8 AN 2+004 TITLE OF THE I NVENTION Di e Used for Resin-Sealing and Ml ding an
" El.ectroni c Conponent BACKGROUND OF THE I NVENTION Field of the Invention 5
.. Ther present invention relates to an inprovenent of a the used for sealing
¥ an el ectronic conponent such as an integrated circuit (1C) mnth resin

nold the same. Description of the Background Art Conventi onall %ﬁghéansfer
nold method is enployed to seal with 10 resin an el ectronic c

nounted for exanple to a lead frane, to nold the electronic conmponent.

This method uses a resin-sealing and nolding the fornmed of a top, fixed
die and a bottom novable die (hereinafter referred to as "top and bottom
dies") and is typically conducted as descri bed bel ow. The top and bottom
dies are previously heated by heating neans to 15 have a tenperature at
which resin is _nolded, and the top and bottom dies are opened. Then, a

| ead framel kR QR BHEKNYRENTENponent mounted thereto is fed and set in
the bottom di e sppatiseAdol R@elﬂgemnglaﬁa%@mF%n Blé&tfonid Cotnpbigdfit er m ned

position a po the bottom di e. Then,

t he bottoﬁﬂg‘@é&m&gh‘%@ég}m &ind the 20 both dies are closed,
when t he eFﬁ;(Iﬂlb@Iﬂh@IﬁGémmnt and the lead frane therearound are fit into
upper. and | ower vities respective rovided in p,and tom di es
on thdir respectfﬁ%p(gﬁ%e%tllﬂé@nﬁﬂﬂ r]e%pgéo éaéﬁll?ﬁoﬁ@}ne"gr?g ‘?f@"rsé Tmateri al
in the potsdadjﬂﬁamelboamingtaﬂlpahbut swedh asl anThesgratéd cirbent(®0) anth redihed
resin rratetrlﬁlola (%h I's introduced through a resin 25 channel and thus
I nj ected i N0 Cah $ the both of the upper and | ower cavities and the
el ect r oni cDeserpptienof thel Baekgrduradmrt her earound in the upper and | ower

t th ' t
Cesi . oni of ded E%%ﬁ*’%%@%?%%“é Bralifer f?ﬁld‘“ﬂ%ﬁﬁ'f%ﬁ“@*’ﬂf%%%%%ﬁ“ﬂﬁo -
cavi @ es. BEIREN eﬁrcarqc@rrnmmer;taggwgtedﬁoraexpmn edocs Etadrfﬁam@qmmi for

curing t hetherraleaﬁgn{ceédxﬂ mérﬁ“ aﬂ'hls%ﬁh%ﬂtdbeg'ae&s%%eﬁﬁﬁg%daﬁ@l&%gel ect or
pin provid ? S.iS tor He se si n- nol'ded body
and | ead f(ilg,{grmed of a top, ﬁxeg die and a bottom mova e (herem ter refe rreg

to as "top and bottom dies") and is typically conducted as described below:

The top and bottom dies are previously heated by heating means to

15 have a temperature at which resin is molded, and the top and bottom dies
are opened. Then, a lead frame with an electronic component mounted
thereto is fed and set in the bottom die’s parting-line (P.L) plane (a die
plane) at a predetermined position and a resin material is fed into a pot in
the bottom die. Then, the bottom, movable die is moved upward and the

20 both dies are closed, when the electronic component and the lead frame
therearound are fit into upper and lower cavities respectively provided in
the top and bottom dies on their respective one sides and facing each other
and the resin material in the pot is heated and gradually melted. Then, the
heated and melted resin material in the pot is introduced through a resin

25 channel and thus injected into and fills the both of the upper and lower
cavities and the electronic component and lead frame therearound in the
upper and lower cavities are thus shielded with the resin and thus molded
internal to a resin shielded body to correspond to the shape of the upper and
lower cavities.

30 As such, after the passage of a period of time required for curing the
melted resin material, the both dies are opened and an ejector pin provided
in the both dies is employed to release the resin-molded body and lead frame
in the upper and lower cavities and the resin cured in the resin channel.
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in the upper and | ower cavities and the resin cured in the resin channel. 1
8 AN 2004 The above, conventional die typically has a surface plated with
hard chrom um(HCr). As such, the upper and |ower cavities both have a
"surface highly adhesive to a resin nolded body. As such an ejector pinis
not.sufficient to eject and thus rel ease the resin nol ded body-grlnth
cavities. 5 Furthernore, a resin nol ded body (a product) readily ch 65 | f
an ejector pinis used to eject and thus rel ease the resin nol ded body
fromthe upper and |ower cavities. Furthernore, nelted resin materi al
readily enters the P. L plane of the dies and resin flash (the resin
cured) remains and thus readily adheres. 10 The adhering resin flash
af fects product size and the like and also enters the resin nolded body to
pr event uniforn1 ctlon of products. Furthernore, vg resin flash adheres
a9

to an air vent aI & fenyRrtionalvlie yypisally thasmaph phatedcerth harde die

cavity mubﬁrmlﬁmmw s aal seﬁhaﬂée uﬁﬁ@f‘ﬁhd ¢ahakedvities both Hakela ﬁiﬁaéehr ough
the air vegl lb@s uch he ai.r HB* (f cavity i.s introduced Into the

resin nol d&% e Hea resipm 9@360 3bod§5 ch @0RIGEOE PYBAS PBh which i s

not fill edtsuff_idaclamha) €jesi an&mghgeémtaﬁe,théQeﬁhememedl@@dwfﬁoh?me Eéﬁgie@dlherl ng
a resizn materia ounded. wi a crease of, a rel ease

agent,5 al t hough tuﬁgh ngler @I@ﬁgbme?é@?f?bﬁgh %lpa%%ﬂ‘i ée%fﬁf%y ﬁh%rsr‘?@ﬁ bet ween

a surface efector gl isemdrmae]ectrmdiatlmﬁs peleake dnel resinanbiledd allydrbadihd t he

resin cure n hardly be obtained a high quality product
(resin- G@ga b%gﬁ?we%Q? |ghly reliable. Furthernore, the die nust

