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BACKGROUND OF THE INVENTION
The present invention relates to a packaged
semiconductor device and techniques for manufacturing
same and in particular to techniques useful when applied
5 to an LSI package having numerous pins or a small pin
arrangement pitch such as a QFP (Quad Flat Package).

fabricating an LSI package. A dam bar is a member

g Dam bars are disposed in a lead frame used for
disposed in an intermediate portion of each lead of the

10 lead frame so as to couple leads adjacent to each other
and has a function to prevent molten resin injected into
a molding unit from flowing out to the exterior of the

molding unit through spaces between different leads,

when a semiconductor chip mounted on the lead frame is

15 molded with resin. It has further a function to act as
3 a supporting member for preventing deformation of the

\ leads. The dam bars are cut away b§ means of a cutting
3 tool such as a press, etc., after the semicquuctor chip
has been molded with resin.

20 However, recently, for lead frames used for

H fabricating LSI packages involving numerous pins, since
: an increase in the number of pins or leads and a
i decrease in the pin arrangement pitch are advanced

rapidly, it becomes more and more difficult to cut the

25 dam bars by means of a press.
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M bars are di sposed in a lead frane used for fabricating an LSl package.
dam bar is a-nenber disposed in an internediate portion of each | ead of
e | ead frane so as to couple | eads adjacent.to each other and has a
unction to prevent nolten resin injected into a nolding unit fromflow ng
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Eads, when a sem conductor chip nounted on the frame is ed with
esin. |t has faant beirs do@Gld£ds tdr @cfodfed i SHP BAdy E rBUTRE mdt1

¥ eventing deformation of the
plate, so-called tape dam techniques have been proposed
(JP-A~-58-28841, published on February 19, 1983) in which
5 a thin insulating tape is applied to a lead frame having
no dam bars, and the tape is pressed between different
leads in a resin molding operation to use the pressed
parts of the insulating tape as dam bars. According to
these tape dam techniques, since the tape is made of an
10 insulating material, dam cut after the resin molding is
unnecessary and thus it is possible to increase the
number of pins or leads and to decrease the pin
arrangement pitch.
Techniques similar to the tape dam technigques
15 are disclosed also in USSN 08/161,374 filed on December
2, 1993 and U.S. Patent No. 5,106,784 issued on April

- 21, 195%52.

SUMMARY OF THE INVENTION
The present invention is based on knowledge of
20 the inventors thereof which will be described with
respect to Figs. 1 and 2. Therefore, the structures
themselves indicated in Figs. 1 and 2 are not known.
Fig. 1 shows a state, in which a lead frame 100 provided

i with tape dams studied by the inventors is mounted on a

25 molding unit.
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A molding unit includes an upper die 10la

and a lower die 101b and the lead frame 100 is
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| fads.” The dam bars are cut away by nmeans of a cutting tool such as a

pfess, etc., after the sem conductor chip has been nolded with resin
bwever, recently, for |lead frames used fwor3 fabricating LSl packages

i fivol vi ng nunerous pins, since an increase in the nunber of pins or |eads

apd a decrease pgositionkd o reHYUPPEr M tface R QRsvd A iE Y1018,

bgcones nore and nore difficult to cut the dambars by neans of a

pgess. The lead frame 100 includes leads 102 and a die pad

portion 103, A thin dam tape 104 made of an insulating
material such as polyimide resin is bonded to a part of

5 one of surfaces of the leads 102 of the lead frame 100
by means of an adhesive. A semiconductor chip 105
bonded to the upper surface of the die pad portion 103
is connected electrically with leads 102 through bonding
wires 106.

10 In order to mold the semiconductor chip 105
with resin, the upper die 10la and the lower die 101b
are brought closely into contact with each other and
clamped. Then, the dam tape 104 applied to the one
surface (upper surface in the example indicated in Figqg.

15 1) of the lead frame 100 is placed between the upper die
10la and the lower die 10lb to be crushed so that spaces
between different leads 102 are filled with a part
thereof to form a dam.

Next, molten resin is injected into a cavity

20 of the molding unit to encapsulate the semiconductor
chip 105. At this time, since the spaces between
adjacent leads 102 are filled with a part of the
insulating tape 104 to form a dam, molten resin will not
flow out to the exterior of the molding unit through

25 these spaces.

Thereafter, the lead frame 100 is taken out
from the molding unit and the leads 102 are subjected to

solder plating treatment. Further, unnecessary parts of
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inlieu of a lead frame in which dam bars and | eads are

Fnmed in one body froma netal plate, so-called tape damtechni ques have
&n proposed (JP-A-58-28841, published on February 19, 1983)
n insulating tape is applied to a | ead frame having no dam bars, and the
| eads in a resin nolding operation to use

the lead frame 100 are cut away by means of a press and
thereafter, an LSI package is completed by bending the
leads 102 in a predetermined form.

In the molding unit for fabricating an LSI
package such as represented by QFP, the upper die 10la
and the lower die 10lb are symmetric, as indicated in
Fig. 1. _

It has been found that when the lead frame
100, to one of the surfaces of which the dam tape is
applied, is mounted on such a molding unit to be
clamped, since the lower surface of a boundary portion
between the inner lead and outer lead portions of the
leads 102 is clamped directly by the lower die while the
upper surface of the boundary portion is clamped by the
upper die 10la through the dam tape 104, the inner lead
portions of the leads 102 are bent in the (downward)
direction opposite to the surface to which the dam tape
is applied, as indicated in Fig. 2. It has been also
found that, in case where the dam tape is applied to the
lower surface of the lead frame, the leads are bent
upward.

As a result, the bonding wires 106 connecting
the semiconductor chip 105 with the leads 102 are
deformed (the wire twist being twisted), which gives
rise to mold deficiency such as wire shorting and
inclination of the die pad portion 103 (and of the

semiconductor chip 105).
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s of the insulating tape as dam bars. According to these tape dam

ni ques, since the tape is made of an insulating naterial, damcut after
resin nmolding is unnecessary and thus_ig is possible to increase the
ber of pins or |eads and to decrease the”pin arrangement pitch.
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ril 21, 1984tn surfaces of the lead frames 100, since load would

be applied equally both upward and downward to the
boundary portions of the leads 102, no bending of the

5 inner lead portions would be produced. However, by this
method, since the insulating tapes 104 are inserted by a
press or the like into the spaces between different
leads in the directions both upward and downward at
clamping in the molding unit, for a lead frame 100

10 having a small arrangement pitch, leads are deformed in
the transversal direction to widen spaces therebetween.

An object of the present invention is to
provide techniques capable of efficiently preventing
bending of the inner leads at clamping of the lead frame

15 provided with dam tape with the molding unit.

According to one aspect of the present
invention, for manufacturing a packaged semiconductor
device, a lead frame with an electrically insulating
strip member and a semiconductor chip is placed in a

20 molding unit having upper and lower dies. The upper and
lower dies have recessed areas for determining a size of
a cavity of the molding unit different from each other,
the size of the cavity being measured in a direction
perpendicular to a clamping motion direction of the

25 dies. The lead frame is positioned so that a surface of
each lead with the insulating strip member applied

thereto is contacted with one of the upper and lower

dies having a larger recessed area and a molding line of
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S RY OF THE | NVENTI ON The present invention is based on know edge of the
i wentors thereof which will be described with respect to Figs. 1 and 2.
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The molding unit is closed to clamp the lead frame to
depress and thrust into spaces between adjacent leads
that part of the strip member which is outside the
molding line and to form the cavity of the molding unit.
By injecting a molding material into thehcavity, a
molding package is provided encapsulating the
semiconductor chip and a portion of each lead.

According to another aspect of the present
invention, a packaged semiconductor device has a flanged
side surface with an electrically insulating strip
provided between a step of the flanged side surface and
intermediate portions of the leads which are between
first portions of the leads encapsulated in the molding
package and second portions of the leads protruding from
the flanged side surface. An insulating filler of the
same material as that of the insulating strip is
provided in spaces between those parts of the second
portions of the leads which outwardly adjoin the
intermediate portions of the leads.

According to another aspect of the present
invention, in a method of manufacturing a packaged
semiconductor device, a molding unit having recessed
areas different from each other, which determine the
size of the cavity of the molding unit, is used for
molding a semiconductor chip mounted on a lead frame
having a dam tape applied thereto.
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ositioned on the upper surface of the lower die 101b. The |l ead franme 100
| udes | eads 102 and a die pad portion 103. A thin damtape 104 made of
i nsulating material such as poninidQ_rFsln is bonded to a part of one
surfaces of the | eads 102 of the lead frane 100 by nmeans of an adhesive.

em conductor chip 105%nepn the lead frame mounted on the molding
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unit is clamped by the upper die and the lower die, at
the boundary portion between the outer lead portion and
the inner lead portion of each of the leads, one of the
main surfaces thereof is clamped by the lower die, while
the other main surface is clamped by the upper die
through a soft dam tape.

Owing to the fact that the recessed areas
determining the size of the cavity of the molding unit
are different for the upper die and the lower die, since
positional deviations or displacement takes place
between end portions of inner side walls of the upper
die and end portions of inner side walls of the lower
die, it is possible to prevent the inner lead portions
of the leads (those parts of the leads which are
encapsulated in a mold package) from bending in an

upward direction or a downward direction.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1 and 2 are cross-sectional views of a
lead frame showing a method of manufacturing a packaged
semiconductor device, which the inventors have studied;

Fig. 3 is a cross-sectional view of a packaged
semiconductor device according to an embodiment of the
present invention;

Figs. 4 to 6 are perspective views of a lead

frame at several stages in a method for manufacturing a
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borfded to the upper surface of the die pad portion 103 is connected

el gctrically with I eads 102 t hrough bonding wires 106. In order to nold the
sethi conductor chip 105 with resin, the uppeg die | Oa and the |ower die
10%b are brought closely into contact with each other and cl anped. Then,

thg dam tape 10gaaRahe8dskmibBadaBRotUGRSCe( HBRBY dSHG 26€ahnehbBBdenanR! €
ingicated in Fig. 1) of the lead frane 100 is placed between the upper die

10lfa and the | oper tHeepk@sbntoiReeatished so that spaces
Fig. 7 is a cross-sectional view of a lead

frame placed in a molding unit by a method of

5 manufacturing the packaged semiconductor device
according to an embodiment of the present invention;

FPig. 8 is a cross-sectional view of a lead
frame and an insulating strip, when the molding unit
shown in Fig. 7 is in a clamped state;

10 Fig. 9 is a cross-sectional view of a packaged
semiconductor device obtained by the fabrication method
shown in Pigs. 4 to 8;

Fig. 10 is a cross-sectional view of a
packaged semiconductor device obtained by shaping leads

15 of the device shown in Fig. 9;

Fig. 11 is a cross-sectional view of a
packaged semiconductor device indicating a state where
it is under an electrical test; |

Pig. 12 is a cross-sectional view of a

20 packaged semiconductor dévice indicating a state where
it is being handled;

Fig. 13 is a cross-sectional view of a
packaged semiconductor device according to another
embodiment of the present invention; and

25 Fig. 14 is a cross-sectional view of a
packaged semiconductor device according to another

embodiment of the present invention.
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| eads 102 are filled with a part of the insulating tape

to forma REACREATION (55 iTEEMRREFRRRED EBMBODIMENTSe exterior of the
moldi ng unit through these spaces. Thereafter, the lead frane 100 is taken

Fig. 3 is a cross-sectional view of a QFP-type
packaged semiconductor device encapsulated with a
molding resin (hereinbelow called QFP for the sake of
simplicity), which is an embodiment of the present
invention. A molding package 2, e.g., made of epoxy
resin has two main surfaces S1 and S2 opposite to each
other and a flanged side surface S3 and a die pad 3, a
semiconductor chip 4, e.g., made of a silicon single
crystal, and inner lead portions (first portions) L1 of
a plurality of slender leads 5 are encapsulated therein.
The semiconductor chip 4 is bonded to the die pad 3 by
means of an adhesive, e.g., made of epoxy resin. The
inner lead portions L1 of the leads 5 are connected
electrically with the semiconductor chip 4 through
bonding wires 6 made of Au, Cu or Al. The flanged side
surface S3 of the molding package 2'has a first side-
surface portion S31 adjoining the main surface S1, =a
side surface portion S32 adjoining the main surface s2,
and a step portion SS connecting then.

An electrically insulating strip 7 is disposed
between the upper surface of intermediate portions Li
(portions between the inner lead portions Ll and the
outer lead portions, i.e. second portions, L2} of the
leads 5 and the molding package 2, and an electrically
insulating £illing material or a filler 7' exposed to
the exterior of the package 2 is disposed between those

parts of the outer lead portions L2 which adjoin the

This g,
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l eads 102 are filled with a part thereof to forma dam
. nolten resin is injected into a cavity of the nolding unit to
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the molding unit and the | eads 102 are subj-ected to sol der plating
unnecessary parts of -4- the lead frane 100 are cut

by neans of a press and thereafter,- at -5l package is conpl eted by

is made of a thin tape of an insulating material such as
polyimide resin and bonded to the upper surface of the
leads 5 by means of an adhesive. The filling material
or filler 7' is made of the same material as thé strip
7. The lower surface of the intermediate portions Li of
the leads 5 is not covered by the package 2.

As indicated in Fig. 3, in the QFP 1 of the
present embodiment, outer sizes of the molding package 2
are different on the upper side and the lower side of
the leads 5. More specifically, in this package 2, the
outer size on the upper side of the leads 5, to which
the insulating strip 7 is applied, is greater than the
outer size on the lower side of the leads. That is, the
first side surface portion S31 is outward with respect
to the second side surface portion S32.

The QFP 1 may be manufactured by a method
described below.

