L—SPECFEPCATION RESI N SEALI NG DI E, RESI N SEALED- TYPE SENICONDUC%%? CE
AND METHOD OF MANUFACTURI NG THE DEVICE Field of the Invention T X%?emfgp
Fnvention relates to a resin sealing die having a function of transferring
synbol s such as a trademark, a nane, a hanufacturing site, a manufacturing
date, etc. which are carved thereon onto the surface of a resin-seal ed-type
sem conduct or device, the resin-seal ed-type sem conductor device and a

met hod of manufacturing the resi gEgalwtd sem conduct or devi ce.
Background of the Invention A prior art w e described with reference to
FIGS. 7to 9. FIGS. 7 (a) and 7 (b) are the plan views of upper and | ower
dies of a conventional resin sealing die, FIG 8 (a) is a sectional view of
FIG 7 (a) RESI#h SEAUENG iDEE ,E-RESIN-GEAS.HINTYRE &REUONDWRITOR @pvafcd G 7
(b) taken along line F-F and FIG 9 is a cross sectional view of a

resi n-seal ed-type sedNDbMETHON Ofc MANYFAGTIURING] THE MEMICETO! di ng using t he
resin sealing die. A resin-seal ed-type sem conductor device 51 is nade of

t hernosetting or thernoplastic resin by way of pressure

Field of the Invention

The present invention relates to a.resin sealing die
having a function of transferring symbols such as a trademark,
a name, a manufacturing site, a manufacturing date, etc. which
are carved thereon onto the surface of a resin-sealed-type
semiconductor device, the resin-sealed-type semiconductor
device and a method of manufacturing the resin-sealed-type

semiconductor device.

Background of the Invention

A prior art will be described with reference to FIGS. 7
to 9. FIGS. 7 (a) and 7 (b) are the plan views of upper and
lower dies of a conventional resin sealing die, FIG. 8 (a) is
a sectional view of FIG. 7 (a) taken along line E-E, FIG. 8
{b) is a sectional view of FIG. ? (b) taken along line F-F
and FIG. 9 is a cross sectional view of a resin-sealed-type
semiconductor device subjected to resin molding using the
resin sealing die.

A resin-sealed-type semiconductor device 51 is made of
thermosetting or thermoplastic resin by way of pressure
injection moldi;g under a temperature (150°C - 400°C)

condition at which temperature the resin melts. In order to

E="X 10
£
e

~

.



I njection nolding under a tenperature (150[err] - 400[err]) condition at
whi ch tenmperature the resin nelts. In order to 2 subject the resin to
the pressure injection nolding, first a_sem conductor chip 54 to be seal ed
in resin is bonded onto the die pad 53 2f a lead frane usi ng silver paste,
tin-lead solder, gold silicide or the like, or connected thereto by way of
eutectic. Then, electrode termnals on the main surface of the

sem condugfie &) th4r &4 £n CREINEHE sk d S e ﬁQ+é’ct?dSn Shé V&in| at£lstip end
portions (inner |eads) of |leads 52 respectively via netal wres 55 nmade of

gol d, coppakic@mwdudyomadhid 84 (A Sed hed NDE Orgs £15 Si ©nbdwdeld ngnt ainthé he
sem conductor chip 54 is arranged on a predeterm ned position of a | ower
di e 57 ofdiehepadsidh skad i Iepdli frage olsing cobposedpastan vppelead e 56 and
the lower die 57, but at this stage, the leads 52 projecting fromthe resin
are not bekdemt gdkdrsilinideovwn the bikdes onicanhected pokeréetm Mhevray t he
surface of the lead frame provided at a predeterm ned position of the | ower
die 57 i oTleratiy. t Etheppalegtradadietninalbs emdtny Bdin gyurface of
predeterm ned pressure is applied to the
. the semiconductor chip 54 are connected to the gold- or

silver-plated tip end portions (inner leads) of leads 52

respectively via metal wires 55 made of gold, copper etc. by

way of ultrasonic thermocompression bonding, and the

semiconductor chip 54 is arranged on a predetermined position

of a lower die 57 of the resin sealing die which is composed

of an upper die 56 and the lower die 57, but at this stage,

the leads 52 projecting from the resin are not bent yet.

Then, the lower die 57 is raised to a position where the

surface of the lead frame provided at a predetermined position

of the lower die 57 is clamped'by the upper and lower dies 56

and 57 so that a predetermined pressure is applied to the

surface of the lead frame. In this state, the aforementioned

séaling resin is injected under pressure from a resin pool of

the die into a cavity 58 via a runner portion and a gate

portion 59, so that the resin-sealed-type semiconductor device

51 is formed in the shape of the cavity 58. After the

completion of injecting the resin, the resin-sealed-type

semiconductor device 51 in which the inner leads, the

semiconductor chip 54 and the metal wires 55 are sealed is

held in the resin sealing die for a predetermined period of

time until the primary cross-linking reaction of the resin is



surface of the lead frame. In this state, the aforenmentioned sealing resin
Is injected under pressure froma resin pool of the die into a cavity 58
via a runner portion and a gate portion 59, so that the resin-seal ed-type
sem conductor device 51 is formed in thd shape of the cavity 58. After the
conpletion of injecting the resin, the resin-seal ed-type sem conduct or
device 51 in which the inner |eads, the sem conductor chip 54 and the netal
wres 55 adfppe@ded is held in the resin sealing die for a predeterm ned
period of time until the primary cross-linking reaction of the resinis

3 conpleted. Hisealtedr, e IR die 57 | S | ARSI A 1Q YK té(]feer%{h

sealing die, when an ejector pin 60 incorporated Iin the upper
proj ects de¥Didded Payidhebr @ juefort e diEri b fp@ fd tihe i d8fber

resi n-seal ed-type sem conductor device 51, thereby releasing the sanme from
the upperdid & Gprdjm:ioviartdithed Eava fiuriheto |mysh ethedppdt &uadlade pPi n 60
I ncorporated in the | ower die 57 pushes the | ower surface of the resin-

seal ed-t e tdarimohthkd tres ide\siead et t yidee rsedmi acridastiarg devdice 51,

thereby releasing the same from the upper die 56. The lower

die 57 is further lowered and an_ejector pin 60 incorporated

in the lower die 57 pushes the IOQer surface of the resin-
sealed-type semiconductor device 51, thereby releasing the

same from the lower die 57.

Particularly releasing the resin-sealed-type
semidonductor device 51 from the lower die 57 is performed
while the sealing fesin is exposed to the room temperature so
that it contracts in size facilitating the release. The
resin-sealed-type semiconductor device 51 is subjected to
aging for the purpose of annealing and secondary cross-linking
reaction, when it is heated for a predetermined period of time
at a temperature higher than the glass transition temperature
of the sealing resin. In the succeeding process, a metal
coating of tin-lead alloy is formed on the surface of outer
leads by way of electroplating or soaking the outer leads in
the aforementioned melted alloy in a tank. Further, dambars
connecting the outer leads to each other are cut by a cutting
die and then formed to desired shapes using a formiﬁg die to
complete the resin-sealed-type semiconductor device 51 having
a predetermined outline.

