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- F" c PACKAGED SEM CONDUCTOR DEVI CE HAVI NG v “STRESS
ABBORBI'NG FI LM BACKGROUND OF THE | NVENTI ON Thi s%#nvent i orB8363
refates to a sem conductor. device. Mre particularly, it relates to 29.78
t echni que
-1 -
; PACKAGED SEMICONDUCTOR DEVICE HAVING

STRESS ABSORBING FILM

1 BACKGROUND OF THE INVENTION

This invention relates to a semiconductor
device. More particularly, it relates to technigue
which will be effective when applied to a3 package having

5 an LOC (Lead On Chip) structure of a large scale
’ integrated circuit.

To protect a semiconductor chip, it has been
customary to mold a semiconductor chip by a resin and to
seal it. Various methods have been employed to position

10 leads on a semiconductor chip and to fit them before
this sealing is carried out. .

When a lead frame equipped with tabs'at the
center is used, for example, the semiconductor chip is
fitted to the tabs before it is sealed. As the prior

) 15 art technique of this kind, a method which connects
electrode-pads near and around the semiconductor chip to
corresponding inner leads by bonding wires is known.

The common problem witﬁ the semiconductor
package according to the prior art is that cracks

20 develop along parting lines of molds as the outlet of
leads of a metallic lead frame.

Another problem is that an invasion path of
contaminant sources in an environment from outside into

the semiconductor chip along the metgﬂfig leads is
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g4l be effective when applied to a package having an LOC (Lead On
Structure of a large scale integrated circuit. To protect
feni conductor chip, it has been customary to nold a seniconductor chip
byfa resin and to seal it. Various nethods have been enpl oyed to position
rds on a semiconductor chip and to f+t2thembefore this sealing is

c@ried out. Wen a lead frame equipped with tabs at the center
i st used, forr@&ggﬁbglytbgoggn1conductor chipis fitted to the tabs before
it-is seak%d the prior art technique of this kind, a nethod which
connects Still another problem is that the bonding

wires necessary for connecting the inner leads to the
electrode pads of the semiconductor chip cannot be
5 crossed mutually.
In a semiconductor device in which a plurality

of inner lead portions of leads are bonded ontoc a

circuit formation surface of a semiconductor chip by an

adhesive while interposing an electrically insulating
’ 10 tape or £ilm, the inner lead portions and the semicon-

ductor chip are electrically connected by'bonding wires

and the semiconductor chip is sealed by a mold resin, a

semiconductor device having common inner lead portions

(bus bar inner leads) in the proximity of the center

15 line of the circuit formation surface of the semicon-
ductor chip in thellongitudinal direction has been
proposed in order to eliminate the cross-over problem
described above (e.g. JP-A-2-246125 laid-open on October

) 1, 1990).

20 As a result of experiments and studies,
however, the inventors of the present invéntion have
found out that the semiconducfbr devices of the prior
art are not yet free from the following problems. As
shown in Fig. 1 of the accompanying drawings, a plurali-

25 ty of inner lead portions are formed on the circuit
formation surface (main surface) of the semiconductor
chip 1 are bonded to the semiconductor chip 1 by an

adhesive while sandwiching an insulating film 4 between
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“'- pads near and around the sem conductor chip to corresponding
R | eads by bonding wires is known. The common problemw th
fie semi conductor package according to the prior art is that cracks
devel op along parting lines of nolds as the outlet of |eads of a netallic
l'éad frame.
contam nant sources in an environnment fromoutside _into

Anot her problemrs that an invasion path of
.the sem conduct or
tham et |has (kegns fopnd, however, that depending on the

level of accuracy of work on the basis of the design of
this insulating tape 4, the stress that occurs during
temperature cycles so functions as to define a gap on
the boundary surface between the insulating tape 4 and
the common inner lead portions 3A2 and the sealing
resin as shown in Fig. 2 if the insulating tape 4 has a
dimension such that the insulating tape 4 is equal to
the length of the range in which it is affected by the
thermocompression bonding force acting on the common
inner lead portions 3A2 and on the semiconductor chip
1 or if the insulating film 4 is positioned more inward
than this range. Since the stress acts concentratedly
on the corners of the common inne; lead portions 3A2 in
this case, cracks CK develop in the sealing resih 2A and
voids BD (Fig. 1) also develop in a small space between
the inner lead portions 3A1 and the semiconductor chip
1. Thus, reliability of the semiconductor device gets
deteriorated. This fact has been confirmed by the obser-
vation of the semiconductor devide with SAT (Scanning
Acoustic Tomography) or by the observation of the
sectidn with eye. |

It has also been clarified that if the insulat-
ing film 4 has a dimension such that it protrudes beyond
the range in which it is affected by the thermocompres-
sion bonding force described above and is positioned more
outward than this range as shown in Fig. 3, the voids BD

occur at the portion of the insulating tape 4 not
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&f ‘Tglatively short. | Still another problemis that the
feridi ng wires necessary for connecting the inner leads to the electrode
}ads of the sem conductor chip cannot be crossed nutually. In a

sem conductor device in which a plurality _of inner |ead portions of |eads
are bonded onto a circuit formation surface of a seniconductor chip by an

1 affected by the thermocompression bonding force, so that
reliability of the semiconductor device drops, as well.
In the conventional semiconductor device, a
plurality of inner lead portions are bonded to the
5

circuit formation surface (main surface) of the semicon-
ductor chip by the adhesive through the insulating film
4, but if the thickness of this insulating film 4 is too
great, the stress resulting from the temperature cycle
becomes great and the cracks develop in the sealing

QI' 10 resin. If the thickness of the insulating film 4 is too
small, on the other hand, the electrostatic capacity
between the chip and the leads becomes too great.
Moreover, it has been fouqd that influences of the

stress on the semiconductor chip from outside become

15 great and in the worst case, the cracks develop in the

. semiconductor chip.
In the conventional packaged semiconductor

device having the LOC structure described above, a

l' plurality of inner lead portions of leads are bonded to
’ 20 the circuit formation surface (main surface) of the
semiconductor chip as described above by the adhesive
through the insulating £ilm 4 as described above. It
i has also been clarified that the stress resulting from

the difference of heat expansion coefficients between
25

I St

w

the insulating film and silicon of the semiconductor
Chip damages the main surface of the semiconductor chip

and in the worst case, the cracks develop in the

Semiconductor chip.
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of experi ment sinfRPEIQRite provide technique capaﬁ&é of improving
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reliability of a semiconductor device.

It is another object of the present invention
to provide technique capable of obtaining an appropriate
electrostatic capacitance between a chip and leads.

It is another object of the present invention
to provide technique capable of preventing the occur-
rence of cracks on the surface of a semiconductor chip.

It is still another object of the present
invention to provide technique capable of preventing
damage to a circuit by a filler contained in a sealing
resin.

It is a further object of the present
invention to érovide technique capable of shielding
alpha-rays from outside (or capablé of preventing a soft
error).

According to one aspect of the present
invention, a packaged semiconductor device has a
semiconductor chip and leads formed over the chip with
an electrically insulating f£ilm interposed therebetween
and a packaging material for sealing the chip and the
inner lead portions of the leads. The electrically
insulating £ilm has such an area as to provide a
peripheral portion not covered by parts of the inner
lead portions of the leads for strengthening adherence
of the electrically insulating film to the packaging

material and to the chip. The electrically insulating

Whil e interposing an electrically insulating tape or film the
p ad portions and the sem con- ductor chip are electrically

ected by bonding wires and the sem conductor chip is sealed by a
resin, a sem conductor device having co n inner |ead portions (bus bar
inner leads) in the proximity of the cefter”
surface of the sem con- _ductor chip in the |ongitudinal direction has been
proposed inlorder to el k% il &hawe
(e.g. JP-A-2-246125 | aid-open on October, 1, 1990 As a result

line of the circuit formation

s &N\ Bife Bhed@3esEBEd above
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F§'the i nventors of the present invention have found out that the

=onduct or devices of the prior art are not yet free fromthe fol | owi ng
priobl ems. As shown in Fig. 1 of the acconpanying drawings, a plurali- ty
of inner |lead portions are formed on the circuit formation surface (main
surface) of the sem conductor chip 1 7ar% onded to the semi conduct or chip
1 by an adhesive while sandwi ching an insulating film4 between

1 £ilm has a thickness substantially in a range from 80

pm to 200 um for absorbing stress which may be produced
in the packaged semiconductor device when subjected to
variations of the ambient temperature.

5 According to another aspect of the present
invention, a packaged semiconductor device in the above-
mentioned structure further has a stress absorption film
formed between the electrically insulating film and the
semiconductor chip, for absorbing stress which may be

b '10 produced in the packaged semiconductor device when

subjected to variations of the ambient temperature.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view useful for explain-

ing the problems with a conventional semiconductor
15 device with voids.
Fig. 2 is also a sectional view useful for
explaining the problems with the conventional semicon-
’ ductor device with cracks.
Fig. 3 is also a sectional view useful for
20 explaining the problems with the conventional
semiconductor device with voids.

Fig. 4 is a partial sectional perspective view
of a packaged semiconductor device including a DRAM
according to an embodiment of the present invention.

25 Fig. 5 is a plan view of the packaged semicon-
ductor device shown in Fig. 4.

Fig. 6 is a sectional view taken along a line

‘—--w“
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‘It has been found, however, that depending on the |evel of
work on the basis of the design of this insulating tape 4, the
occurs during tenperature cycles so functions as to define a
boundary surface between the insulating tape 4 and the common
i nner -1 ead portions 3A2 and the sealing —resin as shown in Fig. 2 if the
insulating tape 4 has a dinension such that the insulating tape 4 is equal

to the Ieng&h.&f IRer rapgadnghich it is affected by the

Fig. 7 is a layout diagram of a DRAM chip

according to an embodiment of the present invention.
Fig. 8 is an exploded assembly view showing
5 the relation between the semiconductor chip, an
insulating film and a lead frame shown in Fig. 4.
Fig. 9 is a partial plan view showing the
dimensional relation between the insulating film and the
' lead frame shown in Fig. 4.
9 10 Fig. 10 is a partial sectional view showing
the position relation between the bonding wire, insu-
lating tape andclead frame shown in Fig. 4.
Fig. 11 is a partial enlarged view of Fig. 10.
Fig. 12 is an explanatory view useful for
15 explaining a protective film disposed on a main surface

of a semiconductor chip according to the present

invention.

' DESCRIPTION OF THE PREFERRED EMBODIMENTS
Incidentally, like reference numerals will be
20 used throughout all the drawings to identify like
constituents having the same éunction, and repetition of
explanation of such constituents will be omitted.
A resin mold semiconductor device (a packaged
semiconductor device) sealing therein a chip containing
Z 25 a3 DRAM according to the present invention is shown in
Fig. 4 (partial sectional perspective view), Fig. 5

(plan view) and Fig. 6 (sectional view taken along line
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geoConpr essi on bonding force acting on the common inner |ead portions
#2>:and on the sem conductor chip 1 or if the insulating film4 is
positioned nore inward than this range. Since the stress acts
concentratedly on the corners of the comon inner |ead portions 3A[err] in
this case, cracks CK develop in the sedimng resin 2A and voids BD (Fig. 1)
al so develop in a small_ space between the inner |ead portions 3A[err] and
t he sem cbndictoVIciefp Fig. Bus, Aselshabnl inyFégsthéd,sBnasdnbucaor device
gets deteriorated. This fact has been confirmed by the obser- wvation of

t he seni condRétbchddyi(Gemijcondgatorsehardng 1AcsubStentbadbly apiysrer by the

observation of_the
and is sealed by an S0OJ (Small Out-line J-bend) type

resin molding package 2. The DRAM chip 1 has a large
5 capacity of 16 [Mbit] x 1 [bit] and has a rectangular
plane of 15.58 [mm] x 8.15 [mm]. This DRAM chip 1 is
sealed by a 400 [mil]-wide resin molding package 2. The
device layout and bonding pads BP of the DRAM of this
: embodiment have the arrangement structure shown in Fig.
* 10 7 (layout plan view). Memory cell arrays MA are
disposed substantially throughout the full surface of
the chip 1. Though not particularly limited, the DRAM
of this embodiment includes memory cell array blocks 1llA
to 11D divided into fouf blocks. 1In the drawing, two
15 memory cell array blocks 11A and 11B are shown disposed
at the upper part of the chip 1 and two memory cell
array blocks 11C and 11D, at the lower part. Each of
these four divided memory cell array blocks 11lA to 11D
‘. is further divided into 16 memory cell arrays MA. 1In
20 other words, the DRAM chip 1 includes 64 memory cell
arrays MA in all. One memory cell array MA of these 64
divided memory cell arrays MA has a capacity of 256
[Kbit].
A sense amplifier circuit SA is disposed
25 between each adjacent pair of memory cell arrays MA

among the 64 divided memory cell arrays. The sense

amplifier SA comprises complementary MOSFETs (CMOSes).

Peripheral circuits 13A and 13B each including.a column
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It has also been clarified that
it protrudes beyond

ing film4 has a di nension such that

range in which it is affected by the thernoconpres-
descri bed above and is positioned nore

si on bondi ng force
ward than this range as shown in
of the insulating tape 4 not

the voids BD occur at the portT
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address decoder circuit YDEC are disposed at one of the
lower ends of the memory cell array blocks 11A and 11B,
respectively. Similarly, peripheral circuits 13C and
13D each including a column address decoder circuit YDEC
are disposed at one of the upper ends of the memory cell
arrays 11C and 11D, respectively.

Peripheral circuits 12A to 12D and external
terminals (bonding pads) BP are disposed between the
memory cell array blocks 1lA and 11B and between the
memory cell array blocks 11C and 11D, respectively.

The peripheral circuits 12A - 12D are mainly a
main amplification circuit, an output buffer circuit, a
subst:ate potential generqtion circuit (VBB: generator
circuit), a power supply circuit, and so forth.

