DESCRI PTI ON  Resin Encapsul ati on Mol di ng Method for El ectronic Conponent and
Mol d Set and Leadfranme Used Therefor 5 TECHNI CAL FlI ELD The present
invention relates to a resin encapsul ation nolding nethod for an electronic
conponent for encapsulating, in aresin material, an el ectronic conmponent
(such as I1C) attached to a | eadfranme of non-|eaded type such as QFN (Quad
Fl at Non 10 | eaded Package) type, and to a nold set and a non-| eaded

| eadf ranme used for the method. BACKGROUND ART A net hod has conventionally
been used of encapsulating in a resin material an electronic conponent
attached to a | eadframe of non-|eaded type such as QFN type arranged in a
matrix form The method will be desqypderipmonne followng. Fig. 4 15 shows
a conventional post-nolding |eadframe which is a | eadfrane after nolded. The
conventional resin encapsul ation nolding nethod first prepares a nold set

for resin encapsul ati.on nol di ng for an el ectropnjc canponent. The nold set

i ncl udes an upper ﬁﬁﬁﬂlg"“ﬁ?’?&“%“&bmdl%l\/@f‘hoﬁﬁéﬁgf‘aﬁ?o‘é{ggr"gﬂ’@fwé}l ﬁpﬁied posi tion
of the Iower nold, a pre-nohgl fob B ML ST | eadf rane before

nol ded and to which the eIec%ﬁ%ﬁ?gﬂigqg%npoﬁﬁg%&%s(gi?gched is set. The nold
set is Ahereafter closed. Then, nolten resinis injected into a nold cavity
t hrough a corner gate communi cating with a corner of the nold cavity. After

a predet er ni AB&IBEDt i me required for curing has passed, the nold set
is opened. At thi ted in a

package havi ng 2@‘%#&%%&%@33&%@8 g%%f?%glr%g%tesﬁltgﬁlg’?\ H]g’g&gé)%?’ill@d 14 cavity,
nanel y encapgah@hRtonpoRetIbdglapehig il B eeRARKRAS, SN6l&sdMcdmorRhect roni c
conponent is a post-nolding |eadfrane 71, nanely a nol ded product as shown
in Fig. 4. (suchasIC) attached to a leadframe of non-leaded type such as QFN (Quad Flat Non-
10 leaded Package) type, and to a mold set and a non-leaded leadframe used for the method.
BACKGROUND ART
A method has conventionally been used of encapsulating in a resin material an
electronic component attached to a leadframe of non-leaded type such as QFN type
arranged in a matrix form. The method will be described in the following. Fig. 4
15 shows a conventional post-molding leadframe which is a leadframe after molded.
The conventional resin encapsulation molding method first prepares a mold set
for resin encapsulation molding for an electronic component. The mold set includes an
upper mold and a lower mold. Then, at a predetermined position of the lower mold, a
pre-molding leadframe which is a leadframe before molded and to which the electronic
20 component is attached is set. The mold set is thereafter closed. Then, molten resin is
injected into a mold cavity through a corner gate communicating with a corner of the
mold cavity.
After a predetermined period of time required for curing has passed, the mold set
1s opened. At this time, the electronic component is encapsulated in a package having
25 its shape corresponding to the shape of the mold cavity, namely encapsulated in a
molded resin. The package enclosing the electronic component is a post-molding

leadframe 71, namely a molded product as shown in Fig. 4.

Further, as shown in Fig. 4, post-molding leadframe 71 includes a leadframe
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Further, as shown in Fig. 4, post-nolding | eadframe 71 includes a | eadfrane
-1 portion 72, a package 73, a runner resin 74 and a coner gate resin 75.
Packages 73 are arranged in a matrix formon |eadfrane portion 72. At
post-nol ding | eadfrane 71, runner resin 74 is di sposed between two col unms
of packages 73 arranged in the width direction of |eadfranme portion 72,
nanely in the 5 top-bottomdirection as seen in Fig. 4. Runner resin 74 and
packages 73 arranged on both sides of the runner resin are each connected
via corner gate resin 75. After this, post-nolding leadframe 71 is cut al ong
the outer periphery of package 73. In this way, non-|eaded package 73 in

the state V\ﬂ%’rﬁoﬂ*ﬂ?a;ﬁél&g@%thﬁfhnbﬁreﬁhtﬁ%ﬁﬁfﬂ cohfér packege793 ERRafR 7abt ai ned.
10 In the case as shown in Fig. 4 where the non-|8aded | eadframe used for

formng a plrerabngey ind mpackiagesniGdéamapge®nii2. a matrix for m i s used,

nolten resin |s usual |'y ed into the npld cavity throu Id gate
froma corner tH?—f’sﬁB’IOHJ Qéak‘??‘ifwm%ﬂelr‘@“@h’éﬁs‘é Tads ’613‘]’5@&%’ tY.‘fHC 8 i s