The semiconductor chip 54 described above is sealed in



same fromthe |ower die 57. Particularly releasing the resin-seal ed-type
sem conduct or device 51 fromthe lower die 57 is perforned while the
Sealing resin is exposed to the roomtenperature so that it contracts in
size facilitating the rel ease. The resiﬁ-sealed-type sem conduct or device
51 is subjected to aging for the purpose of annealing and secondary
cross-linking reaction, when it is heated for a predeterm ned period of
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sealing resin. In the succeedi ng process, a ne coating of tin-Tead all oy

is fornmedmh the mind ate tHe WEmwicdmBdstdy Npdp Of4 el SCEFOPESd | §1Y O SOaki NG
the outer leads in the aforenentioned nelted alloy in a tank. Further,

danbars cmResTtamdawesr cutrffadecads the asdi midwnlad-etyps $¥micsndid ey di e
and then forned to desired shapes using a formng die to conplete the
resi n- sedlestiaey fd -sefhsomitdiost ofe\dimin tilnghaw inrerla qumeskeitsas g tiasd $edpd ne.
The sem conductor chip 54 described above is sealed in 4 the

af or enentdfoP@RP Ldag, rrdatdag sk anticndaneostdmp cemnsferring the

ink onto the upper or lower surface of the resin-sealed-type
semiconductor device 51 and curing the transferred ink by way
of-heating or ultraviolet degradation. For marking, it is
necessary to previously remove fatty matter on the surface of
the resin before transferring the ink in order to prevent the
s;me from being peeled off or blurred due to the fatty matter.
The methods of removing the fatty matter are cleaning the
resin with organic solvent, burning the resin with oxyhydrogen
flame, etc. As to the mark, a trademark, a manufacturing
site, a manufacturing date and other informations are also
printed other than the name. Marking the resin-sealed-type
semiconductor device 51 is completed in this way. |
According to the prior art, the inner lead portions of
the 1ead§ 52, the semiconductor chip 54 and the metal wires 55
are integrally formed with sealing resin to manufacture the
resin-sealed-type semiconductor device 51 having a desired
outline, thereafter the name, manﬁfacturing date etc. of the
semiconductor chip 54 are marked on the surface of the resin-
sealed-type semiconductor device 51 by way of transfer
printing. The prior art, héwever, had a problem that the
marking process was indispensable thereby increasing the

number of manufacturing processes, and further causing an



and the nane of the sem conductor chip 54 is printed on the upper or | ower
surface of the resin-seal ed-type sem conductor device 51. The net hod of
printing a mark conprises the steps of applying printing ink onto a nane
stanp, transferring the ink onto the upper or |ower surface of the

resi n-seal ed-type sem conductor device 51 and curing the transferred ink by
way of heating or ultraviolet degradation. For marking, it is necessary to
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are cleaning the resin with organic solvent, burning t resin with

oxyhydr ogeis fé i@t r &£t Lon ASE tita i NS¢ eds [ rademark, a manufacturing site,
a manufacturing date and other informations are also printed other than the

name. Marki ng Fetlieshdreeadeshingd et i d errabietOF ey ikes Hil-den M gied in
this way. According to the prior art, the inner |ead portions of the 1eads
52, the ssmicorthotioor oheyidel HENd dhepretalt ing eshdmarle firdneBealdg/ f or ned
with sealing resin to manufacture the resin-seal ed-type sem conduct or

devi ce S5Parhach ff dreposas dihd isve fadeerafiftles trdmimaie,a et act uri ng date
etc. of the sem conductor chip 54 are marked on the surface of the resin-

seal ed- t YRR iRl it drheddvinnd rg1 timenepr dfhe rhaifhdy of a torch are

not properly set. Recent resin-sealed-type semiconductor
devices 51 are light-weighed, thinned, shortened and
miniaturized. As a result, the surface of the semiconductor
chip 54 or the metal wires 55 are positioned just under the
surface of the resin, so that exposing the surface of the
resin to a high temperature causes the deterioration of ghe
performance or quality of the semiconductor chip 54, and
consequently the uneconomical production of defective products

and the reduction of reliability.

DISCLOSURE OF THE INVENTION

Accordingly, it is the object of the invention to provide
a resin sealing die, a method of manufacturing a resin-sealed-
type semiconductor device capable of improving the
productivity and reliability of the resin-sealed-type
semiconductor device and the resin-sealed-type semiconductor
device manufactured by the method.

A resin sealing die according to claim 1 is a resin
sealing die for manufacturing the resin-sealed-tpe

semiconductor device by sealing a semiconductor chip with



printing. The prior art, however, had a problemthat the narking process
was i ndi spensabl e thereby increasing the nunber of manufacturing processes,
and further causing an 5 electrostatic breakdown. Moreover, it is
necessary to performtotal visual inspe€tion for the thickness, breakage or
m sregi stration of marked letters. Furthernore, burning the surface of the
resi n-seal ed-type sem conductor device 51 for preventing the mark from

bei t [ ag i @ epperature if
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shortened and mniaturized. As a result, the surface of the sem conduct or

chip 54 otodtwonet@hchi 6€ebp o ELAOSE Ldneslr | 4i8d WpseF 4Ae BswdAceiof the
resin, so that exposing the surface of the resin to a high tenperature

causes t heomiet &3ing adn oengfatdie Hekd arimdlcei Oroppial t6 yeid ddei Sem Handaict or
chip 54, and consequently the uneconom cal production of defective products
and the mefsk ibleot hatindid imark carved on the reference surface

thereof facing the cavity is detachably attached to the
engraved hole.

In the resin sealing die having the aforementioned
structure, when a to-be-molded body composed of the
semiconductor chip, the lead frame, the metal wires etc. is
integrally formed with sealing resin, it is possible to carve

) a mark on the front or back surface of the molded body
concurrently therewith, thereby realizing a relief marking.
Further, it is easy to change the mark by exchanging the mark-
carved metal block attached to the engraved h&le with that
having a different mark carved thereon.

Thus, the marking process of the conventional transfer
printing can be completely eliminated to enable the reduction
of cost. Further the ink which remains in the marking process
of the conventional transfer printing need not be produced as
industrial waste. Moreover, the mark becomes clearer compared
with a laser mark, and since the surface of the semiconductor
chip or metal wires inside the resin-sealed-type semiconductor
device are not heated, the influence of heating on the quality
can be eliminated. Furthermore, since the mark is imprinted
by the metal block 11 of the resin sealing die, the

disappearance} blur, deformation, misregistration, etc. of the



DI SCLOSURE OF THE | NVENTI ON Accordingly, it is the object of the invention
to provide a resin sealing die, a nethod of manufacturing a resin-seal ed-

fype sem conductor device capabl e of inﬁ:oving the productivity and
reliability of the resin-seal ed-type sefi conductor device and the _

resin-seal ed-type semi conductor device manufactured by the nethod. A resin
sealing die according to claiml is a resin sealing die for manufacturing

t he resi | gl ' ' Y ' } con tor chip
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other, at |east one of the upper and | ower dies conprising an engraved hol e

whi ch i s sl ididdevtaval yinspek i oetsystdmcto headuge acs@t k carved on the
reference surface thereof facing the cavity is detachably attached to the
engr aved Brthang ing hthe geark sefal i mitea havi ok tiher advel terbeinig ottesl
structure, when a to-be-nol ded body conposed of the
product type can be performed with the temperature remaining
high.

A resin sealing die according to claim 2 is a resin
sealing die for manufacturing the resin-sealed-type
semiconductor device by sealing the'semiconductor chip with
sealing resin, wherein the cavity of the resin sealing die is
formed at a portion where the separable upper and lower dies
confront each other, at least one of the upper and lower dies
comprising an engraved hole which is open to the cavity and a
through-hole which communicates with the engraved hole, and a
metal block having a mark carved on the reference surface
thereof facing the cavity is fit in the engraved hole to be
movable back and forth therein, and wherein an ejector pih is
inserted in the through-hole, the tip end of the ejector pin
being connected to_the metal block so as to project the metal
block into the cavity by way of the ejector pin when the upper
and lower dies are released from each other.

Owing to the structure described above, a mark is
imprinted on the surface of the resin-sealed-type
semiconductor device concurrently with the resin molding
thereof to form a relief mark thereon. Further, since the

semiconductor device is released from the die by projecting

the metal block into the cavity using the ejector pin, it is



sem conductor chip, the lead frame, the netal wires etc. is integrally
formed with sealing resin, it is possible to carve a mark on the front or
back surface of the nolded body concurrently therewi th, thereby realizing a
relief marking. Further, it is easy to 8hange the mark by exchangi ng the
mar k- carved netal block attached to the engraved hole wth that having a
different mark carved thereon. Thus, the marking process of the
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waste. Moreover, the mark becones clearer conpared wth a aser

si nce t hef san feige oésihesegningndli€i or chip or netal wires inside the
resin-seal ed-type semni conductor device are not heated, the influence of
heating on theA (qresinyseabibe die Mmoadsdlind utd helaidi el Somgeidde Hark is
imprinted by the nmetal block 11 of the resin sealing die, the

di sappear®gical blegk hiatbrgerimicrrorsregisatimibinished oéféedtence 7 mark

generated by_the conventional transfer printing are
surface.

The above-described structure realizes an outline finish
of the resin-sealed-type semiconductor device taking into
consideration a contrast between the surface thereof facing
the reference surface and the surface surrounding that.
Further, making the mark area and the area surrounding that
similar to each other'in surface condition realizes a natural
mark compatible with circumference.