At first, a lead frame 8 as indicated in Fig.
4 is prepared. This lead frame 8 includes a die pad 3,
supporting leads 9, each of which is disposed at each
corner of the die pad 3 to support it, a plurality of
slender leads 5 arranged around the die pad 3, a strip
member 70 such as a rectangular frame-~shaped dam tape
applied to one surface of the leads 5 of the lead frame
8 in a direction approximately perpendicular to the
length directions of the leads, and an outer frame 10

supporting the leads 5 and the supporting leads 9. The
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kage such as represented by QFP, the upper die 10la and the |ower die
a are symmetric, as indicated in Fig. 1. It has been found that when the
d frame 100, to one of the surfaces af yghich the damtape is applied, is
nted on such a nolding unit to be clanped, since the |ower surface of a
(oL, 0C! FERChNSRS B0k ek Land gbcag by gRUAIORINSRTCAle
boundary pgh&i eRei 8icfafBRe R¥mbBEs such as the die pad 3, the
leads 5, the supporting leads 9, the outer frame 10,
etc. are formed in one body by a press or etching.
5 As an example, the lead frame 8 is about 0.1
mm thick, the inner lead portions of the leads 2 are
about 0.13 mm wide, and the arrangement pitch of the
inner lead portions is about 0.3 mm. On the other hand,
the dam tape 70 is about 50 um thick and about 0.5 - 2.0
10 mm wide, while the adhesive layer bonding the dam tape
" 70 to the leads 5 is about 25 um thick.
Subsequently, as indicated in Fig. 5, the
semiconductor chip 4 is bonded to the die pad 3 of the
i lead frame 8l(pellet bonding) and then as indicated in
15 Fig. 6, the leads 5 are connected electrically with the
semiconductor chip 4 through bonding wires 6.
Next, as indicated in Fig. 7, the lead frame 8
is mounted on a molding unit. This molding unit
includes a pair of dies, i.e., an upper die lla and a
h 20 lower die 1lb, and the lead frame 8 is positioned on the

upper surface of the lower die 1lb. At this time, the
dam tape 70 applied to the upper surface of the leads 5
is in such a positional relation that it intersects a
molding line ML: of the molding unit.

25 As indicated in the same figure, recessed
areas of the upper die lla and the lower die 11b
determining the size of a cavity in this molding unit

are different from each other. More specifically, the

-
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r die 10la through the damtape 104, the inner |ead portions of the
s 102 are bent in the (downward) direction opposite to the surface to
ch the damtape is applied, as indicateghin Fig. 2. It has been also
nd that, in case where the damtape is appli.ed to the | ower surface of

cad Trame.g e (520t e Cs;é%\e%%a%fa dneS Wt tnleh@iRandisngnw r es

connecting the sem conductor cl 05 wth the [eads 102 are deforned
the wire tw sty 3Q§ing Wit edhicMicaltedl @ surface of the lead frame

8, to which the dam tape 70 is applied, namely, the

f
t
1
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upper die lla in Fig. 7, is greater than the corre-

5 sponding size (b) of the lower die 11b. The size of the
cavity of the molding unit represents the size thereof
measured approximately perpendicularly to the direction
of the clamping motion of the dies of the molding unit,

Subsequently, as indicated in Fig. 8, the
10 lower surface of the upper die 1lla is closely brought
‘r into contact with the upper surface of the lower die 11b
| for a clamping operation. Then, that part of the dam
tape 70 bonded to the upper surface of the leads 5 of
the lead frame 8 which is outside the molding line ML is
15 sandwiched between the upper die 1lla and the leads 5 of
the lead frame 8 to be crushed so that it is thrust into
the spaces between adjacent leads 5 to form the dam,
i.e. the filling material or filler 7' (Fig. 3). On the

contrary, that part of the dam tape 70 which is inside

. 20 the molding line ML remains on the upper surface of the
leads 5 as the insulating strip 7.
At this.clamping, the lower surface of the

part of the leads 5 covered by the tape 70 is clamped by

the lower die 1lb, while the upper surface thereof is

25 clamped by the upper die lla through the soft tape 70.
At this time, since there are positional deviations or
displacement ("x" indicated in Fig. 8) between the inner

end portion of the side walls of the upper die lla andgd
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d portion 103 (and of the sem conductor chip 105). - 5- In this case,
. dam t apes 104 were applied to both swfi@ces of the | ead franmes 100,

nce | oad woul d be applied equally both upward and downward to the
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the inner end portion of the side walls of the lower die
11b, i.e. between the different recessed areas of the
two dies, the inner lead portions Ll of the leads 5 are
not bent downward. Under the condition that the above-
mentioned numerical values are used, it is verified that
no bending of the leads 5 is produced, if these devia-
tions (x) in the size are at least 0.2 mm - 0.3 mm.

Then, molding material (molten resin) is
injected into the cavity of the molding unit to mold the
semiconductor chip 4. At this time, since the spaces
between different leads 5 on the outer side of the mold
line ML (on the outer side of the intermediate portions
Li of the leads 5) are filled with a part of the tape 70
to form the dam, i.e. the filling material (filler) 7'
(Fig. 3), molten resin will not flow out to the exterior
of the molding unit through these spaces.

Thereafter, when the lead frame 8 is taken out
from the molding unit, a package 2 having different
outer sizes on the upper side and the lower side of the
leads 5, i.e. a flange on its side surface, as indicated
in Fig. 9, is obtained owing to the differences of the
recessed areas of the upper die lla and the lower die
11b of the molding unit. The second portions (outer
lead portions) L2 of the leads 5 protrude from the step
portion SS of the side surface S3. On the other hand,
the upper surface and the side surfaces of the inter-
mediate portions Li between the first portions (inner

lead portions) L1 and the second portions L2 are covered
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d be produced. However, by this nethod, since the insulating tapes 104
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he directions both upward and downward gt

a lead frane 100

enting

10

15

20

25

ORi118 LRePLOVLICSLEERPLALRS 68PARLCRposESL Ci Nty

Then, after the outer lead portions L2 of the
leads 5 have been subjected to solder plating treatment,
unnecessary portions of the lead frame 8 are cut away by
means of a press or the like. The QFP 1 indiéated in
Fig. 3 is completed by further bending {shaping) the
leads 5 in a predetermined form. In case where the
bending direction of the outer lead portions is
reversed, the QFP 1 as indicated in Fig. 10 will be
obtained.

As described above, according to the present
embodiment, since it is possible to prevent efficiently
bending of the inner leads at the clamping of the lead
frame 8, to which the strip member 70 such as the dam
tape is applied, by means of the molding unit, highly
reliable QFPs 1 can be manufactured with a high yield.

Although a lead frame 8, to the upper surface
of which a strip member 70 is applied, is used in the
present embodiment, in case wheré a molding is effected
with a lead frame to the lower surface of which the
strip member 70 is applied, it is possible to prevent
the inner lead portions of the leads 5 from bending in
the (upward) direction opposite to the surface to which
the strip member is applied, by.using a molding unit in
which the size (a) from one end of the inner side
surface of the upper die to the other is smaller than

the corresponding size (b) of the lower die. Further
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which the semiconductor chip 4 is bonded, but the strip
member 70 may be applied to the surface of the leads to
which the chip is not bonded, depending on the field of
utilization.

Further, since the QFP 1 has different outer
sizes on the upper half and the lower half sides of the
mold package 2, electrical tests can be effected, e.g.,
by bringing probes 12 of a tester into contact with
relevant leads 5 on the step portion SS connecting the
side surface portions S31 and $32, as indicated in Fig.
11. 1In this way, since it is not necessary to bring the
probes 12 into contact with readily deformable
extremities of the leads 5, it is possible to prevent
surely deformation of the leads 5 at electrical tests.
Although Fig. 1l shows a QFP after the lead shaping, it
is clear that a similar effect can be obtained also in
case where electrical tests are effected before the lead
shaping.

Further, when the QFP 1 is handled by using a
jig 13 as indicated in Fig. 12, since it is easy to
grasp the narrower (second) side surface portion S32 of
the flanged side surface of the mold package 2 by means
of the jig 13, handling and transportation of the QFP
can be effected more conveniently.

In addition, in case where the leads 5 are

bent in a J-shape, if they are bent so as to face the
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pendi cul ar to a clanmping notion direction of the dies. The lead frane is
pqsitioned so that a surface of each lead with the insulating strip nmenber
afdplied thereto is contacted with one of -t A6 wpper and | ower dies having a

| & ger recessed area and a nolding |ine of the nolding unit intersects
t i nsul ati ng shnep (Bebend) Thidensdr figcenpdbriionl s32dofotbeafipanded| ead
frigame to

side surface of the mold package 2 as indicated in Fig.
13, since a protruding amount of the leads 5 in the
transversal direction can be reduced with respect to
5 that required in case where they are bent in the
opposite direction, an area required for mounting the
QFP 1 can be decreased.
| Still further, as indicated in Fig. 14, since
heat produced by the semiconductor chip 4 can be
10 conducted to a heat radiator 14 through the die pad 3 by
mounting thé heat radiator 14 on the upper surface of
the package mounted on a printed board, it is possible

to provide a QFP 1 having a small thermal resistance. .

Although the invention made by the inventors

15 has been concretely explained in the above on the basis
of. the several preferred embodiments, the present
invention is not restricted thereto, but it is a matter
of course that various modifications can be made without
departing from the scope thereof.

20 Although, in the above embodiments, the
present invention has been explained in case where it is
applied to manufacture of QFPs, the present invention
can be applied to various sorts of LSI packages mounted

on lead frames by the tape dam method.
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press and thrust into spaces between adjacent |eads that part of the

trip menber which is outside the nolding |ine and to-fermthe cavity of

5

he nmolding unit. By injecting a nolding material into the ¢

| di ng package is provided encapsul ati ngl?he senic iﬂﬁ“ “ﬁ(&“ﬁ a
ortion of each |lead. According to another aspect ofn s | rvention,
-packaged seng¢klIMSict or device has a flanged side surfdce with an

ectrically insulating strip provided between, a step of égg fl anged side

rface and

1. A method of manufacturing a packa
semiconductor device comprising the steps of:

preparing a lead frame (8) without a dam bar,
said lead frame having a plurality of leads (5)
and a die pad (3):;

applying an electrically insulating strip
member (70) to one surface of said leads of said lead
frame in a direction generally perpendicular to said
slender leads;

bonding a semiconductor chip (4) to said die
pad of the lead frame;

electrically connecting said leads and said
semiconductor chip;

placing said lead frame with said electrically
insulating strip member applied thereto and with said
semiconductor chip bonded thereto in a molding unit
having an upper die (lla) and a lower die (11b), said
upper and lower dies having recessed areas (a, b) for
determining a size of a cavity of said molding unit
different from each other, said size of the cavity being
measured in a direction substantially perpendicular to a
direction of a clamping motion of said dies, said lead
frame with said electrically insulating strip member and
said semiconductor chip being positioned such that said
one surface of each of said leads with said electrically
insulating strip member applied thereto is contacted

with one (lla) of said upper and lower dies having a
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eri al

sent

ermedi ate portions of the | eads which are between first portions of the
ds encapsul ated in the nol di ng package and second “ﬂMEads
truding fromthe flanged side surface. An insulati WE“”“I lml ll

as that of the insulating strip- 98or~ovi ded i

se parts of the second portions of the |eads which outwardly adjoin the
g ermedi ate poratges pécédiced cadea AndotHangat modddhhelinaep¢ML )obLt he
i nvention, in a nmethod of manufacturing a packaged

spaces Bbetheeh

said molding unit intersects said electrically
insulating strip member (70); and

closing said molding unit to clamp said lead
frame to depress and thrust into spaces between adjacent
leads that part of said electrically insulating strip
member which is outside said molding line (ML) and to
form said cavity of said molding unit, and subsequently
injecting a molding material into said cavity to provide
a molding package (2) encapsulating said semiconductor
chip and a first portion (Ll) of each of said leads (5),
said molding package being flanged at its side surface
with a second portion of said each lead protruding from
a step {SS) of said flanged side surface.

2.. A method according to claim 1, further
comprising the step of shaping said second portions of
said leads.