No. 05315530 ﬁ%&ﬂ%ﬁ@&?ﬁ@ﬁ@%@%@%&% GRS Ry T

| NVENTIZON  Astopibowomi direbtich asheer Figr4. r eainfersiand agd @hckabesd Pirdnged by of
packages 73 are connected via corner gate resin 75. Therefore, corner gate
resin 75 is batesidesafithe nmmrrfesml@éemel@norp@@tkég@scomr grieussini’t. i s consi derably

whi ch runner o5 A ANGABREOIE %@e Bor B e e R 5B o s PSBR S SEP B one
ef 1 ci oncy of Lgféﬁfﬁﬁé@%ﬁﬁz A ‘;‘?ﬁ%ﬁ‘ﬁ%ﬁ*’é@%ﬁ??‘ﬂ@ﬁ?f‘@h*"éa%&ﬁfé?n made
in view of thqmdh@yé%dnsb@ohmmeﬁrobIens An object of the invention is to
provi de0 aresin errllcﬂallg) ga%!a 2§ Ish%rxlvnmlF?gl réll w}get: thh%dno];%aded leadframe used for forming
a plurality of packages 73 arranged in a matrix form is used, molten resin is usually
injected into the mold cavity through a mold gate from a corner of the mold cavity
where there is no lead portion.  This is called corner gate method.
Patent Document 1: Japanese Patent Laying-Open No. 05-315514
15 DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
As shown in Fig. 4, runner resin 74 and each of a plurality of packages 73 are
connected via corner gate resin 75. Therefore, corner gate resin 75 is inevitably
formed between packages 73. Thus, it is considerably difficult to reduce the space
20 between packages 73 in the direction in which runner resin 74 extends.
The number of packages 73 obtained from one leadframe portion 72 cannot be
increased. Thus, the manufacturing efficiency of packages 73 is decreased.
The present invention has been made in view of the above-described problems.
An object of the invention is to provide a resin encapsulation molding method for an
25 electronic component with which the manufacturing efficiency for products can be
improved, and a mold set and a leadframe used for the method.

MEANS FOR SOLVING THE PROBLEMS

According to a resin encapsulation molding method for an electronic component
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25 el ectronic conponent with which the manufacturing efficiency for products
can be inproved, and a nold set and a | eadfranme used for the nmethod. MEANS
FOR SOLVI NG THE PROBLEMS According to a resin encapsul ati on nol di ng net hod
for an electronic conponent -2 of the present invention, an electronic
conponent attached to a pre-nolding |eadfrane having a notch is inserted
into a nold cavity. Then, nolten resin is injected into the nold cavity
through the notch froma resin path |ocated at a side of the nold cavity.
After this, a non-leaded package encl osing the el ectronic conponent is
formed by 5 converting the nolten resin into cured resin. According to a

resin encapsfkiatiresential ditiod, aedlé@ebnicdonddnelteehEl@dite agoepiEn lcadfftarhde
present invention, an electronic conponent attached to a pre-nolding

| eadf rane Havingg natchds inkerted intosemolddavitit o henpindlterargpin ys injeated intadhe en resin
is injected into the nold cavity through the notch froma resin path

| ocat b ar - 408 GRS EhroliEn Fhsi Rty rete Pt sids s PR R

| eadframe i a S kagén leR3i:B8 c LBSipoR nE Kl Lo C OMponent
by converti %ﬁet?ﬁﬁe@%nrfo?e%adrag?flﬂ(ﬁ%gt%o curgg{c%l%reggrﬁ. C%ﬁeﬁ? él non- Ieaygled package
i-s forréed froonvertiee thesioltenrebimgtd eaed reaime by ej ecting the cured resin in

the resin path to cut the cured resin_and the package at the notch. A nold
set for resin end¥pRuing oG eHD cAsaRgulrtinn MAldmedrsthemi ap slepbpincoPporsRe 15

present | Ve elRELUIEEn & AELEFANL Pl A0 Sl L ARl aROTRONeNt

is inserted I's attac 0 a non- re-noldin rame having a

notch at it saging@inofRds Mserfe@Sihtd P@bld Jadity. | MTHRE! mBBer®kih @dlinfee®dntonh® t he
nold cavity. Ina state where the nold set is closed, the nold cavity and

the resin pandld conitythiosgh thesiot¢h omia resimpathyocatedas arsedect thesmpldecamivy.di ng
| eadfr of hﬁhigr esent i .veft Lon is_.a nan-l gﬁded | .eadf r ane ft r 20
encapstl at i gt Mg 3RASHAO 118 arr’%lis(forﬁﬁﬁgﬂ $ algﬁkggﬁggc P¥E ol d cavity
count er par t -ciecfloRRlcbipbiint bLsiHlekiith theiofteh feshf ittt Sifch Rbin? Thelg aRAl L1 on of
the mold cavity counterpart.
leaded package is formed from the post-molding leadframe by ejecting the cured resin in
the resin path to cut the cured resin and the package at the notch.
A mold set for resin encapsulation molding for an electronic component of the
15 present invention includes: a mold cavity into which an electronic component is inserted
that is attached to a non-leaded pre-molding leadframe having a notch at its side; and a
resin path for injecting molten resin into the mold cavity. In a state where the mold set
is closed, the mold cavity and the resin path communicate with each other via the notch.
A pre-molding leadframe of the present invention is a non-leaded leadframe for
20 encapsulating in a resin an electronic component attached in a mold cavity counterpart.
A notch for injecting resin is provided at a side position of the mold cavity counterpart.
EFFECTS OF THE INVENTION
According to the present invention, the manufacturing efficiency for products
can be improved.
25 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.

