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2195826 A Lead Frane for a Sem conductor Device and a Method for
Masyfacturing a Sénmiconductor Device Using the Lead Frame 5 BACKGROUND OF
THE | NVENTI ON Fi el d “‘of the Inventi-on The present invention relates to a

| ead frame for a seni conductor device ggg a met hod for manufacturing a
sem conductor device using the lead fr and, nore 10 specifically, it

relates to a lead frane enployed in a nethod for nanufactutkigba
resin-seal ed type sem conductor device and to a nethod for 3éiz&iing'a
sem conduct or device using the lead frane. Description of the Prior Art 15
Fig. 1 shows a |l ead frane enployed in a nethod of manufacturing a
conventional integrated circuit. The |l ead frame has a prescribed pattern
which is formed by etching or pressing a thin netal plate. Referring to

the figure, a tie ddledd cPramet Sopuseseintadfddctbinbevieadand axMerthodd to
the side of a central dice pad 4 and after sealing, they will be contained
in the resin.fovidamifadetuhihg hadSemitondactort DevicguUsiagowhieh&edg or Au
pl ated portions which facilitate the junction of sem conductor chips and

t he connecti &Frde Au wire, etc., between the el ectrodes of 25 the

sem conductor chip and the inner |eads 3.
5 BACKGROUND OF THE INVENTION

Field of the Invention
The present invention relates to a lead frame for a

semiconductor device and a method for manufacturing a
semiconductor device using the lead frame and, more

10 specifically, it relates to a.lead frame employed in a-
method for manufacturing a resin-sealed type semiconductor
device and to a method for manufacturing a semiconductor
device using the lead frame.
Description of the Prior Art

15 Fig. 1 shows a lead frame employed in a method of
manufacturing a conventional integraﬁed circuit. The lead
frame has a prescribed pattern which is formed by etching
or pressing a thin metal plate. Referring to the figure,
a tie bar 1 connects outer leads 2. Inner leads 3 extend

20 to the side of a central dice pad 4 and after sealing,
they will be contained in the resin. Meanwhile, hatched
portions in the figure show the Ag or Au plated portions
which facilitate the junction of semiconductor chips and
the connection by Au wire, etc., between the electrodes of

25 the semiconductor chip and the inner leads 3.



Referring to Fig. 2, a chip 5is attached to the dice pad 4 and the )
el ectrodes of the chip 5 and the inner leads 3 are in electrical connection
to each other by fine lead wires 6 of, for exanple, Au. After-the structure «
of Fig. 5 2 is obtained, a lead fra 11 is interposed between the upper
mold 9 and the lower nold 10 of an inpéction nold, as shown in Fig. 3.

Then, a thernosetting resin such as epoxy resin is injected to the cavity
using the low pressure transfer nolding, etc., to forma resin layer 8. 10
The nol ded franme is showmn in Fig. 4. 12 denotes a thin film (hereinafter
referred to as a bur) which is fornmed by the resin entered the gap between
the mold and the frame.  The bur 12 occurs according to the flatness,

preci sion of the Referring §PsPddsi dn & ChiBinats HHtAGhas W e diar
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causes an ingonvenience that the plati can not_he carried out on th
outer lead i _Qrgubgeﬁgﬁﬁf:rﬁfzég‘e_ on rﬁr?é’r N r%ta'b%ﬁ e’i‘ﬁ an%ln]r?‘ﬁ at ed
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upper mold 9 and the lower mold 10 of an injection mold,
as shown in Fig. 3. Then, a thermbsetting resin such as
epoxy resin is injected to the cavity using the low &,)
pressure transfer molding, etc., to form a resin layer 8.
10 fhe moldéd frame is shown in Fig. 4.

12 denotes a thin film (hereinafter referred to as a
bur) which is formed by the resin entered the gap between
the mold and the frame. The bur 12 occurs according to
the flatness precision of the mold, the dispersion of

15 plate thickness of the lead frame, uniformity of pressure
of the press ciamping ﬁhe'mold, the fluidity of the
sealing resin and the‘die ware due to the frame treatment.
The bur causes an inconvenience that the plating can.not
be carriéd out on the outer lead in a subsequent procéss.