have its surface Wé]@ﬁlén@ltwm tetheesin onatearadweaddyiemteratite Pehmlana@fand
t hus adher the d.‘ié% élkﬂ& réiélﬁ ﬁé‘éhf ﬁ@ redil &reﬁ? %“ﬁ’i‘éﬂﬁjs TREShLEGdhfy S egﬂlg

cleaq @%@' ~and ti nsum ng, In_an [ncrea

mol dilflg ¢ nzsmf-tlﬁ eqtﬁpi‘@@éﬂtﬂ%&#i the dketand ﬁb@é@&ﬁsﬁl‘@f
changi ng teeéingholdt@rﬁddyytoslshrefv@ﬁe:uwm pAidREs . equi res highly
precise ali gnnren% Fiﬂ’i é m)l ded bod % be rmﬁnt ed is
required to have®&r Py Eag ?:%F%ﬁnvﬁl%'ﬁe T‘Sﬁo thedig . 1o

provi de t heavi:tpdlucekterna]ly communicate, the die cavity would be tightly sealed and
cannot exhaust its internal air through the air vent. As such, the air in the
15 die cavity is introduced into the resin molded body and the resin molded
body would have a portion which is not filled with the resin.
Furthermore, to prevent resin flash from adhering a resin material
1s compounded with an increased amount of a mold release agent, although
the mold release agent would degrade the adhesion between a surface of a
20 lead frame made of metal and a resin molded body (the resin cured).
As such, there can hardly be obtained a high quality product (resin-
molded body) that is highly reliable.
Furthermore, the die must have its surface frequently cleaned to
remove resin flash remaining and thus adhering to the die surface. This
25 would make the die surface cleaning difficult and time-consuming, resulting
in an mcreased die molding cycle time.
Furthermore, in recent years with the necessity of changing to high-
density surface-mounting, such mounting requires highly precise alignment
and a product (a resin molded body) to be mounted is required to have a
30 uniform size (a dimension with high precision). To provide the product
with a uniform size, consideration is given to minimizing the contraction of a
resin molded body when it is molded. For example, consideration is given
to increasing the content of a filler such as hard powdery silica compounded
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with a uniformsize, consideration is given to mnimzing the contraction
of a resin nolded body when it is nolded. For exanple, consideration is
given to increasing the content of a filler such as hard powdery silica

" conpounded 2 - 8 AN 2904 in a resin material, to reduce the contraction

thereof In this technique, however, the hard powdery silica Lagughgﬂ

abrades the die surface and the die's durability degrades and tHh gé's
nol di ng frequency al so reduces. As such, the die nmust be replaced with a
new die in a short period of tine. 5 As such, the product is produced at a
| ow | evel of productivity. SUVMMARY OF THE | NVENTI ON The present invention
contenplates a die used for sealing an electronic conponent with resin to
nol d the el ectronic conponent, capable of inproving the releaseability of

a resin nolded body with respect to the die t 10 .r el ease t body from
The i o mo SdeRTLAter L e dhre YineoRoEe Shetkoto Lo B s elle, o o
used for shakiengrahe ledh@chswies ﬂﬁﬂﬁ@ﬁfdlywlbﬁrhdesﬂimdiemmﬁ@ ame théectronic
conponent, ,capabl e .of providin i.gh quakit ' [ y

fel Labl e, fHes a}lﬁgléﬁlty dReradesod, Fag dgeo%ﬁ%@%ﬁngfégaggﬁ}eal&gg%dkg?g?sgg ing an
15 el ect r osiich cidrepdieantist\bé beplaséd with amey dheire ksboropesod ofponent
capablke of enhangi t L VI § zhiseve the
above%obj ects, the g‘%%‘se?ﬁ B%ﬁ@gc%tglkék[ﬁl}%e\% %Eeg??ﬁel&g%legfp&-sgg‘éaﬁgirt?éeal ing the
el ectronic Oli THE ENVENTION d the el ectronic conponent, having a

coating | ayer of w&cﬁﬁgg?%y%?gqﬁﬂmég@ﬁ@s 4 8AShseal 9 sedlihgcm t her eof

contacting a nelte ria (r;m n i.s nol ded.

As ch
there can Becsras a@mp@é@@éwwlex@é@éamqlﬂttfw eCrras CAmPIPERY Ca@’@%y‘? % th
respect tojheofing the 1iddehBillthofl£t286 trdlhed bedy Wit kregsbcboslyhe diveto

£l ectBont o TESEABABOR AFORABE (LG NG ALERBUE ect roni ¢ 25 corponent . o
wherei n the coat M@ pryent hﬁ\ée’ixtﬁirﬁﬂ_s%oh&}fdﬁ?la‘tes wedie ofsed for skﬂlin% aongst en
O oL b 8o A e A DO 5 BBt
a mel ted r@sowdimg erhigh qealityrmeddet theattisrhighly reliable.
The present invention also contemplates a die used for sealing an
15 electronic component with resin to mold the electronic component, capable of
enhancing the productivity for the product.
To achieve the above objects, the present invention provides the die
used for sealing the electronic component with resin to mold the electronic
component, having a coating layer of nickel-tungsten alloy on at least a
20 surface thereof contacting a melted resin material when the resin is molded.
As such, there can be provided better releaseability of a resin-molded
body with respect to the die to efficiently release the resin molded body.
The present invention in one embodiment provides the die used for
sealing the electronic component with resin to mold the electronic
25 component, wherein the coating layer is a plating layer formed of a nickel-
tungsten alloy containing at least 20% by weight of tungsten.
The nickel-tungsten alloy (NiW) plating layer provided covering at
least a surface contacting a melted resin material can provide better
releaseability of a resin-molded body (or cured resin) than a surface
30 processed by plating with hard chromium (HCr).
As such, the resin molded body can be efficiently ejected and
released from the die cavities and the die can also be efficiently prevented
from having resin flash (cured resin) adhering to its P. L plane or the hke.
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rel easeability of a resin-nolded body (or cured resin) than a surface 30
processed by plating with hard chromum (HCr). As such, the resin nol ded
body can be efficiently ejected and released fromthe die cavities and the
die can also be efficiently prevented fromhaving resin flash (cured
resin) adhering to its P. L plane or the like. 3 - 8 JAN 2004 E%Kﬁ&ﬁ{ﬂnre,
the surface provided with the NNWIlayer is greater in hardness"t 0
surface processed with HCr. Thus, abrading and damaging the die can be