BRIEF DESCRIPTION OF THE DRAWINGS
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EFFECTS OF THE | NVENTI ON According to the present invention, the

manuf acturing efficiency for products can be inproved. 25 The foregoi ng and
ot her objects, features, aspects and advantages of the present invention

wi || becone nore apparent fromthe follow ng detailed description of the
present invention when taken in conjunction with the acconpanyi ng draw ngs.
BRI EF DESCRI PTION OF THE DRAWNGS -3 Fig. 1 is a top view show ng a
post - nol di ng | eadfrane where a non-leaded |eadfranme arranged in a matrix
formis encapsulated in a resin in an enbodinment. Fig. 2 is an enlarged view
of the post-nolding | eadfrane as shown in Fig. 1. Fig. 3 is a |longitudinal

cross- sectional pigewiof iop viBh thoiihg b pbstlifdllily KARRRRUNAHeHO nomleAmli ng for an
el ectroni c conponent 1 n an enbodi nent. Fig. is a plan view of a

convent i onaleagfoshe apdngied in 4 matixrfame is enDiSlRted Th @kesikinTadfenktiodBREENCE S| GNS 1
post-nol ding | eadfranme, 2 pre-nolding | eadfranme or. |eadfranme portion, 3 nold
cavity count er paFig; 225 & elargeshyiew o thsginsihnolding legdframepsshewn ghkigsl not ch, 7

22 Tunner Tes n, P45t e Stfe Rl TckDofd BoRE PR HiploaBhuRBRTD" o

mol d sgt,  3goltiiefor AR elcirddc tOMBEneiPintin eftbodiingl cavity, 35 mold runner, 36
nol d gate, 37 dummy nold cavity, 38 depressed EOI"[I on, 39 arrow indicating

fl ow path of nol Fign4nesplan view ofei eonmeritignalipestemoBERTeadiPBE®. FOR CARRY! NG OUT
THE | NVENTI j r i ngs, a resin encapsul ation

nol di ng et %@W%(ﬁﬁﬁﬁ}gﬁ%ﬁ%ﬁﬁﬁoﬂ@m as well as a mold set and a
non-| eaded | eadf 'i%@?c—ﬁiél%ﬂxfgflé’efdﬁglﬁl%, Z?Fé-ﬁeﬂidtgﬂea%i@raﬁm%ﬂ?rﬁhe briidie 3 pgEgent
invention will be herernafter described. Structure of Pre-Mldi ng Leadfrane

cavity counterpart, 4 electronic component, 5, 5a lead portion, 6 notch, 7 ejection hole,
10 8 cut hole, 9 hang pin, 10 die pad portion, 21 package, 22 runner resin, 23 gate resin, 24
dummy resin, 25 plate-like gate resin, 31 mold set, 32 upper mold, 33 lower mold, 34
mold cavity, 35 mold runner, 36 mold gate, 37 dummy mold cavity, 38 depressed
portion, 39 arrow indicating flow path of molten resin, 40 main mold runner
BEST MODES FOR CARRYING OUT THE INVENTION
15 With reference to the drawings, a resin encapsulation molding method for an
electronic component as well as a mold set and a non-leaded leadframe used for the
method in an embodiment of the present invention will be hereinafter described.
Structure of Pre-Molding Leadframe
Referring to Figs. 1 and 2, a description will be first given of a structure of pre-
20 molding leadframe 2 or leadframe portion 2 of post-molding leadframe 1 of the present
invention. In Figs. 1 and 2, components relevant to a mold set 31 used for resin
encapsulation molding for an electronic component as shown in Fig. 3 are indicated at
post-molding leadframe 1 by chain double-dashed lines.
Pre-molding leadframe 2 is provided with a mold cavity counterpart 3 (indicated
25 by a chain double-dashed line) corresponding to an opening of a mold cavity 34
provided in mold set 31 shown in Fig. 3.  Further, with this pre-molding leadframe 2,
an electronic component 4 such as an IC (Integration Circuit) is attached to a die pad

portion 10 in mold cavity counterpart 3 and the electronic component in this state is
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Referring to Figs. 1 and 2, a description will be first given of a structure
of pre- 20 nolding leadfrane 2 or |eadfrane portion 2 of post-nolding

| eadfrane | of the present invention. In Figs. 1 and 2, conponents rel evant
to a nold set 31 used for resin encapsulation nolding for an el ectronic
conmponent as shown in Fig. 3 are indicated at post-nolding |eadframe 1 by
chai n doubl e-dashed lines. Pre-nolding |leadframe 2 is provided with a nold
cavity counterpart 3 (indicated 25 by a chain doubl e-dashed |ine)
corresponding to an opening of a nold cavity 34 provided in nold set 31
shown in Fig. 3. Further, with this pre-nolding |leadfrane 2, an electronic

conponent 4nsyihiaRY iR nlofddd!rBéif 9ok @B a GhéiGEe b) hhdingité %@@@oﬁ@sp@n&h% pad
portion 10 in nold cavity counterpart 3 and the el ectronic conponent in this

state is -4o¢hrshppebfimeld canita3hseeEgsr baid2)ser vi ng as a package 21 havi ng
its shape corresponding to the. s e qf d cavity 34 (see Figs.,1l and 2).
Further, at pre-spomhm’ﬁ prleé‘ﬁ%lfi’rn&rlr%a%%g"ﬁél’ H‘gﬂa%v’ttiﬁc ‘Hﬁﬁpé?%;ﬁ{%af? 8¢&Nar r anged
in a mtri i dts i [ : : ' ' pfection
of the T ead Tans ot Afl LA MIEHbE SE1 e ot G BNl gy Rat gt T2

Her e, 5 egarAl mgldlcadief counreriet 3, pankaed ipasinedol di ng | eadfrane 1 shown in