A resin sealing die according to claim 4 comprises a
metal block having a reference surface divided into a
pPlurality of areas respectively having different marks carved
thereon.

As described above, partitioning the marking area with
frames etc. facilitates identifying the marks when there are
many marks carved on the surface of the resin-sealed-type
semiconductor device.

A resin sealing die according to claim 5 comprises the
reference surface of a metal block divided into a plurality of
areas, one of the divided areas having a recess formed
therein, to which a marking die is fit.

The above-described structure makes it possible to change

a mark at need in one of the divided areas so as to easily



el i mnated, thereby enabling unmanned vi sual inspection or sinplified

vi sual inspection systemto reduce cost. Exchanging the nmark of the netal

bl ock for switching the product type can be perforned with the tenperature
remai ning high. Aresin sealing die acé%rding toclaim2 is a resin sealing
die for manufacturing the resin-seal ed-type sem conductor device by sealing
the sem conductor chip with sealing resin, wherein the cavity of the resin

seal i ng Qai:?clLaSn OTdERL Ak ¢h D08 1d QL P65 WP seRAU A &3 YRR A0d, | over di es
confront each other, at |east one of the upper and lower dies conprising an

engraved iradtivting OPed, b titatCam tis b mdatiugh- hol e whi ch
comuni cates with the engraved hole, and a netal bl ock having a mark carved

on the referenceddiid ageal ivef abfe fatd @ e AW Hain B fddmpriddie wgraved
hol e to be novabl e back and forth therein, and wherein an ejector pinis

i nsert ed defdrienddraughadm| ef & heettdlp Hrtlofort thadj efimed ity heintgining
connected to the netal block so as to project the netal block into the
cavity by wehumilite of enetrl giloalwn thee nefjearerasd dwnircaibesy i a el eased
fromeach other. OMng to the structure described above, a mark is
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concurrently with the resin m)ldingb .
corners, a rhombus, a rhombus having rounded corners, a

circle, an ellipse and a rectangle having two confronting
circular or elliptic sides. -

As described above, it is possible to change the
reference surface of the metal block to a well-balanced shape
in accordapce with the external shape of the resin-sealed-type
semiconductor device. It is also possible to reduce the
sliding resistance of the metal block by forming the reference
surface to these shapes when the metal block is projected into
the cavity using an ejector pin to release the resin-molded
product from the resin sealing die.

A resin sealing die according to claim 7 comprises the
reference surface of a metal block, the reference surface
having a mark formed concave or convex relative to the portion
of the reference surface where the mark is not carved.

The above-described structure makes it possible to
clearly form concave or convex letters of high gquality on the
surface of the resin-sealed-type semiconductor device. Since
concave and convex letters are carved on the metal block
surfaces for thin and thick devices respectively, it does not

influence the structural design and reliability of the resin-



thereof to forma relief mark thereon. Further, since the sem conductor
device is released fromthe die by projecting the netal block into the
<cavity using the ejector pin, it is 8 possible to nake the netal bl ock
function as an ejector pin, thereby reifPizing the stable rel ease of a
resi n-nol ded product fromthe resin sealing die. Aresin sealing die
according to claim3 conprises a netal block having a mrror- or

satin-fi jedad 15 efok SSHdAsE r Ty ahwye- described structure realizes an
outline finish of the resin-seal ed-type sem conductor device taking into

consi der ati on A re¥id asda biig\etie tdecstdimf eed ol & asdniper 1dws rfeer ence
surface and the surface surrounding that. Further, making the mark area and
t he area refferenud nguifmde frid arettal dalodelof hdre ima—irdameed arefdneatce
realizes a natural mark compatible with circunference. A resin sealing die
accor di npuxfasienionmp ricning sesf rametatl {Heckutteayipwr iphreafeak edge sur f ace
divided into aiPIuraIity of areas respectively having different marks
carved thereof.
Owing to the above~-described structure, the frame
prevents the mark from being broken at the time of handling
the semiconductor device. The frame also serves as the frame
of reference for recognition at the time of inspection with an
inspection equipment, so that the frame can be used for
positional recognition at the time of high accuracy
inspection.
A method of manufacturing a resin-sealed-type
semiconductor device according to claim 9 is that of forming a
resin-sealed-type semiconductor device of thermoplastic or
thermosetting resin using the resin sealing die according to
claim 1 or 2.
The above-~described structure eliminates the marking
process by way of transfer printing which was necessary
before, thereby realiziné the imp?ovement of productivity,
unmanned visual inspection and simplified visual inspection
system. In addition, the surface of the resin need not be
heated at a high temperature, so that it is possible to
maintain a high quality and improve reliability.
A resin-sealed-type semiconductor device according to

claim 10 has a mark composed of concave or convex letters or

symbols relative to the reference surface, the mark being



t hereon. As described above, partitioning the marking area with franes etc.
facilitates identifying the marks when there are many marks carved on the
surface of the resin-seal ed-type sem conductor device. Aresin sealing die
according to claim5 conprises the refttence surface of a netal block
divided into a plurality of areas, one of the divided areas having a recess
formed therein, to which a marking die is fit. The above-descri bed

structure makes it os%jbl% to change nar%ﬁgt need.i n one of th% di vi ded
o ens! SoSalNeE ot thE Yrogt panTR e Bach PR niaRen o2 dhre SAAd cPRIEteRanyod
such as 8GRl 36! Wil dalken 98abakok! chip®i8aaGal. wALheRLA13RG | MO di e
according to claim conprises tﬁe rererence surfaceé of a neta ck or

that forged;Ry conbining a plurality of metal blocks, the reference surface
havi ng a shape of one of a rectangle, a rectangle having four rounded

corners, a rhoghkg td themavsviauesgriseaded raeiiges it Gis' pb8siBlechbi Pse
and a rectangle having two confronting

overcome many problems of the semiconductor device caused by

the mark and manufacture a semiconductor device which is

clearly marked,.low cost and highly reliable.

A resin-sealed-type s;miconductor device according to
claim 11 comprises a frame portion formed integrally with the
semiconductor device in which a semiconductor chip is sealed
with sealing resin on the front and/or back surface thereof in
such a manner as to surround the mark area. |

The above-described structure prevents the mark from
being broken. The frame also serves as the frame of reference

for recognition at the time of inspection using an inspection

equipment, thereby enabling a high accuracy inspection.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 (a) is a plan view of the upper die of a resin
sealing die according to a first embodiment of the invention
and FIG. 1 (b) is a plan view of the lower die thereof;

FIG. 2 (a) is a cross sectional view of FIG. 1 (a) taken
along line A-A and FIG. 2 (b) is a cross sectional view of
FIG. 1 (b) taken along line B-B;

FIG. 3 is a cross sectional view of a resin-sealed-type
semiconductor device resin-molded using the resin sealing die

of the first embodiment;



circular or elliptic sides. As described above, it is possible to change
the reference surface of the netal block to a well-bal anced shape in
accordance with the external shape of the resin-seal ed-type sem conduct or
device. It is also possible to reduce 18e sliding resistance of the netal

bl ock by form ng the reference surface to these shapes when the netal bl ock
IS projected into the cavity using an ejector pin to rel ease the
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portion of the reference surface where the nmark is not carved. The

above- desgdd btk Sd14/Cé T EhéBkBss tl tentRsbiktd et tand | 00é | & dorvacanoawe or
convex letters of high quality on the surface of the resin-seal ed-type

sem condugdimredieshereorSi wd KIT.Cay & N < oy e t i€l Svibswe afiry efeint he

nmetal block surfaces for thin and thick devices respectively, it does not

i nf | uencesddileedttpe usehideaslhuyrtandliewidabrhicly lnds tdecoressve markl0
carved thereon;

FIG. 5 (a) is a plan view of the upper die of the resin
sealing die according to a second embodiment of the invention
and FIG. 5 {b) is a plan view of the lower die thereof.

