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The present invention relates to a resin sealing
type semiconductor device wherein a very small semicon-
ductor chip is sealed in a package with resin.
Semiconductor chips have been reduced in size in
accordance with minlaturization of elements. Generally,

as the size of a semiconductor chip decreases, the
mechanical stress thereof lowers and thus the semicon-

- ductor chip is more difficult to be broken. The small

semiconductor chip is more reliable about a variation in
temperature than a large one and it can be manufactured
at low cost. Using small semiconductor chips, a semi-
conductor device whose ovperating speed is high, power
consumption is low, and electrical characteristic are
good, can be achieved,

Fig. 1 is a cross sectional view showing a semicon-
ductor device in which a very small semiconducter chip
having the above-described features is sealed with
resin. Semiconductor chip 12 is die-bonded onto bed 11
of a lead frame, lead 13 of the lead frame is connected
to electrode pad 14 on chip 12 by bonding wire 15 and
they are sealed in with mold resin 16, Since the lead
frame to be processed 1s limited in size, lead 13 cannot
be arranged sufficiently close to semiconductor chip 12
and inevitably bonding wire 15 is lengthened.

Although bonding wire 15 is in a correct position
before the semiconductor chip is sealed in with resin,
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| engt hened. shown in ¥ig. 2. The TAB technique is as follows. TAB
10 tape 21 is formed by sticking electrode pad 14 and a
thin-£film wire made of Cu or the like corresponding to
. lead 13 on a resin film, and the TAB tape allows
. electrode pad 14 and lead 13 to be bonded at once.
TAB tape 21 is resistible to the pressure exerted
is when the chip is msealed in with resin and thus not
deformed. Since electrode pad 14 and lead 13 can be
bonded at once, the productivity of semiconductor devi-
ces is high. According to the TAB technique, however, a
bump (projected electrode) 22 needs to be formed on
20 electrode pad 14 so that the electrode pad does not con-
tact the edge of the chip or the chip is not damaged by
the bonding operation, and a special device for forming
the bump is required. For this reason, an equipment
investment in manufacturing process increases the manu-
25 facturing cost and it is economically difficult to apply
the TAB technigque to the semiconductor device of the
present invention whose price is low,
It is accordingly a first object of the present
invention to provide a resin sealing type semiconductor
30 device which prevents defects frcm‘baing caused by
deformation of a wire when a semiconductor chip is
sealed in with resin and which can thus be manufactured
at relatively low cost. It is a second object of the
present invention to provide a resin sealing type semi-
35 conductor devive which suppresses an increase in cost of
 equipment investment in manufacturing process and whose
manufacturing cost is relatively low, reliability is
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tion, there is provided a resin sealing type semiconduc-
tor device comprising:

a semiconductor chip on the surface of which a
plurality of electrodes iz arranged;

a bed fixed to the semiconductor chip;

a printed circuit board which is fixed to a
periphery of at least one of a surface and an undersur-
face of the bed so as to overhang from the bed and on a
surface of which a wiring pattern i1s formed;

a plurality of lead frames arranged so as to
surround the bed; '

first connecting means for connecting the
electrodes arranged on the semiconductor chip and one
end of the wiring pattern formed on the printed circuit
board; and

second connecting means for connecting the lead
frames and the other end of the wiring pattern formed on
the printed circuit board.

with the above structure of the semiconductor
device, an ijnterval between the bed and each of the
leads can be supplemented with the printed circuit .
board which is fixed so as to overhang from the bed and
on. which the wiring pattern is formed. The distance

between the electrode pads and the printed circuit board

is thus shortened. Since the semiconductor chip and the
leads are connected via the substrate, the reliability
of the semiconductor device becaomes high without
adopting the TAB technique wherein bumps need to be
formed on the chip when the chip and leads are directly
vonnected to each other. :

To attain the second object of the present inven-
tion, there is provided a resin sealing type semiconduc-
tor device comprising:

a semiconductor chip on the surface of which a
plurality of electrodes is arranged;
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wiring pattern on the printed circuit board and to the
10 lead frames.

