; e3e; xJ; ut. 6 idady 1 OCT 2002 METHOD OF MANUFACTURI NG SEM CONDUCTOR
"DEVI CE, WWM\W' CE FCR SEM CONDUCTOR DEVI CE, AND SEM CONDUCTQR{PH(TC2002
TECHNI he present invention relates to a nmethod of !

manuf act ur i M§o%* seni conduct or devi ce, a nol di ng device fox a sem conduct or
device, and a sem conductor device. BACKGROUND ART 10 A sem conduct or
devi ce manufactured by securing a sem conductor chip to a die pad provided
-in alead frame with an adhesive, connecting |eads of the lead franme to

el ectrodes of MEBHGRPEMANREAGTHHING FIMIGONBUGTRR, BEVIGE { HARRING _
and ouring. SDERLER TR oo nt, PR AibasehcARSEPReY Sl feE *Y! 1Y

sem conduct or assenbly has been known. Fig. 9 is a plan view show ng part
of such a sem conductor assenbly. -~ In a sem conductor assenbly 10 shown

in Fig. 9, ] tor chip 12 is secured to a die pad 14 which has

a square or%Féﬁﬁgﬁgkﬁgr Shape. Suspension |eads 16 are provided to connect

four_coriers of i difeditft Uhvdhiddn*alibtageedBadndpuprost the die pad
p

14. The lead franme 18 conprises a urality of |eads 20 between the

suspensi on ganh £366udfng a4 s dii IR 020 Rfvd cegnacnbidihg d&eiderfanal s of
the sem conductor chip 12 by wires (gold wires) 22. This sem conduct or

assenbly 10ai sepieorduciton dswide, and a- slemicdn@AFt@00Qewvicd. t he | eads 20
sandwi ched between upper and | ower nolds " and sealed with a resin injected
into the cavity froma resin injection port of the nold which is provided
at one corner of the die pad .14. 5 However, since the |ead franme 18
%ﬁgports thEAﬁ¥ﬁRé%ﬁDIﬁRThrough the thin, narrow suspension | eads 16, when
t

r esffd1 is inj egtg&iééngau& £ ad\éix}i?éﬁi ﬁa‘f@%&%ﬁ??ﬁﬁ?ﬂ&%&%ﬁ%ra assenbly

10 i s placed, the seniconductor assemply | ettron of the
resin injectiffebhadfedi Neiglited Ik Pa$rohgaddi $n0h 1684 €8dme i Nj ection

port) or nove up and down due to the flow O0f the injected resin in the

cavity 24, wstBh@inadiesi®e, dbnnidinpneadst ofi Bealsadi reaneucd ar device
having a total thickness "t" of 1 mm 1.4 nm or the like, the slight
tilting or ebesetepdesfof HMehd Feamivicowhvditorochdpseatthy g0ldayixesiskot he die
pad 14 or wires 22 to_be in contact wi.ith the nold when the sem conduct or
assenmbl y 10fPEMsdaf FRicoRIFRIN AS5EMRIYac PLAE 1 pPoRRe §epyconductor

15 assembly in a cavity, and curing a resin injected into the
cavity so as to cover the semiconductor assembly has been
known. Fig. 9 is a plan view showing part of such a
semiconductor assembly.

In a semiconductor assembly 10 shown in Fig. 9, a

20 semiconductor chip 12 is secured to a die pad 14 which has
a square or rectangular shape. Suspension leads 16 are
provided to connect four corners of the die pad 14 to a
lead frame 18 and support the die pad 14. The lead frame 18
comprises a plurality of leads 20 between the suspension

256 leads 16, and the leads 20 are connected to the terminals
of the semiconductor chip 12 by wires (gold wires) 22.

This semiconductor assembly 10 is placed in a cavity

| VAR
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which the die pad 14 or wires 22 is exposed fromthe surface of the cured

‘resin. 20 Therefore, conventional methods of elininating such defhect OCT 2002

i nclude a nmethod of adjusting the height of the wires 22 in a wire bonding
step in which the sem conductor chip 12 is connected to the leads 20 with
the wires 22, or a nethod of changing nolding conditions in the injection
of 25 the resin into the cavity 24. However, defective products with the

-die pad 14 or wires 22 exposed on the suyrface could not be elim ngagd due

£

to fluctuat¥hehitheriradsiify spndviched, betueen wppet and, Joysr e

O T 200 caA Lr sl & P i RIS TREEo i SareRd LhSHeRay and i he

d f adj f, the nml di ity Il
adequat ol y TERTRCIRIRS R sk Eh AT SR A R BeAaRE, SE0sRE i Ve

to solve th e.pr &fBe G ad prior art and has an objective of
elimnati ngg?ﬁgg%e?fe)c?géi nt ea nol ding step of resin sealing. 10 DI SCLOSURE

OF THE ISNVENTI ON Hdsddréle) o thcs hirpy a ddde rabiee 18esappbedsobheciivepaa
met hod of manufacturing a seni conductor dexice according to the present
i nventi on CPAPERBEESgR Sheptiin plenirgy Supesationonadadisonl 63swhehl $hen whi ch
a sem conductor chip is secured to a dig pad of a lead frane in a cavity of
a nold and sesinngstiwjecped oz ttthe ity inwvwhiich thsin injected into
the cavity, wherein at |east one suppoft pin positioned substantially on
the axis ofsemiesiduttprcassenbly ddt tifoplacedpltds sepdconducsorone in
contact with the sem conduct or assenbig?eum whereiin the.resin injected

rt

i pto the ca¥®8§UPIHntQ HEAY dstht i 1R &t Porn i© HrFe F o5 _ntjﬁgté_ﬁﬁpo
pi nthasypeen, pul | gdl LOE fof N1 SR Gend A1 d10 i 840 93980 18%CRbERY. the

sem conduct
or move up and down due to the flow of the injected resin

in the cavity 24, as shown in Fig. 10. When manufacturing
a semiconductor device having a total thickness "t" of 1 mm,
1.4 mm, or the like, the slight tilting or movement of the

15 semiconductor assembly 10 may cause the die pad 14 or wires
22 to be in contact with the mold when the semiconductor
assembly 10 is sealed, resulting in defective products in
which the die pad 14 or wires 22 is exposed from the

:;) surface of the cured resin.

20 Therefore, conventional methods of eliminating such
defects include a method of adjusting the height of the
wires 22 in a wire bonding step in which the semiconductor
chip 12 is connected to the leads 20 with the wires 22, or
a method of changing molding conditions in the injection of

25 the resin into the cavity 24. However, defective products
with the die pad 14 or wires 22 exposed on the surface

could not be eliminated due to fluctuation in processing or



25 assenbly does not tilt or nove due to the flow of the resin because the
‘resi'n is injected while the sem conductor assenbly is supported bthHGUCT 2002
support pin. Therefore the 3 1 OCT 2002 die pad or wires are not~in
contact with the nold, thereby - elimnating defects such as exposure of
the die pad or wires fromthe sem conductor assenbly sealed with the resin.
Mor eover, since the support pins are pulled out of the nold 5 cavity before
-the injected resin is cured, the sem conductor, assenbly is not exposed from
hol es whi chtheeliberedBesruse g Mol ding ComdtigopsoPRVEI R€SRave exi st ed.
the sem conductor chip is not damaged if the support _ pin comes in contact
“with the di adjugtednbasedi eBnthet B5psubta e @AV IUS WIS more securel y
by arranging a plurality of support pins substantjally on the axis of the
resin i nj ecEPYAtpEMeaspEefeky Fu?h%%Qer%khmﬁ?ﬁf¥%k§tﬁ%&qrﬁ?!aekﬂﬁéan

sem conductor assenbly and _the

sem conduct GFea§§SFBF§°Syaf’Hgsgllﬂ'if)‘ls'g.r?% L?lgéeﬁ%sll{{ﬁg;%??qq%%g?ts%% % a

directi ayay, from reyi | t] tion of the
direct! of 2gaY hEOMBAE PECXLRUSA00 LLAILAL L SIS Geil !