The peripheral circuits 13A - 13D are mainly a
row address strobe (RE) circuit, a write enable (W)
circuit, a data input buffer circuit, a Vcc limiter
circuit, a row address driver circuit (logic stage), a
row redundancy circuit, a row address buffer circuit, a
column address strobe (CE) circuit, a test circuit, a
limiter circuit for memory array, a column address
driver circuit, a column address buffer circuit, a
column address driver circuit (drive stage),

address driver circuit (drive stage), a memory array

block selection signal circuit (drive stage), &nd so

The resin packaged semiconductor device 2

comprises an LOC structure and the inner lead portions
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- J'ected by the thernoconpression bonding force, so that reliability
L e seni conductor device drops, as well. In the conventi onal
fConductor device, a plurality of inner |lead portions are bonded to the
cirguit formation surface (nmain surface) of the sem con- ductor chip by
the#adhe5|ve t hrough the |nsulat|ng film 8 -but if the thickness of this
insulating film4 is too great, the stress resulting fromthe tenperature
cycle becopessijrace exhendesd qremxk $oddhel gubist anitd adegkenbtgr désen. If the

thltkness of the insulating film4 is too
portion of the main surface of the DRAM chip 1. There-

| fore, the external terminals BP described above are
arranged in line on the substantial center line on the

5 main surface of the chip 1, that is, f£rom the upper end
side to the lower end side of the center line portion of
the chip 1 inside the region defined by the memory cell

array locks 11A, 11B, 11C and 11D. Each of the external

terminals BP is electrically connected to the inner lead

“ 10 portion 3A disposed on the main surface of the chip 1 by
a bonding wire 5 (see Fig. 4).
Fundamentally, common inner bars 3A2 of a
common inner lead portion, to which a reference voltage
(Vss) and a power supply voltage (Vcc) are applied,
15 exztend substantially at the center on the main surface
| of the chip 1 in the longitudinal direction of the
chip. Therefore, the DRAM chip 1 has a plurality of
| external terminals BP for the reference voltage (Vss)
* and a plurality of external terminals BP for the power
20 supply voltage (Vcc) in its extending direction. 1In
other words, thé DRAM chip 1 is constituted in such a
f manner that the.reference voltége (Vss) and the power
‘ supply voltage (Vcc) can sufficiently be applied
thereto, respectively.
25 The inner lead portion 3A is disposed on the
main surface of the chip 1, that is, on the main surface
on which the memory cell arrays and the peripheral

circuits are disposed. Electrically insulating films 4
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devi ce having the LOC structure
| eads are bonded to

t he{ci rcui t_ f gegaintgreasgshietHaam the chd®) lopndhéhesdpnresndgedor chip as

ulating film4 as descri bed

1a 2°

comprises a heat-

setting polyimide resin £ilm, for example. (The

ipsulating film will be described elsewhere in further

detail.) The insulating film 4 has adhesive layers

disposed on an electrically insulating base film on the

side opposing the chip 1 and on the side opposing the

inner lead portion 3, respectively.

A thermoplastic

polyether amide imide resin, an epoxy resin or a

polyimide resin, for example, is used as the adhesive

layer.

The resin packaged semiconductor device shown

in the drawing employs the LOC structure wherein the

inner lead portions 3A are disposed on the chip.

The

resin packaged semiconductor device 2 émploying the LOC

structure can freely extend the inner lead portions 3A

without being limited by the shape of the chip 1.

Therefore, a chip 1 having a greater size corresponding

to this extension of the inner lead portions 3A can be

sealed.

In other words, the packaged device 1 can keep

ther hand, the electrostatic capacity between the chip and
It has been found that
ess on the sem conductor chip from outside becone great and in
t he cracks develop in th

packaged sem conduct Of
| ead portions of

i nfl uences

the sealing size (package size) small even when the size

of the DRAM chip 1 is increased on the basis of the

greater capacity.

For this reason, the packaging

density can be improved.

One of the ends of each inner lead gprtion 3A

constitutes a lead integrally with the outer lead

portion 3B.

A signal to be applied to each ocuter lead

portion 3B is stipulated on the basis of the standard
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@¥'so been clarified that the stress resulting from
- expansi on coefficients between
m conduct or
t he worst case,

t he cracks devel op igzthe sem conduct or chi p.

rating and a serial number is put thereto. 1In Fig. 4,
the lead portion at the extreme left on the front side
is the first terminal and the lead portion at the
extreme right on the front side is the 14th terminal.
The lead portion at the extreme right on the rear side
is the 15th terminal (with the terminal number being put
to the inner lead portion 3A) and the lead portion at
the extreme left on the rear side is the 28th terminal,
though it is not shown in the drawing. In other words,
thié resin sealed package 2 has 24 terminals in all,
including the first to sixth terminals, ninth to 1l4th
terminals, 15th to 20th terminals and 23rd to 28th
terminals.

The first terminal is a power supply voltage

v terminal.

cc The power supply voltage Vcc

is an
operation voltgge of the circuit and is 5 [V],:for
example. The second and third terminals are data input
signal terminals (DQI’ DQZ)' the fourth terminal is a
write enable signal terminal (WE), the fifth terminal is
a row address strobe signal terminal (RAS) and the sixth
terminal is an address signal terminal <All)'

The ninth terminal is an address signal
terminal (Alo)' the eleventh is an addréss signal
terminal (Ao), the twelfth is an address signal
terminal (Az), the thirteenth is an address signal
terminal (As) and the fourteenth, the power supply
terminal.

voltage Vcc

The fifteenth terminal is a reference voltage
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] It is therefore an object of the present invention to
":OVIde techni que capable of inproving reliability of a sem conductor
levi ce. It is another object of the present invention to
provi de techni que capabl e of obtainin? an appropriate electrostatic
capaci tance between a chip and | eads. It is another object of
the present invention to provide technique capable of preventing the
occur- lreMge bermimelks oftheheeferéace mblhagenv§$nﬁwcaoreﬁé&ﬁnce

It is still "another object of the present inveniTon to provide technique
capabl e of vplbagst pigthe circuit and is 0 [V], for example, the

sixteenth terminal is an address signal terminal,(A4),
the seventeenth is an address signal terminal (As),

5 the eighteenth is an address signal terminal (As), the
nineteenth is an address signal terminal (A7) and the
twentieth, an address signal terminal (As).

The twenty-third terminal is an address signal

terminal (Ag), the twenty-fourth is an output enable

* 10 terminal, the twenty-fifth terminal is a column address
strobe signal terminal (Eig), the twenty-sixth terminal
is a data output signal terminal (DQ3), the twenty-
seventh terminal is a data output signal terminal
(DQ4) and the twenty-eighth, the ;eference voltage

15 Vs terminal.

The other end of each inner lead portion 3A is

extended to the center side ofﬂéhe chip 1 in such a
mannef as to cross the major side of the recfangular
shape of the chip 1. The tip of the other end is

20 electrically connected to the bonding pad (external

——

terminal) BP disposed at the center of the chip 1
through a bonding wire 5. A gbld {(Au) wire is used as
the bonding wire 5. A copper (Cu) wire or a coated wire

obtained by coating the surface of a metal wire with an

i 25 insulating resin can also be used as the bonding wire.

e

The bonding wire is bonded by a bonding method using
thermocompression bonding in combination with ultrasonic

I

oscillation. = ————
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ojyer the chip with

e toacircuit by a filler contained in a sealing resin
»s a further object of the present
abl e of shi el di ng
ft error).

packaged sem conductor device has a~

and a packagi ng mat er iAsorgrtlsedrniner tlead lfortiodst 38, the inner -
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lead portions (Vbc) 3A of the first and fourteenth
terminals are constituted integrally with a common inner
bar 3A, which is extended in the center direction of

the chip 1 in parallel with its major side (or with the
minor side). (These inner lead portions (VCC) 3A
constitute a common inner lead or a bus bar inner lead
together with the common inner bar 3A2.) similarly,

the inner lead portions (Vss) 3A of the fifteenth and
twenty-eighth terminals are constituted integrally with
another common inner bar 3A2 which extendé in the center
direction of the chip 1 in parallel with its major side
(or with the minor side). (These inner lead portions
(Vss) 3A constitute anotﬁer common inner lead or bus bar
inner lead. Thesé common inner bér (Vcc) 3A2 and
extend in parallel with each other inside the

2
region which is defined by the tips of the other inner

(Vss) 3A

lead portions 3A (the inner lead portions 3A1 for
signal) at their other end portions. The common inner

lead bars (Vcc) 3A (Vss) 3A2 are so constituted as to

27
be capable of supplying the power supply voltage Vcc
and the reference voltage vss'at any position on the
main surféce of the chip 1, respectively. 1In other
words, this resin packaged semiconductor device is
constituted in such a manner as to be capable of easily
absorbing the power supply noise and to improve the

operation speed of the DRAM chip 1. Incidentally, the

common inner bars may be only one and are constituted

—
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sctrically insulating filmto the packaging nmaterial
The electrically insulating - 15 - - 6-

{Iead portions of the |eads. The electrically. insulating film has
¥an area as to provide a peripheral
| ead portions of the |eads for strengtheni ng adherence
and to the chip.

integrally with at least one lead.

Sealing resin support leads 3A21 are disposed
on the minor side portions of the rectangular shape of
the DRAM chip 1 so as to support the resin sealed
package itself and to prevent its fall when the leads
are cut and shaped.

Dummy leads 3C which are not for taking out
the signals are disposed at the center of the major side
portions of the rectangular shape of the DRAM chip 1.

The outer leads 3B and the sealing resin

support leads 3A21 are cut off from the lead frame and
shaped. The lead frame is made of an Fe-Ni alloy
(containing 42 or 50% Ni), Cu, etc., for example.
. The chip 1, the bondingzwires 5, the inner
lead portions 3A, the sealing resin support leads 3A21
and the dqummy leads 3C are sealed by a sealing resin
2A. To reduce the stress, the sealing resin 2A uses an
epoxy resin to which a phenolic curing agent, a silicone
rubber and a filler are added. The silicone rubber has
the function of reducing the elastic modulus of the
epoxy resin. The filler comprises spherical silicon
dioxide particles and has also.the function of reducing
the thermal expansion coefficient. An index ID (a slit
disposed at the extreme left of Figs. 4 and 5) is
disposed at a predetermined position of the package 2.

Next, the lead frame will be explained'in

further detail.

- ——
N ——
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fas a thickness substantially in a range from80 [err]mto 200 [err]m
#DSor bi ng stress which may be produced in the packaged sem conduct or
e when subjected to variations of the anbient tenperature.

Accprdi ng to anot her aspect of the present invention, a packaged

conductor device in the above- nentilged structure further has a

ss absorption film forned between the electrically insulating film and

semi cgnduct or chi py, { of e APSALIAG 6 RS MHInERE Ac1tiRduged 0 the

aged sém conduct or device when j ected to variations of the anbient
erature. signal inner lead portions 32, and 4 common inner lead

portions 3A2 formed integrally with two inner bars

3A, as shown in Figs. 4 and 8 (overall plan view of

2
5 the lead frame).

The dummy leads 3C which are not for taking

out the signals are disposed at the positions of the

common inner lead bars 3A2 corresponding to the center

of the major side portions of the rectangular shape of
10 the DRAM chip 1.

The signal inner lead portions 3A1, the
inner leads formed integrally with the common inner bars
and the dummy leaés 3C are disposed substantially
equidistantly, respectively. |

15 Because the inner lead portions 3A are
disposed substantially equidistantly as described above,
a particularly large space is not defined, so that the
occurrence of voids on the bonding surface between the
* main surface of the chip 1 and the insulating film 4 can
20 be prevented.

This embodiment uses the comb-shaped insulat-
ing film 4 as shown in Fig. 8, and can therefore prevent
the occurrence of the voids that may otherwise occur
between the insulating film between the adjacent inner

25 lead portions, and the chip. The main surface of the

! . chip 1, the insulating £ilm 4 and the inner lead
portions 3A are bonded by the adhesive layer.

In this_gggggiggggLﬂthe comb-shaped insulating
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exp‘alnlng the problens with the conventional sem con- ductor device

t he! problens with the conventional sem conductor device with voids.
Fig: 4 is d pbaseaEiimcah@nsheptnfnpeclés® porvions 3A are positioned

10

15

20

25

and bonded in advance before the main surface of the
chip 1 and the insulating £ilm 4 are bonded, as shown in
Fig. 8. Alternately, the rectangular insulating base
film and the inner lead portions 3A may be bonded in
advance by the adhesive layer and may be cut to the
comb-shaped insulating film 4.

The sealing resin support leads 3A21 for
supporting the resin sealing type package itself lest it
falls are so disposed as to be positioned on the minor
side portions of the DRAM chip 1. Positioning of the
chip 1 when the chip 1 is bonded to the inner lead
portions 3A becomes easy by the use of the sealing resin

support leads 3A, as a positioning index.

2

Next, the method of bonding and fixing the
semiconductor chip 1 to the lead frame 3 by the adhesive
layer through the insulating film 4 will be explained.

In Fig. 8, the lead frame 3 and the comb-
shaped insulating £ilm 4 are substantially symmetric.
Since the comb-shaped insulating £ilm 4 and the inner
lead portions 3A formed on the former cannot be depicted
in Fig. 8, the drawing shows the state where the inner
lead portions and the inner bars of the left half are
removed.