FIG. 6 (a) is a cross sectional view of FIG, 5 (a) taken
along line C-C and FIG., 6 (b) is a cross sectional view of
FIG. 5 (b) taken along line D-D;

FIG. 7 (a) is a plan view of the upper die of a resin
sealing die according to a prior.art and FIG. 7 (b) is a plan
view of the lower die thereof;

FIG. 8 (a) is a cross sectional view of FIG. 7 {a) taken
along line E-E and FIG. 8 {b) is a cross sectional view of
FIG. 7 (b) taken along line F-F; and

FIG. 9 is a cross sectional view of a resin-sealed-type

semiconductor device resin-molded using the resin sealing die

of the prior art.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The first embodiment of the invention will be described
with reference to FIGS. 1 to 4.

FIGS. 1 (a) and 1 (b) are the plan views of the upper and

lower dies of a resin sealing die according to a first



seal ed-type sem conductor device. A resin sealing die according to claim3$8
conprises the reference surface of a netal block, the mark-carved reference
surface conprising a frame at the outer peripheral edge thereof. OMng to
the above-described structure, the frarl8 prevents the mark from being
broken at the tine of handling the sem conductor device. The franme al so
serves as the frane of reference for recognition at the tinme of inspection

with an ié}ﬁ@&&{&.@me&piﬂg?nimé%im; #1905 [ I 2ME, $ 20 67 U(S@ﬁogdp% fméitiona'

recognition at the tine hi gh accuracy i1 nspection. A net
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Is that of formng a resin-seal ed-type sem conductor device of
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to claim1l or 2. The above-described structure elim nates the marking
process byiewyoDfatrasnbheseqnléedrityme véenticovidudiese séav icdef s m-ndbdedy
realizing the inprovenent of productivity, unmanned vi sual inspection and
sinplifietsinguthe i repbutseonl ngtdim dod RF ¢ idn(al hes surdespadtite resin
need not be heated at a hi.gh tenperature, so that it is possible to

view of a resin-sealed~type semiconductor device which is

resin-molded using the resin sealing die.l

The resin sealing die integrally forms with sealing resin

a semiconductor chip 4, a lead frame to which the

semiconductor chip 4 is fixed and metal wires 5 which

electrically connect the electrode terminals of the

semiconductor chip 4 to the inner leads of leads 2. In the

resin sealing die, a cavity 8 for manufacturing a resin-

sealed-type semiconductor device 1 is formed at a portion

where an upper die 6 and a lower die 7 confront each other,

the upper die 6 and lower die 7 being able to be separated

from each other. An engraved hole 12 whiéh is open to thé

cavity 8 is provided in at least one of the upper die 6 and

the lower die 7, and a metal block 11 having a mark 14 carved

on the reference surface thereof facing the cavity 8 is

detachably attached to the engraved hole 12. The mark 14

includes a trademark, a name, a performance etc. or letters,

which are carved in necessary size and at necessary position.

In this case, the gap between the outer wall surface of
the metal block 11 and the inner side surface of the engraved

hole 12 is set to 2 - 15 um in a state in which the metal

block 11 is fit in the engraved hole 12. The reference



maintain a high quality and inprove reliability. A resin-seal ed-type

sem conduct or device according to claim 10 has a mark conposed of concave
-or convex letters or synbols relative the reference surface, the mark
bei ng carved on the front and/or bacK surface of the sem conductor
device in which a sem conductor chip is sealed with sealing resin. OMng to
t he above-described structure, it is possible to overcone many probl ens of

the sem QORI OTo HEMi & EnE OB S dWic tE, MK Al PBIWE as] +f £c & igmﬁgnduct or

device which is clearly marked, low cost and highly reliable.

resi n- sealfid-damie SLNELONNICERE r&lty] Cits O T NEdY £1vadyn dd €O NP &Sm A
frame portion forned integrally with the sem conductor device in which a

sen condud ahehigpd s Septficke Vo £ Ntiseaddwigk ¥ 685i1df othé heppe®diansl/ &F dack

surface thereof in such a manner as to surround the mark area. The

above- dedus idiiefff estenuic t im chepighvte nttee tefr ovmarkky f500 han ng Bookesnt t e, ftleare

al so serves as the frane of reference for recognition at the tinme of

i nspect i enaravry dw leshcis olesigingsheim  haverestarrdr isurfade gh accur acy

InSpeCtI%&ovided therein so as to determine the height of the metal
block 11 by bringing the bottom surface of the metal block 11
in contact with the stopper surface 17. Further, in order to
prevent the metal block 11 from coming off during the sealing
resin molding, a through-hole reaching the engraved hole is
provided in the upper die 6 to fix the metal block 11 with a
screw 18 which is inserted through the through-hole. As shown
in FIG. 1 (b}, the lower die 7 comprises a gate portion 9 for
-injecting resin into the cavity 8, an air vent 13 for
exhausting air and an ejector pin 10 for releasing a molded
product from the die, the ejecﬂor rin 10 being provided to
freely project into or contract from the cavity 8. The
manufacturing site and manufacturing date may be included in
the mark 14, but they may be provided on the upper surface of
the resin-sealed-type semiconductor device 1 at a position
other than the mark 14, or on the back surface of the resin-
sealed-type semiconductor device 1.

The method of manufacturing the resin—sealed-type
semiconductor device 1 will now be described.
In order to resin-mold the resin-sealed-type

semiconductor device 1 with thermosetting sealing resin using

the resin sealing die having the above-described structure,the



BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 (a) is a plan view of the upper
die of a resin sealing die according to a first enbodi nent of the invention
-and FIG 1 (b) is a plan view of the lower die thereof; FIG 2 (a) is a
cross sectional viewof FIG 1 (a) t akE® along line AAA and FIG 2 (b) is a
cross sectional viewof FIG 1 (b) taken along line B-B; FIG 3 is a cross
sectional view of a resin-seal ed-type sem conductor device resin-nol ded

usi ng tNeeosqH 1e303IngNdid § Ohelated WSt 5970d B c at MhilhCrekid) 1S a
perspective view of a resin-seal ed-type sem conductor device which iIs

resi n- mMlsded 4sl phelndd -nRYoN ake@lpokd ,dib pheniyl@ bir' Theenhd@d mRNksand has a
convex mark carved thereon and FIG 4 (b) is an external view of a resin-

seal ed-t Thensen eI ydheatedVsieall ings resiontabd etnrils dapautdeldher eon;

FIG 5 (a) is a plan view of the upper die of the resin sealing die

accordi nfroe a peedederntioddnposisfionhefi hhentresinasdalliGg diegbrnds a pl an

view of the |ower die thereof.

: sealing resin is injected under pressure into the cavity 8 via
the entrance of the gate portion 9. At this time, air inside
the cavity 8 is exhausted via the air vent 13. The melted
sealing resin covers therein the to-be-sealed body installed
on the lower die 7 at a predeterminéd positién, the body being
constituted of the leads 2 of the lead frame, the
semiconductor chip 4 and the metal wires 5. Then, the sealing
resin congeals in a shape conforming to the inner surface of
the cavity 8 which defines the shape of the device, and
thereafter is pushed out by the ejector pin 10.

At this time, the.mark 14 such as a trademark or letters
on the surface of the metal block 11 embedded in the upper die
6 and/or the lower die 7 is imprinted on the resin surface of
the resin-sealed-type semiconductor device 1. The trademark
or letters are formed in a concave or convex shape on the
surface of the metal block 11. Convex and concave letters are
selectively carved on thin and standard or thick resin-sealed-
type semiconductor devices 1 respectively. The mark is easy
to see when the height of the concave or convex letters is
within a range of that of the reference surface 500 um. In
this way the resin-sealed-type semiconductor device having the

mark 14 carved thereon can be manufactured.

When the manufacturing the resin-molded, resin-sealed-



FIG 6 (a) is a cross sectional viewof FIG 5 (a) taken along line CC and
FIG 6 (b) is a cross sectional viewof FIG 5 (b) taken along |ine DD
‘FIG 7 (a) is a plan view of the upper die of a resin sealing die according
to a prior art and FIG 7 (b) is a plahBview of the |ower die thereof; FIG
8 (a) is a cross sectional viewof FIG 7 (a) taken along line E-E and FI G
8 (b) is a cross sectional viewof FIG 7 (b) taken along line F-F;, and

LG 9 I otfper 935:36RLLARBL MLEYLO'1 %nirPhl- 30BbEN1PYOR REALCORIVERRso

device res using the resin sea e prior art.