sem conduct or asseg@' é:égé'énﬁoiﬁ\b‘@néi&?tﬁé"é Bed 48 T F RB10 ik t he
| eads of the lead fra to the sem conductor | 20 chip and the suspension

| eads. Ther gbeie, prBp1efgi 6endhet pr i@s s&rb! and hawtard idh R vived s he resin
even if the resin flows into the cavity under high pressure. The

sem conduct el imspetiihy thy Befpttseinithé molbding ystep loft heesdine pad eit her

I n the upper side or the 25 | ower side, depending on the client's request.

| £ .t he seni senddbger assenbly is placed with the die pad in the | ower side,
thé)sup ort pinis preferably provided on the 4 L ,1 OCT 2002 | ower nold.
If the & conduct or assenbly is placed with

DISCLOSURE OF THE INVENTION
In oxder to achieve the above-described objective, a
method of manufacturing a semiconductor device according to
the present invention comprises a step of placing a
15 semiconductor assembly in which a semiconductor chip is
secured to a die pad of a lead frame in a cavity of a mold
and sealing the semiconductor assembly with a resin
injected into the cavity, wherein at least one support pin
,j) positioned substantially on the axis of a resin injection
7 20 port of the mold is caused to come in contact with the
semiconductor assembly, and wherein the resin injected into
the cavity from the resin injection port is cured aftex the
support pin has been pulled into the mold.
According to the present invention, the semiconductor
25 assembly does not tilt or move due to the flow of the resin
because the resin is injected while the semiconductor

assgembly is supported by the support pin. Therefore, the



the die pad in the upper side, the support pin is preferably provided on
"the upper nold. If the support pins are in contact with both the loq ﬁﬂ? 2002
the bottom of the 5 sem conductor assenbly so as to sandw ch the

sem conductor assenbly, the m spositioning of the sem conductor assenbly

can be nore reliably prevented when injecting the resin. If a pair of
support pins cone in contact with the suspension | eads which connect the

- di dt | ead 10 f the int l,..bet ' b
onger, WneR 48y PRRCOS I ERRGHE? oo bouE ittt (R, SR, BEING bnBiBRy el
_the net hod oimng{\lg gﬁ%g{l%#@c szg‘gé}igkldhg;ﬁsﬂ%w&et%%cgr- | i gt 8t he present

i nvention, § plra avity of a nold"i's supported by

L TR B Skt iy, 2 Sith Shotyeay

injection p IS C ter a die’pa a lead trame to which
a sen condugharL¢8-p %iinéscﬂﬁé%&ﬁp&@ D1 bad alfokheandlaf t er

the support pinis pulled into the nold, 20 a resin injected into the
cavity fgonchigryebefior8] ERéi Dij@Otdd ivexin ek olredr,dithg to the present

i nvention, the heat radiator can be provided to the sem conductor assenbly
at the tinesehiocohduogoni absemiely ets Mgt expasediifidom e less whiicht Ryeeby
sinplifying the manufacturing process. 25 If the heat radiator is supported
by the suppformedninhbbeipohets wWyere rthe suppante®i®s haveneristetace of
the heat radiator for preventing the heat radiator from mving, 5 ~ ,1
OCT 20D2 di spl aceHaft SSPLIPRAPRERT (SRR I Ngt efe 15 BFagPRB°Ftthe

sem conduct o, _assenbly_on t he heat | at or be nre by the
ppesi:t i on OL Pfﬁecg@ﬁzc%ﬂdﬁ%?g?cgs‘gﬁ%?%egn&%%g’aaﬁe’at Tﬁ?d%%ﬁ%‘r@g%%%\@g@? )

pt eli se ' i oD ' Cﬁéf? [ ahidam pi ns may be
providegysugégéﬁ%?gl ? B%E?%gtgiis 0 %ﬁiyﬁﬁiyiﬁhyﬁﬁgétiongggrt. The nol di ng
device for paheXinfyOsE shppsEt PihdfsuBEtdmeldlliyneod hhes akisobduther

devi ce conprises: a nold aﬁlch i s capabl e of being opened or closed and is
provi ded J' resin injection port, thereby further reducing the tilting
of the semiconductor assembly and the like: If pressure is
applied to the semiconductor assembly by the support pins
15 to move the assembly in a direction away from the previous
position of the contact portion of the support pins, the
support pins are pushed toward the mold by the
semiconductor assembly due to the elasticity of the wires
{:) connecting the leads of the lead frame to the semiconductor
) 20 chip and the suspension leads. Therefore, the
semiconductor assembly is not lifted up by the resin even
if the resin flows into the cavity under high pressure.
The semiconductor assembly may be placed in the
cavity with the die pad either in the upper side or the
25 lower side, depending on the client's request. If the

semiconductor assembly is placed with the die pad in the

lower side, the support pin is preferably provided on the



10 with a cavity far placing a sem conductor assenbly which conprises a

'sem conductor chip secured to a die pad of a lead frame; a resin inj ’chc'[oQ[][]Z
port provided to the nold for injecting a resin into the cavity; ét‘ east
one support pin provided in the cavity substantially on the axis of the 15
resin injection port such that the support pinis able to enter into or be
pul l ed out of the cavity to conme in contact with the sem conductor assenbly
-in the cavity; and an actuator which noves the support pin in_a direction

of the axislewerhmoddppokf e sepHGandyctor ﬁ§5§@ﬁ£¥ohﬁuﬂ%ﬁ’e§0“’h§}§errbl y

does not tilt or nore uEBand down, thereby elininatin%.detects such as

“exposure of theeddrePaddiBr LR r BRPCH 12l d%umi Wi AIPPST ta®dBnify can be

| ted tilti b i di | | f t_pi 25
Substanti b PyeanzaheyaRraviedron, wlt Mnfgndidteh Ef, LAY Sdbpebing, 0 20
b i ded_i ith h | t.red Th
ouphort pi n@hagnyEoRehtt YERRTROEN il AIE AT BoteBh BEIEET TIC o

mol d to ang%ibaégﬁctm?e%&eﬂﬂwt% 25 SEM AhdwAlche et i(sj_\éﬁu'ihﬁonﬁh%t&!'pport

pin may be provi at a position corresponding to the die pad so as to
support the,dkempay, tHe!@aspodiPidhiny SfPIW lsepiiconduatyrbaspenplged
substantially on the axis of the resin injection port, and the support pins
may be pl acednabepmeiki patiablyeppevented twhesusingesitdngl &heésreliioh connect
the die pad of the senmiconductor assenbly placed in the cavity to the |lead
frame to suffiont pakz efspuppdoh bimsiscom® ir cprdackowdtdr the used as the
actuator which noves the support pins in and out of the cavi