First of all, the insulating £ilm 4 is in
advance bonded by the adhesive layer to the portions
corresponding to the inner lead portions 3A, the common

inner bars 3Aa the sealing resin support leads 3A21 and

2'
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'éckaged.seniconductor device including a DRAM according to an

Wl ment of the present invention. Fig. 5is a plan view of
t he] packaged sem con- ductor device shown in Fig. 4. Fig. 6is
ctional view taken along a |ine
5' VI - VI in Fig. A4. - 18 -
: 1 the dummy leads 3C, respectively, as shown in Fig. 8.
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After this insulating film 4 is positioned at a pre-
determined position on the main surface of the chip or
at a predetermined position of a stress absorption film
20 if it is disposed on the main surface, the side of
the lead frame on the insulating film 4 side is bonded
and fizxed to the stress absorption £ilm 20 by the
‘adhesive layer. The stress absorption film 20 need not
always exist but if it is disposed, the occurrence of
cracks of the chip 1 and package 2 can be effectively
prevented as will be described elsewhere.

The comb-shaped insulating tape 4 is bonded to
the lead frame 3 by the adhesive layer as shown in Fig.
9. The comb-shaped insulating fi}m 4 somewhat protrudes
from the common inner bars 3A2 and from the inner lead
portions 3A. 1In other words, the insulating film 4 has
such an area as to provide a peripheral portion
(protruding portion) not covered with the inner 1lead
portions 3A1 (and by the inner bars 3A2) so as to
increase the bonding power of the insulating film to the
packaging material (sealing resin) ors/and to the chip
1. The protrudiﬂg dimension ié substantially 10 to 200
pm. A practical dimension is about 100 pm. At this
time, the dimensions of the inner lead portions 3A1 and

inner bars 3A, are about 400 um. If the protruding

2
dimension is by far greater than 200 um, voids will
develop between the insulating £ilm 4 and the chip 1 or

the stress absorption £ilm 20. If it is less than

is Sheet Has Been Replaced
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~a layout diagram of a DRAM chip according to an enbodi nent of
ent invention. Fig. 8 is an expl oded assenbly view

the rel ation between the sem conductor chip, an insulating film
o cad frane shown in Fig. 4. Fig. 9 is a partial plan view
®g the dinmensional relation betweergthe insulating filmand the |ead
' shown in Fig. 4. Fig. 10 is a partial sectional view
tfie P@Siﬁ Ioanreﬁ@téasbpq{mn gl twcuw s¥d18ngd te&in | ating tape
frame shown in Fig. 4. 11 is a partial enlarged

viewjof Fig. #911 occur from the side surfaces of the inner lead
portions 3A1 and inner bars 3A2 and from the side
surface of the insulating film 4.

5 As shown in Fig. 10, the dimension of the
comb-shaped insulating fiim 4 in the direction of the
comb-teeth or fingers is the length from the point A at
which it somewhat protrudes outward from the common

inner lead portion 3A

2 to the point B at which it some-
10 what protrudes from the bonding end portion of the signal
inner lead portions 3A1 and the chip 1. As shown in

Fig. 10, the dimension (@) at which short-circuit does

not occur even when the adhesive protrudes is 300 to

2,000 um (practical dimension: 709 pm), the dimension
15 (2) of the insulating film 4 on the common inner bar 3A

2
side is 10 to 200 ym (practical dimension: 100 um), the

width (:) of the common inner bar 3A2 necessary for wire
bonding is 200 to 600 um (practical dimension: 400 um),

the dimension QD of the leak space between the inner

e

20 lead portions is 100 to 500 um (practical dimension:
300 um), the necessary dimension (:) for wire bonding
area down-set is 200 to 1,000 hm (practical dimension:

500 um) and the protruding dimension C) of the insulat-

Rpo——
PR latnia

ing £ilm 4 on the signal inner lead portion 3A1 side is

25 10 to 200 ym (practical dimension: 100 um). The width
of the comb-shaped insulating film 4 in the direction of
the comb-teeth or fingers varies with the kind of

semiconductor devices, but is preferably as small (fine)
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12 is an explanatory view useful for explaining a protective film
osed on a nmain surface of a sem conductor chip according to the
sent invention. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

I ngi dental ly, like reference nuneral s m5 used throughout all the

drawings to identify like constituenTs

aV|ng t he same function, and

repetition of explanation of such constituents will be omtted.

10

15

20

25

esi n m3 dasepPEsARe: dn QEdeEetparpduragkhe stress.

When the insulating film 4 is so disposed as
to somewhat protrude from the inner lead portion 3A as
described above, the development and progress of peel
between the sealing resin and other members can be
prevented because adherence between the sealing resin
and the adhesive is'strong. The occurrence of cracks at
the time of the temperature cycle can alsc be avoided.
Since the occurrence of the voids inside the small space
between the inner lead portions and the chip 1 can be
prevented, reliability of the semiconductof devices can
be improved.

As shown in Fig. 11, a stress absorption £ilm
20 made of a polyimide reéin, for example, is disposed
on a passivation film (PSiN, etc.) on the main surface
of the chip 1 and the insulating film 4 is disposed on
this stress absorption £ilm 20. This stress absorption
film 20 is about 10 um thick, for example. The thermal
expansion coefficient of the silicon wafer of the chip 1

-6

is 3 x 10 “/°C and that of the polyimide type resin of

the insulating £ilm 4 is 10 to 70 x 10°°/°C. The
thermal expansion coefficient of the stress absorption

=6,0c when it uses the

layer is therefore 10 to 70 x 10
polyimide resin.

The stress absorption film 20 is preferably
made of a material having a thermal expansion ccefficient

between the thermal expansion coefficient of the chip 1

and that of the insulating f£ilm 4. The stress absorption
N
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VI of Fig. 5). As shown in Flg
(sgm conductor chip) 1 is substantlalry guar e

;6nductor device) sealing therein a chip containing a DRAM according
phe present invention is shown in Fig. 4 (partial sectional perspective
/ Fig.

5 (plan view) and Fig. 6 (sectional view taken along |ine
4, 5 and 6, a DRAMchip

1 film may have a tensile strength of at least 120 MPa.

10

15

20

25

The following effects can be obtained when the
structure explained with reference to Fig. 11l is
employed.

C) The stress absorption f£ilm 20 absorbs the
stress resulting from the difference of thermal expansion
coefficients between the chip 1 and the insulating film
4. Therefore, breakage of the surface of the chip 1 can
be prevented. 1If this stress absorption film 20 does
not exist, for example, the difference of the thermal
stress between the chip 1 and the insulating £ilm 4
applies the tensile stress to the passivation film below
the end portions of the igsulating film 4 and cracks
develop in the integrated circuit. portion on the chip
l. If this stress absorption f£ilm 20 exists, however,
it generates the compressive stress on the surface of
the passivation £ilm and hence, the occurrence of the
cracks on the surface of.thé chip 1 can be prevented.

C) The breakage of the circuit by the filler
contained in the sealing resin can be prevented.

() Alpha-rays'from outside can be shielded (or in
other ﬁords, the soft error céh be prevented).

As shown in Fig. 12, the insulating film 4
comprises an about 50 um-thick insu}ating base film 4A
made of a polyimide resin, for example, and about 25 um-
thick adhesive layers 431, 482 deposited to both
surfaces of the base film 4A. Though the adhesive

layers 431. 432 are preferably made of the polyimide

is Sheet Has Been Replaced
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# is sealed by an SQJ (Snall Qut-line J-bend) type resin nol di ng

gfCkage 2. The DRAM chip 1 has a |l arge capacity of 16 [Mdit] x 1 [bit]

nd has a rect angul ar plane of 15.58 [mm] x 8.15 [mm]. This DRAM chip 1
its sealed by a 400 [m|]-w de resin nolding package 2. The devi ce
liayout and bondi ng pads BP of the DRAMZf-this enbodi nent have the
arrangenent structure shown in Fig. 7 (layout plan view). Menory cel
arrays MA aresingictiveedksotast fdliesives tray udizautbet hseliul | Ther f ace of t he

chip 1. Though not particularly limted, the DRAM of this enbodi nent
i ncl udes netbigkness of relyidlimsesldtilng £ilm 4 is substantially

within the range of 80 to 200 um. If the thickness is

by far greater than 200 um, the stress due to the
5 temperature cycle becomes so great that cracks occur in

the sealing‘resin. If it is by far smaller than 20

pm, the electric capacity becomes great between the

chip and the lead (by far greater than 1.2 pF per lead,

for example) and becomes a noise source. The influences

10 on the chip 1 become also great and in the worst case,
cracks develop. Therefore, the thickness of the
insulating film 4 should be kept within the range
described above.

As can be understood from the explanation

15 given above, the insulating film 4 of this embodiment

which electrically insulates the inner lead portions 3A

comprising the common inner bars 3A2 and a plurality

of signal inner lead portions 3Al and the chip 1
employ the structure in which they protrude somewhat

20 from the common inner lead bars 3A2 and from the signal
inner lead portions 3Al. Accordingly, strong adherence
between the sealing resin and-Ehe adhesive prevents the

occurrence and progress of the peel between the sealing

resin and other members and the occurrence of cracks
! 25 during the temperature cycles can be avoided.

Since the occurrence of the voids in the small
space between the inner lead portions 3A and the chip 1
can be prevented, reliability of the semiconductor
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pvi ded into four blocks. In the draw ng, two menory cell array
A and || B are shown di sposed at the upper part of the chip 1 and
Bry cel | array blocks |1 C and 11D, at the | ower part. Each of

t hes§E6ur di vi ded nenory cell array blocks 1A to 11D is further divided
into Y@ nmenory cell arrays MA. In other sprds, the DRAM chip 1 includes
64 neg@ry cell arrays MAin all. One nenory cell array MA of these 64

ry.cell arrays MA has capacity of 256 [Kbit]. A
anpl i |e¢38?FﬁuF?“ el%WEﬁ%*ﬁgEd bet ween each adj acent pair of

menorypcell arrays My Although the present invention has thus been
described definitely with reference to some preferred
embodiments, it is not particularly limited thereto but
5 can naturally be changed or modified in various ways

without departing from the scope thereof.
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¥ 64 di vided menory cel |

int ary MOSFETs (CMOSes). Peripheral circuits I3A and—%

g a colum addr ess decoder ci rﬂ"!m posed
3 | ower ends of the nenory cell array ’

- 24 -
CLAIMS:
1. A packaged semiconductor device comprising:

a semiconductor chip (1) having a main surface
in which an electronic device (11A-11D, 12, 13) is
formed;

an electrically insulating £ilm (4) provided
on said main surface of said semiconductor chip, said
film having an electrically insulating bése film (43a)
and first and second adhesive layers (451, 452)
provided on opposed first and second surfaces of said
base f£film, respectively, said first adhesive layer
(431) being sandwiched between said main surface of
said chip (1) and said base film (43);
| a plurality of leads each including an inner
lead portion (3A) and an outer lead portion (3B)
continuing frow Said inner lead portion, parts of the
inner lead portions of the leads being formed on said
electrically insulating film with said second adhesive
layer sandwiched between said parts of said inner lead
portions and said base film; and

a packing material (2) with which said semi-
conductor chip, said electrically insulating film and
said inner lead portions are sealed, said outer lead
portions protruding from said packaging material, wherein

said electrically insulating film has such an
area as to provide a peripheral portion of said insulat-
ing f£ilm not covered by said parts of said inner lead

portions for strengthening adherence of said electri-
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cel |

Vely. Simlarly,
ddress decoder circuit YDEC are disposed at

——

peripheral circuits 13C and \ETEEEh~rﬁeLudLn

| i i ﬂ” , ends
menory cell arrays |1 C and IID, respectlvely ﬂ?g&ﬂphera

C|rc$;ts 12A to 12D and external termnals (bonding pads) BP far
gen the menory cell array blocks 11A2and || B and between the
rarray blocks 11C and |1 D, respectively. The peri phera

posed
nmenory

circuits 12A gy amsumiting &ilMRitd 3R biaekbgeRgCnaeertalaBn@uiput
buffer circuit, a substrate potential generation CIrCUIt (VvBB: generator

circuit),

a pcsmﬁrd I,y I GEild eArdtsdchdlyhinsulating £film has a
thickness substantially in a range from 80 pm to 200
pum for absorbing stress which may be produced in the
packaged semiconductor device when subjected to varia-
tions of an ambient temperature.

2. A packaged semiconductor device according to
Claim 1, further comprising a common inner lead bar
(3A2) formed on said electrically insulating film, in
which:

said main surface of said chip is substan-
tially rectangular;

said electrical;y insulating £ilm is comb-

shaped and includes a bar portion extending in a first

direction substantially parallel with a pair of parallel

sides of said main surface of said chip and a plurality

of substantially parallel finger portions extending from

said bar portion in a second direction substantially
perpendicular to said bar portion; and
said common inner lead bar.is formed on said

bar portion of said electrically insulating film while

said parts of the inner lead portions of said plurality

of leads are formed on séid parallel finger portions of

said comb-shaped electrically insulating film, said

comb-shaped electrically insulating film having an area

to provide said adherence strengthening peripheral
portion not covered by said leads and by said common

inner lead bar, said common inner lead bar being
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& bher al

(CE)jcircuit,

circuits 13A - 13D are mainly a row address strobe (RE)

a wite enable (W circuit, a data input buffer circuit, a V[err]

|imPE circuit, a row address driver circuit (1 ogi ﬂﬂﬂnﬂumrummnl
redupdancy circuit, a row address buffer circuit, r obe

a test circuit, a limter —ci%bcuit for nemor y array, a col um
addreéss driver circuit, a colum address buffer circuit, a colunmm address
driver circuit ipdegralswagh) tha &nneradéadsgodtiueroeia€u1éa£ﬂréﬂe &t age) ,

a nenory array block selection signal circuit (drive stage), and so

said leads.
3. A packaged semiconductor device according to
Claim 1, in which the'thickness of said electrically
insulating film is determined such that a capacitance
between said chip and one of said leads is substantially
1.2 pF or less.
4. A packaged semiconductor device according to
Claim 1, in which said peripheral portion of said
electrically insulating film not covered by said leads
has a width measured from associated longitudinal edges
of said leads in a direction substantially perpendicular
to a direction of extensiqn of said leads substantially
in a range from 10 um to 200 wum.
5. A packaged semiconductor device according to
Claim 4, further comprising a common inner lead bar
(3A2) formed on said electrically insulating film, in
which:

said main surface of said chip is substan-
tially rectangular;

° said electrically insulating film is comb-
shaped and includes a bar porfion extending in a first
direction substantially parallel with a péir of parallel
sides of said main surface of said chip and a plurality
of substantially parallel finger portions extending from
said bar portion in a second direction substantially
perpendicular to said bar portion; and

said common inner lead bar is formed on said
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- conp
fructure and the inner |ead portions

- 3A are extended near to the substantial center I« {’BY
g surface of the DRAM chip 1. There- fore, the external téanna
desqri bed above are - 27 -

The resin packaged sem conductor devi ”@

bar portion of said electrically insulating film while
said parts of the inner lead portions of said plurality
of leads are formed on said parallel finger portions of
said electrically insulating £ilm, said comb-shaped
electrically insulating f£ilm having an area to provide
said adherence strengthening peripheral portion not
covered by said leads and by said common inner lead bar,
said common inner lead bar being integral with the inner
lead portion of at least one of said leads.