3. A packaged semiconductor device comprising:

a semiconductor chip (3):

a plurality of leads (5) having first
and second main surfaces and being electrically
connected to said semiconductor chip, each of said leads
including a first portion (Ll), a second portion (L2)
and an intermediate portion (Li) therebetween;

a molding package (2) encapsulating said
semiconductor chip and said first portion of each of
said leads, said package having opposite two main

surfaces (S1, S2) and a flanged side surface including a

This Sheet Has Been RT
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seffi conduct or device, a nolding unit having recessed areas diffé}éﬁi from
eagh other, which deternine the size of the cavity gf Lﬂl‘mmnmﬂlll:mm i's
usqd for nolding a sem conductor chip nounted on a l.e dam
tae applied thereto. 7- Wen the | edd ¥?ame nounted of the *hol%i g
first side surface part (S31) continuing from one (Sl)

of said main surfaces of said package, a second side
surface part (S32) continuing from the other (S2) of

said main surfaces of said package and a step (SS)
connecting said first and second side surface parts in
which said first side surface part is outward with

respect to said second side surface part to form said

step, said second portion of each of said leads

protruding from said side surface of the molding package

at said step of said side surface;

a.' an electrically insulating strip (7) provided
between said step of said flanged side surface and first
main surfaces of said intermediate portions of said

leads, second main surfaces of said intermediate

portions of said leads being not covered by said molding

package; ang

an electrically insulating filler (7')
provided in spaces between those parts of said second
portions of said leads which parts outwardly adjoin said
intermediate portions of said leads, said electrically
insulating filler being made of the same material as
that of said electrically insulating strip.
4. A device according claim 3, further comprising
a heat dissipator (14) provided on one of said main
surfaces of said molding package.
5. A device according claim 3, in which said

second portion of each of said leads is bent to be J-
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B t is clanmped by the upper die and the |ower die, at the boundary-portion
i

Qﬁ-tmeen the outer |ead portion and the inner |ead porti g he
dfleads, one of the main surfaces thereof_ig cl anped by JW,ﬂ Ny I -" m | e
#ghe other main surface is clanped by the Bpe( di e throdghca sofy ” Lriape.
@Png to the fact that the, recessed areas deternm ning the_si t pe
Javity of the ﬁﬂﬂ?ﬁ%d’mil%& é?ﬁ&f%‘?%ﬁ f%’ré? h%uﬁ%)ﬁg? B?’é?'aﬁg‘?‘ﬂmo?ower

g e, Since posslé[{é)nﬁalgjgeé/é astié)élssé)rrféjéespl acenent takes place

6. A device according claim 3, in which said
molding package is a quad flat package.
7. A packaged semiconductor device comprising:

a semiconductor chip (3):

a plurality of fleads (5) having first
and second main surfaces and eleétrically connected to
said semiconductor chip, each of said leads including a
first portion (Ll), a second portion (L2) and an
intermediate portion (Li) therebetween; and

a molding package (2) encapsulating said
semiconductor chip and a first portion of each of said
leads, said package having opposite main surfaces (S1,
S2) and a side surface (83), said second portion of each
of said leads protruding from said side surface, wherein
said package is flanged at said side surface such that

one of the first and second main surfaces of said

intermediate portion of each of said leads is not

covered with said molding package.
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begween end portions of inner side walls of the upper die and end portions [5
of §i nner side walls of the lower die, it is possible to prevent the inner

| edd portions of the | eads (those parts of-tdwe 1leads which are encapsul at ed
inja nol d package) from bending in an upward direction or a downward

di gection. BRI EFpRESERCRTI ON OF THE DRAWNGS Figs. 1 and 2 are

crqss-sectional .views of a |lead frane showi ng a nethod of manufacturing a

padkaged seni conductor devige, muhi€hctlieingyvenpackagede sehidoaductor
device, a lead frame (8) with an electrically insulating
strip member (70) and a semiconductor chip (4) is placed
in a molding unit having upper and lower dies (lla,
1llb). The upper and lower dies have recessed areas (a,
b) for determining a size of a cavity of the molding
unit different from each other, the size of the cavity
being measured in a direction perpendicular to a
clamping motion direction of the dies. The lead frame
i*’ is positioned so that a surface of each lead with the
insulating strip member applied thereto is contacted
with one (lla) of the upper and lower dies having a
larger recessed area and a molding line (ML) of the
molding unit intersects the insulating strip member
(70). The molding unit is closed to clamp the lead
frame to depress and thrust into spaces between adjacent
leads that part of the strip member which is outside the

molding line and to form the cavity of the molding unit.

By injecting a molding material into the cavity, a
molding package (2) is provided encapsulating the
semiconductor chip and a portion of éach lead. The
packaged semiconductor device (1) has a flanged side
surface (S3) with an insulating strip (7) provided
between a step (SS) of the flanged side surface and
intermediate portions (Li) of the leads which are
between first portions (Ll) of the leads encapsulated in

the molding package and second portions (L2) of the
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lg. 3 is a cross-sectional view of a packaged sem conductor device

ccording to an enbodi nent of the present invention; Figs. 4 to 6 are

erspective views of a lead frane at seygr?%‘§tages in a nmethod for
nuf acturing a - 8- packaged sem conductor device according to an

nbodi ment leads protruding from the flanged side surface. An
insulating filler (7') is provided in spaces between
those parts of the second portions of the leads which

outwardly adjoin the intermediate portions of the leads




the present invention; Fig. 7 is a cross-sectional view of a |lead fra
| aced in a nolding unit by a nmethod of manufacturing the packaged ;
em conduct or devi ce according to an enbodi nent of the present invention;
ig. 8 is a cross-sectional view of a lead frame and an insulating strip,
en the molding unit shown in Fig. 7q4isgin a clanped state; Fig. 9is a

ross-sectional view of a packaged sem conductor device obtained by the
abrication method
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pwn in Figs. 4 to 8 Fig. 10 is a cross-sectional view of a packaged

a1 conduct or devi ce obtai ned by shaping | eads of the device shown in Fig.
oF Fig. 11 is a cross-sectional view of a packaged seni conductor device
THdicating d state where it is under an electrical test; Fig. 12 is a

cgoss-sectional view of a packaged squqgnductor device indicating a state
Slre it is being handl ed;

FIG. 3
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g
crdps-sectional view of a packaged sem conduct or device according to
anof her enbodi ment of the present invention. DESCRI PTI ON OF THE

Fi 13 is a cross-sectional view of a packaged sem conductor device
accprdi ng to anot her enbodi nent of the present invention; and Fig. |
ot
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LI of a plurality of




The em conductor chip 4 is bonded to the die pad 3 by neans of an

adhepki ve, e.g., nade of epoxy resin. The inner |ead portions LI of the

| eatls 5 are connected electrically with the seniconductor chip 4 through
bondi ng wires 6 nade of Au, Cu or Al. The flanged side surface S3 of the

"ol g ng package 2 has a first side surfgﬁe ﬁortion S31 adjoining the main
surfjace SI, a side surface portion S32 f%'ning the main surface S2, and a

stepg portion SS connecting them An electrically insulating strip 7 is
di sgosed

FIG. 6
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1
t
u
or
 of

package 2. As indicated in Fig. 3,

OUj

I nternmedi ate portions Li
e of an insulating nmateri al
er surface of the |l eads 5 by nmeans of an adhesi ve.

of the leads 5. This strip 7 is nade of a thin
such as polyimde resin and bonded to the

The filling materi al

filler 77 is made of the sane materi al
Jlhe internmediate portions Li of theth

I n tHe
L er sizes of the nolding package 2

as the strip 7. The | ower surface
gps 5 is not covered by the
QFP 1 of the present enbodi nent,
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1
are

different on the upper side and the |ower side of the |eads 5. Mire

speqgifically, in this package 2, the outer size on the upper side of the
| edds 5, to which the insulating strip 7 is applied, is greater than the
outgr size on the lower side of the |eads. That is, the first side surface

port
The

ilon S31 is outward with respect to ggggﬁecond side surface portion S32.
QFP 1 may be manufactured by a neth escribed below. At first, a lead

frarfe 8 as indicated in Fig.
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: prepared. This lead frame 8 includes a die pad 3, supporting |eads 9,

v of which is disposed at each corner of the die pad 3 to support it, a
gE® ol ity of slender |eads 5 arranged around the die pad 3, a strip nenber
uch as a rectangul ar frame-shaped dam tape applied to one surface of
eads 5 of the lead frame 8 in a dgfzggion approxi mat el y perpendi cul ar
he | ength directions of the |eads, Ya an outer frame 10 supporting the
s 5 and the supporting | eads 9. The
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3

-.11 - lead frane 8 is made of a netal such as 42 alloy or Cu and the
di,'fferent menbers such as the die pad 3, the |lea é he sgéporti ng | eads
| WK,

9, .tthe outer frane 10, etc. are forned in one bo ﬁéF o) hi n
A5 an exanple, the lead frame 8 is about 0.1 nm i I d-z

pQrtions of the leads 2 are about 0.13 nm w de, and the arrangenent pit
ofi the - - - '
fi\ A PACKAGED SEMICONDUCTOR DEVICE AND METHOD

OF ITS MANUFACTURE

BACKGROUND OF THE INVENTION

The present invention relates to a packaged
semiconductor device and techniques for manufacturing
same and in particular to techniques useful when applied
to an LSI package having numerous pins or a small pin
arrangement pitch such as a QFP (Quad Fla; Package).

Dam bars are disposed in a le;d frame used for
fabricating an LSI package. A dam bar is a member
disposed in an intermediate pbrtion of each lead of the
lead frame so as to couple leads adjacent to each other
and has a function to prevent molten resin injected into
a molding unit from flowing out to the exterior of the
molding unit through spaces between different leads,
when a semiconductor chip mounted on the lead frame is
molded with resin. It has further a function to act as -
a supporting member for preventing deformation of the
leads. The dam bars are cut away by means of a cutting
tool such as a press, etc., after the semiconductor chip
has been molded with resin.

However, recently, for lead frames used for
fabricating LSI packages involving numerous pins, since
an increase in the number of pins or leads and a
decrease in the pin arrangement pitch are advanced

rapidly, it becomes more and more difficult to cut the

Eﬁ;&;ﬁ - b}{ m’ﬁﬁ of a press. RE?LACEMENT SHEETS SG

!ﬂllmcnpﬁon:pwgﬂwi.uyp@&dl&.
 Claim(s)  : paged ../*to paged 2.
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Al

inner |ead portions is about 0.3 nm On the other hand,
gbout 50 pmthick and about 0.5 - 2.0 nmw de, while th
bonding the damtape 70 to the leads 5 is about 25 pmt
-as indicated in Fig. 5 the sem conductor chip 4 is bon
of the lead frane 8 (pellet bonding) and then as indical

b fdhesi ve | ayer .
i £k.2 SgeewEnt| v
legd to the die d
e nFg. b, the

br_chip 4 through )

| eads 5 are connected electrically m@th“;ﬁe‘seniconduct
bonding wires 6. Next, as indicated-ipn,Fig. 7, the_| ead

frame 8

Therefore, in lieu of a lead frame in which
dam bars and leads are formed in one body from a metal

plate, so-called tape dam techniques have been proposed

(JP-A-58-28841, published on February 19, 1983) in which

a thin insulating tape is applied to a lead frame having

no dam bars, and the tape is pressed between different
leads in a resin molding operation to use the pressed
parts of the insulating tape as dam bars. According to
these tape dam techniques, since the tape is made of an
insulating material, dam cut after the resin molding is
unnecessary and thus it is possible to increase the
ndmber of pins or leads and to decrease the pin
arrangement pitch.

Technigues similar to the tape dam techniques
are disclosed also in USSN 08/161,374 filed on December
2,7 1993 and U.S. Patent No. 5,106,784 issued on April

21, 1992.

SUMMARY OF THE INVENTION

The present invention is based on knowledge of
the inventors thereof which will be described with
respect to Figs. 1 and 2. Therefore, the structures
themselves indicated in Figs. 1 and 2 are not known.
Fig. 1 shows a state, in which a lead frame 100 provided
with tape dams studied by the inventors is mounted on a
molding unit.

A molding unit includes an upper die 10la

and a lower die 101b and the lead frame 100 is

A



is mounted on a nolding unit. This nmolding unit in REBEACENQQHP&EBE@ es,
L.e., an upper die lla and a lower die |lb, and th Ezmh+raﬁﬁ
p05|t|oned on the upper surface of the lower die |l|b. Aﬁgt‘g* he dam
tape 70 applied to the upper surface of the |eads [ uch a p)s tiona

relation that it intersects a nolding lipne,M. of thelonlding unit A
I ndicated in the sane figure, recessed areas of th¢ upper die Ila an

| ower die | 1b 9%&?%@5%@%9 %h%hi'ﬁﬁp%f %u?%&%%yof the

The lead frame 100 includes leads 102 and a die pad

\"2

t he

S

portion 103. A thin dam tape 104 made of an insulating
material such as polyimide resin is bonded to a part of
one of surfaces of the leads 102 of the lead frame 100
by means of an adhesive. A semiconductor chip 105
bonded to the upper surface of the die pad portion 103
is connected electrically with leads 102 through bonding
wires 106.

In order to mold the semiconductor chip 105
with resin, the upper die 10la and the lower die 10l1b
‘are brought closely into contact with each other and
clamped. Then, the dam tape 104 applied to the one
surface (upper surface in the éxample indicated in Fig.
1) of the lead frame 100 is placed between the upper die
10la and the lower die 101lb to be crushed so that spaces
between different leads 102 are filled with a part
thereéf to form a dam.

Next, molten resin is injected into a cavity
of the molding unit to encapsulate the semiconductor
chip 105. At this time, since the spaces between
adjacent leads 102 are filled with a part of the
insulating tape 104 to form a dam, molten resin will not
flow out to the exterior of the molding unit through
these spaces.

Thereafter, the lead frame 100 is taken out
from the molding unit and the leads 102 are subjected to

solder plating treatment. Further, unnecessary parts of



are different fromeach other. Mre specifically, LA&EmuﬁfgﬁfTr’ (a) of
fﬁi

the recessed area of one of the dies of the noldi g R s the
surface of the lead frane 8, to which the damtapg 40 is applied, {nhnely,
the upper die 1la in Fig. 7, is greater than the ¢ofre2 23@Ghd9tg §i ge (b)
of the lower die Il b. The size of the

- 4 -

the lead frame 100 ar; cut away By means of a press and
thereafter, an LSI package is completed by bending the
leads 102 in a predetermined form.

In the molding unit for fabricating an LSI
package such as represented by QFP, the upper die 10la
and the lower die 10lb are symmetric, as indicated in
Fig. 1. _

It has been found that when the lead frame
100, to one of the surfaces of which the dam tape is
applied, is mounted on such a molding unit to be
glamped, since the lower surface of a boundary portion
between the inner lead and outer lead portions of the -
leads 102 is clamped directly by the lower die while the
upper surface of the boundary portion is clamped by the
upper die 10la through the dam tape 104, the inner lead
portions of the leads 102 are bent in the (downward)
direction opposite to the surface to which the dam tape _
is applied, as indicated in Fig. 2. It has been also
found that, in case where the dam tape is applied to the
lower surface of the lead frame, the leads are bent
upward.

As a result, the bonding wires 106 connecting
the semiconductor chip 105 with the leads 102 are
deformed (the wire twist being twisted), which gives
rise to mold deficiency such as wire shorting and
inclination of the die pad portion 103 (and of the

semiconductor chip 105).



cavity of the nolding unit represents the size th
approxi mately perpendicularly to the direction of |1
the dies of the nolding unit. Subsequently, as indi

upper surface of the lower die Ilb for a clanping
part of the damtape 70 bonded to the uppér ~surfac

| ead frane 8 which is outside the nDIdin% line M. W ched between the
a

upper die Ila and the | dadéhdsorcase, if dam tapes 104 were applied to

both surfaces of the lead frames 100, since load would
be applied equally both upward and downward to the
boundary portions of the leads 102, no bending of the
inner lead portions would be prodﬁced. However, by this
method, since the insulating tapes 104 are inserted by a
press or the like into the spaces between different
leads in the directions both upward and downward at
clamping in the molding unit, for a lead frame 100
having a small arrangement pitch, leads are deformed in
the transversal direction to widen spaces therebetween.

| An object of the present invention is to
provide techniques capable of efficiently preventing
bending of the inner leads at clamping of the lead frame
provided with dam tape with the molding unit.