7 [ y, .the
verj)i cal poSuspeRsdent headsppbith pFonnedle WrddnPaduto; fbet h@agupport pi n
i nt.b the,nol d, operation, node. and the li ke can he qptionally set. This
ensuresﬁ%sefG?mﬁar%gﬁslP§5E¥a%fgﬁggeﬁ%lEﬂﬁvﬁ%ﬁ?qg%sgq%ﬁa?egfgégnﬁgngﬁé’
formation olyayBBlesnandehieohtbiecds ddbaiiety el Heh@ekhiRagf pul ling the
support pin. sem conductor device according to the presenf invention, can
be nanufactuhggohyeabe nmet hod of any one of Clains 1 to 11. Therefore,
detective products such as one 20 with an exposed die pad or wires can be
el i m nat ed. BRI Ef IDECHRI REtidd G TN CRANUNGRg-iag seiicbhdstctaredevhoe
mol di ng device for a )
according to the present invention, a heat radiator placed
15 in a cavity of a mold is supported by at least one support
pin provided substantially on the axis of a resin injection
poxt; the mold is closed after a die pad of a lead frame to
which a semiconductox chip is secured is placed on the heat
) radiator; and after the support pin is pulled into the mold,
20 a resin injected into the cavity from the resin injection
port is cured. According to the present invention, the
heat radiator can be provided to the semiconductor assembly
at the time of molding with the resin (sealing with the
resin), thereby simplifying the manufacturing process.
25 If the heat radiator is supported by the support pin
that is held by a recess formed on a lower surface of the

heat radiator for preventing the heat radiator from moving,



sem conduct or device according to the first enbodi nent of 25 the present
‘invention. Fig. 2 illustrates the position of the support pin accofdinGCT 2002
t he enbodi nent of the present invention. Fig. 3 illustrates the

sem conduct or assenbly 7 L 1 OCT 2002 supported by the support pin
according to the enbodi nent of the present invention. Fig. 4 is a block
diagramillustrating a nethod of manufacturing a sem conductor device

el SiahFo AR SO, GG A Reo Sl
; ion. Fig 6 i ; ; .

et on. B s Sald bANAGE ST i SRR aL e BLgoRE

i nvention. Fi 'elgtﬁlf‘-irl g%ég%ﬁgi%}pgédgi o%nt&(}dttggnge@%%gnguégo resent

i nvention. BFg W SHOW Ng part conduct or assenbl y.
Fig. 10 ill | : f 2 N , sgnduct or
Gevi co. Bt REBRTE S CARRIEE et SR\ PPOR EhR R ULy e mEheanOuE O

of a metjhodrRf ¢ FRHUERES Urd NEh B HETEYE & rdeyiag, maynBkdppgvsgudce for a
sem conduct or device, and a sem conductor device according to the present

i nvention wstbsbtentEsTly bl the noties deft aile weslhinr éhgeetdent potte draw ngs.
Description of the parts described in the 20 above prior art is omtted by
usi ng the same syRiwimelding devide floracerryingl antigthevirethedxof

sem conduct or device according to a first enbaodi nent of the present

i nvent i on. MADEFRCTUring Hhe)i FRIMRIAMIESF dSTFesESMRIASRE 32. M9hd ol d 32.

comoL 32, O (BReAPPEIC B0 2%, 86 S0 A (L 38y ThS, VEPREOTEAG3 0O,
(5 2 G e N S SR dpuctor agednlH] i aeert!
R onoh oy 085! 88 insemdduauan occuuen 9.8 dtelpianolte, o,
5 provi ded.lead frame; a resin injection port provided to the mold for

injecting a resin into the cavity; at least one support pin

provided in the cavity substantially on the axis of the
15 resin injection port such that the support pin is able to

enter into or be pulled out of the cavity to come in

contact with the semiconductor assembly in the cavity; and

an actuator which moves the support pin in a direction of

the axis of the support pin. Therefore, the semiconductor
20 assembly does not tilt or move up and down, thereby

eliminating defects such as exposure of the die pad or

wires.

The semiconductor assembly can be securely prevented

from tilting by providing a plurality of support pins

25 substantially on the axis of the resin injection port. The

support pins may be provided in either the upper mold or

the lower mold as regquired. The support pins may be



‘The support.pins 42 are provided at a position corresponding to a die pad

14 of the sem conductor assenbly 10 placed in the cavity 38 to conﬁ“im 0CT 2002
contact with the die pad 14. The | ower ends of the support pins 42 are
secured 10 to a connecting nenber 44 to nove up and down together with the
connecting nmenber 44. A rod 46 is connected to the bottom of the connecting
menber 44. The | ower end of the rod 46 is engaged to a front cam 50 which

is rotated b

. , , b
<5 Lhe r ot obTRRidFay BT HdEn ThelNithet® A HELAT, Bb1q! B0 PBHRapPeR TERETI DY
_pins 42 ar 65%18898909&%%@{.6 Qﬁt@rﬂ?kﬂvglf__*,g'ége'f%[ Rite @,itrh%lal)nwer

nold 36 as a resin rnfection po as shown 1 n ally, “the

Support pi Nga42.8% €184 " ANGL! ég%égégfEQf%é@bohhﬁngeﬁbnthéj&féi§EHF¥Et ina

20 pl an view. e support pi e provided sO as to nove in the
direction igheggeghs \ ad he1h8skad} Nh 654 i o P Wippdat giins
enbodi nent ,Q% hgédi&gblg‘gfjé 2???% g%uare wth alsi ?éél ength I—Pipof 9.%1 nm and
an int erjval map" bdepreeidéd esilis tsarpplilypions the axisebfathé.fesim In the
sem conductor assenbly 1.0, a so-called depressing. anount, specifically,
an i nt er val ihgeekekon t perbotandn ie tswpgasdd piosandyt he pbaced at OCT 2002 of
the die pad 14 shown in Fig. 3 is set larger than usual. If the tota

thi ckness "Posbiieng QRFAeIPRRAINT (R AUSPISACBILIRRER YRECH CSPRNESE 1T mm

iqg. ) i | "a" b he b f th i h
(52 ho0 cathe FhelPHi APl snd o SLUSRRIS BOPPRILT pLERRd PR o7 ho
| ower nold 36 *%5?”6‘57_ £ LPNAUGH O L% gfge! §u9héﬁ§§i‘oh m Lhgs | over

o 36 Is se e support “pi ns IS 1h contact mn%h t he

botdom gf the gi gepPdndtot 01 Pustedid i thadotdwaschhvPedyLhbe sol id

line in Fig. 3. In 10 this enbodi nent, an interval "b" between the bottom
of the di e pagpdétppihedinpaiy dite cpdw capiity ,42handerbecslur face of the
cavity of the lower nold 36 is set at from0.26 to 0.28 nm Fig. 4 is a

bl ock di agrpesitiestefttihg suppertrriractie spegdoeéspulding thei conduct or
devi ce using the nol ding device shown ,in Fi, The seni conduct or

In . 1.
assenbl y 10SVRPQET CPLR el BFAaRe Jrotdve ARSFHATIRBUBPIR cAPY 1B ahtKE AR eads

20 of the 1gad LEaiR #§ SOLNCHIL WhellrbE5use bf various types of

15 molds with ease and prevents the formation of bubbles and
the like in the resin at the time of pulling the support
pin. A semiconductor device according to the present
invention can be manufactured by the method of any one of
Claims 1 to 1ll. Therefore, defective products such as one

20 with an exposed die pad or wires can be eliminated.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 illustrates the molding device for a
semiconductor device according to the first embodiment of
25 the present invention. Fig. 2 illustrates the position of
the support pin according to the embodiment of the present

invention. Fig. 3 illustrates the semiconductor assembly



-~ preheated at about 165C in order to inprove affinity with 20 the r@ﬁ’gQUUZ
in step 60 in Fig. 4. The nold 32 is cleaned in step 61. After theLnﬂI

is cleaned, the preheated sem conductor assenbly 10 is set in the | ower

nold 36 (step 62). The support pins 42 are then raised by the rod 46 and 25
the connecting material 44 by driving the servonotor 48 to rotate the front
cam 50. The upper ends of the support pins 42 cone in contact with the