According to this structure of the present inven-
tion, no bumps need to be formed using the TAB technique
in order to connect tha printed circuit board and the
leads. The manufacturing cost of semiconductor devices

15 is not increased so greatly, which improves the produc-
tivity of the devices. If a printed circuit board is
connected to leads using the TAB technique in a multi-
chip package (MCP) semiconductor device, the reliability
and productivity of the MCP semiconductor device are

20 improved. . :

This 1nvention can bhe more fully understood from
the following detalled description when taken in con-
junction with the accompanying drawings, in which:

Fig. 1 is a cross sectional view of a conventional

- . 25° resin sealing type semiconductor device in which a very
small semiconductor chip is sealed with resin:
 ¥Fig. 2 is a cross sectional view of the conven-
tional semiconductor device shown in Fig. 1 in which the
. semiconductor chip is connected to leads of lead frames

30 using the TAB technique; _

Fig. 3 is a cross sectional view of a resin sealing
type semiconductor device according to a first embodi-
ment of the present invention in which a very small
semiconductor chip is sealed with resin;

35 Fig. 4 is a cross sectional view of a resin sealing
- type semicenductor device according to a second embodi-
ment of the present invention in which the.semiconductor



deformation of a wire when a sem conductor chip is sealed in with
resin and which can thus be manufactured at relatively low cost, 35
To attain the object of the present invention, there is provided a noul ded
materi al sealing type sem conductor device for sealing a very snall

sem conductor chip (32) having a plurali4ysef el ectrodes (35) arranged on a

surface of the sem conductor chip (32), conprising:
chip as shown in Fig. 3 is sealed with resin; .

Fig. 5 is a cross sectional view of a resin sealing
type semiconductor device according to a third embodi-
mant of the present invention in which the semiconductor

5 chip as shown in Fig, 3 is sealed with resin:
Fig. 6 is a cross sectional view of a resin sealing
. type semiconductor device according to a fourth embodi-
ment of the present invention in which the semiconductor
chip as shown in ¥Fig. 3 is sealed with resin;
10 . Fig. 7 is a perspective view of an MCP (multi chip
package) to which the structure of the semiconductor
- chip shown in Fig. 3 is applied, according to a fifth
embodimant of the present invention; and
Fig. 8 is a cross sectional view of the MCP shown
15 in Fig. 7 which is sealed with resin.

Embodiments of the present invention will be

described with reference to accompanying drawings.
- ®¥ig. 3 i a cross-sectional view of the con-

figuration of a resin sealing type semiconductor device

20 according to the first embodiment of the present inven-
tion. Semiconductor chip 32 is die-bonded onto bed 31
of a lead frame by solder or conductive epoxy resin.
Insulation wiring substrate 33 is fixed to an end por-
tion on the surface of bed 31 so as to overhang from bed

25 31. A plurality of desired wiring patterns, not shown,
is formed on printed circuit board 33, and printed cir-
cuit board 33 is used to connect lead 34 of the lead
frame and semiconductor chip 32 which cannot ba made
close to each other any more in view of processing

30 dimensionsg. Each of a plurality of I/0 electrode pads
35 formed on chip 32 is connected to one 36 of con-
necting terminals of substrate 33 by means of bonding
wire 37, and lead 34 is connected to the other con-
necting terminal 38 of substrate by means of TAB tape

35 39. Semiconductor chip 32 including printed circuit
board 33 is then covered with mold resin 40, and part of
lead 34 is exposed outside as an outer lead.-



a bed (31) having upper and | ower surfaces, on the upper one of which said
sem conductor chip (32) is nounted; a plurality of |eads (34)
surroundlng and termnating close to said bed (31); a printed circuit
board (33) fixed on one of the upper and | ower surfaces of said bed so as
to overhang from said bed such that an oVErﬁahging surface of said printed
circuit board fills a.gap between the outer periphery of said bed and an
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ductor chip 32 and printed circuit board 33 are con-
10 nected by'bonding wire 37, no special device need to be
used for forming bumps (projected electrodes) on 1/0 -
electrode pad 35 of chip 32. It is thus only an OLB
(cuter lead bonding) apparatus for connecting printed
circuit board 33 and lead 34 by TAB tape 39 that is
15 required as a new equipment. The investment in equip-
ment in the manufacturing process can thus be reduced.
In the semiconductor device whose price is low and
in which bumps are formed on electrode pad 35 and it is
_ economically difficult to connect electrode 35 and lead
20 34 and by the TAB tape, if printed circuit board 33 is
formed, the semiconductor device can be manufactured
with high reliability and at low cost.
Furthermore, since the TAB technique is used to
connect printed circuit board 33 and lead 34, the pro-
25 ductivity of semiconductor devices can be enhanced. No
bumps need to be formed and thus the manufacturing cost
of the semiconductor devices is not increased.
The methods of electrically connecting chip 32 and
printed circuit board 33 and electrically connecting
30 printed eircuit board 33 and lead 34 are not limited to
the first embodiment. For example, as shown in Fig. 4,
printed circuit hoard 33 and lead 34 can be connected to
~ each other by bonding wire 41. As illustrated in
Fig. 5, the electrical connection of printed circuit
35 board 33 and lead 34 can be performed by forming contact
' portion 51 on the undersurface of printed circuit board
33 using a wireless bonding technique. It is therefore