m nimzed to enhance the durability of the die. Consequently, the present
I nvention can effectively provide a die 5 used for sealing an electronic
conponent with resin to nold the electronic conponent that is capabl e of
providing a high-quality product that is highly reliable at a high |evel

of productivit Y] 0 rovi des, t he

coaltol ng |ayer y(AS(H %]%?ﬁlgﬁg unéllgx‘?% ¥ %%?%&%%WQI@PQFHP gFS?tetrH'B

fol | owi ng rkasdness thenlafswfbaspmdaased wyhoH(h? ni T, abmadstmmdl |l oy plating
has a tungs ek C]@@Eﬁ die t woul d
be a bat hlgnégl]&t;Il :_5 £@?eﬁﬁgﬁmﬁﬁgﬁé§fﬂu§%ﬁ o? hte a‘y\ﬁfl S ammnl um
alkaline with pH-ensesugntlyyithe wrfgtheﬁﬁenapuwéntﬁifwtwglscnm\adm digmoni um
si gni f§ Cantﬁyed/fﬂr%‘ébhﬁgadiﬁelb&l‘éﬁib ¢ oﬁ\ﬁ{Mhb:%sﬁP% hfﬂlhecﬂe e %’kﬁr@rﬁ@on' um

15 also snells bad a t.hus nV| nent of . Interest.

Fur t her mor eSO POREIY; § ?‘ﬁé 15 §9Re %Aﬁpﬁagldéng\éﬁggb UGF th %b’g?r}éjlﬁﬁbét ely

10% by wei ghdlidbheat QHﬁghrl@{fdlSdf%)rbdﬁtﬁﬁtyl ncreases the | ayer S

el ectrostatic strgss al so decre ses the s f.l exi bi trt%r This results

ina crack in a fﬁ??ﬁ%%en&fmf’ﬁ% 1R AR 07§ qu’é@m% Hii?ﬂ‘#é;r QalifE Yayer he

gi)gkel -tun?eﬂt)dm\dhgmytmi@temgom&nrttofuzﬂ%hy V@elghﬁfdh'ﬁfésfh oﬁbu&p@rr?g%c(r)mtlel y Hv.
e atin u cur n

ot LG i Lt aggfe%w & Bl Reaeh oy b neY n th0R0teR o

appr oxi mat etontentdelown@d Yy mﬁ’ra‘ate@ 1@)%&& weight, it woultbbe almathinge in

separal i on gRiIFALs arﬂlg 8%ihe2a AR 025 RPRE YL TREE LR dalifB Grich e

har dness of e exact 'S no processe thernore,
a ni ckel - t ubst &n9al Thys Bigh-temgperatuae ah}gmgocqnégmammomum

significantly volatile and it can thus hardly be controlled. The ammonium
15 also smells bad and thus degrades the working environment of interest.
Furthermore, if coating layer (A) has a tungsten content of
approximately 10% by weight then electrolysis rapidly increases the layer’s
electrostatic stress also decreases the layer’s flexibility. This resultsin a
crack in a surface of the coating layer.

20 Furthermore, while the nickel-tungsten alloy plating as it is has a
hardness of approximately Hv. 600, the plating heated and thus cured can
be as hard as Hv. 1350. In contrast, if a nickel-tungsten alloy plating with
a tungsten content of approximately 10% by weight is heated to be cured, it
does not cure in separation and can only have a hardness of approximately

25 Hv. 600, the hardness of the exact plating which is no further processed.

Furthermore, a nickel-tungsten alloy plating containing no less than
20% by weight of tungsten is advantageous in that it is not corroded by
concentrated hydrochloric acid, sulfuric acid, hydxofiuoric acid, or nitric
acid.

30 It should be noted, however, that tungsten is not separated from a
solution with its ions existing independently and an induced eutectoid
reaction occurs. To allow tungsten to be separated through such an
induced eutectoid reaction, tungsten is contained with an upper limit of
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20% by wei ght of tungsten is advantageous in that it is not corroded by
concentrated hydrochloric acid, sulfuric acid, hydrofluoric acid, or nitric
acid. 30 It should be noted, however, that tungsten is not separated from a
solution with its ions existing |ndependently and an i nduced eutec t 0] &H
reaction occurs. To allow tungsten to be separated through such&%ﬂ” Wduced
eutectoid reaction, tungsten is contained with an upper Emt of 4 - 8 JAN
2004 approxi mately 60% by wei ght. As such, coating |ayer (A) provided on
the surface that a nelted resin material contacts in sealing and nol di ng,
preferably has a tungsten content of no nore than 60% by wei ght.
Furthernore, coating layer (A is preferably Imto 20 min 5 thickness,
since coating |ayer (A) exceeding 20 min thickness has a spherical

I d ; i abl f d '
Ceds than EPREPRTEAELY ALY Srefeht 1insReh apalod Ry AR AtRIhe” e
pr eselnt ! n\slamfacerthaara xheltadpiesﬂdnianeﬁal esitac teal Mtxjjng\dnd*mimiidh@gt d![ﬁ for10
ein e to the
cramle LS04 X5ddsfn SnINERLSo S rATEBE, PRt 1 Lhe
movable die in (Hsitherespsenatingdapep(Ariepreferable lpacto 30 e ial ong a
parting- i ;AL AREe Ghed l?@atflhé?%le? (%gae@:geé(ﬁﬁ el & fitknéYhadhding the

resi n, a concavit recelvin tti ng a Support avi n t he. el eCtI’OﬂI C
conponent #oherisal cawssaleand can fhus aot hayed xaliaiie syriachand seading lysxd t he

rovabl e di qf 9fsslih PRy i Ghickfeb e TR th Blfecavalysiaes aldurticat ernal to

the pot for appl g pressure tot resin, .and a r.esin.chann al | ow
the pot and the @&e?res(@am‘;fe%%smﬁ.@éﬂ@%%l@%&rﬁ@ﬁg@}f@ oldis'g

transporti nige fheex@hpRoinchsding Afiked ld@é,,a wioeabledicherranged ogpbsyeto tise

d t I f . d . i T
Phrertibl oaprad RoPRRaRdipRes raviner Praviia ipripe e Bisr i IS FrovdBe
concavi ty, diaihmheimnakpsutifadie phnebeo fade edcheothartadlogs alnarting-hne of each

of the -Tixg gﬁg'o?tﬁ@ﬁxaa%gg%g%%f fibanidfle Ay SXORIA R e BeKih A5 CoRlaille.

