening in the stripper plate, wherein the punch hol der

bl ock is configured wth ®Rri¢fddstriptien ofther®awingch, the ceram ¢ punch
bei ng slidable along the apertures of the stripper conponent; a servo
notor for noving the first plate relative to the die, block, wherein the
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of the stleinpfwer conponent and thereby punching the die. 4 Brief

Descri ption of the_Draw 0010] Preferred enbodi nents ac o the.

M ngs | rding t
present [A#ntion WG L IH!&%F% thegRss-sesdiangli and ‘iew of @rvach emf %@ astdhlEs, in
whi ch 11 ke L&heh&nGith Mﬁﬁ’daﬁmﬁﬂ&%& v;}kﬂeé‘e%t P%E&EH%NS- [0011] FIG 1

illustrates the cross-sectiona ew of a punch and die assenbly in
accor dane12yi t h onEl(eatlbditratenta pahch heacporiarcet withhvenembodimeiOd2he ple@n
illustrates a punch in accordance with one enbodi nent of the present

i nventi ofVeI#¥13] FIG 3 illustrates an alternative view of the punch in FIG
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the cutting edge of the punch in Fi accordance wi th one enbodi nent
of the pdiesstion BBhvention. [0015] FIG5 illustrates the punch in accordance

w th one ernati hodi nmen of .1 h resent inventjon. [00 .G 6
illustr a@i an al tﬁﬁﬁgmgtr%?sebae&mﬁ?e&p ﬁ@Hﬁﬂg eigiré&"gq’%BW nf]ﬁMtlﬂe
accordance with one embodiment of the present invention.
[0015] FIG 5 illustrates the punch in accordance with one alternative embodiment

of the present invention.

[0016] FIG 6 illustrates an alternative view of the punch in FIG 5 looking from the
direction CC.

[0017] FIG 7 illustrates a top plan view of the molded IC bring fed into the punch
and die assembly.

[0018] FIG 8 illustrates a partial top plan view of the punch aligned to the molded
IC.

[0019] FIG 9 illustrates a partial top plan view of the end product with the leads
individualized.

Detailed Description of the Invention

[0020] The present invention may be understood more readily by reference to the
following detailed description of certain embodiments of the invention.

[0021] Punch and die assemblies have been used to produce a variety of stamping
and piercing that are useful in the manufacture of various products. The present invention
provides a punch and die assembly 1 for precision punching in the semiconductor
packaging industry. In particular, the punch and die assembly 1 is utilized to

fabricate/create fine pitch packaging or leads on a molded chip package. Some examples



direction CC. [0017] FIG7 illustrates a top plan view of the nolded IC
bring fed into the punch and die assenbly. [0018] FIG 8 illustrates a
partial top plan view of the punch aligned to the nolded IC [0019] FIG 9
illustrates a partial top plan view of _.the end product with the | eads
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[0023] The top plate 60 is movable relative to the die block 20 in a direction

parallel to the central axis AA. Typically, driving means such as servomotors are used to
move the top plate 60 towards or away from the die block 20. Guide rods (not shown) are
usually coupled to the top plate 60 and die block 20 to guide the movement of the top plate
relative to the die block. In particular, the die block 20 is configured with a plurality of
apertures 26 for supporting the guide rods. Furthermore, the top plate 60 is configured
with a plurality of apertures 66 for receiving the guide rods. The use of guide rods is well
known and thus will not be discussed in detail herein. The top plate 60 may further
comprises a cover plate 80 for sealing the top plate 60.

[0024] The stripper plate 40 is disposed between the top plate 60 and the die block
20, wherein the stripper plate 40 is movable with respect to the top plate 60 in a direction
parallel to the central axis AA. The stripper plate 40 may comprise a plurality of apertures
46 for receiving the guide rods. Typically, a stud component (not shown) is securely
attached to the stripper plate at portion 48, and the stud component is slidable in the slot 68
of the top plate 60. Furthermore, a spring component (not shown) is coupled between the
stripper plate 40 and the top plate 60 to bias the stripper plate 40 from the top plate 60. A
punch holder block 50 is securely mounted on the top plate 60 and inserted into the
opening 44 of the stripper plate 40. The punch holder block 50 is configured to secure a
plurality of cutting tools or punches 100. The stripper plate 40 further comprises a stripper
block 42, wherein the stripper block is fixedly mounted in the opening 44 of the stripper



materials fromthe punching of the nolded IC 30 to fall through and be

di sposed of. [0023] The top plate 60 is novable relative to the die block
20 in a direction parallel to the central axis AA Typically, driving
means such as servonotors are used to _nove the top plate 60 towards or
away fromthe die block 20. CGuide rods6(not shown) are usually coupled to
the top plate 60 and die block 20 to guide the novenent of the top plate
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with a plurality of apertures 26 for s rging.the guide rods.
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determined to suit the punching process of different forms of molded IC 30. Furthermore,

the comb punch 110 may comprise a plurality of recesses 113, wherein the recesses 113

are configured to allow the comb punch 110 to be securely mounted onto the punch holder

block 50. The cutting edge 112 profile of the comb punch 110 may be the same as that

illustrated in FIG 4.