6. A packaged semiconductor device comprising:

a semiconductor chip (1) having a main surface
in which an electronic device is formed;

a stress absorption £ilm (20) formed on said
main surface of said@ semiconductor chip for absorbing
stress which may be produced in the packaged semi-
conductor device when subjected fo variations of
temperature of an ambieﬁt temperature;

an electrically insulating film (4) provided
on said stress absorption film, said electrically
insulating £ilm having an electrically insulating base
film (4A) and first and second adhesive layers (431,
482) provided on opposed first and second surfaces of
said base film, respectively, said first adhesive layer
(451) being sandwiched between said_stress absorption
£ilm (20) and said base film (43), said stress absorp-
tion £ilm having a thermal expansion coefficient not

smaller than that of said semiconductor chip and not

larger than that of said electrically insulating film;
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&0 in line on the substantial center line on the . main surface of
that is, fromthe upper end side to the Tower end side of the

ey ok 1P 118 [TcPana 17 ener, of °t e IRILIENTNINES

el ectrically connected to the innepgl ead

Bip 1,

nmai § surface of the chip 1 by a bonding wire 5 (see Fig. 4).

Fundanmental |y, commn ianpahraaks Ake&ébdgfeachCQHE?Gaiﬁaeén'fﬁH portion,
to ich a reference voltage (V[err]) and a power supply voltage (V[err])

are applied, leadt podtivhsi(3Ahi ahly aat olberceabar peptibs (BB surface

ey — s

Jrm—

continuing from said inner lead portion, parts of the
inner lead portions of the leads being formed on said
electrically insulating film with said second adhesive
layer (482) sandwiched between said parts of said
inner lead portions and said base film; and
2 packaging material (2) with which said
semiconductor chip, said electrically insulating film
and said inner lead portions are sealed, said outer lead
portions protruding from said packaging material, wherein
said electrically insulating £ilm has such an
area as to provide a peripheral portion of said insulat-
ing film not covered by said parts of said inner lead
portions for strengthening adhereﬁce of said electri-
callj insulating film to said packaging material and to
the chip, and said electrically insulating f£ilm has a
thickness substantially in a range from 80 um to 200
pum for absorbing stress which may be produced in the
packaged semiconductor device when subjected to varia-
tions of the ambient temperature.
7. A packaged semicondﬁbtor device according to
Claim 6, in which both of said stress absorption film
(20) and said electrically insulating film (45 are made
of a polyimide resin.
8. A packaged semiconductor device according to
Claim 6, in which said stress absorption film (20)

serves to produce compressive stress to said chip.
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hip 1 in the longitudinal direction of the chip. Therefore, the
fnip 1 has a plurality of external termnals BP for the reference

Eie (V[err]) and a plurality of external ternmnals BP for the power

Py voltage (V[err]) inits extending direction. In other words, the
chip 1 is constituted in such a manpreL. that the reference voltage
(V[ekr]) and the power supply voltage (V[err]) can sufficiently be applied
thereto, resg g&hx@?y. The inner |ead portion 3A is disposed on
the main surtface of the chip 1, that is, on the main surface

PACKAGED SEMICONDUCTOR DEVICE HAVING

STRESS ABSORBING FILM

A packaged semiconductor device has a semicon-

ductor chip (1) and leads (3) formed over the chip with
an electrically insulating £ilm (4) interposed there-
between and a packaging material (2) for sealing the
chip and Ehe inner lead portions (3A) of the leads. The
electrically insulating film has such an area as to
provide a peripheral portion not covered by parts of the
inner lead portions of the leads for strengthening
adherence of the electrically insplating £ilm to the
packaging material and to the chip. The electrically
insulating £ilm has a thickness substantially in a range
from 80 um to 200 um for absorbing stress which may

be produced in the packaged semiconductor device when
‘ subjected to variations of the ambient temperature. A
stress absorption £ilm (20) may be formed between the
electrically insulating £ilm and the semiconductor chip
for absorﬁing stress which maf'be produced in the

packaged semiconductor device when subjected to varia-

tions of the ambient temperature.
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Whi ch the nenory cell arrays and the peripheral circuits are disposed.

ctrically insulating filns 4 - 1l
- are interposed between the chip 1 and the inner lead portion 3A This
insulating film4 conprises a heat- setting polyimde resin film for
exanple. (The insulating filmw Il be described el sewhere in further

1/7

FIG.]
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PASSIVATION FILM LI
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1 .) The insulating film4 has adhesive |ayers disposed on an
Ptrically insulating base filmon the side opposing the chip 1 and on
t h@ si de opposing the inner lead portion 3, respectively. A thernoplastic
polfyet her am de imde resin, an epoxy resin or a polyimde resin, for
exqnple, is used as the adhesive |ayer. The resin packaged

sem conduct or device shown in the dr@Myzg enpl oys the LOC structure
whérein the inner |ead portions 3A are_disposed on the chip. The resin

pagkaged sem conductor device 2 enpl oyi_\ the LCC

3B(A1) 6

3A(Vss)I5
3A(A4)I6

CAS)25
3A(DQ3)26

3A(CAS,
3A(DQ427

FI1G.4
38
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£ture can freely extend the inner |ead portions 3A without being
g¢tted by the shape of the chip 1. Therefore, a chip 1 having a greater
skze corresponding to this extension of the inner |ead portions 3A can be
seal ed. In other words, the packaged device 1 can keep the sealing size

(package size) small even when the size of the DRAMchip 1 is increased on
the basis of the

greater capacity. For gp' reason, the packaging density
can be i nproved. One of the eﬁ S

of each inner |ead portion 3A
constitutes a lead integrally with the outer lead portion 3B. A signal to
be applied to each outer |ead
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Yion 3B is stipulated on the basis of the standard -

2 - rating and a serial nunber is put thereto. In Fig. 4, the |lead
p rtion at the extrene left on the front side is the first terninal and
the lead portion at the extrene right on the front side is the 14th

term nal .
4/ 7
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'ad portion at the extrene right on the rear side
hal (with the term nal nunber being put to the inner |ead portion 3A)
*he | ead portion at the extrenme left on the rear side is the 28th
terMnal, though it is not shown in the drawing. In other words, this
resih seal ed package 2 has 24 termnals jn all, including the first to
sixth termnals, ninth to 14th term n5l/s7 15th to 20th term nals and 23rd
to 28th termnals. The first termnal is a power supply voltage

Vcc termnal. The power supply vol tEgpeyVgei n operation voltage of the
circuit and is 5 [V], for l'a:gl(f;fg

/3

is the 15th
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90| e. The second and third terninals are data I nput signal termnals -

WL, DQ2), the fourth terminal is a wite enable signal termnal (W),
the fifth termnal is a row address strobe signal terminal (RAS) and the
siixth termnal is an address signal termnal (Alerr]). The
ninth termnal is an address signal termnal (Alerr]), the eleventh is an
address signal termnal (Alerr]) the twelfth is an address signal

termnal (Alerr]), the thirteenth is amgaddress signal ternminal (Alerr])
and the fourteenth, the power supply voltage V[err] term nal.
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"fifteenth termnal is a reference voltage

- ¥ V[err] termnal. The reference voltage V[err] is a reference
voftage of the circuit and is O [V], for exanple, the sixteenth term nal
i sjan address signal term nal (A err]), the seventeenth is an address
signal termnal (Alerr]), the eighteenth is an address signal term nal

(Allerr]), the i
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.nineteenth is an address signal terminal (Alerr]) and the tWendfidths -
address signal term nal (AS8). The twenty-third termnal is an
address signal termnal (Alerr]), the twenty-fourth is an output enable
termnal, the twenty-fifth termnal is a colum address strobe signa

termnal (CAS), the twenty-sixth termnal 1is a data output signal termna
(D®B), the twenty- seventh terminal is @ data output signal m nal
(DQ4) and the twenty-eighth, the reference voltage V|err] t rM@ﬂﬁ%EMFWT
The other end of each igaidiPrdERRtbiBiic28r! BEVICE HAVING ]—w---J;;_
STRESS ABSORBING FILM | 13 Fep

BACKGROUND OF THE INVENTION

This invention relates to a semiconductor
device. More particularly, it relates to technique
which will be effective when applied to a package having
an LOC (Lead On Chip) structure of a large scale
integrated circuit.

To protect a semiconductor chip, it has been
customary to mold a semiconductor chip by a resin and to
seal it. Various methods have been employed to position
leads on a :semiconductor chip and to fit them before |
this sealing is carried out.

When a lead frame equipped with tabs at the
center is used, for example, the semiconductor chip is
fitted to the tabs before it is sealed. As the prior
art technique of this kind, a method which connects
electrode pads near and around the semiconductor chip to
corresponding inner leads by bonding wires is known.

The common problem with the semiconductor
package according to the prior art is that cracks
develop along parting lines of molds as the outlet of
leads of a metallic lead frame.

Another problem is that an invasion path of
contaminant sources in an environment from outside into

the semiconductor chip along the metallic leads is



extended to the center side of the chip 1 in such a manner as to cross the
maj or side of the rectangular shape of the chip 1. The_tip of the other
end is electrically connected to the bonding pad (ext rREbLi\Etﬁﬁ‘Eﬂln@i"F!BP
di sposed at the center of the chip 1 through a bondin e (Au)
wire is used as the bonding wire 5. A copper (Cu) wireg oy z %@H dm ne
obtai ned by coating the surface of a metal wWre with a n aﬁrﬂg“ e
can al so be used as the bonding wire. The bonding wire is-bonded-by—a
bondi ng met hogdg y %#rgggg@onpre35|on bonding in conbbnatlon mnth

ul trasonic OSCI at|

M

Still another problem is that the bonding
wires necessary for connecting the inner leads to the
electrode pads of the semiconductor chip cannot be
crossed mutually.

In a semiconductor device in which a plurality
of inner lead portions of leads are bonded onto a
circuit formation surface of a semiconductor chip by an
adhesive while interposing an electrically insulating
tape or £ilm, the inner lead portions and the semicon-
ductor chip are electrically connected by bonding wires
and the semiconductor chip is sealed by a mold resin, a
semiconductor device having common inner lead portions
(bus bar inner leads) in the proximity of the center
line of the circuit formation surface of the semicon-
ductor chip in the longitudinal direction has been
proposed in order to eliminate the cross-over problem
described above (e.g. JP-A-2-246125 laid-open on October
1, 1990).

As a result of experiments and studies,
however, the inventors of the present invéntion have
found out that the semiconductor devices of the prior
art are not yet free from the following.problems. As
shown in Fig. 1 of the accompanying drawings, a plurali-
ty of inner lead portions are formed on the circuit
formation surface (main surface) of the semiconductor
chip 1 are bonded to the semiconductor chip 1 by an

adhesive while sandwiching an insulating film 4 between
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the center
with the

Anong the inner |ead portions 3A, the inmer—-iead—
portions (Verr]) 3A of the first and fourteenth terninal[sRBPIACEMENT SHEET f
constituted integrally with a common inner bar 3A2 which |i g—exte '

di rection of the chip 1 in parallel with its naﬁor1gig§
m nor side). (These inner |ead portions (V[err])i?A T

&Fow

5 (@67
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them. It has been found, however, that depending on the
level of accuracy of work on the basis of the design of
this insulating tape 4, the stress that occurs during
temperature cycles so functions as to define a gap on
the boundary surface between the insulating tape 4 and
the common inner lead portions 3A, and the sealing

resin as shown in Fig. 2 if the insulating tape 4 has a
dimension such that the insulating tape 4 is equal to
the length of the range in which it is affected by the
thermocompression bonding force acting on the common
inner lead portions 3A2 and on the semiconductor chip

1 or if the insulating film 4 is positioned more inward
than this range. Since the stress acts concentratedly
on the corners of the common inner lead portions 3A2 in
this case, cracks CK develop in the sealing resin 2A and
voids BD (Fig. 1) also develop in a small space beﬁween
the inner lead portions 3A1 and the semiconductor chip
1. Thus,.reliability of the semiconductor device gets
deteriorated. This fact has been confirmed by the obser-
vation ¢f the semiconductbr device with SAT (Scanning
Acoustic Tomography) or by the observation of the
section with eye.