deVicé'mAth parts of said |eads (34) |eft uncovered. :
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necessary only to perform a bonding operation which is
the most suitable for a semiconductor chip. If bed 31
i=s small and has no space for fixing printed circuit
board 33, board 33 can be fixed not onto the surface but
5 onto the undersurface of bed 31, as shown in Fig. 6.
various applications can thus be made to the first
embodiment. :
Fig. 7 illustrates an MCP (multi chip package) to
which the semiconductor chip shown in Fig. 3 is applied.
10 As illustrated in Fig. 7, semiconductor chips 55-61
are properly arranged and die-bonded onto beds. 51-54 of
lead frames fixed by hanging pins 50. Printed circuit
boards 62-65 are formed on beds 51-54 so as to surround
the semiconductor chips. A desired wiring pattern is
15 formed on each of printed circuit boards 62-65 and used
. to electrically connect lead 66 and each of chips 55-61,
which cannot be made close to each other any more in
view of processing dimensions, and to connect chips
55-61 to one another, A plurality of I/0 electrode pads
20 67 formed on the surface of each of chips §5-61 is con-
nected by bonding wires 69 to connecting terminals 68 of
the wiring patterns, which are near the semiconductor
chips. The connecting terminals of the wiring patterns,
which are near the periphery of one of printed circuit
* 25 boards 62-65, are connected to the wiring patterns of
’ other printed circuit boards and electrically connected
to leads 66. The former connection is performed by
bonding wires 70, and the latter connection is performed
by TAB tapes 71 using the TAB technique. TAB tape 71 is
30 obtained by forming lead line 73 plated with copper on
polyamide film 72 so as to correspond to lead 66. The
connecting terminals of each of printed circuit boards
62-65 are connected to their corresponding leads 66 at
once. .
- 35 Fig. 8 i8 a cross sectional view of the MCP shown
) in ®ig. 7 which is sealed with resin. 1In Fig. 8, the
same elements as those in Fig. 7 are denoted by the same



device, an interval between the bed and each of the | eads can be
supplenented with the printed circuit board which is fixed so as to
overhang fromthe bed and on which the wiring pattern is forned. The
di st ance bet ween the el ectrode-pads and the printed circuit board

i-s thus shortened. Since the senmiconductor8chip and the | eads are
connected via the substrate, the rellablllty of the sem conduct or

devi ce becones hi Wi t hout adop the TAB | ec q erei n bunps
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semi conduct or chiyre sshownetneRigo Beade bimpsapeédabosbelformed;gsphe TAB
techni que; that the manufacturing cost is not so increased, and an
MCP of a multi-pin structure having a great large number
10 of leads 66 is improved in reliability and productivity.
As described above, according to the present
invention, a resin sealing type semiconductor device
whose price is low and reliability is high can be
provided,. and an MCP can be improved in reliabllity and
15 productivity.
Refersnce signs in .the claims are intended for better
understanding and shall not limit the scope.
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devi ce according to a second enbodi - ment of fhg _ 5t on in
whi ch the sem conduct or chj p as shoyn* . I's seal ed
with resin; ClaimstFig. 5 is a cross sectional Wi ' i ng
type sem conductor device according to a third enbodf- 7 neat of the
present invention in _which the sem conductor 5 fhlg shqgn in Fig. 3 1is
sealed with resin, . A resin sealing type semlco ductor vice

which a very small semiconductor chip is sealed with
resin, characterized by comprising: :

a semiconductor chip (32) on a surface of which a

5 'plurality of electrodes (35) is arranged;

a bed (31) fixed to said semiconductor chip (32);

a printed circuit board {33) which is fixed to a
periphery of at least one of a surface and an undersur-
face of said bed so as to overhang from sald bed (31)