[0027] The punching or “dedam/dejunk” process cycle of the molded IC 30 will

now be described. The punch and die assembly 1 first assumes an open configuration to

allow the molded IC 30 to be fed onto the die insert 29 in a direction perpendicular to the

axis AA (see FIG 1). FIG 7 shows a top plan view of feeding the molded IC 30 into the

punch and die assembly 1. Typically, the molded IC 30 comprises a plurality of packages

210 molded on a leadframe structure 230, which will be discussed in detail below.

Indexing and alignment mechanisms (not shown) are used to align the molded IC 30 onto

the die insert 29. In particular, the molded IC 30 is aligned to the plurality of punches 100.

FIG 8 shows a partial top plan view of the punch 100 aligned to the molded IC 30. The

molded IC 30 comprises a molded package 210 and leadframe 230. Further, the leadframe

230 comprises a plurality of dambars 233 that traps the epoxy spilled over from the molded




an elongate body with a cutting edge 102 at one end and a protrudi ng edge
104 at the other end, wherein the cutting edge 102 is tapered at a
predeterm ned angle. The protruding edge 104 is configured to nmount the
punch 100 securely onto the punch hol d_zr bl ock 50. FIG 4 shows an enl arged
view of the cutting edge 102 profile ih FIG 2, where the angle of the
cutting 102 has a preferred range of 5 to 10 degrees. The angle of the
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uncompressing of the spring moves the stripper block 42 away from the punch holder
block 50, causing the plurality of punches 100 to move away from the punched molded IC
or end product and retract into the plurality orifice 43 of the stripper block 42. The
“dedam/dejunk” process cycle is then repeated until all the dambars 233 and junks 211 on
the molded IC 30 are removed. Alternatively, the comb punch 110 could be used to
remove all the dambars 233 and junks 211 during one “dedam/dejunk” process cycle. FIG
9 illustrates the end product where all the dambars 233 and junks 211 have been removed,
thereby defining the leads 235 on the molded package 210.

[0030] The die block 20 may comprise an ejecting means 22 to eject the molded
package 210 after the “dedam/dejunk” process cycle. The ejecting means 22 are well
known in the art and will not be discussed in detail herein. The end product is then
removed from the punch and die assembly 1 and a new molded IC 30 is fed in. The same
punching process is repeated for the newly inserted molded IC 30.

[0031] In a typical punch and die assemblies, the punches are made from tungsten
carbide materials. Typically, these tungsten carbide punches have a threshold of 300°000

to 500°000 hits or punches. In comparison, the present invention utilizes ceramic punches




7 package 210 during the encapsul ati on process. The epoxy trapped by the
plurality of danbars 233 is referred herein as the junk 211. The nolded IC
30 is aligned in a way that the punch 100 is positioned over the danbar
233 and the junk 211. [0028] After the_alignnent process is conpleted, the
top plate 60 is noved relative to t heBdi e bl ock 20, t hereby causing the
stripper plate 40 to nove towards the die block 20. The stripper plate 40

i S novedthhbdandistrteea Highexbﬂm«shomoﬁﬁﬁd’d)oa tel’800°0pp dits.bThetefd?, thesiss obn t he

nol ded I 30. Thereafter furt nmovenent of the to a 0 ca ses t he
punch SheSer iGN signiisaatly %é%esmﬁw&eng%% mtﬂsg‘%ﬁ h ?un@a t he
plurali té[ss«%bl Fgﬁ%&%? 1nc}9£1ﬁg9n§[ﬁff§d?€rlﬁ%ﬂ%ﬁ&§llt9l %ﬁhér?ﬂbr@fth@éérﬁm}‘ocgﬁmunches

the stripper As a result plurality of punches 1
t he danbmmbkaepanmcehbuﬁmnkm@mhwnkhgﬂéby renovi ng the danbar 233 and t he

i unk 211 th 1C 30 t, | d . bet t
L on pr 2t hna « WRAE TS prsest imkBon By Gt SRR MitCRtPeR g0 o hRRR, ' e
nol ded | £&mBEYiRRAP EWilPYE GABEkstdoleh SRR mEniemand afrmmslaaﬁva hid thdtame t he