20 Therefore, the bur 12 is eliminated by the dry honingldr
the wet honing after the molding. In addition, a bur
eliminating method using high‘water pressure is employed
after the electroiytic flash cutting. |

A conventional lead frame is formed as describéd

25 above. However, the bur eliminating process as above is



25 above. However, the bur elimnating process as above is essentially
anwupdesi red one.” Meanwhi |l e, when the ruigrm)is carried out, a package as
wel ™" as the bur i s damaged, the surface the |l ead frame i s nmade rough and
the frame becones sl ender, causing a problem such as the generation 5 of

pl ati ng needl e deposition or |less |lead strength. There is also a problemin
the bur elimnating nethod using electrolysis and high water pressure.
Nanely, a thick bur can not perfectly be elimnated according to the
method. In addition, the necessary bur elimnating process and 10
facilities as above rises the cost of the products. SUMVARY OF THE

| NVENTI ON Th@iﬁ%‘a‘ﬂllmv%t%ﬂe%geﬁaeeeto Yeanwhadle,t weemdhe desdinded

probl ems and a princj obj ect_of_ the prese invention is to suppress t he
gener ati on oft$HifFd %léj‘?lt?‘lné' 1% B@C’]ﬁGg@l Fewﬂgﬁ- RS the Py 4ssdamassd.,
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is also a problem in the bur eliminating method using

electrolysis and high water pressure. Namely, a thick bur
can not perfectly be eliminated according to the method.
In addition, the necessary bur eliminating process and
10 facilities as above rises the cost of the products.
SUMMARY OF THE INVENTION
The present invention was made to eliminate the above
described problems and a principal object of the present
invention is to suppress the generation of bur as little
15 as possible duripg the resin sealing process, and to
dispense with a special bur eliminating process and
facilities, without damaging the resin and the lead.
/ A lead frame according to the present invention
comprises a dice pad for mounting a chip placed in the
20 central portion, inner leads, a tie bar and outer leads
disposed around the dice pad, a thin metal layer which is
‘hard to melt and easily transformed, formed on the surface
of that portion of the inner leads, outer leads and tie

bar which is not covered by the sealing resin.



of that portion of the inner |eads, outer |eads and tie bar which is not:
covered by the sealing resin. The thin netal |ayer of the present X

i nvention has |ess hardness so that it{gs transformed to fill-the gap T
between the nold and the |ead frane when the lead frane is clanped with the
mold in the nol ding process. Wien the 5 resin is injected into the cavity
of the nold, the resin hardly enters the gap between the nold and the |ead
frame since the thin netal |ayer occupies the gap. Consequently, undesired
generation of the bur can be prevented. 10 These obj ects and ot her

obj ects, features, aspects and advantages of the present invention wll
becone nore appar €fhe fthim thetéadbl Layengofiethel prtedentr ipviemwtion hias present
i nvention when taken in conjunction with the acconpanyi hg draw ngs. 15

BRI EF DESCRI Res\ hgrdnes®HRRQV testFif. is transfermgdcttiosditilevhsr gap
conventional lead frane. Fi IS a perspective view showi_ng a step of a

met hod for mRRRAWRSRIrHR f&°§@n§@€nﬁh€t deagdeframe wheg the Agadoframe dal
'ead frame of fled wilf the' mofa®iR Ene®501810g Prodedio Wl Tye step
. 5 resin is injected into the cavity of the mold, the resin
hardly enters the gap between the mold and the lead frame
since the thin metal layer occupies the gap.
Consequently, undesired generation of ﬁhe bur can be
prevented. |
10 These objects and other objects, features; aspects
and advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.
15 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view of a conventional lead
fréme. | |
Fig. 2 is a perspective view showing a step of a \J
method for manufacturing a semiconductor device using the
20 conventional lead frame of Fig. 1.
Fig. 3 is a cross sectional view showing another step
of the maﬁufacturing method using the conventional lead |

frame.



L

of the manufacturing nethod using the conventional |ead frane. Fig. 4is
a peLrspective view show ng a further step of the manufacturing nethod using
-the conventional ~lead frame. Fig. -5 is g§berspective vi ew showi ng a step of
a 5 nethod for manufacturing a sem conductor device using a | ead frane of
one enbodi nent of the present invention. Fig. 6 is a perspective view
showi ng anot her step of the manufacturing nmethod using the |ead frane of
the present invention. 10 Fig. 7 is a cross sectional view show ng a
further step of the manufacturing nethod using the |l ead frame of the

present invention. FRigs., 8 and 9 are perspective views show ng the resin
seal i ng process. 1§F’1%Sd2l¥$l'lwﬁsa?—1%t FERREDSERBEPENVRNTYTEREE! §LR7 t o

Fig. 5, | ' f t Qi t | at and it
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di ce pad 21 f%&éﬂgnning a chipin the central portion. A plurality 20 of
are

I nner | eads 2 ‘di sposed around the dice pad 21 with a spacing with each

other. A plurality pfg 0§ &fg | 23GSrdPective view showing a step of a

5 method for manufacturing a semiconductor device using a

lead frame of one embodiment of the present invention.
Fig. & is a perspective view showing another step of

the manufacturing method using the lead frame of the

~ present invention.