It has also been clarified that if the insulat-
ing £ilm 4 has a dimension such that it protrudes beyond
the range in which it is affected by the thermocompres-
sion bdnding force described above and is positioned more
outward than this range as shown in Fig. 3, the voids BD

occur at the portion of the insulating tape 4 not



constitute a common inner |ead or a bus bar inner |ead - wrhtt
common i nner bar 3A[err].) Simlarly, the inner |ead d%ﬁgﬁﬁﬁ@tw [iﬂﬁﬁ )
3A of the fifteenth and twenty-eighth termnals are cpnstituted
integrally with another common inner bar 3A2 which exfepdd 3 rFihés3fent e
direction of the chip 1 in parallel with its major side (or with the
m nor side). (These inner |ead portlons (Vlerr]) 3A cpnstitute another
gZFnDn]inngr I?aﬁ or bus bar i nner Iedd.” These conmmoh Lnner _bar (Merr
err] an V[ er 3A2 extend in araIIeI with, each other_insi
regi on which aféema% shet ﬁBeFF‘B§°BP59ﬁ§16{‘h@Pn‘?%r ofed s Wat® '

reliability of the semiconductor device drops, as well.

In the conventional semiconductor device, a
plurality of inner lead portions are bonded to the
circuit formation surface (main surface) of the semicon-
ductor chip by the adhesive through the insulating £ilm
4, but if the thickness of this insulating film 4 is too
great, the stress resulting from the temperature cycle
becomes great and the cracks develop in the sealing
resin. If the thickness of the insulating film 4 is too
small, on the other hand, the electrostatic capacity
between the chip and the leads becomes too great.
Moreover, it has been found that influenceé of the
stress on the semiconductor chip from outside become
great and in the worst case, the cracks develop in the
semiconductor chip.

In the conventional packaged semiconductor
device having the LOC structure described above, a
plurality of inner lead portions of leads are bonded to
the circuit formation surface {(main surface) of the
semiconductor chip as described above by the adhesive
through the insulating film 4 as described above. It
has also been clarified that the stress resulting from
the difference of heat expansion coefficients between
the insulating film and silicon of the semiconductor
chip damages the main surface of the semiconductor chip
and in the worst case, the cracks develop in the

Ssemiconductor chip.



| ead portions 3A (the inner |ead portions 3Al for sifgmab—at—theirr-—other
end portions. The comon inner |ead bars (V[err]) 3 [ékﬁqﬁbEWWN§r$ﬁsEf
3Alerr] are so constituted as to be capabl e of supplyimg tThe power—puppl y
vol t age Vcc and the reference voltage V[err] at any|pgsi{&oprprigthe
mai n surface of the chip 1, respectively. In other nds, this resih
packaged sem conductor device is constg%uted I n such a manner as 10 b
capabl e of easily absor bi ng the power™ supply noise agnd to i nprove the
operation speed of the DRAM chip 1. Incidentallg, the common | nner bars
may be only one and are Idord itheredore an objec of the present

invention to provide technique capable of improving

(D

reliability of a semiconductor device.

It is another object of the present invention
to provide technique capable of obtaining an appropriate
electrostatic capacitance‘between a chip and leads.

It is another object of the present invention
to provide technique capable of preventing the occur-
rence of cracks on the surface of a semiconductor chip.

It is still another object of the present
invention to provide technique capable of preventing
damage to a circuit by a filler contained in a sealing
resin.

It is a further object of the present
invention to provide technique capable of shielding
alpha-rays from outside (or capable of preventing a soft
error).

According to one aspect'of the present
invention, a packaged semiconductor device has a
semiconductor chip and leads formed over the chip with
an electrically insulating £ilm interposed therebetween
and a packaging material for sealing the chip and the
inner lead portions of the leads. The electrically
insulating film has such an area as to provide a
peripheral portion not covered by parts of the inner
léad portions of the leads for strengthening adherence
of the electrically insulating film to the packaging

material and to the chip. The electrically insulating



pport

-15- integrally with at | east one |ead. Sealing resin su
| eads 3A21 are disposed on the minor side portions ¢fpghartpeia _tg r
shape of the DRAM chip 1 so as to support the resin sgalp Eﬁbﬁc%ﬁ'g?i
and to prevent its fall when the leads are cut and gh p%q. —

Dummy | eads 3C which are not for taking out T 3 FER U7
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£ilm has a thickness substantially in a range from 80
um to 200 um for absorbing stress which may be produced
in the packaged semiconductor device when subjected to
variations of the ambient temperature.

According to another aspect of the present -
invention, a packaged semiconductor device in the above-
mentioned structure further has a stress absorption £ilm
formed between the electrically insulating £ilm and the
semiconductor chip, for absorbing stress which may be
produced in the packaged semiconductor device when

subjected to variations of the ambient temperature.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view useful for explain-
ing the problems with a conventional semiconductor
device with -voids.

Fig. 2 is also a sectional view useful for
explaining the problems with the conventional semicon-
ductor device with cracks.

Fig. 3 1is also a sectional view useful for
explaining the problems with the conventional
semiconductor device with voids. |

Fig. 4 is a partial sectional perspective view
of a packaged semiconductor device including a DRAM
according to an embodiment of the present invention.

Fig. 5 is a plan view of the packaged semicon-
ductor device shown in Fig. 4.

Fig. 6 is a sectional view taken along a line



portions of the

t he 'signals are disposed at the center of the major side
rect angul ar shape of the DRAM chip 1. The
g LAGE

sealing resin support |eads 3A[err] are cut off from

EHERT tan

3B—andh t he

&N

shaped. The lead frane is made of an Fe-N alloy (contarning 2 or 9

orfdd rEERtees 5, the

Ni), Cu, etc., for exanple. The chip 1, the |

5 3A[err]

i nner |ead portions 3A, the sealing resin support'lead<

and the

dummy | eads 3C are sealed by a sealing regin 2A To feduce the StTess,} the

sealing resin 2A uses an epoxy resin to which a phenplic curing agenih a

silicone

VI - VI in Fig. 4.

Fig. 7 is a layout diagram of a DRAM chip
according to an embodiment of the present invention.

Fig. 8 is an exploded assembly view showing
the relation between the semiconductor chip, an
insulating film and a lead frame shown in Fig. 4.

Fig. 9 is a partial plan view showing the
dimensional relation between the insulating film and the
lead frame shown in Fig. 4.

Fig. 10 is a partial sectional view showing
the position relation between the bonding wire, insu-
lating tape and lead frame shown in Fig. 4.

Fig. 11 is a partial enlarged view of Fig. 10.

Fig. 12 is an explanétory view useful for
explaining a'protective £ilm disposed on a main surface
of a semiconductor chip according to the present

invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Incidentally, like reference numerals will be
used throughout all the drawings to identify 1like
constituents having the same function, and repetition of
explanation of such constituents will be omitted.

A resin mold semiconductor device (a packaged
semiconductor device) sealing therein a chip containing
a DRAM according to the present invention is shown in
Fig. 4 (partial sectional perspective view), Fig. §

(plan view) and Fig. 6 (sectional view taken along line



rubber and a filler are added. The silicone rubber hag—the—funeti-on—of
reducing the el astic nodulus of the epoxy resin. The |f REPIGYEOEMNTT S8gs
spherical silicon dioxide particles and has al so the {f umcti~en—ef—educif ng
the thermal expansion coefficient. An index ID (a sliti |digpoged @abythe
extrenme left of Figs. 4 and 5) is disposed at a preddtdrm red positi pn|of
t he package 2. Next, the lead frame w |l be jexptraimed-—+n—i-ur{her
det ai l . - 8 -

VI - VI of Fig. 5). As shown in Figs. 4, 5 and 6, a
DRAM chip (semiconductor chip) 1 is substantially square
and is sealed by an SOJ (Small Qut-line J-bend) type
resin molding package 2. The DRAM chip 1 has a large
capacity of 16 [Mbit] x 1 [bit] and has a rectangular
plane of 15.58 [mm] x 8.15 [mm]. This DRAM chip 1 is
sealed by a 400 [mil]-wide resin molding package 2. The
device layout and bonding pads BP of the DRAM of this
embodiment have the arrangement structure shown in Fig.
7 (layout plan view). Memory cell arrays MA are
disposed substantially throughout the full surface of
the chip 1. Though not particularly limited, the DRAM
of this embodiment includes meﬁory cell array blocks 1l1A
to 11D divided into four blocks. In the drawing, two
memory cell array blocks 11A and 11B are shown disposed
at the upper part of the chip 1 and two memory cell
array blocks 11C and 11D, at the lower part. Each of
these four divided memory cell array blocks 11A to 11D
is furthef divided into 16 memory cell arrays MA. In
other words, the DRAM chip 1 includes 64 memory cell
arrays MA in all. One memory cell array MA of these 64
divided memory cell arrays MA has a capacity of 256
[Kbit]. |

A sense amplifier circuit SA is disposed
between each adjacent pair of memory cell arrays MA
among the 64 divided memory cell arrays. The sense
amplifier SA comprises complementary MOSFETs (CMOSes).

Peripheral circuits 13A and 13B each including a column
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|l ead portions 3A[err] and 4 common inner |ead portions ﬁﬁ@gﬂijg

Lé.?xﬁr ‘ﬁ‘}%ﬂ’r

integrally with two inner bars 3A2 as shown in Figs. 4 gnhd-8.

view of the |lead frane). The dummy | eads 3€ whi ALS RS FO'
taking out the signals are disposed at the positions ¢f ﬂg COPMON inn
| ead bars 3A2 corresponding to the centgr_ of the mmjof S+de—port.i.ang iof

t he rectangul ar shape of

The | ead franme of this enmbodi nent incl ydes_.2Q_ signal

i nner

address decoder circuit YDEC are disposed a£ one of the
lower ends of the memory cell array blocks 11lA and 11B,
respectively. Similarly, peripheral circuits 13C and
13D each including a column address decoder circuit YDEC
are disposed at one of the upper ends of the memory cell
arrays 11C and 11D, respectively.

Peripheral circuits 12A to 12D and external
terminals (bonding pads) BP are disposed between the
memory cell array blocks 11A and 11B and between the
memory cell array blocks 11C and 11D, respectively.

The peripheral circuits 12A - 12D are mainly a
main amplification circuit, an output buffer circuit, a
substrate potential generation circuit (VBB: generator
circuit), a power supply circuit, and so forth.

The peripheral circuifs 13A -~ 13D are mainly a
row address strobe (RE) circuit,.a write enable (W)
circuit, a data input buffer circuit, a Vcc iimiter
circuit, a row address driver circuit (logic stage), a
row redundancy circuit, a row address buffer circuit, a
column address strobe (CE) circuit, a test circuit, a
limiter circuit for memory array, a column address
drivef circuit, a column address buffer circuit, a
column address driver circuit (drive stage), a row
address driver circuit (drive stage), a memory array
block selection signal circuit (drive stage), and so
forth.

The resin packaged semiconductor device 2

comprises an LOC structure and the inner lead portions:

A o

an




t he "DRAM chi p 1. The signal inner |ead por |@mﬁfﬁéwekfﬁhﬂﬁﬁe
i nner | eads forned integrally with the common inner bar afe--+re--cn
|'eads 3C are di sposed substantially equidistantly, res GE p+g4q¢7
Because the inner |ead portions 3A are disposed subsfarntiarly”

equi distantly as described above, a particularly |arge *space—ts—not
defined, so that the occurrence of v0|dslgp t he bondtng surface betmee1
the main surface of the chip 1 and the |nsulat|ng f i r4—cam—be

prevent ed. 3A are extended near to the substantial center line

portion of the main surface of the DRAM chip 1. There-
fore, the external terminals BP described above are
arranged in line on the substantial center line on the
maiﬁ surface of the chip 1, that is, from the upper end
side to the lower end side of the center line portion of
the chip 1 inside the region defined by the memory cell
array locks 11A, 11B, 11C and 11D. Each of the external
terminals BP is electrically connected to the inner lead
portion 3A disposed on the main surface of the chip 1 by
a bonding wire 5 (see Fig. 4).

Fundamentally, common inner bars 3A2 of a
common inner lead portion, to which a reference voltage
(Vss) and a power supply voltage (Vcc) are applied,
extend substantially at the center on the main surface
of the chip 1 in the longigudinal direction of the
chip. Therefore, the DRAM chip 1 has a plurality of
external terminals BP for the reference voltage (Vss)
and a plurality of external terminals BP for the power
supply voltage (vcé) in its extending direction. 1In
other words, the DRAM chip 1 is constituted in such a
manner that the reference voltage (Vss) and the power
supply voltage (Vcc) can sufficiently be applied
thereto, respectively.

The inner lead portion 3A is dispésed on the
main surface of the chip 1, that is, on the main surface
on which the memory cell arrays and the peripheral

circuits are disposed. Electrically insulating films 4



8,-and can therefore prevent the occurrence of the vo VA
ot herw se occur between the insulating film between tpefadjacent 1 nngr
| ead portions, and the chip. The nain surface of the Fhip{1d %3k 9%
insulating film4 and the inner |ead portions 3A are popded by the
adhesi ve | ayer. In this eanghﬁgqy, t he conp-shaped i nsul ati ng

This enbodi ment uses the conb-shaped insulat- ing fil nﬁiP?ﬁ%éﬁﬁﬁpéélgglr'

are interposed between the chip 1 and the inner lead
portion 3A. This insulating film 4 comprises a heat-
setting polyimide resin film, for example. (The
insulating f£film will be described elsewhere in further
detaii.)‘ The insulating film 4 has adhesive layers
disposed on an electrically insulating base film on the
side opposing the chip 1 and on the side opposing the
inner lead portion 3, respecﬁively. A thermoplastic
polyether amide imide resin, an epoxy resin or a
polyimide resin, for eiample, is used as the adhesive
layer.

The resin packaged semiconductor device shown
in the drawing employs the LOC structure wherein the
inner lead pprtions 3A are disposed on the chip. The
resin packaged semiconductor device 2 employing the 1LOC
structure can freely extend the inner lead portions 3A
without being limited by the shape of the chip 1.
Therefore, a chip 1 having a greater size corresponding
to this extension of the inner lead portions 3A can be
sealed. In other words, the packaged device 1 can keep
the sealing size (package size) small even when the size
of the DRAM chip 1 is increased on the basis of the
greater capacity. For this reason, the packaging
density can be improved.