-bottom of the die pad 14 10 ~ . ~1 CCT 20Q2 of the seﬁgaanductor
assenbl y 105¥PPREHHRY t1Hhe SBRRIid R rSsorgdngy tooths SMBRALMARE T 1

(step 63). At this tinme, the vertical position of the support pins 42 is
det ect ed bthFFREﬁﬁ?Qﬁ1%ﬂﬁﬁﬁﬁl?qﬂn:F§90mg)l?oap?ge?%egﬁa%gngnal to a

N hown), and th i cond ' hed
o1 ght 1y Uphhee STt &t S D OEH e Sand By SEREoRBrud8PEdath I ne
inFig. 1 by th . Di - ibgd b
the cont ol TEFLCs FArRE S Hib R iUt g TCEKE B o SROCREARE 1Y

with the resig. ig difiBeidies WHE QUINGLRY A%RELECIAIAgTRYCERE. 08 L0 0.2

mm upward fro previ ous position of the contact portion of the support

pins 42. Sigeé€ondCeribdd tsht]l bt StHE rRgdinventiba .suppgr té pi ns 42 by the
el asticity of the suspension 15 | eads which connect the die pad 14 to the

frane and thElwstesté®, thdetlsiad cotsheitmem tasefe ihley ptesiestnanvposhed.up by
the flow of the resin even if the nolding resinis injected fromthe nold
gate 54 forPkg-ih ilkuﬁtm&ﬂeSnﬁhb:ﬁpunthﬂemhqﬂimpm§s9ﬁi§h629r¢ﬁén§pper mol d
34 is then lowered to close the nold 32 (step The npld nag%be cl osed

64) .
before the LRypwkion nFig @oﬁélﬂﬁt€éﬁF§thﬁiFﬁf%heeﬂﬁﬂﬁkﬁﬂﬂﬁc rthesenbl y

10.) i f the nold is closed, before th ins_42 i tact with
the serilhorREr Rt LG {PRo, Fife 35 380 EOARUELEP SRSRRRY \PIEE dBEs not

tilt or becggg?igg doétcppsgéé' 7 enl_,%%q §§PEgi&s&%@%%z%gg%é&fﬁggfct

wi th the seniconductor asse y 10. er the nold is

closed, the,ophdh NG EShNEd StdriRf £ G dnilcdridiR teaV idewigd .t hrough the nold
gate 54 {step 65). In this enbodinment, the nolding resin is adjusted to

BEST MODE FOR CARRYING OUT THE INVENTION
15 A preferred embodiment of a method of manufacturing a
semiconductor device, a molding device for a semiconductor
device, and a semiconductox device according to the present
invention will be described in more detail with reference
{:) to the drawings. Description of the parts described in the
20 above prior art is omitted by using the same symbols.

Fig. 1 illustrates a molding device for a
semiconductor device according to a first embodiment of the
present invention. In Fig. 1, a molding device 30
comprises a mold 32. The mold 32 consists of an upper mold

25 34 and a lower mold 36. The upper mold 34 and the lower
mold 36 hold leads 20 of a semiconductor assembly 10

together and form a cavity 38 in which the semiconductor



be cured within about 180 seconds. After the resinis 5 injected i tﬁ bhf
cavity 38, the servonotor 48 is reversed at an appropriate tine toEp.I Ci ndf02
support pin 42 into the lower nold 36 Wile applying pressure to the resin

in the cavity 38 (step 66). In this enbodi nent, the support pins 42 are
pulled into the nold after 12 seconds have el apsed fromthe conpletion of

the resin injection. The pulling rate of the support pins 42 is controlled

"so as not to form bupbles in the resin., when bhe S Oit pj hs, 42 are pul |l ed
into the | ARFMOTH ,1ﬁrﬁiﬁ%% N Sﬁériﬁsot I ﬁ%i%@ The support

[ 42 h ' ta fill t a5 i e
Doplicd to TaEeLolR v deren A S And YoprSHEcblnes 2 PhiBHoBEsE s )
Af t th in i t h 2 ] [ 8 h
e conduct G RILHS Trrd iR i S R sheBuBpshOTeR®480EnE00 1 (e
llower nold 36 %@?g‘%ﬁté}%% Ic}ﬁﬁgg}#dj e ot Qg@egagﬁ}‘y 3geagem conduct or

assenbly 10°Tté s conveyed to the“next step (step
70).I11§r1§&5$¢ﬁgﬁpent, since the resin is injected into the cavity 38
whi | e supporting the sem conductor assenbly 7.0 with the support pins 42

which are in contgd sMggodthgidhs b taye pricvddedeapad pésithenseni conduct or
assenbly 10 does not tilt or 1s not drawn down by the flow of the resin.
Mor eover, seoceesiendimg comdaiclie peteblof the seglicghdugto? assemblyOCT
200t pressed upward fromthe previous position of the contact portion of

the supportlpipkaced imcthe cality & ehieemedns epptafdurish Eg§eﬁ%ﬁy 10
f floati b he _f | f th in. Th f f ect h
exposur o of FEheLlt & e dvEF GPds s B2 EURPOECCPLRF bt e | FEFTFES

Peront 58 6 ot e PP HInPLE % £ Siufosle A Biouh R oBEEHRIOUAER'D,

hei ght "Of rojecte ppor operation rate, operation nethod,

and the |i gaébﬁ)@e@,gﬂé)rﬁéﬂ‘yelse‘“_ \Mgeg:.ggy,;gomgi thRhscedgteblendor | 10

vari ous packages can be Set. Moreover, since the novenent of the
senm conductmet o6k 6P| ¥hdycdhitedt Dvy Menber 1485 NTEaNlbeeprevéns£dche this

enbodi ment, adjustment of the nolding conditions is not needed, whereby
processabi | xréd 46 ishecemgdghdigtstapixent an By ehdgh is rotated by a
servomotor 48 used as an actuator, to move up and down by
15 the rotation of the front cam 50, as shown by an arrow 52.
The support pins 42 are arranged on an axis 56 of a mold
gate 54 formed in the lower mold 36 as a resin injection
port as shown in Fig. 2. Specifically, the support pins 42
f') are arranged on tye axis of the resin injection port in a
‘ 20 plan view. The support pins 42 are provided so as to move
in the direction intersecting the axis of the resin
injection port. |
In this embodiment, the die pad 14 is a square with a
side length B of 9.5 mm, and an interval "p" between the
25 support pins 42 is set at 6.5 mm. In the semiconductor
assembly 10, a so-called depressing amount, specifically,

an interval between the bottom of the lead 20 and the top



15 I'n this enbodi ment, although a pair of support pins 42 is provided, on?
‘or three support pins 42 may be used. |f only one support pin 42 is us1e@,C ZUUZ
it is preferable that the support pin 42 support the center of the die pad
14. In this case, the sem conductor assenbly |10 can be supported 20 nore
stably by providing a support pin having an elliptical. top surface in
which a dianeter in a direction of the axis 56 of the nold gate 54 is
-longer. In this enbodi nent, although the servyonptor_48 is used as an

actuat or, @Eythedtie @ad ¢ shewndn Fdysdd iFn§eEadareer F?u]ba.n F$434st r at es
the second embodi nent. A Support pin 82 is provided on the upper nold 34 in
"a nol di ng deitde gotad S nté2°ifst§fer §RPLaoRduCtoY AKICH| e to enter
13 L. ~ 1 OCT 2002 .into or he pulled oyt of _the per_nol d 39 as, shown by
an arrow 8£e3RA Wid ith"ecd?ﬂsa}é‘t 15 tlhmg‘nliﬁﬁﬁer'lgmr&:ea%fl o 'p%'tc] 14 of