According to one aspect of the present
invention, for manufacturing a packaged semiconductor
device, a lead frame with an electrically insulating
strip member and a semiconductor chip is placed in a
molding unit having upper and lower dies. The upper and
lower dies have recessed areas for determining a size of
a cavity of the molding unit different from each other,
the size of the cavity being measured in a direction
perpendicular to a clamping motion direction of the
dies. The lead frame is positioned so that a surface of
each lead with the insulating strip member applied
thereto is contacted with one of the upper and lower

dies having a larger recessed area and a molding line of



- M un\,mvmﬁ; )’l 'Elr

the lead frame 8 to be crushed so that it is thrust
adj acent leads 5 to formthe dam i.e. the filling
(Fig. 3). On the contrary, that part of the damtap
nolding line M. remains on the upper surface of th
insulating strip 7. At this clanping, the |ower sur
| eads 5 covered by the tape 70 is cl anped ﬁy'the | oner die |Ib,

upper surface thereof is clanped by-the upper die Ila.throu the soft tape
78P the molding ungg intérsectspghe gnsulatlng stQQp mem%er. P

The molding unit is closed to clamp the lead frame to
depress and thrust into spaces between adjacent leads
that part of the strip member which is outside the
molding line and to form the cavity of the molding unit.
By injecting a molding material into the cavity, a
molding package is provided encapsulating the
semiconductor chip and a portion of each lead.

According to another aspect of the present
invention, a packaged semiconductor device has a flanged
side surface with an electrically insulating strip
ﬁrovided between a step of the flanged side surface and
intermediate portions of the leads which are between
first portions of the leads encapsulatéd in the molding
package and second portions of the leads protruding from
the flanged side surface. An insulating filler of the
same material as that of the insulating strip is
provided in spaces between those parts of the second
portions of the leads which outwardly adjoin the
intermediate portions of the leads.

According to another aspect of the present
invention, in a method.of manufacturing a packaged
semiconductor device, a molding unit having recessed
areas different from each other, which determine the
size of the cavity of the molding unit, is used for
molding a semiconductor chip mounted on a lead frame

having a dam tape applied thereto.



At this tine, since there are positional deviations or displacenent ("x"
indicated in Fig. 8) between the inner end portion of the side walls of the
upper die Ila and 13 - the inner end portion of the side walls of the
| ower die 11b, i.e. between the different recessed areas of the two dies,

the inner lead portions LI of the leads 5 are

When the lead frame mounted on the molding
unit is clamped by the upper die and the lower die, at
the boundary portion between the outer lead portion and
the inner lead portion of each of the leads, one of the
main surfaces thereof is clamped by the lower die, while
the other main surface is clamped by the upper die
through a soft dam tape.

Owing to the fact that the recessed areas
determining the size of the cavity of the molding unit
are different for the upper die and the lower die, since
positional deviations or displacement takes place
between end portions of inner side walls of the upper
die and end portions of inner side walls of the lower
die, it is possible to prevent the inner lead portions
of the leads (those parts of the leads which are
encapsulated in a mold package) from bending in an

upward direction or a downward direction.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1 and 2 are cross—-sectional views of a
lead frame showing a method of manufacturing a packaged
semiconductor device, which the inventors have studied;

Fig. 3 is a cross-—sectional view of a packaged
semiconductor device according to an embodiment of the
present invention;

Figs. 4 to 6 are perspective views of a lead

frame at several stages in a method for manufacturing a
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val ues are used, it is verified that no bendi ng of
if these devia- tions (x) in the size are at |least .} O $aym | Then,

mol ding material (nolten resin) is injected into thg ol di ng
unit to nold the sem conductor chip 4. At this tine 433
between different |eads 5 on the outer sid® 6t the m '

outer side of the int ec{ medi at e ci)orti.oncf Lj of theé,eadst 5) ‘
a part of theiﬁﬁﬁ¥§&? semiconductor device accordin o

of the present invention;

Fig. 7 is a cross-sectional view of a lead
frame placed in a molding unit by a method of
manufacturing the packaged semiconductor device
according to an embodiment of the present invention;

Fig. 8 is a cross-sectional view of a lead
frame and an insulating strip, when the molding unit
shown in Fig. 7 is in a clamped state;

Fig. 9 is a cross-sectional view of a packaged
semiconductor device obtained by the fabrication method
shown in Figs. 4 to 8;

Pig. 10 is a cross-sectional view of a
packaged semiconductor device obtained by shaping leads
of the device shown in Fig. 9;

Pig. 11 is a cross-sectional view of a
packaged semiconductor device indicating a state where
it is-under an electrical test;

Fig. 12 is a cross-sectional view of a
packaged semiconductor dévice indicating a state where
it is being handled;

Fig. 13 is a cross—sectional view of a
packaged semiconductor device according to another
embodiment of the present invention; and

Fig. 14 is a cross-sectional view of a
packaged semiconductof device according to another

embodiment of the present¥invention.
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to formthe dam i.e. the filling material (filler) 7' (Fi RE?LACWSW
resin will not flow out to the exterior of the nolding unit} tfirough t hese
spaces. Thereafter, when the lead frame 8 is taken out from tlhe)rppeiT1g9s
unit, a package 2 having different outer sizes on the upper} si dé "and t he

| oner side of the leads 5, i.e. a flange oryits side surfacg, -es—tmdicated
in Fig. 9, is obtained owwng to the differences of the recepsed areas of

the upper  die || aaRtbd iy | Giorms! ShbBR@ip Bea0BL#ERSS Uni L TNE Second

portions (outer

Fig. 3 is a cross-sectional view of a QFP-type
packaged semiconductor device encapsulated with a
molding resin (hereinbelow called QFP for the sake of
simplicity), which is an embodiment of the present
invention. A molding package 2, e.g., made of epoxy
resin has two main surfaces S1 and S2 opposite to each
other and a flanged side surface S3 and a die pad 3, a
semiconductor chip 4, e.g., made of a silicon single
. crystal, and inner lead portions {first portions) Ll of
a plurality of slender leads 5 are encapsulated therein.
The semiconductor chip 4 is bonded to the die pad 3 by
means of an adhesive, e.g., made of epoxy resin. The
inner lead portions L1 of the leads 5 are connected
electrically with the semiconductor chip 4 through
bonding wires 6 made of Au, Cu or Al. The flanged side
surface S3 of the molding package f has a first side
surfgﬁe portion S$31 adjoining the main surface S1, a
side surface portion S32 adjoining the main surface S2,
and a step portion SS connecting them.
An electrically insulating strip 7 is disposed
between the upper surface of intermediate portions Li
(portions between the inner lead portions Ll and the
outer lead portions, i.e. second portions, L2) of the
leads 5 and the molding package 2, and an electrically
insulating filling material or a filler 7' exposed to
the exterior of the package 2 is disposed between those

parts of the outer lead portions L2 which adjoin the

-4



| ead portions) L2 of the leads 5 protrude fromthe step]p rltgfgcﬁs”g&
side surface S3. On the other hand, the upper surface apd € rf
of the inter-
portions) LI
insulating strip 7 and the nol ding materialg2.-

DSkl LY ¥ V) §

nmedi ate portions Li between the first porfi'ors—{tiraeaL
and the second portions L2 are covered - 14 - by the

intermediate portions Li of the ieads 5. This strip 7
is made of a thin tape of an insulating material such as
polyimide resin and bonded to the upper surface of the
leads 5 by means of an adhesive. The filling material
or filler 7' is made of the same material as thé strip
7. The lower surface of the intermediate portions Li of
the leads 5 is not covered by the package 2.

As indicated in Fig. 3, in the QFP 1 of the
present embodiment, outer sizes of the molding package 2
are different on the upper side and the lower side of
the leads 5. More specifically, in this package 2, the
‘outer size on the upper side of the leads 5, to which
the insulating strip 7 is applied, is greater than the
outer size on the lower side of the leads. That is, the
first side surface portion S31 is outward with respect
to the second side surface portion §32.

The QFP 1 may be manufactured by a method
desc;ibed below.

At first, a lead frame 8 as indicated in Fig.
4 is prepared. This lead frame 8 includes a die pad 3,
supporting leads 9, each of which is disposed at each
corner of the die pad 3 to support it, a plurality of
slender leads 5 arranged around the die pad 3, a strip
member 70 such as a rectangular frame-shaped dam tape
applied to one surface of the leads 5 of the lead frame
8 in a direction approximately perpendicular to the
length directions of the leads, and an outer frame 10

supporting the leads 5 and the supporting leads 9. The

S



while the | ower surface thereof is exposed. Then, eﬁtfﬁ—ggég%ﬂLgﬂgEl d

portions L2 of the leads 5 have been subjected to golider plating tfeptnent,

unnecessary portions of the lead frane 8 are cut apa 20CHhe%: b
or the like. The QFP 1 indicated in Fig. 3 is conpfeted by further
(shaping) the leads 5 in a predeterm ned ferm In fase where the
direction of the outer |ead portions is reversed, |

Fig. 10 will bfeQQtE}QﬁQ-g is made 6f a metal such as 42 alloy or Cu

and the different members such as the die pad 3, the
leads 5, the supporting leads 9, the outer frame 10,
etc. are formed in one body by a press or etching.

As an example, the lead frame 8 is about 0.1
mm thick, the inner lead portions of the leads 2 are
about 0.13 mm wide, and the arrangement pitch of the
inner lead portions is about 0.3 mm. On the other hand,
the dam tape 70 is about 50 um thick and about 0.5 - 2.0
mm wide, while the adhesive layer bonding the dam tape
70 to the leads 5 is about 25 um thick.

Subsequently, as indicated in Fig. 5, the
semiconductor chip 4 is bonded to the die pad 3 of the
lead frame 8 (pellet bonding) and then as indicated in
Fig; 6, the leads 5 are connected electrically with the
semiconductor chip 4 through bonding wires 6.

Next, as indicated in Fig. 7, the lead frame 8
is mounted on a molding unit. This molding unit )
includes a pair of dies, i.e., an upper die 1lla and a
lower die 1llb, and the lead frame 8 is positioned on the
upper surface of the lower die 11lb. At this time, the
dam tape 70 applied to the upper surface of the leads 5
is in such a positional relation that it intersects a
molding line ML of the molding unit.

As indicated in the same figure, recessed
areas of the upper die lla and the lower die 1llb

determining the size of a cavity in this molding unit

are different from each other. More specifically, the



As descri bed above,
possible to prevent

of the |ead frane 8,

applied, by neans o
manuf actured with a
surface of which a
enmbodi nent , |Q;ga§e
| ower surface 0

according to the present enbodi
efficiently bending of the inngr
to which the strip nenber 70 s
f the nolding unit, highly reliable
high yield. A though g,lead franme 8,
strip menber 70 is applied,.is used in the p

e fete ol Slbdd Hd£UE bl e A8 P i the

molding unit, which faces the surface of the lead frame

8, to

upper

which the dam tape 70 is applied, namely, the

die lla in Fig. 7, is greater than the corre-

sponding size (b) of the lower die 1llb. The size of the

cavity of the molding unit represents the size thereof

measﬁred approximately perpendicularly to the direction

of the clamping motion of the dies of the molding unit.

lower

Subséquently, as indicated in Fig. 8, the

surface of the upper die lla is closely brought

into contact with the upper surface of the lower die 1lb

for a

clamping operation. Then, that part of the dam

tape 70 bonded to the upper surface of the leads 5 of

the lead frame 8 which is outside the molding line ML is

sandwiched between the upper die lla and the leads 5 of

the lead frame 8 to be crushed so that it is thrust into

the spaces between adjacent leads 5 to form the dam,

i.e. éhe filling material or filler 7' (Figqg. 3); On the

contrary, that part of the dam tape 70 which is inside

the molding line ML remains on the upper surface of the

leads

5 as the insulating strip 7.

At this clamping, the lower surface of the

part of the leads 5 covered by the tape 70 is clamped by

the lower die 11lb, while the upper surface thereof is

clamped by the upper die lla through the soft tape 70.

At this time, since there are positional deviations or

displacement ("x" indicated in Fig. 8) between the inner

end portion of the side walls of the upper die 1lla and

!



strip menber 70 is applied, it is possible to prevejt the i nner
portions of the leads 5 from bending in the (upward | I
t'he surface to which the strip nenber is applied, b
in which the size (a) fromone end of the inner sidg
die to the other is snaller t han the corrfgpondlng biglLh) of the | r
di e. Further

\U

the inner end portion of the side walls of the lower die
11b, i.e. between the different recessed areas of the
two dies, the inner lead portions Ll of the leads 5 are
not bent downward. Under the condition that the above-
mentioned numerical values are used, it is verified that
no bending df the leads 5 is produced, if these devia-
tions (x) in the size are at least 0.2 mm - 0.3 mm.

Then, molding material (molten resin) is
injected into the cavity of the molding unit to mold the
semiconductbr chip 4. At this time, since the spaces
between different leads 5 on the outer side of the mold
line ML (on the outer side of the intermediate portions
Li of the leads 5) are filled with a part of the tape 70
to form the dam, i.e. the £illing material (filler) 7'
(Fig. 3), molten resin will not flow out to the exterior
of the molding unit through these spaces.