pl unger . ernor e I vél udes an” é) ector’ pin € ecting
and rel eagengvingantisettapper supmbrt MD&EM elestromie esMRORSRIBPWGEY nol ded

in thereto, a pot arranged at one of the fixed die and the movable die for

15 supplying the resin material, a plunger fit internal to the pot for applying
pressure to the resin, and a resin channel to allow the pot and the upper
cavity to communicate with each other for transporting the melted resin
material, wherein the coating layer is provided on an internal surface of the
upper and lower cavities, an internal surface of the resin channel, an

20 internal surface of the concavity, an internal surface of the pot, the parting-
line plane of each of the fixed die and the movable die, and an external
surface of the plunger.

Furthermore, if the die further includes an ejector pin ejecting and
releasing from the upper and lower cavities a resin-molded body molded in

25 the upper and lower cavities and an ejector pin fitting hole fitting the ejector
pin therein, preferably the ejector pin has an external surface provided with
the coating layer of nickel-tungsten alloy and/ox the ejector pin fitting hole
has an internal surface provided with the coating layer of nickel-tungsten
alloy.

30 The foregoing and other objects, features, aspects and advantages of
the present invention will become more apparent from the following detailed
description of the present invention when taken in conjunction with the
accompanying drawings.



25 the upper and | ower cavities and an ejector pin fitting hole fitting the
ejector pin therein, preferably the ejector pin has an external surface
provided with the coating layer of nickel-tungsten alloy and/or the
ejector pin fitting hole has an internal surface provided vmthﬂtjrmm&atlng
| ayer of nickel-tungsten alloy. 30 The foregoing and ot her ObJECtS
features, aspects and advantages of the present invention will becone nore
apparent fromthe follow ng detailed description of the present invention
when taken in conjunction with the acconpanying drawings. 5 - 8 JAN 2004
BRI EF DESCRI PTION OF THE DRAWNGS In the drawings: Fig. 1 is a schematic,
partially notched, vertical cross section of a die used for sealing an

el ectronic conponent with resin to nold the electronic 5 conponent in one

enbodi ment I ' WaTak ig. 2 is an enlarged,
schemat i cBg«i{EHﬁEE’mﬁwm p@lg’gge(} ection of a main portion of
the Fig. 1 die. InE¥MRIPM@YsO-F THE PREFERRED EMBODI MENTS Herei nafter, one

embodi ent. of by qs Sl BN 0Bl n Enc 40 IERSI LARJ deftigi et

reference to Fi resent ‘invention In
pr ovi des astidefor sepivig e elecfronamcompeetitewith xesiptapdd thowelentrenis 2

arranged opRAS A APeh8tinctPRete SRACOUeLARE 3 and 4 provi ded

in dles I in thelr respectlve anes to face each other al ong
the P. L plane ofigdi2ds an emlarged,gch ﬁmadnm@aleaﬂwqte VEEHAAGTISP 7

recei vi ng gngionedfld HhiR dos@idnldfdHE Fighpdid1g an el ectronic conponent 5

mater i al, ESCREIITEN F%ﬁ&gﬁﬁaﬁ%ﬁ%ﬁ BB REN TS o br eseure o
resin, a resin cHapéiahftk®, 69 @in'b@dlrﬁ@ht 8f eindpryzeat inesntiyn Hitldbeommuni cat e
AR O AR IR R e Rt “S?Eé”?fﬁﬁ@sél
ej ecti ng and t hike mebsmﬁmgeﬁhommmneremhoﬁhm@pmdes adigfamedofa
resi n- ol dﬁged, top die 1, a movable, bottom die 2 arranged opposite to top die 1, upper

and lower cavities 3 and 4 provided in dies 1 and 2 in their respective die

planes to face each other along the P. L plane of dies 1 and 2 for molding

15 resin, a concavity 7 receiving and setting a lead frame 6 having an electronic
component 5 mounted thereto, a pot 8 arranged in bottom die 2 for supplying
a resin material, a plunger 9 fit internal to pot 8 for applying pressure to
resin, a resin channel 10 to allow pot 8 and upper cavity 3 to communicate
with each other for transporting a melted resin material, heating means 11

20 and 12 provided for dies 1 and 2, respectively, ejector pins 14 and 15 ejecting
and thus releasing from upper and lower cavities 3 and 4 a resin-molded
bady 13 molded in upper and lower cavities 3 and 4, ejector pin fitting holes
16 and 17 fitting ejector pins 14 and 15, and an air vent 18 allowing upper
cavity 8 to communicate external to the die.

25 Furthermore, resin channel 10 is configured for example of a cull 19
and a runner and gate 20 provided in the top die opposite to pot 8 for
dispensing melted resin.

Furthermore, the die has a portion, as required, electroplated
through neutral-bathing to have a plating layer A of nickel-tungsten alloy

30 having a thickness as required, as shown in Fig. 2.