Figs. 1 and 2, the width direction is the top-bottomdirection as_seen in
the drawi ngs andigrheregardingileadfiomalportianeref post-meldingelepdippme | shawiindegst i on as

seen in the draw ngs.,.Further s.sh in Fig. 1, between mold cayvity
count er par t 54 1B Pt dresiRy s B8 «Qrto o digetn 25 st ndied e idthe,) o
nol d r!Jnne_rloﬁg'inﬁﬁﬁfdli?e%ﬂ_@ﬁ‘iiitﬁgrigﬁ%-léﬁrd%&ﬁfn 4s8&dn"n t}?@drﬁﬁrﬂig@. in Figs. 1 and 2)
shown in Fig. 3 is provided to extend in the colum direction (top-bottom
direction as sedfurihar, @8 gsawrlindiig 12 betwden eyoldsavity sownitbmpdrth 8 (eirndspomting
regarding nold set in Fg. 3, |d cayity 34 and a short nold gate 36
that Hh o priguraiecss! e hel Seyes 50 ol FFoTS SETEHETRE S0 8 EETeL Bo ¢ h a
predet er m neydlbALARGS. 1 AT BRALWRIFigSHY frotbdlitatendIR tR0LiSRRAMMiOhO 2

gate
(top-bottom direction as seen in Figs. 1 and 2).

Here, as described hereinlater, regarding mold set 31 in Fig. 3, mold cavity 34
and a short mold gate 36 that are provided at either side of mold runner 35 are disposed
15 with a predetermined distance therebetween. Short mold gate 36 corresponds to a gate
resin 23 shown in Figs. 1 and 2. Mold cavity 34 corresponds to mold cavity
counterpart 3.
Further, as shown in Fig. 2, at matrix-form pre-molding leadframe 2, a
predetermined number of lead portions 5 are arranged side by side along the four sides
20 of mold cavity counterpart 3. Furthermore, between counter cavity counterparts 3,
runner resin 22 is provided. Lead portions 5a are provided along mold cavity
counterpart 3 in parallel with runner resin 22 and in the vicinity of runner resin 22, and
lead portions 5a are longer than lead portions 5 provided along other sides of mold
cavity counterpart 3. Between these lead portions 5a, notches 6 serving as a
25 predetermined number of holes for injecting resin are provided.
Specifically, as described hereinlater, as mold set 31 shown in Fig, 3 is closed,
mold cavity 34 (corresponding to mold cavity counterpart 3) and mold gate 36

communicate with each other via notch 6. Therefore, as described hereinlater, molten
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resin 23 shown in Figs. 1 and 2. Mold cavity 34 corresponds to nold cavity

- counterpart 3. Further, as shown in Fig. 2, at matrix-form pre-nol di ng

| eadfrane 2, a predeterm ned nunber of |ead portions 5 are arranged side by
side along the four sides 20 of nold cavity counterpart 3, Furthernore,

bet ween counter cavity counterparts 3, runner resin 22 is provided. Lead
portions 5a are provided along nold cavity counterpart 3 in parallel with
runner resin 22 and in the vicinity of runner resin 22, and |ead portions
S5a are |longer than | ead portions 5 provided al ong other sides of nold

cavity counterpart 3. Between these |ead portions 5a, notches 6 serving as a

25 predet er a8 patesP@Fough nid Aginkes s kil @61 gage TEsIdthee it dif¥éte® through
Specifically, as descrl bed hereinlater, as nold set 31 showm in Fig. 3 is

closed, nohackavplate-d4 gatepof p@pnaldlnggead&amlmnwauoldyawmﬁﬁ erpart 3) and
nol d gate 36 wi th each via notch 6. ef or

descrlgbed her ei nﬁgueek ?rﬁﬁl?vé%an @eqt’é’él%ﬁpﬁie{f%ﬁlﬁté‘lﬁ Wﬁ?gdﬁﬂnﬁéyl %let&‘?kg 35 and
nold gate 3 h&k i e gate) of
o e ol di ng F SUAEAEEANE Borloh L SEE il A8 Tor BALER df S Ao 162 ST L Pon

hol e 75for RpaékiméPortibNDEL pésitiininglible B ditghilanel @cBngilar shapd for Rgarhpladd r ame
portion 2, and a hang pin 9 for hanging die pad portion 10. At 5 |eadframe

portion 2, slitfespreventingtpafiserae pertion 2diara flapming dcmnangedsad tepepatureppndexanypl e,

aslit for pr entln eadf r portion 2 fromflapping at an increased
terrperatureali 'P‘fg “?‘Wémaﬁg%ot shown in Fig. 2. Further, at post-nolding

| eadframe 1 ShOWFuI'ﬂEErFeit@ﬂ)ostlmo@n%ll@mfrahﬁsl' dhod ih §i f @05181%&19%&@24 wnner resin
22. A dumy nold cavity 37 conmuni cates with nol 10 runner 35 so as to

al | ow dunmy coresited 2etrunperyesindR ded. durumy metdnavity 3acopusnicateh dithgnéldadf ranme 1,

runner,.resin 22 d each_of packages 21, ar Oﬁpeged on both sides of the
runnetOr esi AFNBFRS Liharde rlaW AHFBGHSI 2f &0 Pe &l 3 and a

Furthermore, at post-molding leadframe 1, runner resin 22 and each of packages
21 arranged on both sides of the runner resin are connected through gate resin 23 and a
plate-like resin 25 in the shape of a thin plate that is cured in notch 6.

In the present embodiment, one unit is composed of two columns of packages 21

15 arranged in the width direction of leadframe portion 2, one runner resin 22 between
these two columns of packages 21 and their relevant components.

Mold Structure
Referring then to Fig. 3, mold set 31 for an electronic component of the present
invention will be described.