Thereafter, when the lead frame 8 is taken out
from £ﬁe molding unit, a package 2 having different
outer sizes on the upper side and the lower side of the
leads 5, i.e. a flange on its side surface, as indicated
in Fig. 9, is obtained owing to the differences of the
recessed areas of the upper die lla and the lower die
11b of the molding unit. The second portions (outer
lead portions) L2 of the leads 5 protrude from the step
portion SS of the side surface S3. On the other hand,
the upper surface and the side surfaces of the inter-
mediate portions Li between the first portions (inner

lead portions) L1 and the second portions L2 are covered



- 15 the surface of the leads to which the strip nmenber -3
not necessarily the surface of the leads to which the gem M pja
i's bonded, but the strip menber 70 may be applied to thels
| eads to which the chip is not bonded, depending on t '
utilization. Further, since the QFP 1 has djfferent oyter d
upper half and the lower half sides of the ndld package Z; i t gsts

can be effeCted’b§Léké insulating strip 7 and the molding material 2,
while the lower surface thereof is exposed.

Then, after the outer lead portions L2 of the
leads 5 have been subjected to solder plating treatment,
unnecessary portions of the lead frame 8 are cut away by
means of a press or the like. The QFP 1 indicated in
Fig. 3 is completed by further bending (shaping) the
leads 5 in a predetermined form. In case where the
bending direction of the outer lead portions is
reversed, the QFP 1 as indicated in Fig. 10 will be
obtained.

As described above, according to the present
embodiment, since it is possible to prevent efficiently
bending of the inner leads at the clamping of the lead
frame 8, to which the strip member 70 such as the dam
tape is applied, by means of the molding unit, highly
reliable QFPs 1 can be manufactured with a high yield.

- Although a lead frame 8, to the upper surface—
of which a strip member 70 is applied, is used in the
present embodiment, in case wheré a molding is effected
with a lead frame to the lower surface of which the
strip membef 70 is applied, it is possible to prevent
the inner lead portions of the leads 5 from bending in
the (upward) direction opposite to the surface to which
the strip member is applied, by'using a molding unit in
which the size (a) from one end of the inner side
surface of the upper die to the other is smaller than

the corresponding size {b) of the lower die. Further
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applied, is not necessarily the surface of the leads to

which the semiconductor chip 4 is bonded, but the strip
member 70 may be applied to the surface of the leads to
which the chip is not bonded, depending on the field of
utilization.

Further, since the QFP 1 has different outer
sizes on the upper hﬁlf and the lower half sides of the
mold package 2, electrical tests can be effected, e.g.,
by bringing probes 12 of a tester into contact with
relevant leads 5 on the step portion SS connecting the
side surface portions S31 and S32, as indicated in Fig.
11. 1In this way, since it is not necessary to bring the
probes 12 into contact with readily deformable
extremities of the leads 5, it is possible to prevent
surely deformation of the leads 5 at electrical tests.
Although Fig. 11 shows a QFP after the lead shaping, it
is clear that a similar effect can be obtained also in
case where electrical tests are effected before the lead
shaping.

Further, when the QFP 1 is handled by using a
jig 13 as indicated in Fig. 12, since it is easy to
grasp the narrower (second) side surface portion S32 of
the flanged side surface of the mold package 2 by means
of the jig 13, handling and transportation of the QFP
can be effected more conveniently.

In addition, in case where the leads 5 are

bent in a J-shape, if they are bent so as to face the



shaping. Further, when the QFP 1 is handled by using a jig 13 as indicated
in Fig. 12, since it is easy to grasp the narrower (second) side surface
portion S32 of the flanged side surface of the nold package 2 by neans of
the jig 13, handling and transportation of the QFP can be effected nore
conveniently. In addition, in case where Hgg | eads 5 are bent in a J-shape,
If they are bent so as to face the - -

inner (second) side surface portion S32 of the flanged
side surface of the mold package 2 as indicated in Fig.
13, since a protruding amount of the leads 5 in the
transversal direction can be reduced with respect to
that required in case where they are bent in the
opposite direction, an area required for mounting the
QFP 1 can be decreased.

| Still further, as indicated in Fig. 14, since
heat produced by the semiconductor chip. 4 can be
conducted to a heat radiator 14 through the die pad 3 by
mounting thé heat radiator 14 on the upper surface of
£he package mounted on a printed board, it is possible
to provide a QFP 1 having a small thermal resistance. .

Although the invention made by the inventors

has been concretely explained in the above on the basis
of the several preferred embodiments, the present

invention is not restricted thereto, but it is a matter

of course that various modifications can be made without
departing from the scope thereof.

Although, in the above embodiments, the
present invention has been explained in case where it is
applied to manufacture of QFPs, the present invention
can be applied to various sorts of LSI packages mounted

on lead frames by the tape dam method.




- 16 - inner (second) side surface portion S32 of the flanged side surface

of the nold age as-indicated in Fig. 13, s! ot nount of
‘the leads 5 | nsversal_direction can be §ge SHERT tHA u@g’ bt to
t hat reqU|red they are bent in the opposRERLA@EBectlo , an
area required for M@ QFP 1 can p¢ decreéaset:

CLAIMS:

l. A method of manufacturing a packaged

semiconductor device comprising the steps of:

preparing a lead frame (8) without a dam bar,
said lead frame having a plurality of leads (5)
and a die pad (3);

applying an electrically insulating strip
member (fO) to one surface of said leads of said lead
frame in a direction generally perpendicular to said
slender leads;

bonding a semiconductor chip (4) to said die
pad of the lead frame;

electrically connecting said leads and said
semiconductor chip;

placing said lead frame with said electrically
insulating strip member applied thereto and with said
semiconductor chip bonded thereto in a molding unit
having an upper die (1lla) and a lower die (llb), said
upper and lower dies having recessed areas (a, b) for
determining a size of a cavity of said molding unit
different from each other, said size of the cavity being
measured in a direction substantially perpendicular to a
direction of a clamping motion of said dies, said lead
frame with said electrically insulating strip member and
said semiconductor chip being positioned such that said
one surface of each of said leads with said electrically
insulating strip member applied thereto is contacted

with one (lla) of said upper and lower dies having a

Sheet Has Been Reilaced
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Still further, as indicated in Fig. 14, since heat produced by the _
sem conductor chip 4 can be cenducted to a heat radiator 14 through the die

pad 3 by nDuntlng radi ator 14 on the uppef ﬂgg BAS tBEENdackage
nmounted on a print E };ﬂ’ ossi ble to prov Aég@aw ng a
smal | thermal resistanc the |nveﬁéion m dp hv —=Avertors has
been concretely explalned |n tﬁe Sbove on t basi s of the several

preferred embodi ypnls, 10gPLEelteh YRA" LAY 3 HBLALRS! LLGLOYuLieLgt O, but

said molding unit intersects said electrically
insulating strip member (70); and
closing said molding.unit to clamp said lead
frame to depress and thrust into spaces between adjacent
leads that part of said electrically insulating strip
member which is outside said molding line (ML) and to
form said cavity of said molding unit, and subsequently
injecting a molding material into said cavity to provide
a molding package (2) encapsulating sdid semiconductor
chip and a first portion (Ll) of each of said leads (5),
' said molding package being flanged at its side surface
with a second portion of said each lead protruding from
a step (SS) of said flanged side surface.
2,. A method according to claim 1, further
comprising the step of shaping said second portions of
said leads.
3., A packaged semiconductor device comprising: )

a semiconductor chip (3):

a plurality of leads (5) having first
and second main surfaces and being electrically
connected to said semiconductor chip, each of said leads
including a first portion (Ll), a second portion (L2)
and an intermediate portion (Li) therebetween:

a molding package (2) encapsulating said
semiconductor chip and said first portion of each of
said leads, said package having opposite two main

surfaces (Sl1, S2) and a flanged side surface including a

This Sheet Has B
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of course that varrous nDdelcatlons can be made w t hout departlng fromthe

scope t her eof .

h, in the above enmbodi nent g—t+he—present é&uantlon
has been expl ai n H&'ﬂ W is applied tq ThidS SHEET 1HAS %é FPs, the
present |nvent|o fﬂﬂw o various sortq of LBEPIPEERages frount ed

on | ead frames by the tap
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first side surface part {(S31) continuing from one (Sl)
of said main surfaces of said package, a second side
surface part (S32) continuing from the other (S2) of
said main surfaces of said package and a step (SS)
connecting said first and second side surface parts in
which said first side surface part is outward with
respect to said second side surface part to form said
step, said second portion of each of said leads
protruding from said side surface of the molding package
at said step of said side surface;

an electrically insulating strip (7) provided
between said step of said flanged side surface and first
main surfaces of said intermediate portions of said
leads, second main surfaces of said intermediate
portions of said leads being not covered by said molding
package; and

an electrically insulating filler (7')
providéd in spaces between those parts of said second
portions of said leads which parts outwardly adjoin said
intermediéte portions of said leads, said electrically
insulating filler being made of the same material as
that of said electrically insulating strip.
4. A device according claim 3, further comprising
a heat dissipator (14) provided on one of said main
surfaces of said molding package.
5. A device according claim 3, in which said

second portion of each of said leads is bent to be J-
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1. A met hod of manufacturing a packaged segcanductor device

gonprising the steps of: preparing-a—tead frame w t houTHIS SHEETORA E‘E?N
| ead frame having a pIurallty of slender |eads and a fdie pggpL ol "gai d

| eads having an inner ma“um “ be sealed with ' ' and
an outer |ead portioA‘ sald molding material, said inner
| ead portion having a* ¢ fitrst ehd 7 prOV| ng an area for electrical

connection with a sen conduct or [ saj d Ieads b di sconti nuous from
one another||$h4ﬂ9dnQHRﬂ%SPQﬁS%%4x§hRRﬁ RaF Y {$3e} of

said flanged side surface.

6. A device according claim 3, in which said
molding package is a quad flat package.
7. A packaged semiconductor device comprising:

a semiconductor chip (3):

a plurality of :1eads (5) having first
and second main surfaces and eledtrically connected to
said semiconductor chip, each of said leads including a
first portion (Ll), a second portion (L2) and an
intermediate portion (Li) therebetween; and
= a molding package (2) encapsulating said
semiconductor chip and a first portion of each of said
leads, said package having opposite main surfaces (S1,
S2) and a side surface (S3), said second portion of each
of said leads protruding from said side surface, wherein
said package is flanged at said side surface such that
one of the first and second main surfaces of said
intermediate portion of each of said leads is not

covered with said molding package.

This Sheet i

LT




and outer |ead portions; applying an electrically insulating strip member
to one surface of said leads of said lead frame in a direction generally

perpendi cular to said outer |ead portions of said slqrigg g Q
sem conductor chip to said die pad of the lead frame sal{“ d
each of said inner |ead portions and saikd seni conducter~chi] £Bg spaged
from each ot her; electricarly connecting said first ends of sal 0 v
i d sem conduct or Chl wi re bondi
sai d RCK\A GED SEMICOND CTOR DEVICE AND METHOD
OF ITS MANUFACTURE

ABSTRACT

A packaged semiconductor device and its manufacture
wherein a lead frame (8) with an insulating strip member
(70) and a semiconductor chip (4) is placed in a molding
unit having upper and lower dies (1la, 11b). The upper and
lower dies have recessed areas (a, b) for determining a
size of a cavity of the molding unit. A surface of each
lead is contacted with one (11a) of the upper and lower
dies having a larger recessed area and a molding line (ML)
of the molding unit intersects the insulating strip member
{70} . The molding unit clamps the lead frame to thrust into
spaces between adjacent leads that parts of the strip
member which is outside the molding line and to form the
cavity of the molding unit. By injecting a molding material
into the cavity, a molding package (2) is provided. The
packaged semiconductor device (1) has a flanged side
surface (S3) with an insulating strip (7) provided between
a step (SS) of the flanged side surface and intermediate

portions (Li) of the leads.

FIGURE 3




placing said lead frame with said electrically insulating strip nmenber
applied thereto and with said sem conductor chip bonded thereto in a
mol di ng unit having an upper die and a |ower die, said upper and | ower dies
havi ng recessed areas for- determning a size of a cavity of said nolding
unit different fromeach other, said sjze of the cavity being neasured'in a
direction substantially perpendicular to a direction of a

Ola

Olb
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FIG. 2
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cl anping notion of said dies, said lead frane with said electrically

insul ating strip nmenber and said sem conductor chip being positioned such
that said one surface of each of said leads with said electrically
insulating strip nenber applied thereto is contacted with one of said upper
and | ower dies having a |arger recesseé area when said nolding unit is
closed and that a nolding tine of saidrolding unit intersects said
electrically insulating strip nenber; and closing said nolding unit to
clanp said lead frame to depress and thrust into spaces between adjacent

| eads that part
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of said electrically insulating strip nmenber which is outside said nolding
| i ne, and subsequently injecting a nolding material into said cavity to
provi de a nol di ng package encapsul ati ng sai d semi conductor chip and said
outer |ead portion of each of said | eads, said nol ding package being
flanged at its side surface. 2. A nmet hod for manufacturing a packaged

sem conduct or device according to clain®l, wherein said nolding |ine
corresponds to an inner edge of said one of the upper and |ower dies having
said | arger recessed area.