nol ded 1 C 30 drop into the channels 24 of the die block to be collected
for di singeation sthpe isowt b dnaitegld Akemwe\rc erobastimenta pf tha)pnesdné inveation velk 20,
causing the sprin opponent. cau n the to ate 60.and..stri pper
o at e SoPngrpamrs EOTBH ENing B EY B BPEP rig LBPn R hBodt ife8 | Prer
bl ock 42pawas. fSemalBapiishbdiabaehre Ereikrdto b@%ﬂ&éxﬁgasts&tewahmrmb ispiit Of
punches 100 to nove away fromthe punched nolded IC_ or end product and
retract sk spopp @f hay presertyinggrtione @r@ng%éhesmpppérthq:)ptsréknmzverrrlﬁé is
"dedam d anbars 233 and
ke 210t RAEERAfF tiup 1S Bl BREEbT theabinB e Rl "cons punch
110 coul d be used to remove all the danbars 233 and junks 211 during one
"dedani dej unk" process cycle. FIG 9 illustrates the end product where al
t he danbars 233 and junks 211 have been renoved, thereby defining the
| eads 235 on the nol ded package 210. [0030] The die block 20 nay conprise

an ejecting neans 22 to eject the nolded package 210 after the
"dedani dej unk" process cycle. The ejecting neans 22 are well




known in the art and will not be discussed in detail herein. The end
product is then renoved fromthe punch and die assenbly 1 and a new nol ded
IC 30 is fed in. The same punching process is repeated for the newy
inserted nolded IC 30. [0031] In a typjcal punch and die assenblies, the
punches are made from tungsten carbi d8 materials. Typi cal ly, these
tungst en carbi de punches have a threshold of 300'000 to 500" 000 hits or
punches. I n conparison, the present CLAIMSi on utilizes ceram c punches 8
that denonstrate a higher threshold of 600" 000 to 1' 000" 000 hits.
Therefore, the use of these ceram ¢ punches significantly reduces

mai nt enangRt BRMMnkd®s for the punch and die assenbly, thereby increasing
manuf acturing productivity. Furthernore, the ceram c punch is able to
produce a higher manufacture yield. [0032] Wiile the present invention has
been desgribed with ref.erence,.to particular enbodinents, it wll be
understog'd th pupﬁl?ea% S&Fsr?gﬁgysco BSR4 ustrative and that the invention
scope is not $@ielbleok RBureRy thuiat b1y £bARPRHELRNHLE dféfblédkesu%&miej nvention
w || becone apparent to those having ordinary skill in the art to which
the present iaiesiplasecoyed i ths .dIGQﬂ@hk,th@?ﬂnég@ﬁm&ﬂ@ ipenoeablg elalygdo der ed
to be en&ggﬁﬁ@sag within the spirit and scope of the present invention.
Accor di ngl’y, Re’scope of the present invention is described by the
appended cl ai astripdr bkats Upposddcsttyed iR diortek agl dRSEIst platd) whdleialhb V5
What is clainmed is: 1. A punch and die assenbly cogE%ising:'a di e bl ock

secur el yStrpRaTtRAIe dncauplpdste thefest alate, tHeran ehepitaprer Plagip rmavaplejrelativg toj r st
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first plaigedwhredinarddie slidibid inpks strippdreplats openid;ed to the first plate,
wherein the Satl E){lrpl)c e{lol%lera Ll%clcssegu'}gl?lbrlngur;tgcll %tni t\lllg f;[r(s)t plate and slidable along an
opening in the stripper plate, wherein the punch holder block is configured with at least
one ceramic punch, the ceramic punch being slidable along the apertures of the stripper
| component;
whereby the first plate moves towards the die block till the stripper component rest
on the die, wherein further movement of the first plate towards the die block causes the at

least one ceramic punch to protrude from the apertures of the stripper component and

thereby punching the die.

2. The punch and die assembly of claim 1, wherein the first plate is coupled to the die
block via guide rods, wherein the guide rods aligns the relative movement of the first plate

to the die block.

3. The punch and die assembly of claim 1, wherein the stripper component is coupled

to the die first plate via a stud component.