20 As shown in Fig. 3, mold set 31 includes an upper mold 32 with its position fixed
and a movable lower mold 33 disposed opposite to upper mold 32. At a predetermined
position of lower mold 33, a depressed portion 38 at which pre-molding leadframe 2 is
set is provided.

Further, at predetermined positions of lower mold 33, a predetermined number

25 of mold cavities 34 are provided in an arrangement corresponding to the matrix
arrangement of a predetermined number of mold cavity counterparts 3 of pre-molding
leadframe 2. Mold cavity counterpart 3 corresponds to package 21 of post-molding

leadframe 1.



plate-like resin 25 in the shape of a thin plate that is cured in notch 6.
In the present enbodi nent, one unit is conposed of two columns of packages
21 15 arranged in the width direction of |eadfrane portion 2, one runner
resin 22 between these two colums of packages 21 and their rel evant
conponents. Mdld Structure Referring then to Fig. 3, nold set 31 for an

el ectroni c conponent of the present invention will be described. 20 As
shown in Fig. 3, nold set 31 includes an upper nold 32 with its position
fixed and a novable |ower nold 33 di sposed opposite to upper nold 32. At a
predeterm ned position of |lower nold 33, a depressed portion 38 at which

pre-nol di ng | eadfyrtEnate] Setwsi the SolRflY bfiRdid daviieh 84 in @k vad@dRleetidh sted
positions of lower nold 33, a predeternined nunber 25 of mol d cavities 34

are provi degeimplding hﬁadﬁargeirsnolddumee%@ﬂwm@ed o Mol lThiatl¢r|3>5 is asedefagenent of a
pr edet er m countf 3. of nDIdlng | eadf rane

D CNbl d caviieghELaRLer 5t SeogulisGhuEor Be R RaE LS TREF 205t - ol di ng
| eadf rame 1. -Grgngéob&rgw f2RE YR h{am@lsﬂmm@ci%ﬁ@b@&@M&@%u%é in the

wi dth direction pre- rmdlng | eadf rame 2 nner IS prow

Mol d riunnerrugheri3s$-sideasf ricld cavdiyr32ic hamely i lhteral sids ofimotd ¢advey B dt Bhett r ect| on of
pre-nolding | eadfrane 2. Moreover, at a surface of Iower pold 33, short nold
gate 36 is PPld\aatretd cammynentessvithymels rupmergScad o spastdenesireny nld cavitirel v t he
t at er al S|q§ of nold cavity 34. Short nold gate 36 comruni cates with nold
runner 35 and is spaced apart fromnold cavity 34. In the state where nold

set 31 is cl osedi tA®bteteGticte MBIdRdRE 3 M doseaVihdM gatk 3PdmAMhelgdavity 81 t her side
of mold runner 35 conmunicate with each other via resin-
provided at either side of mold runner 35 communicate with each other via resin-

10 injection cut hole 8 of pre-molding leadframe 2 set in depressed portion 38.

Therefore, in mold set 31, the molten resin is supplied from mold runner 35
successively to mold gate 36 and notch 6 and injected from the lateral position of mold
cavity 34 into mold cavity 34. This is called side gate method. In Fig. 3, the flow
path of the molten resin is indicated by an arrow 39.

15 For a resin encapsulation molding method for an electronic component in the
present embodiment, notch 6 for injecting resin is provided in pre-molding leadframe 2,
and molten resin is injected into mold cavity 34 via notch 6 and from the lateral position
of mold cavity 34. Therefore, as compared with a method of injecting molten resin
from the comer gate into the mold cavity, which is included in the conventional resin

20 encapsulation molding method for an electronic component, the space between packages
21 in the width direction of pre-molding leadframe 2 can be decreased.

Therefore, as compared with the conventional mold set, the number of packages
21 (products) that can be obtained using one pre-molding leadframe 2 can be increased.
As a result, the productivity of electronic components is improved.

25 Mold set 31 is provided with a lower pot for supplying a resin material, a
plunger for applying pressure to the resin and an upper cull for distributing resin, while
these components are not shown. The pot (cull) and mold runner 35 communicate

with each other through a main mold runner 40.
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10 injection cut hole 8 of pre-nolding |eadfrane 2 set in depressed portion
38. Therefore, in nold set 31, the nolten resin is supplied fromnold runner
35 successively to nold gate 36 and notch 6 and injected fromthe | ateral
position of nmold cavity 34 into nold cavity 34. This is called side gate
method. In Fig. 3, the flow path of the nolten resin is indicated by an
arrow 39. 15 For a resin encapsul ation nol ding nethod for an el ectronic
conponent in the present enbodi nent, notch 6 for injecting resinis
provided in pre-nolding |eadfrane 2, and nolten resin is injected into nold
cavity 34 via notch 6 and fromthe lateral position of nold cavity 34.

Therefore, as compa EBfcaphdifticd MBldR@AVehol PraabdtRBiObhEeheneSi N from the
corner gate into the nmold cavity, which is included in the conventional

resin 20 encapsuhaeswiptionivill mav beglveu of aresarenedpsulationinoldogmetiedtior athe space
bet ween pagga es, 21 in the width diﬁ@ﬁ%ionﬂﬁﬂggge-nnlding | eadf rane 2 can
be decreas ?C%W@?méga%ﬂﬁap% 18 leydragtsivent i onal nol d set, the
nunber of packag L pEpAduct s &fm i IR, &efro0l di ng
| eadf rane 2 can %ggFﬁ%}égﬁggfﬁﬁﬂéognéggu t?gﬁﬁgg%g%gﬁg?ﬁé#kyoo ﬁﬁ?@bfronic
eonpon®nt s itleprepded\poetionZid dtibeesabld3B ih shextay et edctionit dodvgneitot f or