10 and on a surface of which a wiring pattern is formed;

. & plurality of lead frames (34) surrounding said
bed (31) and close to said printed circuit board (33);
first connecting means for connecting the electro-
des (35) formed on said semiconductor chip {32) to one

15  end (36) of the wiring pattern formed on the surface of

sald printed circuit board (33); and
second connecting means for connecting said lead
frames (34) to other end (38) of the wiring pattern
formed on the surfezce of said printed circuit board:

20 {33),

whereby sald device is covered with mold resin (40)
with parts of said lead frames left.

2. . A resin sealing type semiconductor device
.according to claim 1, characterized in that said first

25 connecting means is a bonding wire (37).

' 3. A resin sgealing type semiconductor device
according to claim 1, characterized in that said second
connecting means is a bonding wire (41).

4. A resin sealing type semiconductor device

30 according to claim 1, characterized in that said second
connecting means directly connects the lead frames (34)
and the other end (38) of the wiring pattern of said
printed ecircult board (33). )

; 5. A resin sealing type semiconductor device
35 according to claim 1, characterized in that said second
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onnacting means is of a film carrier type in which a
10 lead (39) is stuck on a film.

8. A resin sealing type semiconductor device in
which a very small semiconductor chip is sealed with
resin, characterized by comprising:

& semiconductor chip (55, 56, 57, 58, 53, 60, 61)

15 on & surface of which a plurality of electrodes (67) is
arranged;

a bed (51, 52, 53, 54) fixed to said semiconductor
chip (55, 56, 57, &8, 59, 60, 61);

a printed circuit board (62, 63, 64, 65) which is

20 fixed onto said bed (51, 52, 53, 54) in the vicinity of
said semiconductor chip (55, 56, 57, 58, 59, 60, 61) and
on a surface of which a wiring pattern is formed and
connected to sald electrodes (67);

2 plurality of lead frames (68) surrounding said

25 bed (51, 52, 53, 54); and

wiring (71) of a film carrier type for connecting
the wiring pattern on said printed circuit board (62,
63, 64, 65) and sald lead frames (66),

whereby said device is covered with mold resin (81)

30 with parts of said lead frames (66) left.

9. A resin sealing type semiconductor device
according to claim 8, characterized in that said printed
circuit board (62, 63, 64, 65) and the electrodes (67)
of sald semiconductor chip are connected to each other

35 by ‘a bonding wire 69). _

: - 10. A resin sealing type semiconductor device
according to claim 8, characterized in that said wiring
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devi ce producedfbymesal(ﬁtﬁg by 2 Sedd ($3) aduwbkcoar @ £ilmcKia2)32 in.a
package with resin, jhhe QebQiel ifUh19hg type semiconductor device in
5 which a very small semiconductor chip is sealed with
resin, characterized by further comprising: |
a plurality of semiconductor chips (55, 56, 57, 58,
59, 60, 61) on a surface of each of which a plurality of
electrodes (67) is arranged;

10 a plurality of beds fixed to said semiconductor
chips (55, 56, 57, 58, 59, 60, 61);

a2 plurality of printed circult boards (62, 63, 64,
65) which is fixed onto sald beds (51, 52, 53, 54) in
the vicinity of said semiconductor chips (55, 56, 57,

15 58, 59, 60, 61) and on surfaces of which wiring patterns -
are formed and connected to saild electrodes (62, 63, 64,
65);

a plurality of lead frames (66) surrounding said
beds (51, 52, 53, 54); and

20 wiring (71) of & film carrier type for connecting
the wiring patterns on said printed circuit boards (&2,
63, 64, 65) and said lead frames,

whereby said device is covered with mold resin (81)
with parts of said lead frames (66) left.

28 12. A resin sealing type semiconductor device
according o ¢laim 11, characterized in that at least
one of sald plurality of semiconductor chips (55, 56,
57, 58, 59, 60, 61) is formed on each of said beds (51,
52, 53, 54).

30 13.. A resin sealing type semiconductor device
according to claim 11, characterized in that the wiring
patterns on said printed circuit boards (62, 63, 64, 65)
are connacted to the electrodes (67) of said semiconduc-
tor chips by bonding wires.