One of the ends of each inner lead portion 3A
constitutes a lead integrally with the outer lead
portion 3B. A signal to be applied to each outer lead

portion 3B is stipulated on the basis of the standard
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d
i n- advance before the main surface of the chip 1 ang BE‘élﬁQlMﬂh .‘Bfa:g,ﬁl

210
TATT
e

Il m4
are bonded, as shown in Fig. 8 Alternately, the reqt ugu.ar -Ast-ad | fig
base filmand the inner |ead portions 3A nay be bonded 9 aduangp Dy |t he
adhesive | ayer and nay be cut to the conb- shaped insulatlng Fi'lm 4.

The sealing resin support | eads 3A[errL _ supportiing—the-resrn | i ng
type package itself lest it

rating and a serial number is put thereto. In Fig. 4, ”" 
the lead portion at the extreme left on the front side
is the first terminal and the lead portion at the
extreme right on the front side is the 14th terminal.
The lead portion at the extreme right on the rear side
is the 15th terminal (with the terminal number being put
to the inner lead portion 3A) and the lead portion at
the extreme left on the rear side is the 28th terminal,
though it is not shown in the drawing. In other words,
this resin sealed package 2 has 24 terminals in all,
including the first to sixth terminals, ninth to 1l4th
terminals, 15th to 20th terminals and 23rd to 28th
terminals.

The first terminal is a power suppiy voltage
Vcc terminal. The power supply voltage Vcc is an
operation voltgge of the circuit and is 5 [Vv], for
example. The second and third terminals are data input
signal terminals (DQl, DQZ)' the fourth terminal is a
write enable signal terminal (ﬁf), the fifth terminal is
a row address strobe signal terminal (RAS) and £he sixth
terminal is an address signal terminal (All).

The ninth terminal is an address signal
terminal (Alo), the eleventh is an address signal
terminal (AO), the twelfth is an address signal
terminal (AZ), the thirteenth is an address signal
terminal (A3) and the fourteenth, the power supply
voltage vcc terminal.

The fifteenth terminal is a reference voltage



falls are so di sposed as to be positioned on the mnor side portions of

the DRAM chip 1. Positioning of the chip 1 when the chi %gggﬁ nged—to
the inner lead portions 3A becones easy by the use of the V%RPW%§Fh~i
support |eads 3A2 as a positioning index. Next|, fhé et Hodof-
bondi ng and fixing the sem conductor chip 1 to the |ead franb%SFEg hp
adhesive layer through the insulating film4 wll be expl g ned

In Fig. 8 the lead frame 3 and the coim®x3 -shaped insul ati ng FITm 4 are
substantially symetric. Since the conb-shaped insulatimng_film4 and the

inner  lead porlieagmBfalor MPHe Ofedditeddd R ¥ DG J19PIrd Rt ence
voltage of the circuit and is 0 [V], for example, the
sixteenth terminal is an address signal terminal (A4),
the seventeenth is an address signal terminal (As),
the eighteenth is an address signal terminal <A6)' the
nineteenth is an address signal terminal (A7) and the
twentieth, an address signal terminal (A8).

The twenty-third terminal is an address signal
terminal (Ag), the twenty-fourth is an output enable
terminal, the twenty-fifth terminal is a column address
strobe signal terminal (EXE), the twenty-sizth terminal
is a data output signal terminal (DQ3), the twénty—
seventh terminal is a data output signal terminal
(DQ4) and the twenty-eighth, the reference voltage
VSS terminal.

-The other end of each inner lead portion 3A is
extended to the center side of the chip 1 in such a
manner as to cross the major side of the rectangular
shape of the chip 1. The tip of the other end is
electrically connected to the bonding pad (external
terminal) BP disposed at the center of the chip 1
through a bonding wire 5. A gold (Au) wire is used as
the bonding wire 5. A copper (Cu) wire or a coated wire
obtained by coating the surface of a metal wire with an
insulating resin can also be used as the bonding wire.
The bonding wire is bonded by a bonding method using

thermocompression bonding in combination with ultrasonic

oscillation.



in Fig. 8, the draw ng shows the state where the inne R
the inner bars of the left half are renpved. :

insulating film4 is in advance bonded by the adhesijve{Ta _
portions corresponding to the inner |lead portions 34, 1Ihé c&EHES7i nngr
the sealing resin support |eads 3A[err]j and

bars 3Alerr],

t he
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Among the inner lead portions 3A, the inner
lead portions (Vcc) 3A of the first and fourteenth
terminals are constituted integrally with a common inner
bar 3A, which is extended in the center direction of
the chip 1 in parallel with its major side (or with the
minor side). (These inner lead portions (Vcc) 3A
constitute a common inner lead or a bus bar inner lead
together with the common inner bar 3A2.) Similarly,
the inner lead portions (Vss) 3A of the fifteenth and
twenty-eighth terminals are constituted integrally with
another common inner bar 3A2 which extendé in the center
direction of the chip 1 in parallel with its major side
(or with the minor side). (These inner lead portions
(Vss) 3A constitute another common inner lead or bus bar
inner lead. These common inner bar (Vcc) 3A2 and
(Vss) 3A2 extend in parallel with each other inside the
region which is defined by the tips of the otﬁer inner
lead portions 3A (the inner lead portions 3A1 for
signal) at their other end portions. The common inner
lead bars (Vcc) 3A2, (Vss) 3A2 are so constituted as to
be capable of supplying the power supply voltage Vcc
and the reference voltage VSs at any position on the
main surface of the chip 1, respectively. 1In other
words, this resin packaged semiconductor device is
constituted in such a manner as to be capable of easily
absorbing the power supply noise and to improve the
operation speed of the DRAM chip 1. Incidentally, the

common inner bars may be only one and are constituted



- 18 - the dummy l|eads 3C, respectively, as shown in Fig. 8. After this

insulating film4 is positioned at a pre- determ ned pOﬁE%T r€ﬁ§

surface of the chip or at a predeterm ned position of

film20 by the adhesive |ayer. The stred$ absorption filim.20 need not
always exist but if it is disposed, the occurrence of [cracks of thé ¢l

%tT

film 20 if it is disposed on the main surface, the side of the'TéadWL_
on the insulating film4 side is bonded and fixed to tthg st#eEE2488br pt

e

and package 2; can, b £ (WAHH VA Yieast one lead.

Sealing resin support leads 3A21 are disposed
on the minor side portions of the rectangular shape of
the DRAM chip 1 so as to support the resin sealed
package itself and to prevent its fall when the leads
are cut and shaped.

Dummy leads 3C which are not for taking out
the signals are disposed at the center of the major side
portion:; of the rectangular shape of the DRAM chip 1.

The outer leads 3B and the sealing resin
support leads 3A21 are cut off from the lead frame and
shaped. The lead frame is made of an Fe-Ni alloy
(containing 42 or 50% Ni), Cu, etc., for exampie.

The chip 1, the bonding wires 5, the inner
lead portions 3A, the sealing resin support leads 3A21
and the dummy leads 3C are sealed by a sealing resin
2A. To reduce the stress, the sealing resin 2A uses an
epoxy resin to which a phenolic curing agent, a silicone -
rubber and a filler are added. The silicone rubber has
the function of reducing the elastic modulus of the
epoxy resin. The filler comprises spherical silicon
dioxide particles and has also the function of reducing
the thermal expansion coefficient. An index ID (a slit
disposed at the extreme left of Figs. 4 and 5) is
disposed at a predetermined position of the package 2.

Next, the lead frame will be explained_in

further detail.



prevented as will be described el sewhere. The REFACShEReds e
insulating tape 4 is bonded to the lead frame 3 by thefa ve.d

shown in Fig. 9. The conb-shaped insulating film4 sonumhaq Prof L uge
fromthe comon inner bars 3Alerr] and fromthe inner |¢ad 'portions 34
other words, the insulating film4 has such an area as{t 6~previ-de-a
peripheral portion (protruding portion) pgt_covered wifh the inner |ead
portions 3Al (and by the inner bars 3A2) so as to i ncrease—the—bonding

f the insul ati ilmtq th kagi terial ' '
or/and to the chip 1. FRE BP0t SGRRG OF nERLr oAMPRLRER ahI IASH B 1o 200

signal inner lead portions 3A1 and 4 common inner lead

" portions 3A2 formed integrally with two inner bars

3A., as shown in Figs. 4 and 8 (overall plan view of

2
the lead frame).

The dummy leads 3C which are not for taking
out the signals are disposed at the positions of the
common inner lead bars 3A2 corresponding to the center
of the major side portions of the rectangular shape of
the DRAM chip 1.

The signal inner lead portions 3A1, the
inner leads formed integrally with the common -inner bars
and the dummy leads 3C are disposed substantially
equidistantly, respectively.

Because the inner lead portions 3A are
disposed substantially equidistantly as described above,
a particularly large space is not defined, so that the
occurrence of voids on the bonding surface between the
main surface of the chip 1 and the insulating film 4 can
be prevented.

This embodiment uses the comb-shaped insulat-
ing film 4 as shown in Fig. 8, and can therefore prevent
the occurrence of the voids that may otherwise occur
between the insulating film between the adjacent inner
lead portions, and the chip. The main surface of the
chip 1, the insulating f£ilm 4 and the inner lead
portions 3A are bonded by the adhesive layer.

In this embodiment, the comb-shaped insulating



will

[err]m A practical dinension is about 100 pm At tdI$EPIﬁ¢ﬁ% ..... whe,wm
di rensions of the inner lead portions 3Al and innerj b i aréyéB
[err]m If the protruding dinension is by far greatle ;QQM V(
devel op between the insulating film4 and the c | éﬁ wgg]str
absorption film20. If it is |less than S——
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base £ilm and the inner lead portions 3A are positioned

and bonded in advance before the main surface of the
chip 1 and the insulating film 4 are bonded, as shown in
Fig. 8. Alternately, the rectangular insulating base
film and the inner lead portions 3A may be bonded in
advance by the adhesive layer and may be cut to the
comb-shaped insuléting £ilm 4.

The sealing resin support leads 3A21 for
supporting the resin sealing type package itself lest it
falls are so disposed as to be positioned on the minor
side portions of the DRAM chip 1. Positioning of the
chip 1 when the chip 1 is bonded to the inner 1eéd
portions 3A becomes easy by the use of the sealing resin
support leads 3A, 3s a pésitioning index.

Next, the method of bonding and fixing the
semiconductor chip 1 to the lead frame 3 by the adhesive
layer through the insulating film 4 will be explained.

In Fig. 8, the lead frame 3 and the comb-
shaped insulating filﬁ 4 are substantially symmetric.
Since the comb-shaped insulating film 4 and the inner
lead portions 3A formed on the former cannot be depicted
in Fig. 8, the drawing shows the state where the inner
lead portions and the inner bars of the left half are
removed.

First of all, the insulating £film 4 is in
advance bonded by the adhesive layer to the portions
corresponding to the inner lead portions 3A, the common

inner bars 3A the sealing resin support leads 3A21 and

2l

dt 400
i ds
ess.



10 [err]m on the other hand, peel of the sealing resin gﬁﬁiﬁLQ&&HFSﬁan1

L0 .2

?he siﬂe surfaces of the inner lead portions 3Al and i pngr—bars—3AZ—a
romthe side surface of the insulating film 4. X |r
| 1® Fhovay

Fig. 10, the dinension of the conb-shaped insulating fjl

direction of the conb-teeth or fingers is the Iength firomtThe pornt
which it sonmewhat protrudes outward fromghe common inner |ead portlon 3

A- at

to the point B at which it some- what protrudes from the bondimg—end

A2

portion of thensl @hahy 10885 €A% Oe ] &4 Isiitith e mify.pel. As shown

After this insulating film 4 is positioned at a pre-
determined position on the main sﬁrface of the chip or
at a predetermined position of a stress absorption film
20 if it is disposed on the main surface, the side of
the lead frame on the insulating £ilm 4 side is bonded
and fixed to the stress absorption £ilm 20 by the
adhesive layer. The stress absorption film 20 need not
always exist but if it is disposed, the occurrence of
cracks of the chip 1 and package 2 can be effectively
prevented as will be described elsewhere.

The comb-shaped insulating tape 4 is bonded to
the lead frame 3 by the adhesive layer as shown in Fig.
9. The comb-shaped insulating film 4 somewhat protrudes
from the common inner bars 3A, and from the inner lead
portions 3A. 1In other words, the insulating film 4 has
such an area as to provide a peripheral portion
(protruding portion) not covered with the inner lead
portions 3A1 (and by the inner bars 3A2) so as to
increase the bonding powér of the insulating film to the
packaging material (sealing resin) or/and to the chip
1. The protruding dimension is substantially 10 to -200
um. A practical dimension is about 100 um. At this
time, the dimensions of the inner lead portions 3A1 and
inner bars 3A2 are about 400 uym. If the protruding
dimension is by far greater than 200 pm, voids will
develop between the insulating £ilm 4 and the chip 1 or

the stress absorption film 20. If it is less than



Fig.. 10, the dinmension [err] at which short-circuit d
when the adhesive protrudes is 300 to 2,000 [err]m (
700 [err]n), the dimension [err] of the insulating

i nner bar 3A2 side is 10 to 200 [err]m (practical di
the wdth [err] of the common inner bar 3A[err] nece
bonding is 200 to 600 [err]m (practical ggnension: 40 [err]Fﬁ““*
dimension [err] of the |eak space between the inner id_portions is 100

to 500 [err]nl( tigeele pd 0 30 r t Sgak yn O
[err] for mnre(ﬁ %glné'tggég% %ﬁnﬂggg g %goa%glgeoggaFgﬁg]ﬁ?%%?act|caIOn

di mension:  5Qf fietdclBr ém! haep%%éughagaeweaﬁl@ne[.eﬁfxér véad he insul at -

sifah: FrGdzerr 1m ,

sary for wire

portions 33, and inner bars 3A, and from the side
surface of the insulating £ilm 4.