supplying a resin material, a plunger for applyin ressure to the resin
and an uppelecesidownmgrd. di Afterithigt wnpgr meld 2 angiper mplisSeare gloserthent s are not

i ough o e oee mofera! «14MRE s CHRINGR SimihGeRE el o
El ectroni ¢ (oHRABR MOt HESEN 'réhﬁ&dlng\ﬁléahﬁﬂﬁw.be given of a resin

encapsul ation nmol ding nethod for an” el ectronic conponent attached to
pre-nol di ng | eadThemeesih matsria tivaws haatedi tg.be 3eltpd e thoipdi 18 gréseemifeddyghe

ol d 98- n B e e et s spBHER U OB SV APTRST A0 ATt or
this, upperaphdidfredinds hﬂWpﬁPédqhﬁgﬁ%IEMﬁ%S and mold gate 36, and is
thereafter injected from notch 6 into mold cavity 34.
In this way, in mold cavity 34, in package 21 having its shape corresponding to
the shape of mold cavity 34, electronic component 4 attached to pre-molding leadframe
15 2 is encapsulated.  As a result, post-molding leadframe 1 encapsulating electronic
component 4, namely a molded product is obtained.
At this time, in mold runner 35 and mold gate 36, cured resin that is unnecessary
for the product is formed. Further, in notch 6, plate-like gate resin 25 in the shape of a
thin plate that is unnecessary for the product is also formed.
20 After a predetermined period of time required for curing has passed, upper mold
32 and lower mold 33 are opened. Package 21 is thus removed from mold cavity 34.
According to the above-described method, notch 6 used for injecting resin is
provided to pre-molding leadframe 2. Molten resin can be injected from the lateral
position of mold cavity 34 into mold cavity 34. As compared with the conventional
25 resin encapsulation molding method for an electronic component that forms corner gate
resin 75, the space between packages 21 in the width direction of pre-molding leadframe
2 can be decreased.

In other words, according to the resin encapsulation molding method for an
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Accordingly, nmold cavity 34 and nold gate 36 communi cate with each ot her
through resin injection notch 6 of pre-nolding |eadframe 2. Then, resin
material that is heated to be nelted in the pot is pressurized by the 10

pl unger, so that the resin material passes through the cull and main nold
runner 40. The nolten resin is further passed through nold runner 35 and
nold gate 36, and is thereafter injected fromnotch 6 into nold cavity 34.
In this way, in nold cavity 34, in package 21 having its shape correspondi ng
to the shape of nold cavity 34, electronic conponent 4 attached to
pre-nolding leadframe 15 2 is encapsulated. As a result, post-nolding

| eadf rane ! I ng- i I oduct is
obt ai nod. HHATS P rahf T hEpHHseH LB aRRAT AL nip 8 BrcksBer™®) BERGRE S ot
i s unnecesshYnatfi@forilth [REGbihg leadfr@heedan beiintR@sed dstonPhed vath thkat e- 1 i ke
gate resin 25 in the shape of a thin plate that is unnecessary for the
product i s cahventiboalresin eapsiation nzolding esthedrfonadel parandricastpanente required for

curing has .passed, ,uppe d 2. and | ower nold .33 are qpened. Package 21
is thus r er?ﬁ\‘?é Ol g’&pﬁb‘{u&{{g’bﬂ/‘i’ft%c’g&’mc REPSPHIH RS ‘F‘ﬁéovzfgove- descri bed

met hods notch 6 wgedyft@; i njecting resin is provided to pre-nolding

| eadframe 2. Mblten resin can be injected fromthe lateral position of nold
cavity 34 into ritHed, £dasctiptic®dwillAe givenpdiaankthed 6f dubtengs owepdst-ordding 25 resi n
encapsul ati on nol di ng thod  for an el ectroni c_conpanent that forns corner
gate resin lqasi,frafrﬁeh%réggesswmebrﬁ yassessey for productsand g lgadirage Rastionon of
pre-nol di ngl'ﬂlfl% hof T&m \%s ¢&th iR aqr?ﬁqf'b?c?l%ﬁger JO&nEitrH&’er\P@sfndﬁ. qpo%?—'fr%{l to the
resi n encapsulation nolding nethod for an -8 electronic conponent 1h the
present entiediffagiatl isthie fogdder of packages 21 arranged in a matrix formon
pre-nol ding | eadfrane 2 can be increased as conpared with the conventional
resi nl@&ncapsul atAmgieetisindlimig caesed dd pfasrudgirom thetreasrside of poplomelding

leadframe 1 through ejection hole 7.  Thus, the ejection pin forces runner resin 22

including dummy resin 24 to be detached.

At this time, plate-like gate resin 25 in the shape of a thin plate that is cured in

notch 6 is forced to be detached together with runner resin 22 including gate resin 23.
15 Therefore, package 21 and plate-like gate resin 25 are cut off from each other at a low-

strength and thin-plate portion connecting them. Accordingly, from package 21,

runner resin 22 including plate-like gate resin 25 and gate resin 23 can be cut off.

Thus, the conventional step of cutting a gate using a gate cutter can be
eliminated.  As a result, the productivity for products can be improved.

20 Then, the peripheral portion of the package on post-molding leadframe 1 is cut
away to obtain package 21 (non-leaded product).

In the present embodiment, the four corners of package 21 are first cut and then
the four sides of package 21 are cut.  Accordingly, package 21 (non-leaded product) is
obtained from post-molding leadframe 1.