<

preparing a lead frane with an electrically insulating strip nmenber, said
lead frame having a plurality of |eads each having an inner |ead portion to
be sealed with a. nolding nmenber and an outer |ead portion to protrude from
t he nol di ng nmenber, said inner |ead portion having a first end providing an
area for electrical connection wth a sgniconductor chip, said | eads being
di scontinuous from ogpe.aRother in the vPcinity of a boundary |ine between

; portions,-said electrically insulating strip

FIG. 6
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surface of said | eads and bei ng extended al ong said boundary |ine between
saﬁd i nner_and, outer |ead portions;

el ectrically connecting said
sem ¢ @oF- ¢chip, said first ends of said inner |ead portions by wire
bondi o st of said | eads and said sem conductor chip being
spacedl from each oth di sposing said lead frane with said electrically
I nsul n@ 2OCEHRN I d sem cond&tor chip in a nolding unit having an
upper e and a | ower e, said supper and | ower dies having recessed areas
whi chgare

s from each ot her
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and determne a size of a cavity of said nolding unit, said size of said
cavity being neasured in a direction. substantially perpendicular to a
direction of a clanping notion of said dies, said lead frame with said
electrically insulating nmenber and said sem conductor chip being positioned
such that said electrically insulating_nmenber is contacted with one of said
upper and | ower dies having a | arger rdcessed area when said

|
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- 20 - molding unit is closed and the other surface of said | eads opposing
to said one surface_ ls-erfitacted wWith the other of said upper and | ower

ntersects said electrically insulating strip
g unit to clanp said |lead frame and thrusting

parts of | nsul ating strigp nmenber into spaces between
adj acent | 5; and injecting a nolding material into said
cavity of\ 'Mé
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LY

nmol ding unit to formsaid nol ding nenber sealing said sem conductor chip
and said inner |lead portions of said leads. 5 A nethod of manufacturing a
packaged sem conductor device according to claim4, wherein said |lead frane
further includes a chip nmounting portion surrounded by and spaced from said
| eads, and wherein said nethod further includes nounting said sem conduct or
chip on said chi p_mustiag-porti on of s@id lead frane. 6. A method of

manuf act ungTIk: a By atiEgdni conduct-or device according to claim 4,
wherein s i
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electrically insula '@E&ﬁBEMENF?WEET thrust into said spaces between said

atj acent

| eads act s| ag—a—aam-to prCJent said nolding nmateri al fron1hanging
—of said cavity 1
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' THIS SHEET HAS BEEN
CLAIMS: REPLACED

1. A method of manufacturing a packaged

semiconductor device comprising the steps of:
| preparing a lead frame (8) without a dam bar,

said lead frame having a plurality of leads (5)
and a die pad (3):

applying an electrically insulating strip
member (70) to one surface of said leads of said lead
frame in a direction generally perpendicular to said
slender leads;

bonding a semiconductor chip (4) to said die
pad of the lead frame;

~electrically connecting said leads and said

semiconductor chip;

placing said lead frame with said electrically
insulating strip member applied thereto and with said
semiconductor chip bonded thereto in a moldiné unit
having an upper die (lla) and a lower die (1llb), said
upper and lower diés having recessed areas (a, b) for
determining a size of a cavity of said molding unit
different from each-other, said size of the cavity being
measured in a direction substantially perpendicular to a
direction of a clémping motion of said dies, said lead
frame with said electrically insulating strip member and
said semiconductor chip being positioned such that said
one surface of éach of said leads with said electrically
insulating strip member applied thereto is contacted R
with one (lla) of said upper and lower dies having a i

3
%
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(70), said lead frame having a chip nmounting portion (3) R@nm(;gm‘lmrswggtry of

| eads (5) each havi ng an_iLoner\-eae—p n to be seal 4d

menber - ((2)” and an outer UG WTlMgﬁgE% otrude fromt

said |n haVIn@EﬁLA$ﬂ$t end providing an

con mm guector—Tthtp (4), said | eads bdgi
ersin* the vicinity of a bounggry |ine (Nt) bet ween sai d i nper

and outer | ead portions, said electrically insulating St '

adhered to one jrdACE ddesitld 4 FadlSamdde w2t NY RSLEDA§L BhONPMSHI 8l boundary
| i ne between sald I nner and outer |ead portions; bonding a sem conductor

chip (4) to saidghi@imd WY iVl PO itONséShs Ofabdi dlectrically

insulating strip member (70); and

closing said molding unit to clamp said lead
frame to depress and thrust into spaces between adjacent
leads that part of said electrically insulating strip
member which is outside eaid molding line (ML) and to
form said cavity of said molding unit, and subsequently
injecting a molding material into said cavity to provide
a molding package {2) encapsulating said semiconductor
chip and a first portion (Ll) of each of said leads (5),
said molding package being flanged at its side surface
with a.second portion of said each lead protruding from
a step (SS) of said flanged side surface.

2.. A method according to claim 1, further
comprising the step of shaping said second portions of
said leads. ‘
.3. ) A packaged semiconductor device comprising:

a semiconductor chip (3):

a plurality of leads (5) having first
and second main eurfaces and being electrically
connected to said semiconductor chip, each of said leads
including a first portion (Ll), a second portion (L2)
and an intermediate portion (Li) therebetween;

a molding package (2) encapsulating said
semiconductor chip and said first portion of each of
said leads, said package having opposite two main

surfaces (Sl, S2) and a flanged side surface including a
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| ead frame, said sem conductor chip haV|noAa pl urafi | pads
formed on a main surface thereof. Eﬂ.lly COﬂﬂé@%ﬁﬁﬂaggﬁﬁsh & lity of
bonding pads of said semf ﬂy tth said fiyst ends of sa d inner
| ead portions b W|re bongli ekt ends| of 4 JANCHE9 sai d

n
sem mmwmu ;H L!“el ng 4 om each ot her; df sposing said |dad frane
y |nsulat|ng nmenher, gnd sald 5e igina

nDIdlng unlt aV|ng an upper die (1la) and a loweridie (11b), said_ ypper

and | owner ﬁéf aV|nge{%$§§§%g %EEQ§(QﬁQL)(éangfﬂﬁjhéﬂg*dﬁ Shid fgent sizes

from each ot nd*dét rimine a’size ‘of 4 cavity of said nolding
of said main surfaces of said package, a second side

surface part (S32) continuing from the other (S2) of
said maiﬁ surfaces of said package and a step (SS)
connecting said first and second side surface parts in
which said first side surface part is outward with
respect to said second side surface part to form said
step, said second portion of.each of said leads
protruding from said side surface of the molding package
at said step of said side surface;

an electrically insulating strip (7) provided
between said step of said flanged side surface and first
main surfaces of said intermediate portions of said
leads, second main surfaces of said intermediate
portions of said leads being not covered by said molding
package; and

an electrically insulating filler (7})
pfovidéd'in spaces between those parts of said second
portions of said leads which parts outwardly adjoin said
intermedi;te portions of said leads, said electrically
insulating filler béing made of the same material as
that of said electrically insulating strip.
4. A device according claim 3, further comprising
a heat dissipator (14) provided on one of said main
surfaces of said molding package.
5. A device according claim 3, in which said

second portion of each of said leads is bent to be J-

This Sheet Has Been R.

R



unit, said size of said cavity being nmeasured in a direction substantially
perpendl cular. to a direction of a clanping notion of said dies, said |ead

frame with s “ﬁlnHM|nsulatlng menber and said sem conduct or
chi p bei ng posi mfm a“l (Fig. 7) said electrically insulating
menber is conta edew t h *oné of said upper and |ower dies having a |arger
recessed area when said nolding unit is (‘dd)s_ed and the ot her surface of,

sai d | eads opposing to said one surface is contacted with the other of said
upper and 'Oﬁkagaﬁsog%%'sriﬂgas%w |l QlcdnCei%ed surface part (S32) of

said flanged side surface.
6. A device according claim 3, in which said

molding package is a quad flat package.
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area and that an inner edge of said one of said upper and |ower dies,

correspondlng to said boundary

JJJI&__LnLeFeeePs~
insulating strip menber, and s&iTeHSSHEET HASI BEEN

ai d

hsul af i HB?‘L#CEMENTTMET

a first part inside said inner edge RERLAGEBecond]| part {o
edge, and a W of thd f d upper arnd
under s \ said electrically2lnsul atingjstri

cI05|ng M nd unit to clanp said | ead frame an
sai d second part of said electrically insulating stri
between adj acent |eads of said |eads,

while saird firs

nenber

e

into spacgs

all.

sard

electrically insul.ating strip meRet B AP F SIBRUE AP IS A s Br P&@é‘aﬁeasal d

| eads: and (Fi.g. 8

semﬂcon uctor device comprising the steps of

providing a lead frame with an

"electrically insulating strip member, said lead frame having gz

chip mounting portion and a plura11 ty of leads each having an

- inner lead portion to be sealed with a molding member and an

outer lead portion to protrude from the molding member, saig

inner lead portion having a first end providing an area for

electrical connection with a semiconductor

chip,

being discontinuous from one another in the vicinity of a

said leads

boundary line between said inner and outer lead portlons, said

electrically insulating strip member being adhered to one

surface of said leads and being extended aldng said boundary

line-between said inner and outer lead portions;

bondincg a semiconductor chip to said chip mounting
gortion‘of said lead frame, sazid semiconductor chip havinag a
pluralitv of bonding pads formed on_a main surface thereof:

electrically connecting sazid pluralitv of bonding

pads of said semiconductor chip with said first ends of said

inner lead portions by wi

re bonding,

said first ends of said

leads and said semiconductor chip being spaced from each

other;

disposing said lead frame with said electrically

insulating member and said semiconductor chip in a molding

unit having an upper die and a lower die, said upper and lower

dies having recessed areas which are of different sizes from
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i njectirg-a-mwlding material into said cavit
sai d nol di ng nenber sealing said ' hi p and} shid rnner—te

. (24 ;
porti onsmlwml m . Hi8 AUT gct uringt af pagk
sem condud l C E“Iﬁ u'rdi n in said r?s g?ﬁglag?g
electrically®insul®ti*hg*strip rust_into said
adj acent |l eads acts as a damto prevent saidt frol di ng

gu; ngf g)sai 458V dohd P Q0 SAl g SRAGESs P8l VBEN, Sal ¢ Al SE STH S.

unit, said size of said cavity being measured in a direction
substantially perpendicular to a direction of 2 clamping
motion of said dies, said lead frame with said electrically
insulating member and said semiconductor chip being positionéd
such that said electrically insulating member is contacted
with one of said upper and lower dies having a larger recessed
area when said molding unit is closed and the other surface of
said leads opposing to said one surface is contacted with the

other of said upper and lower dies having a fpemei} smaller

recessed area and that an inner edge of said one of said upper

and lower dies, corresponding to said boundarv line,
" intersects said electrically insulating strip member, and said
e;ectrigal;z-insulating strip member has a first part inside
said igne: edge and a second part outsiﬁe said inner edge, and
a flat suf:ace of the other of said upper and lowef dies
extends under said first part of said electricallv insulating
.strip member:; | .
closing said molding unit to clamp said lead frame
and thrusting parts of said second part of said electrically
insulating strip member into spaces between adjacent leads of
said leads, while sazid first pvart of said electricallv
insulating strip member remains on said one surface of said

leads; and

injecting a molding material into said cavity of
said molding unit to form said molding member sealing said

semiconductor chip and said inner lead portions of said leads.

A



10. A nethod for manufacturing a packaged sem conductdr COI O
to claim 7, wherein a part- of s sul atji Rﬁgk{é‘Wi g@ﬁ&e

t he nol d
renmai ns

formed by =+
packaged sem conductor deV| ce according™t®e’ Claim7, whérein 1 nner end

port i ons

id nol di ng un THWEG.HASI%EHI‘I’IQ uit] is closed,

m& "aﬂ,@ﬂ e of SL d | &EBEACRDFi gs. {3 and 9) 14 .JANB¥u
a| m 10~ IZ. A netnod fTor n

t

L4

facturing a

r...dies are

of side walls of said one of said upper and | ¢&

di spl aced from ithnerAemgthodt pHrmanifacering|a peckagedt Rerispngnetopper

and | ower

dies. (Fig. 8) . ) . .
device according to claim 7, wherein said parts of said

electrically insulating strip'member thrust into said spaces
between said adjacent leads acts as a dam to prevent said

molding material from hanging out of said cavity through saig

spaces between said adjacent leads.

d. Product formed by the method of claim 7,
" 10. 2 method for manufacturing a packaged semiconductor

device according to claim 7, wherein a part of said

electrically insulating strip, inside the mold line of said
molding unit when said molding unit is closed, remains on said
one surface of said leads.

11, Pr'oduct formed by the method of claim 10.

12.2 method for manufacturing a packaged semiconductor

device according to claim7, wherein inner end portions of side
walls of said one of said upper and lower dies are displaced

from inner end portions of side walls of the other of the upper

and lower dies.

13. 2 method for manufacturing a packaged semiconductor
device according to claim’ 12, wherein a displacement between
inner end portions of side walls of the one and the other of
the upper and lower dies is at least 0.2 mm.

14. A method for manufacturing a packaged semiconductor
device according 1';0 claim " 12, wherein a -projection of the inner
end portions of side walls of said one of the upper and lower

dies on a plane containing the lead frame, when said molding
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13. A nmet hod for manufacturing a packaged sem conductor device according
to claim12, wherein a displacement between inner end portions of side
wal |'s of the one and the other of the upper and lower dies is at |east

0.2mm (spe I““aﬂ“m“E line 7) 14. A net hod for manufacturing a
packaged seq% “ﬁauu according to . claim212, wherein a projection
of the inner 'end pérttons Of side walls 0f%said one of the upper and | qwer
dies on a plane containing the |lead franme, when said nolding unit is

closed, is puhsiide Qlosed)r ACobikaBarl okhg %PB?&:QEanthtQESJ.QEeﬁl gfaval | s
of the other of the upper and lower dies. (Fig. 8 : A net hod for
manuf act ur igeg-tad opac krged aeewadaedott thedethee afcehdi ugper and lower
| dies.
15. A method for manufacturing a packaged semiconductor

device according to claim 7, wherein a size of said one of said

upper and lower dies having a larger recessed area, in a

direction from one end of an inner side wall to the other end

of the inner side wall, is greater than a size of the other of

the upper and lower dies in the direction from one end of the

inner side wall to the other end of the inner side wall.

16. A method of manufacturing a packaged semiconductor
device according to claim 7, wherein said flat surface of the
other of said upper and lower dies extending under said first
part of said electrically insulating strip member acts as a
support to prevent said inner lead portions from bending, in

the step of closing the molding unit to clamp said lead frame.
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tq claim7, wherein a size of sai x?&? ald upper and || BERIACEMENT IBHEET g

a | arger
to the ot hef "'end of the |nner S|de er than}la _swzg%Nt‘*?g

REPLACE

mher s e wat

~=

recessed area, in a dlrec %U of a

s Sp

ﬂg ﬁm\ ““ é; Ceilngso:‘ the |nner SI dg IN;IOP )?.';..S.rf.gg__._...__;.