As shown in Fig. 10, the dimension of the
comb-shaped insulating film 4 in the direction of the
comb-teeth or fingers is the length from the point A at
which it somewhat protrudes outward from the common
inner lead portion 3A2 to the point B at which it some-
what protrudes from the bonding end portion of the signal
inner lead portions 3A1 and the chip 1. As shown in
Fig. 10, the dimension () at which short-circuit does
not occur even when the adhesive protrudes is 300 to
2,000 pym (practical dimension: 700 um), the dimension
(@ of the insulating f£ilm 4 on the common inner bar 3A,
side is 10 to 200 um (practical dimension: 100 um), the
width (:) of the common inner bar 3A, necessary for wire
bonding is 200 to 600 um (practical dimension: 400 um),
the dimension C) of the leak space between the inner
lead portions is 100 to 500 um (practical dimension:

300 um), the necessary dimension (:) for wire bonding
area down-set is 200 to 1,000 pum (practical dimension:
500 pm) and the protruding dimension (§) of the insulat-
ing film 4 on the signal inner lead portion 3A1 side is
10 to 200 pm (practical dimension: 100 um). The width
of the comb-shaped insulating film 4 in the direction of
the comb-teeth or fingers varies with the kind ofl

semiconductor devices, but is preferably as small (fine)



ing film4 on the signal inner |ead portion 3Al1 side is..10 to 200 [err]m

(practical dinension: 100 [err]nm). The wdth of the co @gq §§ga'r

1*1@
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film4 in the direction of the conb-teeth or fingers vr
of sem conductor devices, but is preferably as small (fi e%
- 20 -
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as possible in order to reduce the stress.

When the insulating film 4 is so disposed as
to somewhat protrude from the inner lead portion 3A as
described above, the development and progress of peel
between the sealing resin and other members can be
prevented because adherence between the sealing resin
and the adhesive is strong. The occurrence of cracks at
the time of the temperature cycle can also be avoided.
Since the occurrence of the voids inside the small space
between the inner lead portions and the chip 1 can be
prevented, reliability of the semiconductor devices can
be improved.

As shown in Fig. 11, a stress absorpﬁion film
20 made of a polyimide resin, for exzample, is disposed
on a passivation film (PSiN, etc.) on the main surface
of the chip 1 and the insulating film 4 is disposed on
this stress absorption film 20. This stress absorption
film 20 is about 10 um thick, for example. The thermal
expansion coefficient of the silicon wafer of the chip 1

~6,9oC and that of the polyimide type resin of

the insulating £ilm 4. is 10 to 70 x 10°°%/°C. The

is 3 x 10

" thermal expansion coefficient of the stress absorption

-6

layer is therefore 10 to 70 x 10 ~/°C when it uses the

polyimide resin.

The stress absorption film 20 is preferably
‘made of a material having a thermal expansion coefficient
between the thermal expansion coefficient of the chip 1

and that of the insulating film 4. The stress absorption

Q.j




as possible in order to reduce the stress. Whgm—t-he—thstH-ai--Rg—
film4 is so disposed as to somewhat protrude fromthe §ritERLACEMANDGHEESN
3A as described above, the devel opment and progress of pe Aty

sealing resin and other nenbers can be prevented becausg dﬁeﬁqmgﬁgﬁmﬁ en
the sealing resin and the adhesive is strong. The occurfefpce %f“érackslat
the tine of the tenperature cycle can_algo_be avoided. pi nce the mirasst
occurrence of the vpids i nside the snall space betmeeng?he inner_lead |4
portions and. g?ﬁr@é]g\/%%&@rh G n QY Qg thebiealk! hbY s TEHeBEIT COTdaetdr

devi ces can

The following effects can be cbtained when the
structure explained with reference to Fig. 1l is
employed.

C) The stress absorption film 20 absorbs the .
stress resulting from the difference of thermal expansion
coefficients between the chip 1 and the insulating film
4. Therefore, breakage of the surface of the chip 1 can
be prevented. If this stress absorption film 20 does
not exist, for example, the difference of the thermal
stress between the chip 1 and the insulating film 4
applies the tensile stress to the passivation £film below
the end portions of the insulating £ilm 4 and cracks
develop in the integrated circuit. portion on the chip
1. If this stress absorption f£film 20 exists, however,
it generates the compressive stress on the surface of
the passivation film and hence, the occurrence of the
cracks on the surface of the chip 1 can be prevented.

() The breakage of the circuit by the filler

- contained in the sealing resin can be prevented.

C) ARlpha-rays from outside can be shielded (or in
other Qords, the soft error can be prevented).

As shown in Fig. 12, fhe insulating £ilm 4
comprises an about 50 um-thick insulating base f£ilm 4A
made of a polyimide resin, for example, and about 25 um-

"thick adhesive layers 4B,, 4B, deposited to both
surfaces of the base film 4A. Though the adhesive

layers 481, 482 are preferably made ¢of the polyimide



As shown in Fig. 11, a stress absorption film 20 nade
resin, for exanple, is disposed on a passivation fil

mai n surface

stress absorption film20. This stress absorption fil

[err] mthick,

silicon wafer of the chip 1 is 3 x 10[err]/[err]C and

mide

of the chip 1 and the insulating film4
01“@%@%9%%“1
i £i ent “of* ty

for exanple. The thermal expansion coef
t hat—~of-~the-—.

polyimide type resin of the insulating RBlm4 is 10 Qp 70 x

10[err]/[err]C. The thermal expansion coefficient of Thé $tTess—-absor

| ayer is ther gfedian,1@ther7BnewaOpdhesivesr h@ywataoi beusseedt heThe

thickness of this insulating film 4 is substantially
within the range of 80 to 200 pm. If the thickness is
by far greater than 200 um, the stress due to the
temperature cycle becomes so0 great that cracks occur-in
the sealing resin. If it is by far smaller than 20
pm, the electric capacity becomes great between the
chip and the lead (by far greater than 1.2 pF per lead,
for example) and becomes a noise source. The influences
on the chip 1 become also great and in the worst case,
cracks develop. Therefore, the thickness of the
insulating film 4 should be kept within the range
described above.

As can be understood from the explanation

given above, the insulating film 4 of this embodiment

.which electrically insulates the inner lead portions 3A

comprising the common inner bars 3A2 and a plurality
of signal inner lead portions 3A1 and the chip 1
employ the structure in which they protrude somewhat
from the common inner lead bars 3A2 and from the signal
inner lead portions 3A1. Accordingly, strong adherence
between the sealing resin and the adhesive prevents the
occurrence and progress of the peel between the sealing
resin and other members and the occurrence of cracks
during the temperature cycles can be avoided.

Since the occurrence of the voids in the small
space between the inner lead portions 3A and the chip 1

can be prevented, reliability of the semiconductor

(HSLACERERT )5:0m
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pol yi m de resin. The stress absorption film20 is preferably
made of a material having a thermal expansion coefficient—between the. .

expansi on coefficient of the chip 1 and that of tRBﬁM@SMﬁﬁ?%gQ*T
- 21"

t her mal ;
film4. The stress absorption -
filmmay have a tensile strength of at |east 120 MpPa. 13 £on @7 |
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device can be improved.

Although the present invention has thus been
described definitely with reference to some preferred
embodiments, it is not particularly limited thereto but
can naturally be changed or modified in wvarious ways -

without departing from the scope thereof.



The ‘foll ow ng effects can be obtai ned when the structure expl ained with

reference to Fig. 11 is enployed. [err] %[[eba &

film 20 absdrbs-the—~sLLessmL_§uIt|ng fromthe dlffe e
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expansi on n the chip 1 and the ipsdgrarimg—-ft+ar
Ther ef or e, Q ﬁﬂ Eface of the chip 1 canj be ip1ewe ﬁ?b
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1. A packaged semiconductor device comprising:

a semiconductor chip (1) having a main surface

in which an electronic device (11A-11D, 12, 13)

formed;

is

an electrically insulating £ilm (4) provided

on said main surface of said semiconductor chip, said

film having an electrically insulating base film (4A)

and first and second adhesive layers (4Bl, 482)

provided on opposed first and second surfaces of said

base film, respectively, said first adhesive layer

(4Bl) being sandwiched between said main surface of

said chip (1) and said base film (4A);

a plurality of leads each including an inner

lead portion (32A) and an outer lead portion (3B)

continuing from said inner lead portion, parts of the

inner lead portions of the leads being formed on said

elebtficaily insulating £ilm with said second adhesive

layer sandwiched between said parts of said inner lead

portions and said base film; and -

a packing material (2) with which said semi-

conductor chip, said electrically insulating film and

said inner lead portions are sealed, said outer lead

portions protruding from said packaging material, wherein

said electrically insulating film has such an

area as to provide a peripheral portion of said insulat-

ing film not covered by said parts of said inner lead

portions for strengthening adherence of said electri-

e
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absorption fi

be prevented.

develop in the integrated circuit portion on the chip 1. | RERUACEMENY 98 ET
| m 20 exists, however, it generates the conpr¢SSive stTesson
the surface of f|In1and hence, the occur %cq ofctihessy F
cracks on the sqm Wiw l Mp 1 can be prevented. lerr] The
br eakage of the ss11ler contained in the sballng résim e
[err] Al pha-rays from outside can bg_shielded (or in
the soft error can be prevent®d). TASTShown THET!

ot her words,
12, the |nsm
base filmA4A

ating film4 conprises an about 50 [err]mthick insulating

cally insulating film to said packaging material and to
said chip, and said electriCally insulating £ilm has a
thickness substantially in a range from 80 um to 200
um for absorbing stress which may be produced in the
rackaged semiconductor device when subjected to varia-
tions of an ambient temperature.
2. A packaged semiconductor device according to
Claim 1, further comprising a common inner lead bar
(3A2) formed on said electrically insulating £ilm, in
which:

said main surface of said chip is substan-
tially rectangular;

said electrically insulating film is comb-
shaped and includes a bar portion extending in a first
diréction substantially parallel with a pair of parallel
sides of said main surface of said chip and a plurality
of substantially parallel finger portions extending from
said bar portion in a second direction substantially
perpendicular to said bar portion; and

said common inner lead bar is formed on said
bar portion of said electrically insulating film while
said parts of the inner lead portions of said plurality
of leads are formed on said parallel finger portions of
said comb-shaped electrically insulating film, said
comb-shaped electrically insulating film having an area
to provide said adherence strengthening peripheral
portion not covered by said leads and by said common

inner lead bar, said common inner lead bar being




made of a polyimde resin, for exanple, and about 25 [e r&ﬁh!

adhesive | ayer err 4B[ err ] deposited to both surfacés

film Thoug adhe5|ve yers err], 4B[err]2 pngfe[egly -fad
of the pon|n1de l' U u -2p-i Aebififg

known adhesi ves ‘ ' " Lm, The thickness of thifs insul ati ng C‘? lim|4
I s substantially - 26 -
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integral with the inner lead portion of at least one of
said leads.
3. A packaged semiconductor device according to
Claim 1, in which the thickness of said electrically
insulating film is determined such that a capacitance
between said chip and one of said leads is substantially
1.2 pF or 1less.
4, A packaged semiconductor device according to
Claim 1, in which said peripheral portion of said
electrically insulating £ilm not covered by said leads
has a width measured from associated longitudinal edges
of said leads in a direction substantially perpendicular
to a direction of extension of said leads substantially
in a range from 10 um to 200 um.
5. A packaged semiconductor device according to
Claim 4, further comprising a common inner lead bar
(3A2) formed on said electrically insulating film, in
whieh:

said main surface of said chip is substan-
tially rectangular;

said electrically insulating film is comb-
shaped and includes a bar portion extending in a first
direction substantially parallel with a pair of parallel
sides of said main surface of said chip and a plurality
of substantially parallel finger portions extending from
said bar portion in a second direction substantially

perpendicular to said bar portion; and

said common inner lead bar is formed on said

THIS SHEET HAS BEE
L.T}LAUI_




within the range of 80 to 200 pm |If the thickness is by far greater than

200 [err]m
cracks occur

i nfl uences

the_stress due to the tenperature cycle becoqes~se~gneaL~LnaL“

resin is by far small ¢r REHACERBNTPINERT
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on the chip 1 becone al so great and in the wo

devel op. Therefore, the thickness of the 4%hsul ating fI|W 4
within the range described above.

cade “Vér

“shot-

ar portion of said electrically insulating Ttim~wh¥h&-mmMmmJ
said parts of the inner lead portions of said plurality
of leads are formed on said parallel finger portions of
said electrically insulating film, said comb-shaped
electrically insulating film having an area to provide
said adherence strengthening peripheral portion not
covered by said leads and by said common inner lead bar,
said commor inner lead bar being integral with the inner
lead portion of at least one of said leads.