25 The non-leaded product is formed in the state where lead portion 5 is attached to
package 21.
In the present embodiment, notch 6 which is used for injecting resin is provided

at pre-molding leadframe 2.  Thus, the space between mold cavity counterparts 3 of
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Therefore, the productivity of electronic conponents can be inproved. 5 Gate
Cutting Then, a description will be given of a nethod of cutting, from
post-nolding |leadframe 1, cured resin which is unnecessary for products and
a |leadframe portion. This nmethod renpves resin in main nold runner 40 and
runner resin 22. Post-nolding leadframe 1 is thus formed. 10 An ejection
pin is caused to protrude fromthe rear side of post-nolding |eadfranme 1

t hrough ejection hole 7. Thus, the ejection pin forces runner resin 22

i ncluding dumry resin 24 to be detached. At this tine, plate-like gate resin
25 in the shape of a thin plate that is cured in notch 6 is forced to be

det ached t %@%ﬁinﬂeﬁ&ﬁiﬁ@ﬂﬁfaﬂeﬁﬁh@ spre bBGYede ipg&ag@stﬁ $8sIméRing 195

Ther ef ore, "package” 21 and plate-l1 ke gate resin 25 are cut off from each
ot her at a ltadfvasicrieragtbh dacrdaseti NAph atsaltpthetnumbercafipaekdgend] vbamed Aowor di ngl y,
from package 21, runner resin 22 including plate-like gate resin 25 and
gat e resi n o998 PEGmokinglgadipme 2 Caﬁ*hfslPCfFWédcoNg’é‘ﬁlb’i HRaeSILENEAPHHAtiOnt t i ng a gate

using a gatrﬁ“olgilfe{g ?T?re%hocdaf%r QI? félsﬁlﬁ]ng(lh ?@r@;ﬁoqrenﬁﬁ.tﬁ‘%érr%gﬁlﬂlt %’g?rﬁtlnygncgé ?%Ho cf ty for

products can roved. e perip e package on
post - rpl di ngvikeestintep®ts3, ingmelytpaciaigdy 2 I, Gn @ biadiinfopRGHE0Eehidher(dRereel Faded
product). In the present enbodinent, the four corners of package 21 are
first cut dnggrehiem Theeefpraythegirddurtivity frrawedists2ncludiag son-leagded packpersi2),
package 21 gn§n=leade product) is obtained from post-nolding | eadframe 1.
25 The non-PBIGEBPIIYEUuct is formed in the state where |ead portion 5 is

attached to paokggeme %reslexﬁ,e{rjrgbgdf?ﬁ&% e loﬁgﬁﬁﬁi & P‘é grd?ﬁﬁe‘ahwiﬁl WBidcdhtd 6 used

for injecting resin 1s provi at pre- I ng dfrane 2. Thus, the space
bet ween noladmoldwet proeded tvithpeold surendS onl9 may be employed. Regarding this mold

10 set, mold cavity 34 and mold runner 35 directly communicate with each other through
notch 6 of pre-molding leadframe 2. Both of mold gate 36 and mold runner 35 serve
as a resin path provided in mold set 31 for conveying resin.

In the present embodiment, the resin in the path including runner resin 22 and
plate-like gate resin 25 cured in the resin path including mold gate 36 and mold runner

15 35 provided at a lateral position of mold cavity 34 are forced to be detached. Thus,
plate-like gate resin 25 connecting package 21 and notch 6 is cut away. As a result,
the resin in the path including plate-like gate resin 25 is cut away from package 21.

Accordingly, the space between packages 21 arranged in a matrix form in the
width direction can be decreased. Therefore, the number of packages 21 obtained from

20 one pre-molding leadframe 2 can be increased. By encapsulating in resin non-leaded
pre-molding leadframe 2 arranged in a matrix form, the productivity can be improved of
non-leaded packages 21, namely the molded products encapsulating the electronic
components that can be manufactured using one pre-molding leadframe 2.

While the present embodiment employs mold set 31 having mold runner 35

25 formed to extend in the width direction of pre-molding leadframe 2, any mold set having
mold runner 35 formed to extend in the longitudinal direction of pre-molding leadframe
2, namely the right-left direction, may be employed.

Further, while the present embodiment shows a strip-shaped leadframe as an
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pre-nol ding | eadframe 2, nanely the space between packages 21 of
post-nolding |leadframe 1 can be decreased. As a result, the nunber of
packages 21 obtained from one pre-nolding |eadframe 2 can be increased.
Nanely, the resin encapsulation nolding nethod for an el ectronic conponent
in the present invention can formnold 5 cavity counterparts 3, nanely
packages 21, in a matrix formw th a higher degree of integration
Therefore, the productivity for products including non-leaded packages 21
can be inproved. Wile the present enbodi nent enpl oys nold set 31 provided
with nold gate 36, a nold set provided with nold runner 35 only may be
enpl oyed. Regapld] the ptdserd ikhtlon ik Appletable 1 b Geadfriink Yiavddg afwhgfeddd runner 35
directly communicate with each otﬁer t hrough notch 6 of pre-nolding

| eadf rane 2. BotAthsbghrBledresgntanaamtionanksed dessnhed agbllsdrajed inglstadl, tési n pat h

i ded | | d set 31.f i in. L.n th dinent, th
Peotn in t R ERddepd dish e ik St el S hbuslifin bl bR Ry GAFB LR 25
cured in theIgsiHy v@-@téflihﬂﬁ{i&gitﬁkgscgg% gfﬂ!@tp_%es%ﬁ ARGt Pbélng Hﬁa?fetedléyéé