35 l4. A resin sealing type semiconductor device

' according to claim 11, characterized in that said wiring
(71) 1is formed by connecting the wiring pattern on said
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short. Even if such a bonding Feis-lUused, thd 3 i fptoved.
Si nce sem con- duct or chlp 32 and p inted circi 4 eicpn- 10
nected by bonding wire 37, no special devVice need ¢
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devi ce whose pricCe’ | gg for ned on el ectrode
pad 35 and §t isprintedcednenisabpordsi{62ul 63+ é@nﬁﬁdtaﬁﬁeéﬁﬁﬂéé ted and
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ductivity of senpzongugt Q4 dGYtCH3aza8 (825"830C8E, BB) are separated
10 from said beds (51, 52, 53, 54) and have connecting
means for electrically connecting said printed circuit
boards (62, 63, 64, 65).
17. A resin sealing type semiconductor device
according to claim 16, characterized in that said con~
15 necting means of said printed circuilt boards (62, 63,
64, 65) are bonding wires (70).
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bunps need to be farned and thus the manufacturing cost of the
sem conductor devices is not increased. The met hods of
el ectrically connecting chip 32 and printed4 circuit boaro

el ectrically connecting 30 printed circuit board ] not
limted to -+ the first enbodi nent. For exanpl e, )

printed circuit board 33 and | ead 34 can be connect gd er by
bonding wire 41. As illustrated in khg. 5, thele i on
of printed circuit 35 board 33 and | ead 34 can be |pd ng
cont act lon,51 t he junder surface of printle

33 using a WR@P%E? GOndci%d'q é#nl que. It is therefcl!}é

-7- necessary only to perform a bondi ng operation which is
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A lead of a lead frame cannot be made close to a
very small semiconductor chip in view of processing
dimensions. If a TAB technique is used to directly con-
nect the semiconductor chip and the lead in order to
5 imptove in reliability, = device for forming a bump on
an electrode of the chip is required, which increases
the cost of investment in equipment. A printed circuit
board (33) is formed between the lead (34) and bed (31)
and a bonding wire (37) is used to shorten the length of
10 wiring and thus to decrease in cost and improve in
reliability. Since an electrode pad (35) of the semi-
conductor chip (32), the printed circuit board (33), and
the lead (34) are connected to each other using the TAB
technique, the productivity of semiconductor devices is
15 increased. Using the TAB technique, no bumps are formed
anywhere and the cost of investment in equipment is not
s0 increased.



t he: nost suitable for a sem conductor chip. If bed 31960 g?g'ég'a‘rl%and has
no space for fixing printed circuit board 33, board 33> an be i xed
not onto the surface but 5 onto the undersurface o ff in
Fi g. 76. Vari ous applications can thus be nade to the flrst

efbodi nent . Fig. 7 illustrates an MCP (nulti chip package) to
whi ch the sem conductor chip shown in Fig. 3 is applied. 10

illustrated in Fig. 7, sem conductor chips 55-61 are pro qﬂﬁmﬁﬁﬂﬁ@ﬁo-l
and di e-bonded onto beds. 51-54 of gad frames fixed by ha

50. Printed circuit boards 62-65 aré forned on beds 51-54 ¢
surround t he sem conduct or,.chi ps. ﬁ“ ri ngepatterin
formed on each of printed C|rcd boar dst ' B2-

electrically connect | ead 66 and\ea '

and to connect chips
el ectrode pads 20
nected by bonding w N0
patterns, which are near ¢ Ssemiyconduct ¢r pnnect i ng
termnals of the wiring cztt-rns,\ (- i .

b

€ Wring
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' 1
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4 14 {6

FIG 2



whi ch are near the periphery of one of printed circuit 25 boar ds.62-

are connected to the wiring patterns of ot her prin Emetsmﬁﬁﬁs
and elkectrically connected to | eads 66. The for DOGEt+-or—tS
pefrformed by bonding wires 70, and the latter co ction f dr ned
by TAB tapes 71 using the TAB technique. TAB tape 71 is} 3P z%ﬂbi-i ﬁ@é y
formng lead line 73 plated with copper on polyamde film72 s o]
correspond to | ead 66. The connect/gng termnals ol each-of printed
circuit boards 62-65 are connected to their corresponding—+eads—66at
once. 35 _ Fig. 8 is a cross sectional view of the "MCP shown I n