t he sem conduct or senbly 10 t i SRl d.iyn i1y:38.. The

sem conduc%?%%%?rbq'%’f ;gg’%ro&iosg%thgn%s'%a%ﬁgvé# gh?ﬁ%ﬁ@o% ??ﬁ—%p;q; pad 14_
In the %ecoﬁsﬁ_@)ﬂ{g rg_qptpi%,qnsjt AT leé RulHaSe"BRNEhe LEQiSREr &ffECts as in
t he above enbodi ment can be obtained by injecting the nolding resin into

the cavity RSyl W WHdn & He @ efliieotdtictdrobssbmbBENL € otslust fessenbl y
10 10 with the sem conductor chip 12 on the | ower surface by the support

pin 82. |n idithe Mesramild 36plis deatt wtol.40ppmmt pFhes sBippoak lpdnssed
instead. Fig. 6 illustrates a third enbodi nent of the present invention. In
a nol di ng db¥ile 86 crrd@ati myitho the Horomnpddrhendletprd sbppor tPyslns 82
and 42 are provided on the upper nold 34 and the | ower pold, 36,

rgsgecti velip the disdad thfe 3o Fhon® Bt tO% SPLLHeIiRR LRI of - addenbl y

1

and 42 Dupps HEHARDhT B (AR Ana R B0 YERPCORB VR b CBeCErtg 10,
rosin can bEBET ALY Pl LBpBUf bind T2 1 Ol HFEit ot he
present i nventigd.cdvitdy e aHd NR@odioTant3s dsPabt &t SHAHROII285cHi NS 42
is provided so as to be able to enter into or be pulled out of the | ower
nol d 36. Thesas ammpport pins 42 axe
Fig. 4 is a block diagram illustrating a
15 manufacturing process for a semiconductor device using the
molding device shown in Fig. 1. The semiconductor assembly
10 in which terminais of the semiconductor chip 12 and the
leads 20 of the lead frame are connected by wires 22 is
,r) preheated at about 165°C in order to improve affinity with
20 the resin in step 60 in Fig. 4. The mold 32 is c¢leaned in
step 61. After thle mold 32 is cleaned, the preheated
semiconductor assembly 10 is set in the lower mold 36 (step
62).
The support pins 42 are then raised by the rod 46 and
25 the connecting material 44 by driving the servomotor 48 to

rotate the front cam 50. The upper ends of the support

pins 42 come in contact with the bottom of the die pad 14

10



provided at a position corresponding to the suspension 14 ~ ~1 foigﬁogmu
‘| eads 1,6 which connect the die pad 7.4 to the |ead frame. The suppor n

42 come in contact with the | ower surfaces of the suspension |eads 16 to
support the sem conductor assenbly 10. The suspension |eads 16 to be in
contact with 5 the support pins 42 are provided at a corner of the die pad
7.4 corresponding to the nold gate and al so at the opposite corner. In the
-fourth enbodi nment, since the suspension | eads 16 to be supported are
positioned ef the Fexicapdiortesr assiembiy di0etpagupport hkthe nterval ~p-~
_between the ° 10 support pins 42 can be made relatively |arge, whereby the
seni conductsrmimandnator @ssemdy d0pp6r £8WARAiR Eidbl i ($HP & khodt a
fifth enbodi nent of the present inventign. In tpis enbodi ment .

sem conducthisiddmss Hde wprdicad: posik1od RENGRECEUPRRET PHYRt24 &F ator 70
is 15 disposed in the cavity 38 of the |lower npold 38 and supported by the
support pi rAeteqked kv RPstdos seasor (aotnshryn) 8?°APF%%§£% &2 is forned
in the genter of the bottqm af the _heat .radiator .7 r eventi ng

ni Sposi gi ont WP i® dH e g‘lﬁr t(ﬁ‘é’%sﬁys‘ﬁgﬁ) ’p?ﬁd4gh|&g ‘-Ztgésecur ed in the

recess 72t upno nﬁgglr iiat qr, e 1 C%E? ly 10 is
pl aced on t%%aﬁ%%g%hg%gﬁ of t ggﬂégtqfa ggpgp §8E§hgggrt JQ%§ t he support
pin 42. Aft@le thGewRillE PUHIGN 3Ty el Qotlases@ssh thEnsiperrigl d 34
is closed eﬁﬁftéﬁ?resin is injected in?% the cavity 25 38. After tﬁgpresin
i's injected pyeclselpppori pihd 42 moviedd biynthet bexyometenoisdl 36 at an
appropriate tine as shown by the solid line in Fig. 8 and the resinis
curgd 15 eortxoldEd 200X hes atudoolied). | ALt bhe nigitisamt"t"t o€ Rbg

radf ator 70 can be provided to the _sem conductor assenblg 10 when sealing

with thd r esemicandiinr dewice ywasd ach & ikn HhecF8FAgiDr bd¥is The \or eover,
s nce the SUBRRLL RIO.AZ LS55 54 1L WISP8S38 €5 o DondS@ud g 2t or 7O
from the previous position of the contact portion of the
support pins 42. Since the die pad 14 is pressed against
the support pins 42 by the elasticity of the suspension
15 leads which connect the die pad 14 to the frame and the
wires 22, the semiconductor assembly 10 is not pushed up by
the flow of the resin even if the molding resin is injected
from the mold gate 54 formed in the lower mold 36 under
‘f) high pressure.
20 The upper mold 34 is then lowered to close the mold
32 (step 64). The mold may be closed before the support
pins 42 come in contact with the semiconductor assembly 10.
If the mold is closed before the support pins 42 come in
contact with the semiconductor assembly 10, the
25 semiconductor assembly 10 does not tilt or become out of

position when the support pins 42 come in contact with the

semiconductor assembly 10.

11



fall off the support pin 42 when the sem conductor assenbly 10 is pligﬁd Er‘mmz
the heat radiator 70. Therefore, the heat radiator 7D and the seni comd p
assenbly 10 can be 10 precisely positioned. In this enbodinent, a plurality

of support pins 42 may be provided. 16 ~ ~ ~—ocr 200z CLAIM5S 1. A nethod

of manufacturing a sem conductor device conprising a step of placing a

sem conduct or assenbly in 5 mhich a sem conductor chip is secured to a die

‘pad of | ead f ' d I . ] d

Dasently wiih a rBErRe Fpcteld fr F1oReE s WY KR8 TS "one
t b f3

portof Fhe ihdegted"E aseaﬁ€03%€ /738 el %‘Fvﬁ%ﬂﬁi S sk eEE O

assenbl y; -apg whepei gy { D ool ihddl, GRS il S HI L basmtoe £6sin

I njection port  is cure e support pin Has 15 been p ed into the

mol d. 2. TheJeibed QitARAUABSHET 180 SedSiaSONdy¥eler tlaviesinsigefined in
claiml, wherein the support pin is caused to cone in contact with the die

pad of the JereceRducheds £Reasaeityyss 3, tHdesemidmtcaf aBarisf aeterised a
sem conductor device as defined in claim1l, wherein a plurality of the
support pi nataaa appnngematabtimﬂttajpqlbnthémﬁupgaitomlmhéZranmn 25e
injection port. 4, The nethod of nmnufacturing a sem conductor device 1. 7
lower mold 36 while applying pressure to the resin in the
cavity 38 (step 66). In this embodiment, the support pins
42 are pulled into the mold after 12 seconds have elapsed
from the completion of the resin injection. The pulling
rate of the support pins 42 is controlled so as not to foxm
bubbles in the resin. When the support pins 42 are pulled
into the lower moid 36, the resin flows into the space
which the support pins 42 have occupied, to £ill the space.
15 Pressure is continuously applied to the resin in the
cavity 38 until the resin is cured (step 67). After the
resin is cured, the mold 32 is opened in a step 68 and the
semiconductor assembly 10 is pushed up using an ejector pin
provided in the lower mold 36 and removed from the mold 32
20 (step 69). The semiconductor assembly 10 removed from the
mold 32 is conveyed to the next step (step 70).
In this embodiment, since the resin is injected into
the cavity 38 while supporting the semiconductor assembly
10 with the support pins 42 which are in contact with the
25 bottom of the die pad 14, the semiconductor assembly 10

does not tilt or is not drawn down by the flow of the resin.