DESCRI PTI gy OF T4, PRREERBERI EVBCTKVENTSn ThRo ! b5i2ka98UOHL TEN1 208 ot Bicen
| Fl . 1to 4. FIGS

I nvention w be described with reference to . . 1 (a) and
1 (b) arectbeaRiiadn¥tRY® REthDELUHER! 1 8NHal OHET tHECHaRé 8ol BEI Reg€al i ng die

according to a first 13 enbodi nent of the invention, FIGS. 2 (a) and 2
(b) are thesthessatedt ienambedéssd Dh thé& die(a) Thakerchangingi opelatiand
of the metal block 11 is performed without returning the
temperature of the resin sealing die to the room temperature.
The following processes are the same as those described above,.
In case of a conventional resin sealing die, the to-be-
molded bod& constituted of a lead frame, a semiconductor chip
and metal wires are integrally resin-molded with sealing
resin, and the trademark, the name, the performance, the
manufacturing site and the manufacturing date are printed on
the molded body by transfer printing in a marking process
after the processes of plating and forming the outer leads.
On the other hand, according to this embodiment, the metal
block 11 comprising the mark 14 such as the trademark, the
name, the performance, the manufacturing site and the
manufacturing date and the like carved thereon is incorporated
in the upper die 6 and/or the lower die 7 of the resin sealing
die, so that it is possible to imprint the mark 14 on the
surface of the resin-sealed-type semiconductor device 1
concurrently with resin molding by resin-molding the to-be-
molded body constituted of the leads 2 of the lead frame, the
semiconductor chip 4 and the metal wires 5 integrally with
sealing resin using the resin sealing die. The change of the
mark 14 can be coped with exchanging the metal block 11 with

that having a different mark 14 carved thereon.



taken along line B-B respectively, FIG 3 is a cross sectional view of a
resi n-seal ed-type sem conductor device resin-nolded using the resin sealing
die and FIG 4 (a) is a perspective V|e§'of a resin-seal ed-type

seni conduct or device which is resin-nollded using the resin sealing die. The
resin sealing die integrally forms with sealing resin a sem conductor chip
4, a lead frame to which the sem conductor chip 4 is fixed and netal wres

5 which electrigally, Imisod1ie ¢ LOg 2&1‘5&& &Lﬁ%i&\{;g}.?a&fllﬂ%n&gg BRE 889998%”8

chip 4 to the 1nner Teads of "1 ea e resin sea e, cavil

for manufaciagd £, A Eﬁé'&n@@@i?&n&ypér&x?gtépnﬂyﬁ@{n&e%Cﬁe&ubé £gLged at
a portion where an upper die 6 and a lower die 7 confront each other, the

upper di erdrelslr | eneriflk ewli bl FemaDhe 19 bRe SRRFK BALUpF608LCa6H ghber. An
engraved hole 12 which is open to the cavity 8 is provided in at |east one

of the uppmiveheidnahdtidestfOnesriheing meeld andetié prodécdd &gving a nmark
14 carved on the reference surface thereof facing the cavity 8 is

det achabl industachell #vostée Sfgremvesic hotkee IiRark hk4 nipe &ords | atéades a
trademark, a nane, a performance etc. or letters, which are carved in
necessar W@W%d’h‘th necksser ymaydsi tanh since hthe cssefaceofaphdet ween t he

outer wall surface of the netal block 11 and the inner side surface of the
engr aved semiconductor chip 4 or metal wires § inside the resin-sealed-

type semiconductor device are not heated, the influence of
heating on the quality can be eliminated. Furthermore, since
the mark 14 is imprinted by the metal block 11 of the resin
sealing die, the visual inspection of the disappearance, blur,
deformation, misregistration, etc. of the mark generated by
the conventional transfer printing can be eliminated, thereby
enabling abolishing visual inspection system to reduce cost.
Furthermore, exchanging the mark 14 of the metal block 11 for
switching the product type can be performed with the
temperature remaining high.

Next, the second embodiment will be described now with
reference to FIGS. 5 and 6.

FIGS. 5 (a) and 5 (b) are plan views of the upper and
lower dies of the resin sealing die according to the second
embodiment and FIG. 6 (a) is a cross sectional view of FIG. 5
{a) taken along line C-C and FIG. 6 {b) is a cross sectional
view of FIG. 5 (b) taken along line D-D.

The resin sealing die of this embodiment comprises an
engraved hole 24 which is open to the cavity 8 and a through-

hole 25 which allows the engraved hole 24 to communicate with



hole 12 is set to 2 - 15 amin a state in which the nmetal block 11 is fit
I n the engraved hole 12. The reference 14 surface of the netal block 11,
t+he reference surface having the mark 14 carved thereon, is set in such a
way as to conformto the upper surfacel®& the cavity 8 of the upper die 6
or to be different in height therefromby [err]500 [err]m For setting, the
engraved hole 12 is designed to have a stopper surface 17 provided therein

so as to éﬁsesmgedahﬁnhswb&agz bhe P! ghe bapfkrlénaywaépga gstf@ Qeatom
surface of the metal block 11 in contact with the stopper surface .

Further, 2p,orgepetsl pssa@atza heavBR @l t e ORKrit 114 r 98 ¢OA1 ﬂseﬁéén%&ﬁ I aget he
sealing resin nolding, a through-hole reaching the engraved hole is

provi ded réféhencPpstirtacebfLOihg xthdecaeity Ol Dekfidtadit bnatkerew 18 which
is inserted through the through-hole. As shown in FIG 1 (b), the lower die
7 conpri sesgraged chpbet 26nt® berfregytmonabbsi theréntdmd cawvié¢yedtomn air
vent 13 for exhausting air and an ejector pin 10 for releasing a nol ded
product fpbm Zdecoimectad bpethorbgiln 0rHeedgoHrohve deeitad Bleek y2Hrig ect

into or contract fromthe cavity 8. The
inserted in the through-hole 25. When the upper and lower

dies 20 and 21 are released from each other, the metal block
22 is projected into the cavity 8 by way of the ejector pin
23. Thus in the resin sealing die, the metal block 22 has a
function of releasing the resin-sealed~-type semiconductor:
device 1 from the cavity 8 as an ejector pin after the device
is resin-molded as well as that of carving a relief mark such
as described in the first embodiment.

The engraved hole 24 is substantially of the same shape
in plan view as the metal block 22, but there is provided a
gap of 2 - 15 um between the inner wall surface of the
engraved hole 24 and the outer side surface of the metal block
22 and the metal block 22 slides in the engraved hole 24
toward the cavity 8 of the resin sealing die. The depth of
the engraved hole 24 is set to be substantially equal to the
thickness of the metal block 22. In this case, the corners of
the metal block 22 are rounded and the corners of the engraved
hole 24 are also formed to conform thereto. There may be
provided a plurality of metal blocks 22 and a plurality of
engraved holes 24 depending on the size and number of the
marks 14, and the metal blocks 22 and the engraved holes 24

are provided in both of the upper die 6 and the lower die 7 in



manufacturing site and manufacturing date may be included in the mark 14,
but they may be provided on the upper surface of the resin-seal ed-type

-sem conductor device 1 at a position other than the mark 14, or on the back
surface of the resin- seal ed-type seni t¥nduct or device 1. The nethod of
manuf acturing the resin-seal ed-type sem conductor device 1 will now be
described. In order to resin-nold the resin-seal ed-type sem conduct or
device 1lpwgt hgt hernosetting sealing resin using the resin sealing die
havi ng t hé above-described structure,the 15 resin sealing die is heated

at 150[err] - T%Qo[t‘i—‘x&-rohg%f-h‘mlecbsr 88l Brovileds aRNene AAMUAK RPN of
bi phenyls or the like nmelts. Then, a previously heated sealing resin tablet

i's i Nput tae bo@tom RuedalRr BifNeHepeaitadadohollle 2ueTion pIealdeN B hdl & ¥t
sealing resin is injected under pressure into the cavity 8 via the entrance
of the gakalfagt die.9. AA niallies wiree isafprmedi da the ead pyrdion @fhahst ed
via the air vent 13. The nelted sealing resin covers therein the
t 0- be- seealjed tbodpinngBamhddhon st heskowed dnéo7 the ahppetbthpﬁbned ypadiet i on,
t he body being
male wire engaging the female wire of the metal block 22 to
fix the ejector pin 23 thereto. The ejector pin 23 slides
toward the cavity 8 when the resin sealing die is opened after
resin molding. Each ejector pin 23 and each metal block 22
provided in each cavity 8 of upper and lower dies 20 and 21
are designed to slide together fo? concurrently releasing the
resin-molded product from each cavity 8 in the resin sealing
die.