Plating layer A of nickel tungsten alloy is provided for example on
the upper and lower cavities 3 and 4 internal surfaces, the resin channel 10
(cull 19 and runner and gate 20) internal surface, the air vent 18 surface,
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body 13 nol ded in upper and |ower cavities 3 and 4, ejector pin fitting
holes 16 and 17 fitting ejector pins 14 and 15, and an air vent 18
~allowing upper cavity 8 to communicate external to the die. 25
Furthernore, resin channel 10 is configured for exanple of a cuLB gﬂzmgnd a
runner and gate 20 provided in the top die opposite to pot 8 fo

di spensing nelted resin. Furthernore, the die has a portion, as reqU|red,

el ectroplated through neutral-bathing to have a plating |ayer A of

ni ckel -tungsten alloy 30 having a thickness as required, as shown in Fig-
2. Plating layer A of nickel tungsten alloy is provided for exanple on the
upper and | ower cavities 3 and 4 internal surfaces, the resin channel 10
(cull 19 and runner and gate 20) internal surface, the air vent 18 surface,

Gies poL B sabORaRE Rk, g Vol Bafernal sPPiacd, (Y BelE BHIARE B 2% ane
15 ext er nalp lsugéla&estermdl sutfaee efhecejoctopipin § |1ﬂtan|b1&eKMH]a$ santhciy, ami er nal

surfaces.  Afesliahor bl Eahbholdl 6 ahaAinfeBiA NEREA by heating means 11

and 5 12 to h resinis ed and al so | ead

frame 6 having ity nnm@hhﬁbeﬁaﬂntarsl frore bgat¢bbrheatingmeans loandm di e
2 andsset létto%i)&@g%ﬁfpg'rgﬁ&epﬁ%hicﬁr&ésﬁ?EseHFol&é'tﬂaﬁdraQ& Reatehieb R 1S

ottom 1.S_nove to close dies 1 and

supplied into
2. Thus, g»@éfan ir&tmww@mn@n&é mokded @)eﬁ%t\Pengp @’a 9%@ @%w% and
| ead frame a8 afrddeeeaairiigoditibntther@ifan dTQQé\smFlhﬁﬂﬁeél Ris @appneﬂynw essure

to the resin terlal heat.eqd, a he melted
resin mat e 5 ARdPat él SFG‘SIIBREQEUBE’WEIQSSC a‘i}ﬁsi a&?‘dﬁ Y PPPEhe
cavities wiandl lolmeerrrmlvhteds BesidV iawve relaitrand comlpaneno Ssaed lw‘dzlfrlamsﬁrml d

el ectjoni ¢ |ead frane 6 15 therearound in upper and | ower
cavi t|0es 3tﬁggﬂ)a2%§ rrf?)ﬁ%{kqfaectrom c conponent 5 and |lead franme 6

t her earound i nt erkten, mdunget 9 -canlagedy poeissurs to cbe resiponateal hegeohmdy to
upper and lLuREq iﬁéot 820 HyiRlehit m%iﬁearregﬁ?lnpftéﬁgﬂﬁlﬁf egezsw%@ér tine

required for curin resin are opened an
ej ector pi ﬁgvmesa%@nﬂgl and thasdill the cavities with the melted resin material and

also to seal and thus mold electronic component 5 and lead frame 6
15 therearound in upper and lower cavities 3 and 4 to mold electronic
component 5 and lead frame 6 therearound internal to resin-molded body 13
corresponding in geometry to upper and lower cavities 3 and 4.
After the passage of a period of time required for curing the melted
resin material, dies 1 and 2 are opened an ejector pins 14 and 15 are used to
20 eject and thus release resin molded body 13 from upper and lower cavities 3
and 4.
There will now be presented a condition for molding a resin and a

result of an experiment.
(1) Condition for Molding Resin

25 1. Die Temperature 180°C
1. Injection Pressure 9.807 MPa
1. Injection Rate 21 mm/b sec
iv. Resin Material epoxy resin (with no mold release
agent added)
30 v. Die Material SKD-11

vi. Die Surface Processing nickel-tungsten alloy plating (NiW),
compared with hard chromium plating

(HCr)
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20 eject and thus release resin nolded body 13 from upper and | ower
cavities 3 and 4. There will now be presented a condition for nolding a
resin and a result of an experinment. 25 30 (1)Condition for Ml ding Resin
i.Die Tenperaturel80C ii.lnjection Pressure9.807 MPa iii.lnjectd pgm&zg@gﬂ
nmm 6 sec iv.Resin Material epoxy resin (wwth no nold rel ease agent ad )
v.Die Material SKD-11 vi.Di e Surface Processing nickel-tungsten all oy
plating (NNW, conpared with hard chromumplating (11 Cr) 7 8 JAN 2004
vii. Thickness of the Plating Layer 5 mNote that the nickel-tungsten all oy
plating (NNW had a variable tungsten content of 20% by wei ght, 40% by

wei ght and 60% by weight for a total of three different tungsten contents.
5 (2) Result of Experinment Under the above condition for nolding a resin an

[ t t.ed h . bt ai I t, ted i
Table 1 bel ow Tabtd Htestld thE HIRARTAE A Soenting init Al motd
rel ease force valNeteShat dbe nwielotopghtert alddy plaging ﬂ‘éi\@'}ihad.a variable
pr ocessi nWgEODIAH Sffignf Y69, e BMEA890b} QrekeRE1nd 403 by WORR 1505 0- BOTX

102
total of three different tungsten contents.
(2) Result of Experiment

o

Under the above condition for molding a resin an experiment was
conducted and there was obtained a result, as presented in Table 1 below:

Table 1
10 Result of experiment presenting initial, mold release force value

Surface
processing

W (% by
weight)

Initial, mold release
force (unit: Pa)

Niw20

20

0to 1.961 x103

Niw40

40

0 to 9.807 x102

NiWe0

60

0 to 9.807 x102

HCr 3.923x10% to 5.884x105

Note that an initial, mold release force represents a minimal ejection

force required to eject and thus release a resin-molded body from a die
15 cavity.

More specifically, as presented in Table 1, for a surface processed by
plating with hard chromium (HCr) an initial, mold release force of
3.923x105 to 5.884x105 Pa is required, whereas for a surface processed by
plating with various nickel-tungsten alloys (NiW) an initial, mold release

20 force of a significantly low value is only required. For example, for a
surface processed by NiW40 with 40% by weight of W, an initial, mold
release force of 0 to 9.807 x102 Pa was required.