Moreover, since the semiconductor assembly 10 is slightly

12



~, ~, 1 OCT 2002 as defined in claim2, wherein a plurality of the quppqxg'zmh
‘pins are arranged substantially on the axis of the resin injection port
5. The method of manufacturing a sem conductor device as defined in any one

of clainms 1 to 4, wherein the sem conductor assenbly is pushed by the

support pinin a direction away fromthe previous position of the contact
portion of the support pin. 10 6. The nethod of nanufacturing a

-sem conduct or device as defined_ in any one of ¢la % to 4, wgﬂéeln t he
seni conduct presge@ngpward st Eﬂ%uﬁhﬁ|H¥QM%9“§aPPF}t%PFh° hEhg; o BrOV|ded
on the lower side. 15 7. The nethoq of4§gnu5 cturln a semconducté devi ce
as defined PATELAR®E thHAHSFREPTHP BF35§ EROPECYRALF k28 in the
cavity with the die ad prOV| e si de. Thg, et hpd of
nanufacturlﬁﬁmé9%%ﬁﬂ %ﬁﬁgleihaéi? 3&?ﬁ§&nﬁn“8n§YoE%e fi%V 2 to

4, wherein e sen e i he die
pad p=ovi de{dnsnr?ﬁ% up eE% gg ggc#‘ﬁeghé h%% %f nanﬁgcft )ljcrh:@nglaet

sem con deyi gngi—pe@aﬂ b leAiiMinatd. ~ ~ ocr zoo; wherein the
senicongﬂctgédaggeﬁg €§fs pl aced in thé'éé:ity with the die pad provided on

t he upper side.

1#n s nekbvadinintyamstineet thienguppeeti pimsiue2 caxrd devi ce as

deffined in claim1, wherein the support pins are caused to cone in contact
wi t h bot h taettapednbly bie ovemforidirors difi,c dredighitopf the projected

)

10

15

20

25

support pins 42, operation rate, operation method, and the
like can be optionally set, whereby conditions suitable for
various packages can be set. Morxeover, since the movement
of the semiconductor assembly by the flow of the resin can
be prevented in this embodiment, adjustment of the molding
conditions is not needed, whereby processability of the
molding step can be improved.

In this emhodlment, although a pair of support pins
42 is provided, one or three support pins 42 may be used.
If only one support pin 42 is used, it is preferable that
the support pin 42 support the center of the die pad 14. In
this case, the semiconductor assembly 10 can be supported
more stably by providing a support pin having an elliptical
top surface in which a diameter in a direction of the axis
56 of the mold gate 54 is longer. In this embodiment,
although the servomotor 48 is used as an actuator, a
¢ylinder or the like may be used instead.

Fig. 5 illustrates the second embodiment. A support
pin 82 is provided on the upper mold 34 in a molding device

80. A support pin 82 is arranged so as to be able to enter

13



assenbly . 10 11. The nethod of manufacturing a sem conductor dEViﬁi ﬁSOCT 2002
defined in claimZ, wherein a pair of support pins is caused to co I'n
contact with the suspension | eads that connect the die pad to the |ead

franme. 15 12. A method of manufacturing a sem conductor device conprising

the steps of: supporting a heat radiator placed in a cavity o a nold with

at | east one support pin provided substantially J 20 an the axis of a resin

-injection port;: placi di e f f [ I conduct or

o o1 s secthtd Sh BRSO DI RO IR (ERPr hBTR, 38 40 Chod BF &RTOLS

resin injec in t It va g, f esShNubBbeCLi ré r

‘pul l'i ng ![ heégg%‘%oé?' p%ﬁd ﬁ?ﬁﬁ(\)é %/Jhﬂ:a drylﬂtgﬁlgﬁth?hugﬁggéggﬁ@ﬁg.f‘ﬁ]}}a@rret hod

o~ manufact gy i ad f@r%foa@?sté;ﬁéomw&]g assdabipedoi that aian gPacaderein a
|

recess for prev ng mspositioning is formed on a | ower surface of the

heat radi at 91} ené é&@iﬂﬁaéa.!S Fiedlisinfilcondustppocheg by ibepsoppded @in in
the recess. 14. The net'hod of manufacturing a sem conductor device as
defined § n gl pbwei2s@rfdcs, oftiecidien paldurldl.i ty of the support pins are
arranged substantially on the axis of 10 the resin injection port. 15. A
mol di ng devi ce f oInathersasmmlenhodinente coospitytad: in Hpls MHRRIC S
capabl e of being opened or closed and 15 is provided with a cavity for

pl acing a séhﬁc%hﬂﬁc?%ﬁe%%%éﬁﬁlvnVHHQﬂ?hﬂﬁﬁpFW?@él&GQEnFEBnBﬁCSBFaiﬁ?%

secured to fy injecting the molding resin into the cavity 38 while

supporting the die pad 14 of the semiconductor assembly 10

{f) 10 with the semiconductor chip 12 on the lower surface by the
support pin 82. In this embodiment, a plurality of support
pins 82 may be used instead.

Fig. 6 illustrates a third embodiment of the present
invention. In a molding device 86 according to this
15 embodiment, the support pins 82 and 42 are provided on the
upper mold 34 and the lower mold 36, respectively, to
support the top aﬁd bottom of the semiconductor assembly 10
placed in the cavity 38. In this embodiment, since the
support pins 82 and 42 support the top and bottom of the
20 semiconductor assembly 10, movement of the semiconductor
assembly 10 due to the flow of the injected resin can be
completely eliminated.
Fig. 7 shows a fourth embodiment of the present
invention. In the fourth embodiment, a pair of support
25 pins 42 is provided so as to be able to enter into or be
pulled out of the lower mold 36. These support pins 42 are

provided at a position corresponding to the suspension

14



die pad of a lead frane; a resin injection port provided to the nDlEngb 2002
'injecting a resin into the cavity; 20 at |east one support pin prov d pL
the cavity substantially on the axis of the resin injection port such that
t he support pin is able to enter into or be pulled out of the cavity to
come in contact with the sem conductor assenbly in the cavity; and 25 an
actuator which noves the-support pin in a direction of the axis of the

nol.d sqgiconductor

- in, 20 ~. .= OCT 200 T, [ deyij f
Gevt oo ab dbeaReaf rwhFal oRneey e, A & B3 04T FOy thF 1B BRI “pi ne are
ol di ng. devPRE FEPPAERIRt e oy ichD R i kRLEEE, 08pP typfacdy T1e

nol di ng devt I'Cé as define clarm or 16,
wherein the consi st s. of I a ' t oget her
formthe ca9fg'?ggeaﬁﬂs?ﬁ%s§%p%%éﬁo@%rld{£gisglPS%QSr g\blg\é\gémgﬁ!)ﬁ%&?v\er nol d.
1.8. The nolLd Vige e 3uspenceBHUELRasIEYi €6 BS Tefddifthdt wiltdi m 15
or 16, mher%?%ggﬁgﬁn%fd ggﬁgigtg of an upper nold and a 15 | ower nold which
t oget herg f ogfit B@ppa¥tt Yinsndk tdre Prildedpiat ascprasrded thetdie uppdr

nmol d. 19. The nolding device for a seniconductor device as defined in claim
15 or 16, i 120cubeesponding nod deleomsilst gyadfe amduppee abl thanopposther nol d
whi ch together formthe cavity, and the support pin is provided in each of
the upper aadrhewer ¥mlthe fxoirtthembeddnggtdesineefhe SuRNHuct or

device as 25 defined in claim15 or 16, wherein the_ s ort pin is provided
at a positi 6Radsr L8shBnBP nEURRCEIRA ARE PaFidilongd ?En#ggnﬁﬁﬁgﬁ? assenbl y

‘ corners of the die pad 14, the interval "p" between the

{”) 10 support pins 42 can be made relatively large, whereby the
semiconductor assembly 10 can be supported more stably.