10 Fig. 7 is a cross sectional view showing a further
step of the manufacturing method using the lead frame of
the present invention.

Figs. 8 and 9 are-perspective views showing the resin
sealing process.

15 DESCRIPTION OF THE PREFERRED EMBODIMENTS

| According to Fig. 5, a léad frame 20 is formed of a
thin metal plate and it has a prescribed pattern formed by

/ etching or pressing. The lead frame 20 has a dice pad 21

for mounting a chip in the central portion. A plurality
20 of inner leads 22 are disposed around the dice pad 21 with
‘a spacing with each other. A plurality of outer leads 23
are formed near the dice pad 21 far off from the inner
leads 22. The inner leads 22 and the outer leads 23 are

-connected integrally by a tie bar 24.



are formed near the dice pad 21 far off fromthe inner |eads 22. The inner

| eads 22 and the outer |eads 23 are copnected integrally by a tie bar 24, .
Lead plated portions 25 are forned on e surface of those portions of the s
i nner | eads 22, the outer leads 23 and the tie bar 24 which will not be
covered with the sealing resin (package) in the subsequent process. The 5

| ead plated portions 25 are fornmed on the upper surface, the rear surface
and the side of the inner |eads 22, the outer |eads 23 and the tie bar 24
fromthe external periphery of the sealing resin which is provided in the

subsequent process tqQ the portion slightly extend oyer the 10 tLe bar_24.
The range usualIyLeéﬁrEéﬁ&%ﬂ;ﬂﬂf?ﬁﬂﬁé¢25mﬁF?ﬁ ??ﬁ?%iﬂ%l- ?oﬁﬁf#aﬁﬁigﬁ :
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the rear surface and the side of the inner leads 22, the
outer leads 23 and the tie bar 24 from the external
periphery of the sealing resin which is provided in the
subsequent process to-the portién slightly extend over the ~”’
10 tie bar 24. The range usually corresponds to that range
‘"of the final product which remains exposed with no
covering of the sealing resin. The plating thickness of
the lead plating portion 25 is in the range of about lp -~
20u, according to the dimension accuracy of the mold or
15 the lead frame and to the pressure of clamping of the
press. A range of 5p ~ 10u is preferable.
Referring to Fig. 5, the hatched portions are the Ag
or Au plated portions 26 which facilitate the junctidn of \;)
the semiconductor chip and the connection between the
26 electrodes of the semiconductor chip and the inner leads
22 by, for example, Au wires. The above described lead
plated portions 25 can be more easily formed by

simultaneously plating in the plating process of the

plated portion 26.



22 by, for exanple, Au wires. The above described | ead plated portions 25
canzbe nore easily formed by sinultaneous plating in the plating process
of the plated portion 26. Next . a method for manufacturing a

sem conductor device using the said lead frame 20 will be described. First,
a sem conductor chip 27 is attached to the dice pad 21 in the centra
portion of the lead frame 20 of 5 Fig. 5, as shown in Fig. 6, and then a -
fine wire 28 of for exanple Au is applied to electrically connect the

el ectrode of the chip 27 and the inner |eads 22. The junction tenperature

f th ' duct chip_27 | baut 200 when .resin junction is carried
gut, 3h??g1fﬁ2 28 fﬁﬁﬁg;gﬁ Tghggaagéfemap ﬁEtPFﬁQQMﬂngﬂ§qQFQHﬁiﬁr[err].

ol 0. 30 and M THverRerd e oFarA. LRER. £ e, 2 RANT B paiahad g T
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R nelLh priae BRI PEbted bR S SRP T 20
do not nels durigg $)eas shown in Fig. 6, and then a fine wire 28 of for
example Au is applied to electrically connect the
electrode of the chip 27 and the inner ‘leads 22. The
junction temperature of the semiconductor chip 27 is about
~ 200°C when resin junction is carried out, while the
10 Jjunction temperature of the fine wire 28 is about 250°C.
Then, as shown in Fig. 7, the lead frame 20 is
interposed between the upper mold 30 and the lower mold 31
of the metal mold. Then, a thermosetting resin such as
epoxy resin is injected in the cavity 32 using, for
15 example, the low pressure transfer molding, forming a
resin layer 33. The temperature of the mold is about
180°C at the time of resin sealing.
K,/ _ Now, the melting point of the lead is 327°C, so that
the lead plated portion 25 do not melt during the
20 manufacturing process. Meanwhile, lead has less hardness
so that it is easily transformed when the lead frame 20 is
pressed by the mold and it eliminates the gap between the
mold and the lead frame 20. Therefore, the lead plated