provided at a | atéral position o cavity 34 are forced to be detached.
Thus, ¥l at eerniskef thmappendsesli ataid& connecti ng package 21 and notch 6 is cut
away. As a result, the resin in the path including plate-like gate resin 25
is cut away from package 21. Accordingly, the space between packages 21
arranged in a matrix formin the width direction can be decreased.
Therefore, the nunber of packages 21 obtained from 20 one pre-nolding

| eadf ranme 2 can be increased. By encapsulating in resin non-|leaded
pre-nolding |leadframe 2 arranged in a matrix form the productivity can be
i nproved of non-leaded packages 21, nanely the nol ded products

encapsul ating the electronic conponents that can be manufactured using one
pre-nolding | eadfrane 2. Wiile the present enbodi nent enploys nold set 3 1
having nold runner 35 25 formed to extend in the width direction of

pre-nol ding | eadfranme 2, any nold set having nold runner 35 forned to
extend in the longitudinal direction of pre-nolding | eadfrane
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2, nanely the right-left direction, may be enpl oyed. Further, while the
present enbodi ment shows a strip-shaped | eadfrane as an -10 exanple, the
present invention is applicable to a | eadfrane having a long | ead. Although
the present invention has been described and illustrated in detail, it is
clearly understood that the sane is by way of illustration and exanple only
and is not to be taken by way of |[imtation, the scope of the present
invention being interpreted by the 5 ternms of the appended clains. -11
CLAIMS 1. A resin encapsul ation nolding nethod for an el ectroni c conponent,
conprising the steps of: 5 inserting into a nold cavity (34) an electronic
conponent (4) attached to a pre- nol dipgpiseadfrane (2) having a notch (6) at
its lateral side; injecting nolten resin into said nold cavity (34) through
said notch (6) froma resin path (35, 36) |ocated at a | ateral side of said

nold cavity (34); and form ng a non-leaded packag e(% encl osi ng said
el ectronic conpdner(%r‘{s%eflﬁwsu@ﬁo%m& Mg 4P AN RIS FIORICCOBINER 0 cur ed

resin. resin QC%E Sulfatl on nol ding method for an el ectroni c conponent,
conpr|S|ng‘FW3)§¥%g P59 hserting into a nold cavity (34) an el ectronic

compongnt (4) at; B%?thr%dm{o ) ﬁoﬁrc‘ﬁvn){léqghgleeﬂoﬁlg@%éal t %)aggaiéﬁqg a QOt ch (6)

at |ts | at er al njectin resin into cavnty

t hrough sai Idolﬂmtgdéhd(flﬁmef(Eng aestin()at s aBhal sdle) | ocated at a | at er aI si de
of said nold cavity (34); formng a post-nolding Ieadfraneg%l) havi ng

package (21) encmmﬁmagmglémbre%mé@ﬁmém%d émdaquugbl sg¢ neksiE) fIPAG sai d

ol ten resi I%Sl}l rf)t e (§ 5 rz%‘i loca§ed at a‘?ar%eral side of said mold cavity (34); and

forming a non-leaded package (21) enclosing said electronic component (4) by

10 converting said molten resin into cured resin.

2. A resin encapsulation molding method for an electronic component,
comprising the steps of:
inserting into a mold cavity (34) an electronic component (4) attached to a pre-
15 molding leadframe (2) having a notch (6) at its lateral side;
injecting molten resin into said mold cavity (34) through said notch (6) from a
resin path (35, 36) located at a lateral side of said mold cavity (34);
forming a post-molding leadframe (1) having a package (21) enclosing said
electronic component (4) by converting said molten resin into cured resin; and
20 forming a non-leaded package (21) from said post-molding leadframe (1) by
ejecting said cured resin in said resin path (25, 26) to cut said cured resin and said

package (21) at said notch (6).

3. A mold set for resin encapsulation molding for an electronic component,
25 comprising;
a mold cavity (34) into which an electronic component (4) is inserted that is
| attached to a non-leaded pre-molding leadframe (2) having a notch (6) at its lateral side;

and
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20 form ng a non-leaded package (21) from said post-nolding | eadfranme (1) by
- ejecting said cured resin in said resin path (25, 26) to cut said cured
resin and said package (21) at said notch (6). 3. Anold set for resin
encapsul ati on nolding for an el ectronic conmponent, 25 conprising: a nold
cavity (34) into which an electronic conponent (4) is inserted that is
attached to a non-leaded pre-nolding | eadfrane (2) having a notch (6) at its
| ateral side; and 12 a resin path (35, 36) for injecting nolten resin into
said nold cavity (34), in a state where said nold set (32, 33) is closed,
said nold cavity (34) and said resin path (35, 36) comrunicating with each
other via said n ; icDr A - T e- qi f (2) for
encapsul ating i nﬂ;eg%ip{?@aﬁi %‘fl)efgfirn %gﬁncé ‘g’gﬁp&gﬁgﬁﬁ nt??fque@tg %lc‘::ﬁ;e}% qg,%yg nol d
cavity count er painta sta¢ wheteasarl hold setqB2 3369 clbsyd, said moeld dagity €34)rand Saifr ovi ded
at a lateral position of said nold cavity counterpart 683). -13

resin path (35, 36) communicating with each other via said notch (6).

5 4. A non-leaded pre-molding leadframe (2) for encapsulating in resin an
electronic component (4) attached in a mold cavity counterpart (3), wherein
a notch (6) for injecting resin is provided at a lateral position of said mold cavity

counterpart (3).
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