Fig. 8 shows a fifth embodiment of the present

invention. In this embodiment, a semiconductor device
having a heat sink is manufactured. A heat radiator 70 is

15 disposed in the cavity 38 of the lower mold 38 and
supported by the support pin 42 as shown by the broken line
in Fig. 8. A recess 72 is formed in the center of the
bottom of the heat radiator 70 for preventing
mispositioning. fhe upper end of the support pin 42 is

20 secured in the recess 72 to support the heat radiator 70.
The semiconductor assembly 10 is placed on the upper side
of the heat radiator 70 supported by the support pin 42.
after the semiconductor assembly 10 is disposed, the upper
mold 34 is closed and the resin is injected into the cavity

25 38. After the resin is injected, the support pin 42 is

pulled into the lower mold 36 at an appropriate time as

shown by the solid line in Fig. 8, and the resin is cured

15



21 ~ ~ a ocT ZooZ placed in the cavity. 21.. The nvol di ng devi ce for,
'sem conduct or device as defined in claim17, 5 wherein the support éh’beJ 2002
provi ded at a position corresponding to the die pad of the sem conductor
assenbly placed in the cavity. ,~ 22. The nol ding device for a

sem conductor device as F 10 defined in claim 18. wherein the support pin

is provided at a position corresponding to the die pad of the sem conduct or
-assenbly placed in the cavity. 15 23. The nol ding device for a

sem conductay diesexribed. defined in claim 19, wherein the support pinis

provi ded at a position corresponding to the die pad of the sem conductor
"assenbly pl aced iin ttieis anitodizenz4. thee hgptdragdiabor c20f@an PReni conduct or
device as defined in claim15, wherein a pair_of support pins,is provided
subst ant i al pyovidedctaxtile Feminondusiteor gssembdy HBr vhennseabingeveth the
support pins are placed at positions corresponding to suspension | eads

whi ch connethe t¥esin e therehy 1SHapldfydddd fdeomaguLarbnyiry PRRCFRE3 frane.
RN L NN MG T IR e
72, the heat radiator 70 is not out of position nor does it
fall off the support pin 42 when the semiconductor assembly
10 is placed on tﬁe heat radiator 70. Therefore, the heat
radiator 70 and the semiconductor assembly 10 can bhe
10 precisely positioned. In this embodiment, a plurality of

support pins 42 may be provided.

16



26. The nethod of manufacturing a sem conductor device as defined irt _]ai
17, wherein the actuator is a servonotor. ,, ~, 0 27. The nethod of 11 OCT 2002
manuf acturi ng a sem conduct or device as defined in claim 18, wherein the
actuator is a servonotor. 28. The nethod of manufacturing a sem conductor
15 device as defined in claim 19, wherein the actuator is a servonotor. 29.
A sem conductor device manufactured by the nethod as defined in any one of
-claims 1, 2, 3, 4, 1.0, and 11. ZO 30. A sem conductor devi ce nmanufactured
by the method as defined in claim 12 @AM 23

. AA . A3{. A3. A3, R A3?. A3e. A3H. AS. A@ . AS. A@ 3. Ayue. Af

e. Ay. AS. Al +. A, . Al , . Afu?. Al e. A3?. Ay+. ASD~, ; =>Cby5n . i zupkf a\V\]ca] cajc

2l eTal cal cal cal call qal cal eaf el cal catl el call cal SalA Sl Al S fRe) oa oal

}xsni d_21 ¢l cal ca gg] cg glee ]oga]pgg]ca«agcgl gazagaw;fagscmycaﬂfal cal cal ¢

a) ca] ca] ca]

o ca] oAl - ﬂ%%?ﬁn@a@ea@&%ﬂc%a]aﬁg cglggapdeal cal cal o

G M tu}xr g dihCald all l&mwyce@] aahsahcahaa;eaim& o@ﬂ@al ca] ca] ca] ca] cal

cajca]c alJca ﬁ caj ca] ca] ca] ca] ca] Ca] ca] ca] ca] cal G

HLN, - Oc| w idigai ¢t ddudien] calseuay] eza]tha]aca]esahcﬁiiﬁé:]ct@d chjom]teg ca] ca]c al c
ajc aj caU] cal] cal] caU] caU] caU] cal] cal] cal] ca]calUcaljca ¢ N?{I @{

Pyt | we deidiycal cal cal c

c CaLfiLfiLfiLf%%ﬂr%ﬂzﬁ%ﬁk%% SSB R EIRDDIE TG BRB LR " (() oyt o] & [V

a] ca] c ])gg] ca]%g@%gﬂ c%} cg% ca] ca% ]f)c)g] %215@2* ;eg,]}caU]_Bcroa&\ é’a%&jl‘lca] ca] c

b
a] cIa]Ncg]g ca]ﬂ:a%é:al} cg %L%%?Jcogfdcg%]cg%] %g]’il"g? ?j‘ca %80%‘5%77/ 111
Ot OUOVOOOO%@“&%;SQA}@ZZB*B 33| wr rrhc"Y] ]1]ca] ca]ca] ca] ca] ca] ca]ca]ca]ca]c
a

ajcajcalc o

a] ca] ca] ca] ca] cajalredrc ajralreslinalindpctpdajnad cthe afaved 138 Ijrmd getest 4444Mb55
56: 6v666666[ 7\ 777828893999} xsni d_Z]]]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ¢ a] ca] oodscia cia dtiadre o] d&| cured] edfes] shpcapepEh|RHY 2ADII0: k:

S gtz<<<o:::>A>B>L>] >| >>Y?[ ??2?2?@xsnid_Z]]]]] ca] ca] ca] ca] ca] cal ca] ca] c
a] ca] cdPcalrest AHdied e the mold.