17. A method of manufacturing a packaged semiconductor

device comprising the steps of:.

providing a lead frame with an electrically
insulating étrip member, said lead frame having a chip
mounting portion and a plurality of leads surrounding saigd
chip mounting portion, each of said plurality of leads having
an inner lead portion to be sealed with é molding member and
an outer lead portion to protrude from the molding member,
said inner lead portion having a'first end providing an area
for electrical connection with a semiconductor chip, said
leads being discontinuous from one another in the vicinity of
a boundary line between said inner and outer lead portions,
said electrically insulating strip member being adhered to one
surface of séid leads and being extended along said boundary
line between said immer and outer lead poftions:

bonding a semiconductor chip to said chip mounting
port;on of said lead frame, said semiconductor chip having a
plurality of bonding pads formed in a main surface thereof,

electrically connectlng said plurality of bonding
pads of said semiconductor chip with the first ends of said
inner lead portions by wire bonding, sazid first ends of said
leads and said semiconductor chip being spaced from each
other;

disposing ;ﬁid lead frame with said electrically
insulating st:ip‘member and said semiconductor chip in a
molding unit having a first die and a second die, said first
and second dies having recessed areas which are of different

sizes from each other and determine a2 size of a cavity of said



16. A nmet hod of manufacturing a packaged sem conductor dfg
to claim7, wherein said flat surface of the other of said juppe =i,
di es extendl ng under said first parTHISISHEETHAS 8BEMilcal |y ijngul ati ng STT4

menber acts @]Mﬂ [HH preve sai @EPIAGED | ead jporti ofis fr1o4n¢;g@g,

in the ste nmol di n d | ead} f ane.
(specifica bne 22 to page. r326|9 ne 7) 17.
manuf acturing a packaged sem conductor device conprising t%e
provi di ng andwaithd nanee (83aidit Hina erkeshilCabhitnPelidg Mpadurd

(70), said lead franme having a chip nmounting portion (3) and a plu}al]ty of
| eads first direction substantially perpendicular to a direction of
a clamping motion of said first and second dies, each of said
first and second dies having an upper flat surface for .
clamping said lead frame, and side and bottom surfaces for
defining said recessed areas, said first die having a larger
recessed area than that of said second die, said recessed area
of said second die being positioned inside said recessed area
of said first die in said first direction, said lead frame
with said electrically insulating member and said
semiconductor chip being positioned such that said
electrically insulating strip member is contacted with said
upper flat surface of said first die and the other surface of
said léads opposing to said one surface is contacted with said
upper flat surface of said'secopd side and such that an inner
edge of said first die, corresponding to said bouadafy line, |
intersects said electricaily insulating strip member and said
electrically insulating strip member has a first part inside
' said inner edge and 2 second part outside said inner edge, "and
said upper flat surface of said second die extends under said
first part of said electrically insulating stirip member;
closing said molding unit to clamp saiad lead frame
and thrusting parts of said second part of said electrically
insulating strip member into spaces between adjécent leads of
said.leads, while said first part of said eiectrically

insulating strip member being remained on said one surface of

said leads; and
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surroundi ng said chip mounting port rbinshegafh,0f said pluralfit
having an inner |'ead portion to be sq{liF 1 Benlasedd |

outer |ead porti “ande fronli.qd. ‘Tig g( ber,, saldlrﬂé
portion hgmm E‘“ﬁg\“& provi di ng d a8 R g ﬁrl cal ¢onnecti on Wi t

a sem con ®, sai'd | eads being di scontinuous.from pne anot her T

the vicinit¥ of a boundary line (M) betweedl said inher ant—euter | ead

portions, said el ect rirpRdddindsal Bbla9ngt hhPefBabelnbsi BA jAURGNEGY QONE
surface of said | eads and bei ng extended al ong said boundary |ine between

sai d i nner sadd eiteirgearhitortd aferm benild ngoBd $ngi senbeet seadling (R)id o
said chip nounting portion (3) of said | ead frane, said sem conductor chip

havi ng a pbemdtionduaftdrortiipm aratissdof nimnén lead portions of said leads.

18. A method of manufacturing a packaged semiconductor
device according to claim 17, wherein parts of said second
part of said electrically insulating strip member thrust into
said spaces betwesn said adjacent leads act as a dam to
prevent said molding material frbmlflowing oﬁt of said cavity

+hrough said spaces between said adjacent leads.

19. A method of manufacturing a packaged semiconductor
device according to claim 17, wherein said upper flat surface
of said second die extending under said first part of said
electrically insulating strip member acts as a support to
prevent said inner lead portions from bending, in fhe step of

closing sz2id molding unit to clamp said lead frame.—-

20. A packaged semiconductor device comprising:
a semiconductor chip = :
2 plurality of leads " having first

and second main surfaces and being electrically

connected to said semiconductor chip, each of said leads

including a first portion r & second portion
and an intermediate portion- ~therebetween;
a molding package encapsulating said

semiconductor chip and said first portion of each of
said leads, said package having opposite two main

surfaces (Sle=%7) and a flanged side surface including a



a main surface thereof; electrically connecting said I:ﬂg ¢a#ag orreh
T ST

por%%ons*UTTMT?TTﬁﬁﬁﬁhg (6), sai d }l gads and said

n

pads of said sem conductor chig JS*SH@E‘F qu gé%qiers of

a
sem i ng space Lo Eﬁr‘“ﬁﬁr her . idi spgsiingt 4aj AN 1999 1
mnthi E F& y insulating strlp menber and saijd fsem conduct or §
in

aving a first die (l1a)28nd a secofd "tre{—tb)r—sa
first and second di es having recessed areas which areigf

NeNolhn

g

first side surface part ($3T) continuing from one (&)
~of said main surfaces of said package, a second side
éurface part (S3%) continuing from the other (87) of
said main surfaces of said package and a step (&%)
connecting said first and second side surface parts in
which said first side surface part is outward with
respect to said second side surface part to form said
step, said second portion of each of said leads
protruding from said side surface of the molding package
at said step of said side surface;

an electrically insulating strip &7) provided
between said step of said flanged side sufface and first
main surfaces of said intermediate portions of said
leads, second main surfaces of said intermediate
portions of said leads being not covered by said molding

. package; and '

an electrically insulating filler (#*)
provided in spaces between those parts of szid second
portions of said leads which parts outwardly adjoin said
intermediate portions of said leads, said electrically
insulzting filler being made of the same material as
that of said electrically insulating strip.
21. A device according claim 20, further comprising
a heat dissipator (&%) provided on one of said main
surfaces of said molding package.
22. A device according clain 20, in which said

second portion of each of said leads is bent to be J-
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different sizes fromeach other and determ ne a size of a cavity of said
mol ding unit, said size of said cavity being neasured in a first direction
substantially perpendicular to a direction of a clanping notion of said
first and of said first and second di es havi ng an upper
flat surfa %ﬂm"l '@-ﬁl,ﬁggial d lead franme, and side and bottom surfaces for
defining sai*xd rkeces said first~ @Pe having a | arger recessed area
than that of said second die, said recessed area of said second die being
posi ti oned |n$|de .said recessed area of said first die in said first

direction, s& EPFBaBPPPéﬁ-@QMsﬁ#-%aﬁ%i:cmdecaxcie;asi:yfaneuj:ai-tngsaﬁm‘osf and

?ﬁLSIZ?rLSOqggQ&OEIg belgg g%¥ggéguxisuch that said electrically

23. A device according claim 20, in which saigd
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strip menber is contacted with said upper flat surface of said first die
and the other surface of said | eads opposing to said one surface is
contacted with said upper flat surface of said second side and such that an
i nner edge of said first die, corresponding to said boundary |ine,
Intersects said electrically insulating strip nenber and said electrically
insulating strip nenber has a first part Tr3ide said inner edge and a
second part outside said inner edge, and said upper flat surface of said
second di e extends uMEACKRERD fsmlcqmucmn REVICE cAND i METHEQD i nsul ati ng

strip menber; (Fig. 7) closing sg ﬁkﬁﬁ? (PR o clanp said lead frane
and thrustlng parts of said second part sal ectrically insulating

strip nmenber into spaces between
ABSTRACT

A packaged semiconductor device and its manufacture
wherein a lead frame (8) with an insulating strip member
(70} and a semiconductor chip (4) is placed in a molding
unit having upper and lower dies (1la, 11b)}. The upper and
lower dies have recessed areas (a, b) for determining a
size of a cavity of the molding unit. A surface of each
lead is contacted with one (11a) of the upper and lower
dies having a larger recessed area and a wmolding line (ML)
of the molding unit intersects the insulating strip member
(70) . The molding unit clamps the lead frame to thrust into
spaces between adjacent leads that pafts of the strip
member which is outside the molding line and to form the
cavity of the molding unit. By injecting a molding material
into the cavity, a molding package (2) is provided. The
packaged semiconductor device (1) has a flanged side
surface (S3) with an insulating stxip (7) provided between
a step (SS) of the flanged side surface and intermediate

portions (Li) of the leads.

FIGURE 3 [ THis SHEET HAS BEEN REPLACEMENT SHEET
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adj’acent | eads of said | eﬂg"‘t‘wkﬁkﬁ §ﬁﬁlﬂ' irst p ect r| cally
insw ating strip nenber jbging remal ned ¢njsaid om eads
and injecting a nol di ng jmgt e2Z BaJAN2088 sai d cavi-t- |f"t5

form said nol di ng nmenber} 4ealing said s¢ onductor chip and sal d I nner

| ead portions of said Ieac%*“(’ﬁ‘g—ej——iej‘ mmmwm {I ing a

packaged sem congy?pﬂt% evice according t C| ai HH ﬂm

second part of s k5

spaces between said;adjacent |eadg aehndd 8f0BShELadi@EHY 25 YadkRed N
fromflow ng out of said cavity through said spaces between said

adj acent | eadsgepktofidusts@diice comprising the steps of:

mat eri al

s of said
l ectrically 1nsurarthg strip” ménbér #hrast*into said

preparing a lead frame without a dam bar, said lead frame

having a plurality of slender leads and a die pad, each of sajd

eads havi a ortion to be sealed wvji

aterial and oute: ad portion to otrude

ovidin or electrical connection with a
sermiconductor chip, said leads being discontinuous fxrom one

another in the vij i a boupd ; id inner

and outer lead portions;
applying an electrically insulating strip member to one

surface of said leads of said lead frame in a direction

generzlly perpendicular to sajd outer lead portions of said

‘slender leads;

bonding ‘a seﬁiconductor chip to said die pad of the lead
frame, szid first end of each of said inner lead portions and
said semiconductor ip being spaced e ;

electrically connecting gaid first ends of said leads and
said semiconductor chip by wire bonding;

placing said lead frame with said electrically insulating

strip member applied t':hereto and with said semiconductor chip
bonded thereto in a wolding unit having an upper die and a
lower die, said upper and lot}er dies having recessed areas for
determining a size of a cavity of said molding unit different
from each other, said size of the cavity being measured in a

direction substantially perpendicular to a direction of a

) ‘\Go

£
"r



R
-26- 19. A nmet hod of manufacturing a packaged sem cpn ik FW_ﬁﬂﬁ

according to claim 17, wherein said upper flat surfac
extendi ng under said first part of said electricallyfi

menber acts revent said hpuer | ead gorti ons from bending,
in the step E‘I@@ﬂwwlﬁ! lding unit to clanp said | ea .
(specificati L s 22 to page 13, line 7) A _packaged

sem conduct or devi ce conpri sing: . =
clamping motion of said dies, said lead frame with said

electrically insulating strip member and said semiconductor
chip being positioned such that said one surface of each of
said leads with said electrically insulating strip member
applied thereto is contacted with one of said upper and lower

dies having a larger recessed area when said molding unit is

closed and that a molding line of said molding unit intersects

said electrically insulating strip member; and
closing said molding unit to clamp said lead frame to
depress and thrust into spaces between adjacent leads that part

" of said electrically insulating strip member which is outside
said molding line, and subsequently injecting a molding
material into said cavity to provide a molding package

encapsulating said semiconductor chip and said outer lead

portion of each of said leads, said molding package being

flanged at its side surface.

.2, A method for manufacturing a packaged semiconductor
device according to claim 1, whereir said molding line
corresponds to an inner edge of said one of the upper and lower
dies having said larger recessed area.