Fig. 7 which is sealed with r388 37| 3532 B5trd7 36 sane elenents as
those in Fig. 7 are de%ed by X\hgq sar]’e { ) 1/ 38 :

34

36 37 35 32 35 37 36 38
NN\ )

FIG 4



The printed circuit boards are con-

reference nunerals. nected _fo each
Qqt her -by bonding wires, and the sem con- ducto ﬁk @ @; Epc ed to
printed circuit boards by bondi ng wires. The pji F cuit-Boal ds
ar.e connected 5 to their corresponding | eads 66 by TAB tapes 71, ¥h

.MCP is thus sealed with nold resin 81. Like the strdcd 25 JULlr"ﬁqéh in
Fig. 3, no bunps need to be forned, so that thd rpanufacturin o$t is
not so increased, and an MCP of a nul ti-pin strjuc aving a gheat

of leads 66 is inprodéd in reliabifity and productidity.
As descri bed above, according to.the present I nvention, a resin
seal i ng type sem conductor device whose priceis lowand reliability
i's high can. be provi ded, agg aBW[Bf,cgz b55 @70\@? inreliability and
15 productivity. *  Re{ere¢nceg ains are intended
for better A3 4eqscopa

| ar ge nunber 10

undersggadl

Bl 33 34 40 33 51

FIG 5
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nbUﬁted; a plurality of |eads (34) surroundi ng and
t:e said bed (31);
upper and | ower surfaces of said bed so as to overhang

term nating cl ose

oveflap said bed such that an outer peripheral port
circuit board is
said printed circuit board defining an aperture ther¢
position as the chip and having thereon a wring pa1t
second ends (36, 38) on

aligned with an outer peripheral p)rékpgﬁc

3/5

a printed circuit board (33) fixed on one of the
fromsaid:be

or to

63 €9
8t 63 69 58
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63(57 69 63 70 62 69 56 69 62
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sald prlnted circuit board and between said sen1conductorﬁfmﬁPé?éﬁﬁxfan
said | eads (34), said MArlnq_pattern I nt erconnecting each el ectrode (3 )

of the semiconduct or a respective said lead (3 Kl fir Y
connect i ng mmml“m !“ ﬁﬁ!‘l ng the el ectrode (? eﬁ g;%fué or
chip (32) to 6) of the wifiypp|ReEMENTNSHEER He surface of
sai d prlnted CIrCUIt boar d (33) and vbPa skcgre—eomreTt g ans (39)

CLAIMS

1. A moulded material seali ; fromductor
device for sealing a very small semiconductor chip (32)
having a plurality of electrodes (35) arranged on a
surface of the semiconductor chip (32), comprising:

a bed (31) haviﬁg upper and lower surfaces, on the
upper one of which said semiconductor chip (32) is
mounted;

‘a plurality of leads (34) surrounding and
terminating close to said bed (31);

é printed circuit board (33) fixed on one of the
upper and lower surfaces of said bed so as to overhang
from said bed or to overlap said bed such that an outer
peripheral portion of said printed circuit board is
aligned with an outer peripherai portion of said bed,
said printed circuit boar& defining an aperture therein
at the same position as the chip and having thereon a
wiring patﬁern having first and second ends (36, 38) on
said printed circuit board and between séid semiconductor
chip (32) and said leads (34), said wiring pattern
interconnecting each electrode (35) of the semiconductor
chip with a respective said lead (34) via first
connecting means (37) connecting the electrodes (35) on
said semiconductor chip (32) to the first end (36) of the
wiring pattern on the surface of said printed circuit

board (33) and via second connecting means (39)



10

pattern on the surface of said prlnted circuit boar
nol ded resin naterla g said sem conduc
of said |eads

type sem condu n"”mmuw :gldng to cl 3. mi\ %L e nﬂgg?"cli“ DL
Xé

circuit board (33§ i's

connecting.said |leads (34) to the second end (

*0 a perlfgeral surfaceyportion of

connecting said leads (34) to the second end (38) of the

wiring pattern on the surface of said printed circuit
board (33); and

molded resin material (40) covering said

semiconductor device with parts of said leads (34) left

uncovered.

2. A moulded material sealing type semiconductor

device according to claim 1, wherein said printed circuit

board (33) is fixed to a peripheral surface portion of

the upper surface of said bed (31) without contacting

said semiconductor chip (32).