As such, if the die of the present embodiment is used for resin-
sealing and molding, with a surface processed with NiW and thus allowing

25 an initial, mold release force of an extremely small value, resin-molded body
13 can be efficiently released from die cavities 3 and 4 and the die can also
be efficiently prevented from having resin flash adhering to its P.L plane
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Ni Wb0600 to 9.807 x102 HCr3.923x105 to 5.884x105 Note that an initial, nold
rel ease force represents a mnimal ejection force required to eject and
thus rel ease a resin-nolded body froma die 15 cavity. Mre specifically,
as presented in Table 1, for a surface processed by plating with hard
chrom um (HCr) an initial, nold rel ease force of 3.923x 105 to B..4B4%(105
Pa is required, whereas for a surface processed by plating with various

ni ckel -tungsten alloys (NNW an initial, nold release 20 force of a
significantly low value is only required. For exanple, for a surface
processed by NNWO with 40% by weight of W an initial, nold release force
of 0 to 9.807 x102 Pa was required. As such, if the die of the present
enbodi ment is used for resin- sealing and nolding, with a surface processed
with Ni W amdd thedikal | owing 25 an initial, nold rel ease force of an

extrenely el | ¥eltol oL UL I8 B PR GR0s PR Yo B Ve hemeed
f rom havi rigomediercaflitieh 3 aoivet ang resiri ﬂaslPrtmpluamg @nd tlgug Adheﬂﬁg tanbet he
|ike. Furtherppc ‘Eag%ae%%h&ge?]f dfbra@ygﬁfﬁl %y hbrt @Hoﬁ%f & dﬁb cl ‘@%%% ot @lpeased

fromdie cavities rema ni'ng and thu erlngto
the %Zavi tb%ﬁrwmadeatr@hmglebeweéaﬂpwdmwtm a short period of time, a

product can 5 bFuPt!HéQHFc&E! ﬁhcf‘tﬂé@h"el:ﬁ’{%le eqﬁm@ha(}%te'v\éhwd o4 haeﬁrg)re

since the die n be efficient prevente ]é#n avi resmrt%i

adhering ttFs® dlashjadherime tnts thb nare %%}%@f @ anplGrment M

att(r]I i but ed%fublémegattﬁsutbd tcaﬁlfth}(iésenam%hr(tlﬁé aééinaﬂd@paffg@tnag aisige oﬂ‘aa i
product and_iqtroduce to,t r odu ere t o prov a hig
0 qual i tyorseh B dintrodiedaiugf BEBrodpeE e BE sFRpiF riouRd hiith oo | 2
provi@ed wiolity piddhicayhkat & highly reliabler i al used for resin-sealing and

mol ding is not S%E%E}g& 9 83Kt B $rol 35 fnAP AW FAmY el therew th.

(3) Estimation o
material used for resm -sealing and molding is not required to have a mold

release agent compounded therewith.
(3) Estimation of Hardness
15 Table 2 represents a result of an experiment for microVickers
hardness to estimate the hardness of a processed surface of each die that is
obtained from the above experiment.
Table 2
Result of experiment for microVickers hardness (Hv. 10g)

20
surface w (_% by microVickers hardness
processing weight)
NiW20 20 1250 to 1350
Niw40 40 1300 to 1400
Niw60 60 1300 to 1400
HCx 1000 to 1100

Note that microVickers hardness is an index representing a
hardness of a die surface.
More specifically, as presented in Table 2, a surface processed with
25 HCr has a microVickers hardness of 1000 to 1100, whereas a surface
processed with various NiW has a higher microVickers hardness. For
example, a surface processed with NiW with 40% by weight of W has a
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15 Table 2 represents a result of an experiment for mcroVickers hardness
to estimate the hardness of a processed surface of each die that is
obt-ained fromthe above experinent. Table 2 Result of experinent for

m croVi ckers hardness (Hv. log) 20 surface W (% by m croVi ckers hardness
processi ngwei ght) N W20201250 to 1350 Ni W0401300 to 1400 Niygqgﬁlﬁ(eo to
1400 HCr 1000 to 1100 Note that m croVickers hardness is an indé#
representing a hardness of a die surface. Mdre specifically, as presented
in Table 2, a surface processed with 25 HCr has a m croVi ckers hardness of
1000 to 1100, whereas a surface processed with various N Whas a higher

m croVi ckers hardness. For exanple, a surface processed with NWw th 40%
by weight of Whas a 9 - 8 JAN 2004 m croVi ckers hardness of 1300 to 1400.

As such, i mitheVidkerOhatdiesRoEI80D teMa@@di nent is used for resin- sealing
and nolding, it has a,level of durability higher than a face processed
Wth HOr. As suchs b, i thecdis Ogéﬁﬁé’éﬁsqlﬁrer%g@‘ﬁm@’%r"éea%?é%fé}éht|y to
p:rgdg_ce p{ odalth g laaaﬂ Boliigh, iteel a Mvelpbptduﬁélh:zﬂity Y;ilmt &érhiﬁ?;suh'falcbhe abovteh
enbodi nent ,__si ovjding, a ni.ckel -..tungsten oy ing |layer on the
Fesin seal Proaned WHEHG thd shoketheie A Beothettied TaBldfhe 7

Mg a nelted
r esi n5mat eftegiuenthntormaduce paodicaditanhadeleval of pluduetivity. r esi n adhering to

1 ok, 0 e ML S5 oL e E AR R R LS
body. tungsten alloy plating layer on the resin-sealing and molding die on at least
a surface contacting a melted resin material, can resolve a disadvantage
attributed to resin adhering to the die, to achieve an effect similar to the
10 above effect for example with respect to the improvement in the
releaseability of a resin-molded hody.

For example, plating layer A of nickel-tungsten alloy can be applied
at least on the upper and lower cavities 3 and 4 internal surfaces.

Furthermore, if the pot 8 internal surface and the plunger 9 external

15 surface are plated with nickel-tungsten alloy, there can be provided better
releaseability between a surface processed with NiW and resin flash and the
pot 8 internal surface and the plunger 9 external surface can thus be
efficiently prevented from such resin flash from adhering thereto and the
plunger can also be efficiently prevented from sliding improperly due to such

20 resin flash.

Furthermore, if ejector pins 14 and 15 and the fitting holes 16 and 17
internal surfaces are plated with nickel-tungsten alloy, there can be
provided better releaseability between a surface processed with NiW and
resin flash and ejector pins 14 and 15 and the fitting holes 16 and 17

25 internal surfaces can thus be efficiently prevented from such resin flash
adhering thereto and ejector pins 14 and 15 can also be efficiently prevented
from sliding improperly due to such resin flash.