portions 25 occupies the gap between the metal mold and

25 the lead frame 20, preventing of the entrance of the



20 manufacturing process. Meanwhile, |l ead has | ess hardness so that it is
easily transforned when the |ead frane Z?Vis pressed by the nold and it,
~elimnates the gap between the nold and the |ead frane 20.- Therefore, the
| ead pl at.ed portions 25 occupies the gap between the netal nol.d and 25 the
| ead frame 20, preventing of the entrance of the I ntroduced resin.
Consequently, the undesired bur is not generated at that portion. Nanely,
the | ead plated portions 25 occupy the gap between the lead frane 20 and

t he upper nold 30 and the lower nmold 31 by the 5 transformation due to
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8 is a perspective view of the |ead -

preventing the out flow of the resin which forms the bur.

Meanwhile, if the resin outflows between the lead plated

portion 25 and the mold, the bur will be deposited on the

lead plated portion 25. - -’

10 After the resin sealing, usually a solder plating is
carried out on the outer leads 23 in order to enhance the
facility of lead soldering. During this process, by
dipping the lead plating into a solution for pealing or
removing the layer (15% solution of nitric acid), the lead

15 plating can be easily remove& and, at the same time, the
bur deposited on the lead plating is completely
eliminated. Fig. 8 is a perspective view of the lead
frame 20 after the molding process. When this structure \v;
is subjected to the peeling process, the lead plated

20 portions 25 on the leads 22, 23 and the tie bar 24 are
completely eliminated as shown in Fig. 9. Even if the
resin is deposited on the lead plated portions 25, it will
be completely eliminated with the melting of the lead

plated portions 25.



frane-20 after the nolding process. Wien this structure is subjected to the
peehng process, the |ead plated 20 portig.s 25 on the | eads 22, 23 and the
tie bar 24 are conpletely elimnated as s émm in Fig. 9. Even if the resin
i s deposited on the |l ead plated portions 25, it will be conpletely
elimnated wwth the nelting of the |ead plated portions 25. As descri bed
above, by providing a soft thin netal |ayer such as |lead on the |ead frane
of the resin outflowi ng portion during the resin sealing of the
manuf act uri ng process of a sem conductor device, the 5 generation of burs
during the sealing process can be prevented and, if thereis alittle
outflow, it will beAsodpserébedehbaivest &y tucvigiime PaedftkHimwerssa Ol t he
pl ating process. In addition, conventional bar elimnating process and
facilities sucha®erhsurhgasadepnd o0 dhierlead Erafle lofigthd asskirs used as a
plating material in the above described enbodi ment, other netals (for
exanpl e Ag, SnPuEfhoNiéngspartipasduring sheiyesint sealisig of the
tenperature of the_sem conductor chip junction, the fine 15 wire connection

for el ectrical PPNREARERFIRG PRECESS: Ofode FoiH aanduntiar dlewictew e p and

t he i nner }eads_and e
é generaggon of burs during the sealing process can be

prevented and, if there is a little outflow, it will be
completely eliminated during the peeling process of the
plating process. 1In addition, conventional bar
eliminating process and facilities such as honing can be
10 eliminated.
Although lead is used as a plating material in the
above described embodiment, other metals (for example Ag,
Sn) can be used. These metals must not be melt at the
temperature of the semiconductor chip junction, the fine
15 wire connection for electrically connecting the electrodes
of the semiconductor chip and the inner leads and the
resin sealing. They must also have the hardness such that
-/ it is easily transformed when the lead fféme is pressed by
the metal mold during the molding process. Although
20 plating is employed in the above described embodiment as a
method for depositing lead onto the lead frame 20, other
method such as pressure welding of a thin film or frame
coating can be employed.
‘ Although the present invention has been described and

25 illustrated in detail, it is clearly understood that the



resin sealing. They nust al so have the hardness such that it is easily
transforned when the lead frame is pressed by the nmetal nold during the. -
nol di ng process. Al though 20 pl ati ng( /s enployed in the above: descri bed.
enbodi ment as a nmethod for depositing |ead onto the |lead franme 20; other
met hod such as pressure welding of a thin filmor frane coating can be
enpl oyed. Al't hough the. present invention has been described and 25
illustrated in detail, it is clearly understood that the same i s by way
of illustration and exanple only and is not to be taken by way of

linitati gamd e I8PREPfot hEl Dieseatibnvandi eraheileg onily tard drd yndly t he
terns of the appended cl ains. . - 11 - CLAM: 1. A lead franme for
a sen caylipd afakelebeevapnpf i simjjtabion, the scopg cef pad disposed in
a central portion for nmounting a sem conductor chip; an inner lead, a tie
bar and atheymssémadinvention being limited only by the terms of

the appended claims.