3. - A moulded material sealing type semiconductor

device according to claim 1 or 2, wherein the electrodes

(35) of the semiconductor chip (32) are without

corresponding bumps (projected electrodes) for the

connections between the first connecting means (37) and

the electrodes (35).

4. A moulded material sealing type semiconductor

device according to any one of claims 1 to 3, wherein

said first connecting means is a bonding wire (37).

5. A moulded material sealing type semiconductor

device according to any one of claims 1 to 3,

characterized in that said second connecting means is a

bonding wire (41).

6. A moulded material sealing type semiconductor

device according to any one of claims 1 to 3, wherein



the upper surface of- said bed (31) without contacting said sem conductor

chip (32). 3. A nmoulded material sealing type sem conductor_ device
according to claiml1 or 2, wherein the el ectrodes —4{36}—of
- semi conductor chip (32) are wi thout correspondi ng REM
el ectrodes) for the connections between the firs} gonnecting ne

and the electrodes (354~ A noul ded nmate hrffgqhHDQQ%&p
to

vt comnect i g IHUMFERIISUERINR ;™ 257555 ' =\ 2=

s} (37)

ih said

said second connecting means directly connects the leads
(34) to the second end (38) of the wiring pattern of said
printed circuit board (33). |

7. A moulded material sealing type semiconductor
device according to any one of claims 1 to 3, wherein
said second connecting means is a TAB tape (39).

8. A moulded material sealing type semiconductor
device according to any one of claims 1 to 3, wherein
said first and second connecting means are.bonding wires
(37, 41).

9. A moulded material sealing type semiconductor
device according to any one of claims 1 to 3, wherein
said first connecting means is a bonding wire (37) and
said second connecting means is a TAB tape (39).

10. A moulded material sealing type semiconductor
device according to any one of claims 1 to 3, wherein
said bed is one of a plurality of beds (51-54), said chip
is one.of a plurality of chips (56-61) and at least one
of said plurality of chips is formed on each of said

beds.
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5. _ A noul ded natérial seal ing type se;ﬁggggﬁ&ghx @ﬁ*gﬁ, accord?ﬁ@?é@?éay..

-one of clains 1 to 3, characterized in
is a bonding wire (41). " '6. A mpulfded nmateri al Fealigg{typ

i connect i ng neans

[ O

Wﬁe&i CopY

- 2 -

it is deformed by the pressure exerted during the resin
gsealing as indicated by broken line A in Pig. 1 and i=s
brought into contact with another bonding wire. There
is a strong possibility that bonding wire 15 becomes
defective.

As one of methods for solving the above problem, it
is known to connect chip 12 and lead 13 by TAB (Tape
Automated Bonding) tape 21 using.a TAB technique, as
shown in Fig. 2. The TAB technique is as follows. TAB
tape 21 is formed by sticking electrode pad 14 and a
thin-film wire made of Cu or the like corresponding to
lead 13 on a resin film, and the TAB tape allows
electrode pad 14 and lead 13 to be bonded at once.

TAB tape 21 is resistible to the pressure exerted
when the chip is sealed in with resin and thus not
deformed. Since electrode pad 14 and lead 13 can be
bonded at once, the productivity of semiconductor devi-
ces is high. According to the TAB technique, however, a
bump {(projected electrode) 22 needs to be formed on
electrode pad 14 so that the electrode ped does not con-
tact the edge of the chip or the chip is not damaged by
the bonding operation, and a special device for forming
the bump is required. For this reason, an equipment
investment in manufacturing process increases the manu-
facturing cost and it is economically difficult to apply
the TAB technigque to the semiconductor device of the '
present invention whose price is low.

It is accordingly an object of the present
invention to provide a resin sealing type semiconductor
device which prevents defects from being caused by
deformation of a wire when a semiconductor chip is
gealed in with resin and which can thus be manufactured
at relatively low cost.