Furthermore in the above embodiment the ejector pin can be
dispensed with. In this example, as seen in the example with the die

30 provided with an ejector pin, there can be provided better releaseability
between a surface processed with NiW and a resin molded body or the like to
readily extract the resin molded body from the die cavities. Thus, a high
quality product that is highly reliable can be produced at a high level of
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For exanple, plating |ayer A of nickel-tungsten alloy can be applied at

| east on the upper and |l ower cavities 3 and 4 internal surfaces.
Furthernore, if the pot 8 internal surface and the plunger 9 external 15
surface are plated with nickel-tungsten alloy, there can be propigﬁqmﬁetter
rel easeability between a surface processed wwth NN Wand resin flash ‘and the
pot 8 internal surface and the plunger 9 external surface can thus be
efficiently prevented fromsuch resin flash fromadhering thereto and the
pl unger can also be efficiently prevented fromsliding inproperly due to
such 20 resin flash. Furthernore, if ejector pins 14 and 15 and the
fitting holes 16 and 17 internal surfaces are plated w th nickel-tungsten
all oy, there can be provided better releaseability between a surface
processed prrbdudiivit@and resin flash and ejector pins 14 and 15 and the

fitting holes 16 7 25 q0nf.ern sur f S ca I
prevented from sﬂﬂ??&?ﬁmm&%‘ﬂ’e@dﬁgﬁl ‘3‘ WPS&&AQ%S ejrg %%IJI ?ﬂ}sn%h and
15 can al salteenefiVely wse hyhpriavpltsért rebiromadbridl agdmmmme@lmsmﬁe‘esi@ such
resin flash, %ﬁf hernore in the above enbodi nent the ej ector pin can be

di spensed wi nthis exarrpl e, as seen_in the exan&; with the die 30
provi 8ed with an Véhdetnithpiembadiment cdeaddramevpsebsirate sadepbmesabiis j t y

between a %Mﬁl@?@%%‘é%@@ﬂt pwégmgany %}ﬂylﬁabf‘éwa iR BRMt Bbatdie ke to

Gual | £y pr SEURGTed Haes os s aliac PchoATHIof RIBFHAH B GreoroTiea ot KPR YBSR of
-10 - 8 JANf%QQ@rﬁﬂpduct|V|ty Wi | e the embodi ment uses a thernosetting
resin material, | alter veI Iastlc %]n materi al and
various types of r@gﬁ%‘m%ﬁ’ |aa{;e.m8 F‘F%aF H'H} Wﬁdﬁllﬂg % ane
substifat e padeessbd ﬁ?ﬁtthCir $endm’pd hae@Ia drbppmgeharﬂnessymhemems assuatfaﬂel cabl e
RN R S (e e AT R
at whi ch reepanidsnephdddt thus has acetable hardness.
Furthermore, the surfaces were subjected to a scratching test, and a
surface processed with HCr is readily abraded to expose a mother material
15 of the die, whereas a surface processed with NiW, having a hard,
intermediate diffusion layer, is not abraded to expose a mother material of
the die so much as that processed with HCr.
Furthermore, a surface processed with HCr readily cracks while the
surface is thus processed, and in resin-molding, resin enters and cures for
20 example in an undercut crack to degrade the releaseability of a resin-molded
body.
In contrast, a surface processed with NiW hardly cracks and thus
provides superior releaseability of a resin-molded body to a surface
processed with HCr.
25 Furthermore, a surface processed with NiW is higher in uniform
electroconductivity than a surface processed with HCr. As such there can
be reliably providead a plating layer having a uniform thickness for example
of 5 pm,
Furthermore, while the embodiment employs a NiW layer having a
30 thickness of 5 pm, in accordance with the purpose of the present invention it
can employ a NiW layer having a thickness no more than or no less than §
um.
Furthermore, to stabilize a NiW layer provided on a die surface the
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10 processed with HCr tends to have a droppi ng hardness, whereas a surface
processed with NNWhas a hardness with a low | evel of tenperature
dependency and it thus has a stable hardness. Furthernore, the surfaces
were subjected to a scratching test, and a surface processed*giéggﬁﬁg IS
readi |y abraded to expose a nother material 15 of the die, wh

surface processed with NNW having a hard, internediate diffusion |ayer, is
not abraded to expose a nother nmaterial of the die so nuch as that
processed with HCr. Furthernore, a surface processed with HCr readily
cracks while the surface is thus processed, and in resin-nolding, resin
enters and cures for 20 exanple in an undercut crack to degrade the

rel easeability of a resin-nolded body. In contrast, a surface processed

wi th N W haNdiWlayeapkevided onhile diprsovtatedadiperatsrialbilonyighbi 1ity of a
resi n- nol de&emggl#mﬁ%@ﬁ%@gﬁﬂ_tﬁ'éOdfiﬁaﬁaC%hwbtcmé!QaltR@ﬁum@Nm@era

surface process / igher_in uniform. el ectroconductiyity than a
surface prodetssexpcaFsad mdﬂy,&sa%%éﬁrﬁaﬁéﬂéaéaﬁ oxjge '%r901bla8\¢ité’éﬂ a
pl ating | aygiguifed H9teéd dMidnsvinkRhekredstilmr exanple of 5 gm Furthernore,
whi l e [ he enbodi t enpl. |.W I ayer having a_ .30 thi,ckness gm
-in actordance wi “‘[eﬁgP=d§¥€%g‘§angtar%f ‘ﬁ)‘frégﬁﬁf‘g?%\?éﬁpf%wdfgﬁlﬁcaa‘r’]g%urr‘%f‘ oy a
N W1 ayer haydggaseoudnitkogssisndsonsed thaoolqthedid megerinhpréidgdwith the
Fur t her nor e,;. stabjlize a N W i i : tihe - 11 -
5" 3AN 2004 NiNIEF s 5 Sulhch CRVEL pPbAL AR B RuEe MW BERP © Lgh
el ect r opl at elmginstedee stepiof removaig thedxidedSocur ed, al t hough the N W1 ayer
h g , _ ¢ . Cor S .