4. The punch and die assembly of claim 1 further comprising an uncompressed spring

coupled between the first plate and stripper plate.




the first plate, the stripper plate conprising an opening, wherein a
stripper conponent is aligned to the die and is slidable in the stripper

pl at e opening; a punch hol der bl ock securely nounted on the first plate and
slidable along an opening in the strLﬁﬁer pl ate, wherein the punch hol der
block is configured with at | east one*eram c punch, the ceram c punch
being slidable along the apertures of the stripper conponent; whereby the
first plate nbheputchwaddi assemblyefislabwid , wihetein the as teastmercersorip pwrohthag est

on the die erein further nmovenent qf .the first plate.towards the die

bl ook cab o tiReedsp uneisd an ARHE SRS inal pivitn e Bo Rt R SPHEIA t ne aper tur es
of the stripper conponent and thereby punching the die. 2. The punch and
die assenbly of claim1, wherein the first plate is coupled to the die

bl ock vi @ gui déepyach angrie essamblieoiplainiel , mdhgeein theghe blorle coraprages ppeniggse ment
of the fjr t ] i Kq 3. Th nch,and di e assenbly of
claim1i, {Ovﬂi%?}‘g"{hg t tg ngaft%rilagspgf)&ctg%rﬁ%hcgﬁ d}estogaoﬂlj%fcg@h' to the die first plate
via a stud conponent. 4. The punch and die assenbly of claim1l further
conprising an unconpressed spring coupled between the first plate and

stri pper 7pl at 8.pungh and diganashineiSoBMESIABe assenbly of claim 1, wherein the at

| east one ceram ! . 1 2, the angle
havi ng a rang%ﬁ}&(‘% 1@%%%%8@3%;&9%b{l]#hg’g%rglﬁlctﬁgg%?q(g%tesugggfg%%{hg’ of claim
1, wherein thefdidmghhatknismrpr ins@ding fendiafso theaiablocky t he waste material s
fromthe punched die to fall through. 7. A punch and die machine .

conpri sing: a2 %%“%ER“@%Q:EH@FW%%@H‘E» ‘Mh%ﬁméh%gﬁPl%&@PYﬁb@%@?ﬁWé 9] ock
supportst@ﬂﬁbc&.a feedi ng nechanismfor inserting the die into the die
block; a first pl’ate coupled to the die block, wherein the first plate is
novabl e rel at & s&ipper pldte dibpesddl lestipen the die block and the first plate, wherein the

stripper plate is coupled to the first plate, wherein the stripper plate is movable relative to
the first plate, the stripper plate comprising an opening, wherein a stripper component is
aligned to the die and is slidable in the stripper plate opening;

a punch holder block securely mounted on the first plate and slidable along an
opening in the stripper plate, wherein the punch holder block is configured with at least
one ceramic punch, the ceramic punch being slidable along the apertures of the stripper
component;

a servo motor for moving the first plate relative to the die block, wherein the first
plate moves towards the die block till the stripper component rest on the die, wherein
further movement of the first plate towards the die block causes the at least one ceramic
punch to protrude from the apertures of the stripper component and thereby punching the
die.

8. The punch and die machine of claim 7, wherein the first plate is coupled to the die
block via guide rods, wherein the guide rods aligns the relative movement of the first plate

to the die block.

9. The punch and die machine of claim 7, wherein the stripper component is coupled

to the die first plate via a stud component.




a stripper plate disposed between the. die block and the first plate,
wherein the stripper plate is coupled to the first plate, wherein the
stripper plate is novable relative to the first plate, the stripper plate
conpri sing an opening, wherein a stripper conmponent is aligned to the die
and is slidable in the stripper plate'Upening; a punch hol der bl ock
securely nounted on the first plate and slidable along an opening in the
st ri pper 1l at €he pireheind dicvmaghine hf tloind & rfutshe clemipsising ehi ugaemdregsedspeing | east
one ceram.c nch, the.ceram c punch being slidable along the apertures of
t he stri8B@F%%E%W§8&E%P?§8%§%¥@6%N%F6PFfhr noving the first plate relative
to the die block, wherein the first plate noves towards the die block til

t he strigfer component rest on the die, wherein further novenent of the
first plate tohapershiand dift maghine kf elaims éswhereinghe pilgast oppeeremiapineh hgsinch to

de_f h f ' h b hi
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is coupled to the die block via guide rods, wherein the guide rods aligns
the relative novenent of the first plate to the die block. 9. The punch
and di e kachi ddeppne) addiqmaghiae ef elatnd. wherpipples die blgsksemprises apsoieed to
the die I iy B3t RSkl GOPRARERLe  bulfirouie PUnch and die machine
of claim urt’her conprising an unconpressed Spri-ng coupl ed between the
first plate and stripper plate. 11. The punch and die nachine of claim?7,
wherein the at | east one ceram c punch has a punching edge tapered at an
angle, the angle having a range of 5 to 10 degrees. 12. The punch and die
machi ne of claim7, wherein the die block conprises openings to allowthe
waste materials fromthe punched die to fall through.