#



‘sai d second connect i ng nmeans directly connects the leads (34) to the

second end (38) of the wiring pattern of said print¢dpgpf : T
7. A nmoul ded material sealing type sem conductor de 1R§PU&¥M&N?%%k$

one of clains 1 to 3, wherein said second connectin ans is a TAB}t

(39).

according to any one of clains 1 to 3, wherein saidjff§rst and seconf
connecting neans are bonding wires - -

8. A noul ded material sealing type sem cfnfluc? OrJANEEIE e

pny
hpe

To attain the object of the present invention, there is
provided a moulded material sealing type semiconductor device
for sealing a very small semiconductor chip (32) having a
plurality of electrodes (35) arranged on a surface of the
semiconductor chip (32), comprising:

a bed (31) having upper and lower surfaces, on the upper
one of which said semiconductor chip (32) is mounted;

a plurality of leads (34) surrounding and terminating
close to said bed (31);

a printed circuit board (33) fixed on one of the upper
and lower surfaces of said bed so as to overhang from said
bed such that an overhanging surface of said printed circuit
board fills a gap between the outer periphery of said bed
and an inner periphery of said leads, said printed circuit
board defining an aperture therein at the same position as
the chip and having thereon a wiring pattern having first and
second ends (36, 38) on said printed circuit board and
between said semiconductor chip (32) and said leads (34),
said wiring pattern interconnecting each electrode (35) of
the semiconductor chip with a respective said lead (34) via
first connecting means (37) connecting the electrodes (35) on
said semiconductor chip (32) to the first end (36) of the
wiring pattern on the surface of said printed circuit board
(33) and via second connecting means (39) connecting said
leads (34) to the second end (38) of the wiring pattern on
the surface of said printed circuit board (33); and

molded resin material (40) covering said semiconductor
device with parts of said leads (34) left uncovered.



(37, 41). 9. A noulded material sealing type sem conductor device
according to any one of clains 1 to 3, wherein said first connecting neans
is a bonding wire (37) and said second connecting neans is a TAB tape
(39). 10. A nmoul ded material sealing type sem conductor. . devigce
according to any one of clains 1 to 3, wherein dai MENTOSREET |a
plurality of beds (51-54), said chip ~i%& one of ' I As
(56-61) and at |east one of said plurality of ch dach of
said beds. '

With the above structure of the semiconductor
device, an interval between the bed and each of the
leads can be supplemented with the printed circuit
board which is fixed so as to overhang from the bed and
on. which the wiring pattern is formed. The distance
between the electrode pads and the printed circuit board
is thus shortened. Since the semiconductor chip and the
leads are connected via the substrate, the reliability
of the semiconductor device becomes high without
adopting the TAB technique wherein bumps need to be
formed on the chip when the chip and leads are directly
connected to each other.

10

15

20

This invention can be more fully understood from
the following detailed description when taken in con-
junction with the accompanying drawings, in which:

Fig. 1 is a cross sectional view of a coanveantional

25 resin sealing type semiconductor device in which a very
small semiconductor chip is sealed with resin;

Fig. 2 is a cross sectional view of the conven-
tional semiconductor device shown in Fig. 1 in which the

. semiconductor chip is connected to leads of lead frames -
30 using the TAB technique;

Fig. 3 i® a cross sectional view of a resin sealing
type semiconductor device according to a first embodi-
ment of the present invention in which a very small
semiconductor chip is sealed with resin;

35 Flg. 4 1= a cross sectional view of a resin sealing
type semiconductor device according to a second embodi-
ment of the present invention in which the.semiconductor
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CLAIMS

1. A moulded material sealing type semiconductor
device for sealing a very small semiconductor chip (32)
having a plurality of electrodes (35) arranged on a
surface of the semiconductor chip (32), compriéing:

a bed (31) having upper and lower surfaces, on the
upper one of which said semiconductor chip (32) is
mounted;

a plurality of leads (34) surrounding and
terminating close to said bed (31);

a printed circuit board (33) fixed on one of the

upper and lower surfaces of said bed so as to overhang

from said bed &uch that an overhanging surface of said
printed circuit board fills a gap between the outer periphery
of said bed and an inner periphery of said leads,

said printed circuit board defining an aperture therein
at the same position as the chip and having thereon a
wiring pattern having first and second ends (36, 38) on
said printed circuit board and between said semiconductor
chip (32) and said leads (34), said wiring pattern
interconnecting each electrode (35) of the semiconductor
chip with a respective said lead (34) via first
connecting means (37) connecting the electrodes (35) on
said semiconductor chip (32) to the first end (36) of the
wiring pattern on the surface of said printed circuit

board (33) and via second connecting means (39)