3. A method of manufacturing a packaged semiconductor
device according to claim 1, wherein that part of said
electrically insulating strip members thrust into said spaces
between said adjacent leads acts as a dam to prevent said
molding material from hanging out of said cavity through spaces
between said adjacent leads. ‘

4. A method of manufacturing a packaged semiconductar

. device comprising the steps of:




a 'sem conductor chip (3): a plurality of |leads (5) hfv n AL} ond
main surfaces and being electrically connected to sa dﬁ@gﬁ$ @E@Lgvgg%chip,

each of sai

and an internediaH' H' unlw her ebet wgen;- a nol fi hg 25 dANG2008)
encapsul ati ng sai Iuﬂmllluml = u hip and said first|pprtion of each qf

sai d | eads,

d leads including a first portion (L1). ajsgcond portion j(L2)

sai d package- havi g dpposite two main surfaces (oI, S2)~dnd a

flanged side surface including a first side surface hart (S31) continging
fromone (S1) of said main surfaces of said package, a second side surface

part (S32)

cont i peieparingMat Neadt fitind SAOfans 21dcERiBas Yy | BR081QE LS d
strip member, said lead frame having a plurality of leads each
having an inner lead portion to be sealed with a. molding member
and an outer lead portion to protrude from the molding member,
said inner.lead portion having a first end providing an afea
for electrical comnection with a semiconductor chip, said leads
being discontinuous from one another in the vicinity of a
boundary line between said inner and outer lead portions, said
electrically insulating strip member being adhered to one
surface of said leads and being extended along said boundary
line between said inner and outer lead portions;

electrically connecting said semiconductor chip with said
first ends of said inner lead portions by wire bonding, said
first ends of said leads and said semiconductor-chip being
spaced fron each other;

disposing said lead frame with said electrically
insulating member and said semiconductor chip in 2 molding unit
having an upper die and a lower die, said supper and lower dies
having recessed areas which are different sizes from each cther
and aeterm%ne a size of a cavity of said molding unit, said
size of said cavity being measured in a direction substantially
perpendicular to a direction of a clamping motion of said dies,
said lead frame with said electrically insulating member and
said semiconductor chip being positioned such that said
electrically insulating member is contacted with one of said

upper and lower dies having a larger recessed area when said




package and a step (SS) connecting said first and se dﬁﬂ%ACﬂﬂﬂ$WSHE§F parts
I n®which said first side surface part is outward wt
second side surface part to orn1sa|d step, said sec

said | eads protr ro sald Side surfac% of the efaf said
step of said sid W ctrlcally Asul ati gv,rln(ﬂ proyi gled
bet ween sai d st ep* ofc side surface and fiirst main surfacep of

said internediate portlons of sal d | eads, second main sturfaeces—ef—sall
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said upper and lower dies having a small recessed area and that

an inner edge of said one of said upper and lower dies
intersects said electrically insulating strip mwember;

closing said moiding unit to clamp said lead frane and
thrusting parts of said electrically insulating strip menmber
into spaces between adjacent leads of said leads; and

injecting a molding material into said cavity of said
molding unit to form said wolding member sealing said
semiconductor chip and said inner lead portions of said leads.

5. 2 method of manufacturing a packaged semiconductor : 1
device according te claim 4, wherein said lead frame further
includes a chip mounting portion surrounded by and épaced from
said leads, and wherein said method further includes mounting
said senmiconductor chip on said chip mounting portion of said
lead frame,.

6. & method of manufacturing a packaged semiconductor
device according to claim 4, " wherein said parts of said
electrically insulating strip member thrust into said spaces
between said adjacent leads acts as a dam to prevent said
molding. material from hanging out of said cavity through said

spaces between said adjacent leads.
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7. A method of manufacturing a packaged semiconductor device comprising
the steps of :
providing a lead frame (8) with an electrically insulating strip member

(70), said lead frame having a chip mounting portion (3) and a plurality of leads

(5) each having an inner lead portion to be sealed with a molding member (2) and

an outer lead portion to protrude from the molding member, said inner lead
portion having a first end providing an area for electrical connection with a
semiconductor chip (4), said leads being discontinous from one another in the

vicinity of a boundary line (ML) between said inner and outer lead portions, said

electrically insulating strip member being adhered to one surface of said leads and
being extended along said boundary line between said inner and outer lead
portions; '

bonding a semiconductor chip (4) to said chip mounting portion (3) of said
lead frame, said semiconductor chip hﬁg_g _plurality of bonding pads Et;.med on

a main surface thereof :
electrically connecting said plurality of bonding pads of said

semiconductor chip with said first ends of said inner lead portions by wire
bonding @, said first ends of said leads and said semiconductor chip being
spaced from each other;

disposing said lead frame with said electrically insulating member and
said semiconductor chip in a molding unit having an upper die (11a) and a lower
die (11b), said upper and lower dies having recessed areas (a), ?l;)—\:hich are of
diff;c; sizes from each other and determine a size of a cmmd molding
umt, said size of said cavity being measured in a direction substantially

perpendicular to a direction of a clamping motion of said dies, said lead frame



4

23. A device according claim 20, in which said nolding package is a quad
flat package (Q:P)_.'_‘(‘sibeti-f-ic-at l-on._page 39, line 2) first side surface

part [err] contip one [err] ...of said main surfaces of said
package, a seconcﬂmﬂﬁﬂ@{ﬂﬁﬁﬂ lﬂ t ([err]continuing fromthe other [err]of
sai d main surfaces Olc Seidn and a-#A%p [err] connecting said first
and second side surface parts in

with said electrically insulating member and said semiconductor chip being
positioned such that w said electrically insulating member is contacted with
one of said upper and lower dies having a larger recessed area when said molding
unit is closed and the other surface of said leads opposing to said one surface is
contacted with the other of said upper and lower dies having a smaller recessed
area and that an inner edge of said one of said upper and lower dies,
corresponding to said boundary line, intersects said electrically insulating strip

member, and said electrically insulating strip member has a first part inside said
inner edge and a second part outside said inner edge, and a flat surface of the

other of said upper and lower dies extends under said first part of said electrically

insulating strip member:(Fig. 7)
closing said molding unit to clamp said lead frame and thrusting parts of

said second part of said electrically insulating strip member into spaces between

adjacent leads of said leads, while said first part of said electrically insulating strip
member remains on said one surface of said leads; and (Fig. 8)

injecting a molding material into said cavity of said molding unit to form
said molding member sealing said semiconductor chip and said inner lead

portions of said leads.

8. A method of manufacturing a packaged semiconductor device according
to claim 7, wherein said parts of said electrically insulating strip member thrust
into said spaces between said adjacent leads acts as a dam to prevent said molding
material from hanging out of said cavity through said spaces between said

adjacent leads. (Figs. 3 and 9)
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25 JAN 2000




which said first side surface part is outward with respect to said second
side surface part to formsaid step, said second portion of each of said
| eads protruding fromsaid side surface of the nolding package at said step

of said sid trically $fisulating strip [err] provided
bet ween sai 3mumuﬂﬂnlugmﬂmgnged 5| det:'gs]urface and first main surfaces of
sai d internedi ate por?iohs *of said | eads, second main surfaces of said

i nternmedi ate portions of said | eads being not covered by said nol ding

10. A method for manufacturing a packaged semiconductor device according
to claim 7, wherein a part of said electrically insulating strip, inside the mold line
of said molding unit when said molding unit is closed, remains on said one

surface of said leads. (Figs. 3 and 9)

11.  Product formed by the method of claim 10.

12. A method for manufacturing a packaged semiconductor device according
to claim 7, wherein inner end portions of side walls of said one of said upper and
lower dies are displaced from inner end portions of side walls of the other of the

upper and lower dies. (Fig. 8)

13. A method for manufacturing a packaged semiconductor device according
to claim 12, wherein a displacement between inner end portions of side walls of
the one and the other of the upper and lower dies is at least 0.2mm. (specification
page 13, line 7)

14. A method for manufacturing a packaged semiconductor device according
to claim 12, wherein a projection of the inner end portions of side walls of said
one of the upper and lower dies on a plane containing the lead frame, when said
molding unit is closed, is outside of a projection of the inner end portions of side

walls of the other of the upper and lower dies. (Fig. 8)

15. A method for manufacturing a packaged semiconductor device according

to claim 7, wherein a size of said one of said upper and lower dies having a larger
recessed area, in a direction from one end of an inner side wall to the other end of
the inner side wall, is greater than a size of the other of the upper and lower dies

in the direction from one end of the inner side wall to the other end of the inner

side wall. (Fig. 8)
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package; and an electrically insulating filler [err] provided in spaces
bet ween those parts of said second portions of said | eads which parts
outwardly adjein said internediate portions of said | eads, said
electrically insulating filler being made gf _the sane naterial as that of

said electri wa"m' ) strip. 21. A devi ce according claim
20, furt her 8l Ldtl ssipator [err] provided on one of said main
surfaces of sai d° ndi di*ngs pa& age.

16. A method of manufacturing a packaged semiconductor device according
to claim 7, wherein said flat surface of the other of said uppeer and lower dies
extending under said first part of said electrically insulating strip member acts as a
. support to prevent said inner lead portions from bending, in the step of closing the
molding unit to clamp said lead frame. (specification page 12, line 22 to page.13,

17. A method of manufacturing a packaged semiconductor device comprising

the steps of :

providing a lead frame _@ with an electrically insulating strip member
(70), said lead frame having a chip mounting portion _(3_)_. and a plurality of leads

:u;:ounding said chip mounting portion, each of said plurality of leads _(_5_)_ having

an inner lead portion to be sealed with 2 molding member Q and an outer lead
portion to protrude from the molding member, said inner Jead portion having a
first end providing an area for electrical connection with a semiconductor chip,
said leads being discontinuous from one another in the vicinity of a boundary line
(ML) between said inner and outer lead portions, said electrically insulating strip
:n-e—x;ber being adhered to one surface of said leads and being extended along said
boundary line between said inner and outer lead portions;

bonding a semiconductor chip (4) to said chip mounting portion (3) of said
lead frame, said semiconductor chip lz;z;g a plurality of bonding pads‘-f:r‘med in
a main surface thereof;

electrically connecting said plurality of bonding pads of said
semiconductor chip with the first ends of said inner lead portions by wire bonding
(6), said first ends of said leads and said semiconductor chip being spaced from

-:;:h other;
disposing said lead frame with said electrically insulating strip member

and said semiconductor chip in a molding unit having a first die (11a) and a

second die (11b), said first and second dies having recessed areas which are of

REPLACEMENT SHEET
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22. A devi ce according claim 20, in which said second portion of
each of said |leads-is_bhent to be J- shaped opposi ng said second side
surface part [err] of said flanged side surface. 23. A devi ce

accor di ng cl ai n”m'c”m!m"!ﬁﬂmmﬂi j’ - 25 -

different sizes from each other and determine a size of a cavity of said molding
unit, said size of said cavity being measured in a first direction substantially
perpendicular to a direction of a clamping motion of said first and second dies,
each of said first and second dies having an upper flat surface for clamping said
lead frame, and side and bottom surfaces for defining said recessed areas, said
first die having a larger recessed area than that of said second die, said recessed
area of said second die being positioned inside said recessed area of said first die
in said first direction, said lead frame with said electrically insulating member and
said semiconductor chip being positioned such that said electrically insulating
strip member is contacted with said upper flat surface of said first die and the
other surface of said leads opposing to said one surface is contacted with said
upper flat surface of said second side and such that an inner edge of said first die,
corresponding to said boundary line, intersects said electrically insulating strip
member and said electrically insulating strip member has a first part inside said
inner edge and a second part outside said inner edge, and said upper flat surface of
said second die extends under said first part of said electrically insulating strip -
member; (Fig. 7)

closing said molding unit to clamp said lead frame and thrusting parts of
said second part of said electrically insulating strip member into spaces between
adjacent leads of said leads, while said first part of said electrically insulating strip
member being remained on said one surface of said leads; and

injecting a molding material into said cavity of said molding unit to form
said molding member sealing said semiconductor chip and said inner lead

portions of said leads. (Fig.8)

18. A method of manufacturing a packaged semiconductor device according
to claim 17, wherein parts of said second part of said electrically insulating strip
member thrust into said spaces between said adjacent leads act as a dam to
prevent said molding material from flowing out of said cavity through said spaces

between said adjacent leads. (Figs. 3 and 9)
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19. A method of manufacturing a packaged semiconductor device according
to claim 17, wherein said upper flat surface of said second die extending under
said first part of said electrically insulating strip member acts as a support to
prevent said inner lead portions from bending, in the step of closing said molding

unit to clamp said lead frame. (specification page 12, line 22 to page 13, line 7)

20. A packaged semiconductor device comprising :

a semiconductor chip (3):

a plurality of leads (5-)—hzving first and second main surfaces and being
electrically connected to s;;semiconductor chip, each of said leads including a
first portion (L.1), a second portion 1 (L2) and an intermediate portion  (Li)
therebetween;

a molding package (2) encapsulating said semiconductor chip and said
first portion of each of said leads, said package having opposite two main surfaces
(S1,S2) and a flanged side surface including a first side surface part (S31)
continuing from one LS_}) of said main surfaces of said package, a second side
surface part (S32) continuing from the other Lszsz said main surfaces of said
package and-;.;ep _(_§_S_l£onnecting said first and second side surface parts in
which said first side surface part is outward with respect to said second side
surface part to form said step, said second portion of each of said leads protruding
from said side surface of the molding package at said step of said side surface;

an ¢lectrically insulating strip _(_7_2‘ provided between said step of said
flanged side surface and first main surfaces of said intermediate portions of said
leads, second main surfaces of said intermediate portions of said leads being not
covered by said molding package; and

an clectrically insulating filler (7! ) provided in spaces between those parts
of said second portions of said leads m parts outwardly adjoin said
intermediate portions of said leads, said electrically insulating filler being made of

the same material as that of said electrically insulating strip.
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21. A device according claim 20, further comprising a heat dissipator (14)

e p——

provided on one of said main surfaces of said molding package.

22. A device according claim 20, in which said second portion of each of said
leads is bent to be J-shaped opposing said second side surface part (S32) of said

flanged side surface.

23. A device according claim 20, in which said molding package is a quad
flat package (QFP). (specification page 39, line 2)
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A PACKAGED SEMICONDUCTOR DEVICE AND METHOD
OF ITS MANUFACTURE

ABSTRACT

A packaged semiconductor device and its manufacture
wherein a lead frame (8) with an insulating strip membexr
(70) and a semiconductor chip (4) is placed in a molding
unit having upper and lower dies (1la, 11b). The upper and
lower dies have recessed areas (a, b) for determining a
size of a cavity of the molding unit. A surface of each
lead is contacted with one (1ia) of the upper and lower
dies having a larger recessed area and a molding line (ML)
of the molding unit intersects the insulating strip member
(70} . The molding unit clamps the lead frame to thrust into
spaces between adjacent 1leads that pafts of the strip
member which is outsidés the molding line and to form the
cavity of the molding unit. By injecting a molding material
into the cavity, a molding package (2) is provided. The
packaged semiconductor device (1) has a flanged side
surface (S3) with an insulating strip (7) provided between
a step (SS) of the flanged side surface and intermediate
portions (Li} of the leads. )

FIGURE 3
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