The method of manufacturing the resin-sealed~type
semiconductor device 1 in this embodiment is substantially the
same as that of the first embodiment, but after resin molding,
the resin-molded product can be concurrently released froﬁ
each cavity 8 inside the resin sealing die by way of the
ejector pins 10 and the metal blocks 22 connected to the
ejector pins 23 as described above.

According to this embodiment, the mark 14 is imprinted on
the surface of the resin-sealed-type semiconductor devicel
concurrently with the resin molding_thereof to realize a
relief marking. Further, since the resin-sealed-~type
semiconductor device 1 is released from the die by projecting

the metal block 22 into the cavity 8 using the ejector pin 23,

the metal block 22 can be allowed to function as an ejector



eonstituted of the leads 2 of the |ead frame, the sem conductor chip 4 and
the netal wires 5. Then, the sealing resin congeals in a shape conform ng
-to the inner surface of the cavity 8 which defines the shape of the device,
and thereafter is pushed out by the ej%@tor pin 10. At this tinme, the mark
14 such as a trademark or letters on the surface of the netal block 11
enbedded in the upper die 6 and/or the lower die 7 is inprinted on the

resin S“rkéf}?.e 0{; hoE Lesl ﬁéeé‘ke€‘5éyQ@r&@H&SQ”,QF&tQ{mFPX%C& %hJ%% of
or le % ape on e surface

trademar ers are forned In a concave or convex s

of the megal Pjpsk éﬂb?§¥WW§%.a”d concave letters are selectively carved on

thin and standard or thick resin-seal ed- type sem conductor devices 1

respectively. fihen ik thifdSymbedShentveil 1 e e bk iwéd! hergotigdye or
convex letters is within a range of that of the reference surface [err]500
[err]m |embddEmeway, t tize r esf eremcd cslut fee sefri theductal bibetkel hal2y t he
mark 14 carved thereon can be manufactured. Wen the manufacturing the
resi n- ol RiEGing ckhe-mank ot carveyd (thrreen Epnthetoirtertesacrding a

speci fied na thereon is
P eého iment £g subjected to mirror finish or satin finish

taking into consideration a contrast between the surface
condition of the resin-sealed-type semiconductor device 1 and
that of the metal block 11 (22).

Since the reference surface of the metal block 11 is
subjected to mirror finish or satin finish in this embodiment,
it is possible to realize the outline finish of the resin-
sealed-type semiconductor device 1 taking into consideration a
contrast between the surface thereof facing the reference
surface, i.e., the mark area and the surface surrounding the
same. Also, making the mark area and the area surrounding
that similar to each other in surface condition realizes a
natural mark compatible with circumference. Other effects of
the construction are similar to those of the first and second
embodiments.

The fourth embodiment will be described now. In this
embodiment, the reference surface of the metal block in the
first and second embodiments is divided by way of partitions
into a plurality of areas respectively having different marks
carved thereon.

According to this embodiment, the reference surface of

the metal block 22 is divided into a plurality of areas, which
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conpleted, the netal block 11 in the engraved hole 12 is taken out and

anot her netal block 11 having the nane to be next resin-sealed is enbedded
i-n the die. The exchanging operation of the netal block 11 is perforned
without returning the tenperature of thélresin sealing die to the room
tenperature. The foll owi ng processes are the sane as those described above.
In case of a conventional resin sealing die, the to-be- nolded body

constitut gdvaf 4a fire@dnft’ @Rk cREVORULTIn GaisPertd vAaLAl W e taNR
integrally resin-nolded with sealing resin, and the trademark, the nane,

the perforigarRE€ecttioeminuagleluthRGeSiare Madhy! hArkandhisled ondthate are
printed on the nolded body by transfer printing in a marking process after
t he processesack plfatiheg resdnfFaesiled-tieeo semi conddstodn diekd cet Helorhamd,
according to this enbodinment, the netal block 11 conprising the mark 14
such as t keser aderidelr, folre making tthe perkoldneesy the seenuisankeededg site
and the manufacturing date and the |i ke carved thereon is incorporated in

t he upper Ogherceddgcsds cife thewepnditeuztipnt ie sdsiidagesbi thadi of sbethat it
is possible to inprint the mark 14 on the surface of the resin-seal ed-type
sem condu@e6Pnde¢MPedimedfticurrently with resin nol ding by resin-nolding the

Lo e e ey o0tk adeRty AR RSS2 at s Lead v (e
embodiment, the reference surface of the metal block is
divided into a plurality of areas, one of the divided areas
having a recess formed therein, to which a marking die is fit.

According to this embodiment, the marking die can be fit
in the recess formed on the reference surface, so that the
mark can be changed at need. A mark which alwgys has to be
changed such as a manufacturing date can be easily changed, so
that it is economical.

The sixth embodiment will be described now. In this
embodiment, the reference surface of the metal block 11 (22)
of the first or second embodiment or that formed by combining
a plurality of metal blocks 11 has, taking into consideration
of the size or shape of the resinjsealed-type semiconductor
device 1, a shape of one of a rectangle, a rectangle having
four rounded corners, a rhombus, a rhombus having rounded
corners, a circle, an ellipse and a rectangle having two
confronting circular or elliptic sides.

According to this embodiment, the resin-sealed-type
semiconductor device can have a well-balanced surface shape by

selecting the -above shapes of the reference surface of the



sealing resin using the resin sealing die. The change of the mark 14 can be
coped with exchanging the netal block 11 with that having a different mark
14 carved thereon. 17 This enbodi nment, can thus conpletely elimnate the
mar ki ng process of the conventional tr fer printing to reduce cost.
Further the ink which remains in the marking process of the conventional
transfer printing need not be produced as industrial waste. Moreover, the
mark 14 hegaiesi1daanar ( ared with a laser mark, and since the surface
of the sem conductor chip or netal wires 5 inside the resin-seal ed- type

sem conduct or 18eMisCOAAPIY tiraidihice e Hlidane 1@&fs ARind an dHe
quality can be elimnated. Furthernore, since the mark 14 is inprinted by

t he et ameltladclb1bkkofwheie HirRsigankedls RpFofiesteldd ntics We idwsfant iuwiogf the
di sappearance, blur, deformation, msregistration, etc. of the mark
gener at ecGnbe jtelet oo mpdan tico vl 1 etars@en dfheyr  rjavsl imi-imod degih fhredidtm firatredthe her eby
enabl i ng abolishing visual inspection systemto reduce cost. Furthernore,
exchangi mgstime seavlid N4 ddfe tilne thet sleclyindclembbdfimendni t tiher tedffqmtadwdt t ype
can be performed with the
the construction are similar to.those of the first or second
embodiment.

The seventh embodiment will now be described. 1In this
embodiment, the mark 14 carved on the reference surface of a
metal block 11 (22) of the first or second embodiment are
formed concave or convex relative to the reference surface.