us processed r endiinG s Araelacs. WAt 2Xhslaild bib fTReqammpdstal

requires a step of renoving’ the ox wever, if ghe he (%gg and
curi n§0 pr ocszgnpliing eviddide sirfage ymabiadedate gutase §aR 485y &R RXQ used
to cool (thgigj ﬁN@VQ{;yé} R EMb Aedcyh bilbol difain Nird\ldeyessin sbaing andur f ace can
be provided m& hare |ab?e Ni Wl ayer to
molding.
Although the present invention has been described and illustrated in
detail, it is clearly understood that the same is by way of illustration and
15 example only and is not to be taken by way of limitation, the spirit and scope
of the present invention being limited only by the terms of the appended

claims.
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elimnate the step of renoving the oxide film Furthernore, if the
resin-sealing and nolding die is frequently used 10 for nolding and its
surface is abraded, the surface can again be provided with a NiWIayer and
the die can al so again provide resin-sealing and nolding Al thogghntX®
present invention has been described and illustrated in detail, 1t Is
clearly understood that the sane is by way of illustration and 15 exanpl e
only and VWHADGSICLAMIERKEN by way of limitation, the spirit and scope of
the present invention being limted only by the terns of the appended
claims. - 12 - 8 JAN 2004 WHAT IS CLAIMED I'S: 1. A die when used for

seal ing and rmokding pafeGhigst PQéH for sealMeBRAIMAIBhgvart bleatromisi n material (R),
having a coating layer (A), for inproving the releaseahility of a resin

ol Eleolt bodampohle?i gﬂqmm am@nmta[ibbm%?), ba\vr:ag al @_@é&ngda%ajr(ﬁacf@r thereof |
coati ng | ByRioviI Mesieieaseab ol agein foriBabBr o R THSISE 21 1 oy
coating f Yat0 .ﬁfa(" ' ingUNgieited regin nidteriglehed thel resin 1,

wher ei n séﬁ?tg%gtiansg a%éét%eﬁfg::&@t%npo 20m i{n t hi ckness. 3. The die of
claim1, pwhedsivngeina fixed die (1); a novable die (2) arranged opposite

to the fixed die; { d \ it 3 ' i e fixed
e and s d  hoboINg BFrUePPTusesst (mgRie H SO TEN s b Gl e
al ong a pgégfrﬁgrrﬁ“ gg%o.goagt%qjy \,(g%bqt b1 tupgstdne and said novable die, for

nol di ng t concavit recei ving and setting a support (6)
havi ng the el ectronic conponent (5) nmounted thereto; a pot (8) arranged at

one of said fixed die and said vabl e, die . for,. s i esin
material; a pl ¥nger T(I@)d@ioff A%%nf@erpw $31¢ cgatng Edr§ %gg@pgi@gﬂo&r essure to
the resinyg m in thickness.

3. The die of claim 1, comprising:

a fixed die (1);

a movable die (2) arranged opposite to the fixed die;

upper and lower cavities (3, 4) provided in said fixed die and said
movable die in their respective die planes to face each other along a parting-
line plane of said fixed die and said movable die, for moiding the resin;

a concavity (7) receiving and setting a support (6) having the electronic
component {(5) mounted thereto;

a pot (8) arranged at one of said fixed die and said movable die for
supplying the resin material;

a plunger (9) fit internal to the pot for applying pressure to the resin;
and

a resin channel (10) to allow said pot and said upper cavity (3) to

communicate with each other for transporting the melted resin material,

wherein said coating layer (A) is provided on an internal surface of said
upper and lower cavities, an internal surface of said resin channel, an internal
surface of said concavity, an internal surface of said pot, the parting-line plane

of each of said fixed die and said movable die, and an external surface of said

plunger.
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and a resin channel (10) to allow said pot and said upper cavity (3) to
comuni cate with each other for transporting the nelted resin material,
whérein said coating layer (A) is provided on an internal surfaﬁe (ﬁf ai d
upper and |ower cavities, an internal surface of said resin cha nd 20@‘n
internal surface of said concavity, an internal surface of said pot, the

parting-line plane of each of said fixed dje and saj I die, and an
external surfade of Thaidie optlaifgey furthef gOmprigINggy El%;ilodréprm#% e of claim

3, further a ect ng) apskisi-el easi ng from
said uppe‘?leﬁwgéplaﬁaé?%@imgt Y 5((?3§d Bhﬁeé&nfdelgl\%r Cagplégés’body (1|3¥ nol ded in
sal . uPpehofi haMP(1 HAKbibsH salrdercireabuer pavitied,jand amyelesict 116, - 17)

eJ

fitting sal ecto 4, 15) therein, where ect,or n has an
ext ernal fitting daxe pT@qW?déﬁtlng smdseﬁcdoe@lat 1ﬁg156ﬁ28’f‘3”0,0@!‘%rﬁ8} %?'dseéﬁ'cé&l ej ect or

n fitting hole has an ernal surfage ng | ayer
F:A). I5 1|-p,|g ‘tﬁ%aﬁﬁxtﬁrﬁ?‘hﬁllﬁ'fa%%‘plﬁdsvé S@ég&:élﬁﬁcﬁagryetrI?A)(S%@Iofggflﬁhdgs ay

cul | (19)8‘%@ﬁar%lﬁ"m hABhaR A Fin{elPbl am?mmarmmeamman@'w (8) for

di spensin g resin, said cull aid runner and gate having an
internal @ face provided mﬁth said coating layer (A). 6. The die of claim
3, further conprising an air vent (18) allowing said upper cavity (3) to
comuni cate external to the die, said air vent having a surface provided

with said coatigg | §yRrdieF claim 3, wherein said resin channel (10) includes a

cull (19) and a runner and gate (20) arranged opposite to said pot (8) for
dispensing the melting resin, said cull and said runner and gate having an

internal surface provided with said coating layer (A).

6. The die of claim 3, further comprising an air vent (18) allowing
said upper cavity (3) to communicate external to the die, said air vent having a

surface provided with said coating layer (A).
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