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! N\aIEXEONA) BDBJ BIVB[ BnBpBBBB5
Cr CCCCC! DkDI DDD@| EEE~yt 0j e [ V] ] ca] ca] ca] ca] ca] ca] caj] ca] ca] ca] ca] ca] cajcalc

a] caj ca] ca] ca] cal£ d of turin nductor dev
aJ ca] ca] ca]ca]callca eﬁé’tﬁjté‘é’] ca’] caagalffﬁﬁ' 1I%cFF %f%l'co Hnl11—|| Hel 1] /JJJ

i<| K]] KXFKKFlﬂéf]de]hLiﬂé/u e "oild 6l 3] cHleg@litalnel eabgal:ﬁa];s;ﬁ] is] espsad) €8] ca] ca
ca)] ca]calca]calc

a] cq] ca] calcune alrc adoxe s calltdn|tiee edlel PMNONE tikEVORRDOOUPRFERPP* " QQQQOR R
) RERRRS<S{ vqgl gb] X]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] cdlca]asdembilyn] cal c

a] caU] ca] cal] ca] ca] ca! <SsSSS! T$T' T7T! U_UUUVVVVVVKWNAKS X6 XXUYWYYYY8Z;
Z{vgke_Yl gb] X] 1] U] caU] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca

] ;‘:]Z('\:E][ ;ia ]ZES][ gﬂ T?ﬂ %tﬁ-&l‘i ca% %]aa]ﬁ%%}a)%ﬁ"% g a semiconductor device

7Y zupkf a\ “fca’f’@fca‘fcaﬁ%‘fcaq nilens] sopakagheg) 6eoLhal sabpatealt cal ca

U] ca] cal] ca

a] cal Y'g A *‘?‘eﬁ ‘ ‘éﬁ ‘s‘ass‘taﬁa_mqa@%bmbamgp&sfatwe]ieaiﬁal ca] ca] ¢
a] cal ca] c ca] ca]calcaJcta]c aU

a] ca] cglsca] L &t Ll Gedee] cal ca] ca] ca] ca] ca] ca] ca] ca] ca! bbbcc2cl c} cccdFdzd}
dddddde* e- eEeueeeeee

f=f[fff{vql gb] X]]]]ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c, a]cal]caU
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! fffg. gaggg+hAhr hhhhhhi #i % Pi i

i 4. The method of manufacturing a semiconductor device
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‘ca]ca]ca]ca]ca]c a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca gkkkl | nb 1 UCT ﬂmz
nﬂnnnnnn8n8nnnnn0901ooopppCpppp}mqkfa\vpjdAYIgb]X]]]ca]ca]ca]caLﬂcn%H

Ul caU] caU] cal] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]c

a] ca] caU] cal] cal] cal] cal] capppqCGygqqqqqqrr, rgr}rrrrs<sRsl sosssst
tt$tYtnttzupkfalW]]ca]ca] ca] ca]ca]ca] cal] ca] ca] ca]ca] ca] ca]ca]ca]cal]ca]ca

] ca] ca] ca] ca] ca] ca] ca] ca] c, a] cal] ca] ca] ca]caicalttuDuuu yuuuvvgv} vVvvvvvv) w w
bwewgwwwix 8s, defined in claim 2, wherein a urallty of the suppo rt
x}xszupkfalW]]ca] ca] ca] ca] ca]c]ca]ca]ca cal ca] ca ca caj calcalc

a] ca] ca] ca]maqualr@a]a@a:p@qs]}ic&%lé]afé]afg]a}&]é 1&04 Jé ’; 2l cal cal
@0 & ()-yZ10% & ()-10% & ()- ,&10%/ & ()-10% & () - & SLa@%iO%& -9
%40% / & ()-@WP@)‘-’%%O%& ()-910% & ()-10% & () - L5nf H @
710% & ()- @BL10% & ()- 3'110% & ()-110% & ()-/f 109 & () -

%@W0% /& ()-9.ixZ<@O0%& ()- 3s 0%k ()-@10%& ()- |*10%°P& ()- 10

/
[ 110 ¢/ | 9@ géo%gfé %ltft)o@ g§ %RB%A%%%n&Oa/@éﬂchﬁ&ﬁ&r HOE e -

40S3 - &20%& () -
Lyl =i | xZ<ay{B 1% rfad )i HpYR ok $E0Eafns #1006 4) - 9! #109%& () -1, 10%& ()-=
f H>41010; 109&' ()-37 10%& ()-f510%& ()-3G 10%& ()-, 10%& ()-
y($10%' () - G } _Ad4hkeit0%he( sefltofduclor 8AH8@EN )y G "thi¥lfed by the
109%&' ()-1109%& ()- MLOSMeFA4101f 10%&' ()-!dJf 109%41&' () - 109%&' ()- 10%& () -
S, 10%& () - &'y )pﬁs@iEmmrewmmawysﬁ@mom(pr%vuw)/@qalmm/& ()-
109&’ () s 109%& () - Q<xaBA41010-10%&' ()-3. 109%& ()-S, 10%& ()-
1& y (SB/tdne contact PRavEon) oridvmemapmeriopm
tlotg«& ()-7mLO%&' ()-5z109%& () - 3#10%& ()- S1y10%& ()- GaBYNC101l' 10%& () -

/10

6. The method of manufacturing a semiconductor device
as defined in any one of claims 2 to 4,
wherein the semiconductor assembly is placed in the

cavity with the die pad provided on the lower side.

16
7. The method of manufacturing a semiconductor device
as defined in claim 5,
wherein the semiconductor assembly is placed in the
(:) cavity with the die pad provided on the lower side.
20
8. The method of manufacturing a semiconductor device
as defined in any one of claims 2 to 4,
wherein the semiconductor assembly is placed in the
cavity with the d?e pad provided on the upper side.
25

9. The method of manufacturing a semiconductor device

as defined in claim 5,
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10 10&<10%& ()-| 73R8%&ih)a pair of support pins is caused to come in
contact with the suspension leads that connect the die pad

to the lead frame.

15

12. A method of manufacturing a semiconductor device
comprising the steps of:
supporting a heat radiator placed in a cavity of a
‘ ) mold with at least one support pin provided substantially
20 on the axis of a resin injection port;
placing a die pad of a lead frame to which a
semiconductor chip is secured on the heat radiator and
closing the mold; and
curing a resin injected into the cavity from the
26 resin injection port after pulling the support pin into the

mold.
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a resin injection port provided to the mold for
injecting a resin into the cavity;

20 at least one support pin provided in the cavity
substantially on the axis of the resin injection port such
that the support pin is able to enter into or be pulled out
of the cavity to come in contact with the semiconductor
assembly in the cavity; and

25 an actuator which moves the support pin in a

direction of the axis of the support pin.
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17. The molding device for a semiconductor device as
defined in claim 15 or 16,

wherein the mold consists of an upper mold and a
lower mold which together form the cavity, and the support

10 pin is provided in the lower mold.

18. The molding device for a semiconductor device as
defined in claim 15 or 16,
wherein the mold consists of an upper mold and a
15 lower mold which together form the cavity, and the support

pin is provided in the upper mold.

19. The molding device for a semiconductor device as
defined in claim 15 or 16,
20 wherein the mold consists of an uppexr mold and a
lower mold which together form the cavity, and the support

pin is provided in each of the upper and lower molds.

20. The molding device foxr a semiconductox device as
25 defined in claim 15 or 16,
wherein the support pin is provided at a position

corresponding to the die pad of the semiconductor assembly
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corresponding to the die pad of the semiconductor assembly

placed in the cavity.

22. The molding device for a semiconductor device as
defined in claim 18,

wherein the support pin is provided at a position
corresponding to the die pad of the semiconductor assembly

placed in the cavity.

23. The melding device for a semiconductor device as
defined in claim 19,

wherein the support pin is provided at a position
corresponding to the die pad of the semiconductor assembly

placed in the cavity.

24. The molding device for a semiconductor device as
defined in claim 15,

wherein a pair of support pins is provided
substantially on the axis of the resin injection port; and

wherein the support pins are placed at positions
corresponding to suspension leads which connect the die pad

of the semiconductor assembly to the lead frame.
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‘ 10 27. The method of manufacturing a semiconductor

device as defined in claim 18, wherein the actuator is a

servomotor.

28. The method of manufacturing a semiconductor
15 device as defined in claim 19, wherein the actuator is a

servomotor.

29. A semiconductor device manufactured by the method
' ) as defined in any one of claims 1, 2, 3, 4, 10, and 11.
20

30. A semiconductor device manufactured by the method

as defined in e¢laim 12 or 13.
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