The mark 14 is convex in case the thickness of the resin-
sealed-type semiconductor device 1 is 1.0 mm or more, and
concave in case the same is lesé than 1.0 mm so as not to
influence the construction design and reliability of the
resin-sealed-type semiconductor device 1,

According to this embodiment, the mark 14 of the metal
block 11 is concave or convex relative to the portion of the
reference surface where the mark 14 is not carved, so that a
clear concave or convex mark having a high quality can be
imprinted on the surface of the resin-sealed-type
semiconductor device 1. As described above, concave and
convex marks are carved on the reference surface for thin and
thick semiconductor devices respectively, so as not to
influence the construction design and reliability of the

resin-sealed-type semiconductor device 1. Other effects of

the construction are similar to those of the first or second



tenperature remai ni ng high. Next, the second enbodi nent will be described
now with reference to FIGS. 5 and 6. FIGS. 5 (a) and 5 (b) are plan views
of the upper and lower dies of the resin_sealing die according to the
second enbodi nent and FIG 6 (a) is a c#8ss sectional viewof FIG 5 (a)
taken along line CGC and FIG 6 (b) is a cross sectional viewof FIG 5 (b)
taken along line DDD. The resin sealing die of this enbodi nent conprises an
engraved bhol&q24eupich is open to the cavity 8 and a through- hole 25 which
al lows the engraved hole 24 to comunicate with 18 the outside in at

| east one of thecyp@chgapd kﬂfgreﬂﬁ ifdnfNdeRd- resggtgLaPkgﬁk age fgving

the mark 14 carved thereon on thé referencé surface facrng e caV|?y 8 is

fitted i nwkieneoge amedanobe 214 ip pe & b hepgi n tor
pin 23 connected to thg bacﬁ surface c#€€%%e§g¥§ Lge%cEBgZQ?EB?%QeF§%gﬁ'

the througbldbhe, 250 Yhet the HEPEK- @éuilé&meypeheémZQoﬁadceéraa@viééeﬁsed
fromeach other, the nmetal block 22 is projected into the cavity 8 by way
of the ejwzich psnclearly marked and highly reliable is completed.
Further, forming a frame portion integrally with the
resin-sealed-type semiconductor device on the front and/or
back surface thereof in such a manner as to surround the mark
area prevents the mark from being broken. Moreover, the frame

serves as a frame of reference for recognition by an

inspection equipment, thereby enabling an inspection improved

in accuracy.



23. Thus in the resin sealing die, the metal block 22 has a fﬂl ﬂi

rel easi ng the resin-seal ed-type sem conductor device 1 fron1J* ﬂ ﬂﬂ"lﬁmyﬂlu""
an ejector pin after the device is resiﬂinnlded as well as that &f tarVirg *
arelief mark such as described in the ¥7rst enbodi nent. The engraved hol e
24 is substantially of the sane shape in plan view as the netal block 22,
but there is provided a gap of 2 - 15 [err] m between the inner wall surface
of the engraved hole 24 and the outercgAgsdssurface of the netal block 22
and the netal block 22 slides in the engraved hole 24 toward the cavity 8
of the resin sealiny deginTheallepghdbdé fbe magufiwetulbdhg d4resiset to be
substantially equal to the thickness of the netal block 22. In this case,

t he cor neseabédthrpeesahippndicRoradevioandrdsaaliinkeacsemécondficthe
engraved hole 24 are also forned to conformthereto. There may be provided
a plural i ehinfwikkafepl bogsregsinndchaprgtarigegdoinehbpbived hol es 24
dependi ng on the size and nunber of the_marks 14, and the netal bl ocks 22
and the engraved#bibE of Lthe peeingeeeiingotheotst herBpBertdreP8riiant he

lower die 7 in 19
where separable upper and lower dies confront each other, at

least one of the upper and lower dies comprising;

an engraved hole which is open to the cavity, and

a metal block having a mark carved on a reference surface
thereof facing the cavity is detachably attached to the
engraved hole.

2. A resin sealing die for manufacturing a resin-
sealed~type semiconductor device by sealing a semiconductor
chip with sealing resin, characterized in that:

a cavity of the resin sealing die is formed at a portion
where separable upper and lower dies confront each other, at
least one éf the upper and lower dies comprising;

an engraved hole which is open to the cavity,

a through-hole which communicates with the engraved hole,
a metal block which has a mark carved on the reference surface
thereof facing the cavity and is fit in the engraved hole to
be movable back and forth therein, and

an ejector pin inserted in the through-hole, the tip end
of said ejector pin being connected to the metal block so as
to project the metal block into the cavity by way of the
ejector pin when the upper and lower dies are released from

each other.



FIG 6. The through-hole 25 is provided at the central porti

bottom surface of the engraved hole 24 to pierce the resin sﬁmlmmlmm""mmm
<tale wire is formed on the end portion of the ejector pin

inserted into the through-hole 25, theZ®le wire engaging the female wre

of the metal block 22 to fix the ejector pin 23 thereto. The ejector pin 23
slides toward the cavity 8 mhen the resin sealing die I's opened after resin

nol di ng. Each ejector Iy h el |_flo p V|de each
cavity 8 of ugper an&efgo&er %C réfle es) é’nle ﬁq'c?e’ t oget her

for concyprenily vl %sf'e@entcee & a%enwfd%eorne%clt HIIGR Q%C@fb%vééﬁ Vpe

the resin seallng he net ho manuf acturing the resin-seal

senlconngtgﬁrq%%lqqn;smnoghbgtqmbqqhqg@; is substantially the sane as that
of the first enbodi nent, but after resin nolding, the resin-nolded product

can be concur 4ent | W relsdaseealiony adeh acawrdding itdsicdaimha oasi2) seal i ng

die by way of the ejector pins 10 and the netal bl ocks 22 connected to the

ej ector pheseid ahedeedeireadealsurdachcod diheg netalhibdoekbdd mEvideidhe mark

14 is inprinted on the surface of the resin-seal ed-type sem conduct or

devi cel daotounr @imrphiitiyh ofhereesi,n mblidhn daviee resipeicd ivea mazdsa
different from one another carved thereon..

5. A resin sealing die according to claim 1 or 2,
characterized in that

the reference surface of the metal block is divided into
a plurality of areas, in one of which a recess is formed and a
marking die is fit in the recess.

6. A resin sealing die according to claim 1 or 2,
wherein the reference surface of a metal block or that formed
by combining a plurality of metal blocks has a shape of one of
a rectangle, a rectangle having'four rounded corners, a
rhombus, a rhombus having rounded corners, a circle, an
ellipse and a rectangle having two confronting circular or
elliptic sides.

7. A resin sealing die according to claim 1 or 2,
wherein the mark of the metal block is concave or convex.

8. A resin sealing die according to claim 7, wherein a
frame is formed at an outer peripheral edge of the reference
surface of the metal block comprising a mark carved thereon.

9. A method of manufacturing a resin-sealed-type

semiconductor device characterized in that

the device is formed of thermoplastic or thermosetting



relief marking. Further, since the resin-seal ed-type sem co

is released fromthe die by projecting the netal block 22 |;’:’"mm’"mmﬂhg"
using t he ejector pin 23, the netal block 22 can be allowed to functien as «
an ejector 20 pin. Qther effects of 4the structure are sinilar to those

of the first enbodinment. Then the third enbodinent will be described. In
this enbodi ment, the reference surface of the metal block 11 (22) having

th k 14 d t he f.irst ted

o m rroF SR 4t B S ??#%s‘% AL 4 5 RO o 1O L o

between the syriface %E’l%f'?%%rgmch %inecq:&y%ﬁ%@ conduct or device
oc

1 and that of the nmet a nce e reference surface of the

met al bl Qgls rbl et 148 qq;Qq,atto mrror finish or satin finish in this
enbodi ment, it is possible to realize the outline finish of the resin-

seal ed-t ype S @Tinid Wsintio S8R ioFe chricalieN® i kvl ddtedty Qhd s3AHI st
bet ween the surface thereof facing the reference surface, i.e., the mark
ar ea and itlshd mpuvifnteel S re0 M@dintg sili€ace and/or back surface of the
semiconductor device in which a semiconductor chip is sealed
with sealing resin.
11. A resin-sealed-type semiconductor device according
to claim 10, characterized in that
a frame portion is formed integrally with the
semiconductor device in which a semiconductor chip is sealed

with sealing resin on the front surface and/or back surface

thereof in such a manner as to surround a mark area.
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same. Al so, making the mark area and the area surrounding that simlar to
each other in surface condition realizes a natural mark conpatible with
tircunference. O her effects of the construction are simlar to those of
the first and second enbodi nents. The fourth enbodi nent will be described
now. In this enbodinent, the referencel®irface of the metal block in the
first and second enbodinents is divided by way of partitions into a
plurality of areas respectively havi nEb f,e} ent marks carved thereon.
According to this enbodiment, the refegence surface of the metal block 22

is divided into a plurality of1areas, i ch 21 have different marks
carved thereon respectively, so fhat if is efxf ectl 1 {3) in case there are many
mar ks carved on the surface of thy resyn- s-eafAed typg sem conductor device 1