a

di sposed around the dice pad to be at least partly covered by sealing
resing. for encapsul ati ng the 10 sem conductor chip; and a thin
netal |ayer which is hard to melt-and is nore easily deformed by pressure
than the netal of the lead frame forned on the surface of that portion
of the inner |ead, outer lead and tie bar which is ed with
the sealing resin. 2. A lead framgjfor a HIWHWL"IJHIIﬂmm
according to cl ai wherein said thin netal Iayer*cdnpﬂlses & lead.pl ated
| ayer. 20 3. A- *frame for a semconductor device according to
claim1, wherein the thickness of said thin nmetal layer is [err]. 25

4. A method for nuf et uyr, conduct or device risi { he
steps of: preparing a ?flriaérfagpf gfrrsag'{gse%ﬂ)céjonuauct o‘?chFe?ﬁ(g‘ecr% #]%Y’n@‘?

di ce pad dlsposequPH}ﬁkﬂQ¢al portion for nnuntlng a sen1conductor chip
an inner Isead, a 30 a tdi@dar aaiﬂdoﬁ%page‘a | 5ad 4 snpsst &F@ fdice
pad to be at | east artl covered sealing resin for encags atlng the
seni conductor cfft & %fWHGQ? AT 1SBMR? which is hard to nelt and is
nmore easily formed on eirharﬁmrzf aeadyf thattior tbadn ofnd hean NMREtSd leadead,

outer |ead and t'cﬁsli:% e"c‘f" o'u%c{'o th%ove :Lecde Wlﬁahd to be at least partly
covered by sealing resin for encapsulating the
10 semiconductor chip; and '

a

a thin metal layer which is hard to melt and is
_ more easily deformed by pressure than the metal of the
~ lead frame formed on the surface of that portion of
the inner lead, outer lead and tie bar which is not

15 covered with the sealing resin.

2. A lead frame for a semiconductor device
according to claim 1, wherein said thin metal layer
comprises a lead plated layer.

20
3. A lead frame for a semiconductor device
according to claim 1, wherein the thickness of said
thin metal layer is 1lp - 20u.
K,/ 25 | 4. A method for manufacturing a semiconductor
device comprising the steps of:
preparing a lead frame for a semiconductor device
comprising: a dice pad disposed in a central portion
for mounting a semiconductor chip; an inner lead, a
30 tie bar and an outer lead disposed around the dice pad

to be at least partly covered by sealing resin for
encapsulating the semiconductor chip; and a thin
metal layer which is hard to melt and is more easily
formed on the surface of that portion of the inner
35 lead, outer lead and tie bar which is not covered with
the sealing resin;
mounting a semiconductor chip on said 1lead
frame;
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is filled while sald thln metal layer is deformed by

clamping pressure; _

injecting a resin material into the cavity of
said injection mould; and | ‘

ejecting said resin moulded lead frame out of
said injection mould; and

removing said thin metal layer of said lead
frame.

5. A method for manufacturing a semiconductor
device according to claim '4, wherein said step of
removing said thin metal layer compriées the step of
dipping the 1lead frame into a solution for removing
said thin metal layer before solder plating of the
lead frame.

6. A method for manufacturing a semiconductor
device according to claim 5, wherein said thin metal
layer is a

&



6. A method for manufacturing a sem conductor device according to claimS§5,
whekeiyn said thin metal layer is a |.qyer of Iead_andg_iéLQ~§9%E¥10n f.or
renovi ng the layer i's of a 15% sokutidn)of nitric acid. 7. Alea rame for
a sem conduct of .device, substantially as descri gjwm”"m to, or as
shown in, Figures 5to 9 of the drawmngs. 8. A mu'ﬂﬂﬂbring a
semi conduct or device, substantially as described Witl r&fefente *to Figures
5to 9 of the draw ngs.

layer of lead and, said solution for removing the layer is

of a 15% solution of nitric acid.

7. A lead frame for a semiconductor device,
substantially as described with reference to, or as shown

in, Figures 5 to 9 of the drawings.

8. A method of manufacturing a semiconductor device,
substantially as described with reference to Figures

5 to 9 of the drawings.