or in case an idea for making t DRI K TATeasy 1o sacAi s needed. O her
effects of the construction is dijm | to*that of t r'sonnd enbodi nent .
The fifth enbodi ment (/&I)I be dedqri
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enbodi nent, the reference surface of the netal block is divided into a
plurality of areas, one of the divided areas having a recess forned
therein, to which a marking die is fit. According to this enbodi nent, the
marking die can be fit in the recess forned on the reference surface, so
that the mark can be changed at need. A2f@ark which always has to be changed
such as a manufacturing date can be easily changed, so that it is

economni cal . Ihe si xt h enbodi nent will C%g@cribed now. In this enbodi nent,
the reference surface of the nmetal block 11 (22) of the first or second
enbodi ment or that formed by conmbining a plurality of netal blocks 11 has,
taking into consideration of the size or shape of the resin-seal ed-type
sem conductor device 1, a shape of one of a rectangle, a rectangle having
four rounded corners, a rhonbus, a rhonbus having rounded corners, a
circle, an ellipse and a rectangle having two confronting circul ar or
elliptic sides. According to this enbodi nent, the resin-seal ed-type

sem conduct or device can have a wel |l -bal anced surface shape by sel ecting

t he- above shapes of the reference surface of the
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22 metal block 11 (22). It is possible to reduce the sliding resistance of
the nmetal bl ock when the sane is projected into the cavity using an ejector
pin to release the resin-nolded product fromthe resin sealing die in the
second enbodi nent. O her effects of the construction are simlar to those
of the first or second enbodi nent. The 3#venth enbodi nent will now be
described. In this enbodinent, the mark 14 carved on the reference surface
of a netal block 11 (22) of the firstgpigseggnd enbodi mrent are forned
concave or cbnvex relative to the refér e“urface. The mark 14 is convex
in case the thickness of the resin- seal ed-type sem conductor device 1 is
1.0 mmor nore, and concave in case the sane is less than 1.0 mm so as not
to influence the construction design and reliability of the

resi n-seal ed-type sem conductor device 1. According to this enbodi nent, the
mark 14 of the nmetal block 11 is concave or convex relative to the portion
of the reference surface where the nark|a4 is not carved, so that a clear
concave or convex mark having a high quality can be inprinted on the
surface of the resin-seal ed-type sem conductor device 1. As descri bed
above, concave and

(b)




convex marks are carved on the reference surface for thin and thick

sem conduct or devi ces respectively, so as not to influence the construction
design and reliability of the resin-seal ed-type sem conductor device 1.

O her effects of the construction are simlar to those of the first or
second 23 enbodi nent. According to t46s enbodi nent, the resin sealing
die in which the netal block 11 is enbedded is used for sealing resin
nol di ng, so that the resin-sealed-typq:z 'ggnductor device 1 which is
clearly marked and highly reliable is‘c gsn ed. Further, formng a frane
portion integrally with the resin-seal ed-type sem conductor device on the
front and/or back surface thereof in sbh a manner as to surround the nark
area prevents the mark from bein roken. Mbreover, the frane serves as a
frame of reference for recognitlggﬁalﬁ %n i ns ectloﬂquuipnent, t her eby

enabl i ng an inspection inproved in acclrady. k
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24 CLAIMS 1. A resin sealing die for manufacturing a resin- seal ed-type
sem conduct or device by sealing a sem conductor chip with sealing resin,
characterized in that: a cavity of the resin sealing die is forned at a
porti on where separabl e upper and | ower dies confront each other, at |east
one of the upper and | ower dies conprisPfl; an engraved hole which is open
to the cavity, and a netal block having a mark carved on a reference
surface thereof facing the cavity is Qé!é}h@bly attached to the engraved
hol e. 2. A resin sealing die for manufacfuring a resin- seal ed-type

sem conduct or device by sealing a sem conductor chip with sealing resin,
characterized in that: a cavity of the resin sealing die is forned at a
porti on where separabl e upper and | ower dies confront each other, at |east
one of the upper and | ower dies conprising; an engraved hole which is open

to the cavity, a through-hole whiddh co cat eBOwi th the engraved hole, a
met al bl ock which has a mark carved on thé§$eferépcq*sﬁ}face t hereof facing
the cavity and is fit in the %Pg ad-hole 70 e
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be nmovabl e back and forth therein, and an ejector pin inserted in the
through-hole, the tip end of said ejector pin being connected to the netal
block so as to project the netal block into the cavity by way of the

ej ector pin when the upper and | ower dies are released fromeach other.

25 3. A resin sealing die according 666claim1 or 2, wherein the
reference surface of the netal block is subjected to mrror finish or satin
finish. 4. A resin sealing die accqrgwggépo claiml1l or 2, wherein the
reference surface of the netal block’i i"Vfded into a plurality of areas,
whi ch have respective marks different from one another carved thereon. 5.
A resin sealing die according to claim1 or 2, characterized in that the
ref erence surface of the nmetal block is divided into a plurality of areas,
in one of which a recess is forned and a marking die is fit in the recess.
6. A resin sealing die according to claim1l or 2,




.'.v‘\herei n the reference surface of a metal block formed by conbi ning
—~a plurality of nmetal blocks has a shape ofipenaasiBeaNr gctangle, a rectangle
having four rounded corners, a rhonpus, agphaoskps haviing rounded corners, a

circle, aﬂEéEEéﬂe and a rectangl e lraviag=twe=contronting circul ar or
elliptic sides. resin _sealing. die ai%or P 2, wherein
t he mark EFTlEEIéFWHY‘é‘—F"NH%k I 1% sﬁﬁﬁg ealing die
according to claim?7, wherei e, iz | pheral edge
of the reference surface of INGLR Eomp ng a rrark carved -

thereon. 9.  rthegitubf 1mﬂﬁcdmriﬂngexed§e§¢ n:nsﬁad\egi theepSedib €OvlLET Or
devi ce characterized in that the device is formed of thernoplastic or

t her nosetdndigrel ia?f Irigst o fusd nge 4 ihve- gl el Steppe e otli o et el ndetbecel aim 1
or 2. 10. A resin-seal ed-type sem conductor device characterized in that a
mar k ¢ onitheark fafrecortdeey 6 rore iddore p tastides ek simiadaling idir i feed on a
front surface and/ or back surface of the
integrally molding a semiconductor chip, a lead frame to which
the semiconductor chip is fixed, and metal wires which
electrically connect the electrode terminals of the
semiconductor chip to the inner leads of a head frame with
sealing resin to manufacture a resin-sealed-type semiconductor
device, wherein a cavity_of the resin sealing die is formed at
a portion where separable upper and lower dieé confront each
other, at least_one of the upper surface of the cavity of the
upper die and the lower surface of the cavity of the lower die
comprises an engraved hole, and a metal block having a mark
carved on a reference surface thereof facing the cavity is
detachably attached to the engréved hole. The mark is
imprintéd on the surface of the resin-sgaled-type

semiconductor device concurrently with the resin molding,

thereby realizing a relief marking.
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sem cdiduct or device in which a Sﬁ@mmmpsﬂsmp is sealed with sealing
resin. 11. A resin-seal ed-type ' '

enm co dgé r@?/ ce according to claim 10,
characterized in that a frane p r bdtgn @ nt egral | y b\fh‘ﬁtla
t 0 surrourtTLENEF KNVENTION: RESIN SEALING DIE, RESIN-SBALED-

SEMICONDUCTOR DEVICE AND METHOD OF

sem conducABSTRAST ce in which allsesreafdietsos i s s % %%%et
resin on the front surface and/or back surface there f-
MANUFACTURING THE DEVICE
The present invention intends to iﬁprove the productivity

and reliability of a resin-sealed-type semiconductor device.
Therefore, the invention provides a resin sealing die for
integrally molding a semiconductor chip, a lead frame to which
the semiconductor chip is fixed, and metal wires which
electrically connect the electrode terminals of the
semiconductor chip to the inner leads of a heead frame with
sealing resin to manufacture a resin«sealed—type semiconductor
device, wherein a cavity of the resin sealing die is formed at
a portion where separable upper and lower dies confront each
other, at least one of the upper surface of the cavity of the
upper die and the lower surface of the cavity of the lower die
comprises an engraved hole, and a metal block having a mark
carved on a reference surface thereof facing the cavity is
detachably attached to the engraved hole. The mark is
imprinted on the surface of the resin-sealed-type
semiconductor device concurrently with the resin molding,

N thereby realizing a relief marking.