6. A packaged semiconductor device comprising:

a semiconductor chip (1) having a main surface
in which an electronic device is formed;

a stress absorption film (20) formed on said
main éurface of said semiconductor chip for absorbing
stress which may be produced in the packaged semi-
conductor device when subjected to variations of
temperature of an ambient temperature;

an electrically insulating £ilm (4) provided
on said stress absorption film, said electrically
insulating £ilm having an electrically insulating base
film (4A) and first and second adhesive layers (481,
482)_§rovided on opposed first and second surfaces of
said base film, respectively, said first adhesive layer
(481) being sandwiéhed between said.stress absorption
film (20) and said base film (4A), said stress absorp-
tion film having a thermal expansion coefficient not
smaller than that of said semiconductor chip and not

larger than that of said electrically insulating film;

[
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As can be understood fromthe explanation given above,
4.of this enbodi ment which electrically insulates the

I nner | ead portions 3Alerr]. Accordingly, strong adher

sealing resin and the adhesive prevents~tR& ~occurrenc

peel between the sealing’r reS|n and ot her nenbers and
cracks during the tenp

—the—nsuh-ating-£ilm
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3A conprisin bars 3A2 and a plurality “of-ergﬁak~vnne'
| ead portions m{ﬂ Hlﬂﬂm enpl oy the structurelin \qh‘nchw e
protrude sone ommon i nner | ead bars 3A2|and ffomtHe” “si gnpl

bnCebet-ween—tHe
b and progress of he

{ he octurrence of

R9raligy o€ dgadseeachi #naluding an inner

lead portion (3A) and an outer lead portion (3B)
continuing from said inner lead portion, parts of the
inner lead portions of the leads being formed on said
electrically insulating film with said second adhesi§e
layer (432) sandwiched between said parts of said
inner lead portions and said base film; and

a packaging material (2) with which said

semiconductor chip, said electrically insulating film

and said inner lead portions are sealed, said outer lead.

portions protruding from said packaging material, wherein

said electrically insulating film has such an
area as to provide a peripheral portion of said insulat-
ing film not covered by said parts of said inner lead
portions for strengthening adherence of said electri-
cally insulating film to said packaging material and to
the chip, and said electrically insulating film has a
thickness substantially in.a range from 80 um to 200
um for absorbing stress which may be produced in the
packaged semiconductor device when subjected to varia-
tions of the ambient temperature.
7. A packaged semiconductor device according to
Claim 6, in which both of said stress absorption film
(20) and said electrically insulating film (45 are made
of a polyimide resin.
8. A packaged semiconductor device according to
Claim 6, in which said stress absorption film (20)

serves to produce compressive stress to said chip.
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Since the occurrence of the voids in the small space between the inner
| ead portions 3A and the chip 1 can be prevented, reliability of the

sem conduct or -23-  deui C e
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ABSTRACT

PACKAGED SEMICONDUCTOR DEVICE HAVING

STRESS ABSORBING FILM

A packaged semiconductor device has a semicon-
ductor chip (1) and leads (3) formed over the chip with
an electrically insulating £ilm (4) interposed there-
between and a packaging material (2) for sealing the
chip and the inner lead portions (3A) of the leads. The
electrically insulating film has such an aiea as to
provide é peripheral portion not covered by parts of the
inner lead portions of the leads for strengthening
adherence of the electrically insulating film to the
packaging material and to the chip. The electrically
insulating film has a thickness substantially in a range
from éo pm to 200 um for absorbing stress which may
be produced in the packaged semiconductor device when
subjected to variations of the ambient temperature. A
stress absorption film (20) may be formed between the
electrically insulating film and the semiconductor chip
for absorbing stress which may be produced in the
packaged semiconductor device when subjected to varia-

tions of the ambient temperature.
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described definitely with reference to some preferred enbodinents, it is
not particularly limted thereto but can naturally be changed or m)dl fi ed
in various ways w thout departing fromthe scope thereolf-.s; e
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1. A packaged seni conductor device conpri sing: a sem conductor chip
having a main surface in which an electronic device is forned; an
electrically insulating filmprovided on said main surf o sardT
semi conductor chip, said filmhaving an electrically inkREREARGIBESSHER] n
and first and second adhesive |ayers provided on opposef fiTstand secqnd
surfaces of said base film respectively, said first adpesi ey IgpReiS®eiing
sandwi ched between said nmain surface of said chip and shi @ base film
a plurality of |eads each including a@ inner |ead portioh ~and an Outer
| ead portion continuing fromsaid innertlead portion, parts of the inner
| ead portions of the | eads being —
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di sposed substantially equidistantly

on said electrically in

sulating film

with said second adhesive | ayer sandw ched between said parts of said

i nner | ead portions and said base fi
w th which said sem conductor chip,
said inner |lead portions are sealed,
fromsaid packaging materi al

bei ng conb- shaped and

direction

i ncludi ng a bar
substantial |y perpendi cul ar

| m and a packagin
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said electrically insula
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i nner

| ead portions and a plurality of substantially parall el

portions extending fromsaid bar portion in a second direction

substantially perpendicular to said bar portion,
a conmon i nner
portion formed on said bar portion of said electrically
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insulating filmwhile said parts of the inner |lead portions of said
plurality of |eads are fornmed on said parallel finger portions of said

conb-shaped electrically insulating film said electricall

Lasul-ati.nag
- 7

filmhaving an uncovered end portion which protrudes from
i nner |lead portions and fromsaid inner |lead bar by 10 to
2. A packaged sem conductor device according to claiml1, in
protrudi ng portion of said electricall ycénsul ating film hd
of , about 100 [err]m 3. The packaged’seni conduct or devi
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2, in which the thickness of said electrically insulating film is

determ ned such that a capacitance between said chip and one of said |eads
is substantially 1.2 pF or |ess. 4. The packaged sem conductor device
according to any of <clains 1 to 3, wherein said main surface of said
seni conductor chip is substantially rectangul ar. - N
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- 26 - 5. The packaged sem conductor device according to any of clains
1, to 4, further conprising a stress absorption filmforned between said
mai n surface of said sem conductor chip and said electrically insulating
filmfor absorbing stress which nay be produced in the packaged

sem conduct or devi ce when subjected to variations of an anbient

t enperat ure. 6. The packaged sem conduct or device according to claimb5,

in which said stress absorption filn1%nd sai d electrically |nsulgtuq
filmare made of a polyimde resin. -
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7. 7 The packaged sem conduetor device according to claimb5 oﬁKDG“?ﬁ$Whach

$ai d stress serves to produce conpressive stress to said

chi p. ‘m gﬁmgm&mg conduct or device according to claim1l1, wherein
sai d elect sat *ng filmhas a thickness substantially in a range
from 80 [err]n1to 200 [err]mfor absorfing stress which may be produced in
t he packaged sem conduct or devi ce whén éubjected to variations of an

anbi ent bgaRgLature.

1. A packaged semiconductor device comprising:

a semiconductor chip having a main surface in which an
electronic device is formed;

an electrically insulating film provided on said main
surface of said semiconductor chip, said film having an
electrically insulating base film and first and second adhesive
layers provided on opposed first and second surfaces of said base
film, respectively, said first adhesive layer being sandwiched
between said main surface of said chip and said base film;

a plurality of leads each including an inner lead portion
and an outer lead portion continuing from said inner 1lead
portion, parts of the inner lead portions of the leads being
disposed substantially equidistantly on said électrically
.insulating film with said second adhesive layer sandwiched
between said parts of said inner lead portions and said base
film; and

a packaging material with which said semiconductor chip,
said electrically insulating film and said inner lead portions

.are sealed, said outer lead portions protruding from said
packaging material;

said electrically insulating film being comb-shaped and
including a bar portion extending in a first direction
substantially perpendicular toc a direction of extension of said
inner lead portions and a plurality of substantially parallel

finger portions extending from said bar portion in a second \

direction substantially perpendicular to said bar portipm
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- 2% - bar portion of said electrically insulating said parts of the
isnner | ead portions of said plurality of |eads are forned on said parallel
fi nger por ti-ens—ef—satd—eteetrical ly insulating film said conb-shaped

electrlcally having an area to provide said adherence
“ﬂ!] I@ﬁ!mg“l mll on not covered by said | eads and by said

strengthenln
ommon i nner ar sal d common nrér -l ead bar being integral with the

|nner | ead portion of at |east one of said | eads.

said electrically insulating film having a thickness
substantially in a range from 80 ym to 200 um for absorbing
stress which may be produced in the packaged semiconductor device
when subjected to variations of an ambient temperature;

a common inner lead bar integral with at least one inner

lead portion formed on:éaid bar portion of said electrically
insulating film while said parts of the inner lead portions of
said plurality of leads are formed on said parallel finger
portions of said comb-shaped electrically insulating film;

said electrically insulating film having an uncovered end
portion which protrudes from each of said inner lead portions and

from said inner lead bar by 10 to 200 um.

2. A packaged semiconductor device according to claim 1, in
which said protruding portion of said electrically insulating

film has a dimension of, about 100 um.

3. The packaged semiconductor device according to claim 1 or
2, in which the thickness of said electrically insulating film
is determined such that a capacitance between said chip and one

of said leads is substantially 1.2 pF or less.

4. The packaged semiconductor device according to any of
claims 1 to 3, wherein said main surface of said semiconductor

chip is substantially rectangular.
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6. A packaged sem conduct or device conpri sing: a
?Seniconductor chip (1) having a main surface in which an el ectronic device

i s formed; a stress absorption film(20) formed on said main
surface of”“mgﬂgmuﬂﬁ[mu tor chip for absorbing stress which may be
produced i em - conductor device when subjected to

vari ations *of ¢ tenptrature of an anti éAt ~t enper at ur e; an

electrically insulating film(4) provided on said stress absorption film
said electrically insulating filmhaving an electrically insulating base

5. The packaged semiconductor device according to any of claims
1 to 4, further comprising a stress absorption film formed
between said main surface of said semiconductor chip and said
electrically insulating film for absorbing stress which may be
produced in the packaged semiconductor device when subjected to

variations of an ambient temperature.

6. The packaged semiconductor device according to claim 5, in
which said stress absorption film and said electrically

insulating film are made of a polyimide resin.

7. The packaged semiconductor device according to claim 5 or
6, in which said stress absorption film serves to produce

. compressive stress to said chip.
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5;# i < ';1;,\ “ &
film(4A) and first and second adhesive |layers (4B[err], 4B[erf¥3'8rOV|ded
on-opposed first and second surfaces of said base film respectively, said
first-adhesi've | ayer (4Bl) bei ng sandwi ched between said stress absorption
film(20) and said base film (4A), said stress absorp- tion filmhaving a
t hermal expansion coefficient not smaller than that of said sem conductor
chip and not |l|arger than that of said®dl ectrically insulating film

| 31 [
N ABSTRACT

PACKAGED SEMICONDUCTOR DEVICE HAVING

STRESS ABSORBING FILM

A packaged semiconductor device has a semicon-
ductor chip (1) and leads (3) formed over the chip with
an electrically insulating film k4) interéosed there-
between and a packaging material (2) for sealing the
chip and the inner lead portions (3A) of the leads. The
electrically insulating £ilm has such an area as to
pfovide a peripheral portion not covered by parts of the
inner lead portions of the leads for strgngthening
adherence of the electrically insulating £ilm to the
packaging material and to the chip. The electrically
insulating film has a thickness substantially in a range
from 80 um to 200 um for absorbing stress which may
be produced in the packaged semiconductor device wﬁen
subjeééed_ho variations of the ambient temperature. A
étresé abgorption £ilm (20) may be formed between the
electrically insulating film and the semiconductor chip
for-absorbing stress which may be produced in the

packaged semiconductor device when subjected to varia-
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tions of the ambient temperature. Hﬁw“”mum s ey
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5!’ Sogyek s
a plurallty of leads each including an inner | ead portion (Sﬁf)éhﬁﬂan &

out er |ead porkﬂ hﬁ,Bb,E”contl nuing fromsaid inner |ead portion, parts of )

t he i nner* | e e l.eads being formed on said’® electrically
i nsul atisng fil d adhesi ve | ayer (4B2) saf ag, e
said parts of sald i nner °| ead portions and said base film ‘éﬁg PM““Tcw”“T
a packaging material (2) wi.th which sai2k - sem conduct or c1| , sard i
electrically insulating film 2R OAN fuud
' Claims: .
o& g

1. A packaged semiconductor device comprising:

a semiconductor chip having a main surface in which an
electronic device is formed;

an eleétrically insuiating film prévided on said main
surface of said semiconductor- chip; said -film having an
electrically insulating base film and first and second adhesive
1ayers‘provided on opposed first and second surfaces of said base
film, respectively, said first adhesive layer being sandwiched
between said méin surface of said chip and said base film;

a plurality of ;éads each including an inner lead portion
and an outer lead portion continuing from said inner lead
portion, parts of the inner lead portions of the leads being
disposed .substantially equidistantly on said electrically
insulating film with said second adhesive layer sandwiched _
‘between said parts of said inner lead portions and said base
film; and | . ‘

a paékagigg material with whiéh said semiconductor chip,
said electrically insulating.filﬁ and said inner lead portions
are .sealed, said outer leaa portions protruding from said
packaging material; |

said electrically insulating film being comb-shaped and
including a. bar portion extending in a first direction
substantially perpendlcular to a direction of extension of sald
" inner lead portlons and a plurality of substantially parallel
finger portions extending from said bar portion iﬁ a second

direction substantially perpendicular to said bar portion,
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and said inner |ead portions are sealed, said outer |ea

protrudlng from-saL ackaglng material, wherein

electrically |ns THm-has_such an area as to pr

portion=of said M@ m not covered by said a

| ead portions f {’# adherence of said el ect
g

insulating filmto sai d ﬁhchag material and to the @
electrically insulating filmhas a thi @Rness substanti 4

80 [err]mto 200 [err]mfor absorbing stress which may
packaged sem conductor devi ce when subjected to vari a-
anbi ent tgngerature
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ommon Inner lead bar integral with at least one inner
lead portion formed on said bar por;ion of said electrically
insulating film while.said parts of the inner lead portions of
said plurality of leads are formed on said parallel finger
portions of said comb-shaped electrically insulating film;
said electrically insulating film having an uncovered end
portion which protrudes from each of said inner lead portions and

from said inner lead bar by 10 to 200 um.

2. A packaged semiconductor device according to claim 1, in
which said protruding portion of said electrically insulating

film has a dimension of, about 100 um.

3. The ﬁackaged semiconductor device according to claim 1 or
2, in which the thickness of said electrically insulating film
is determined such that a capacitance between said chip and one

of said leads is substantially 1.2 pF or less.

4. The packaged semiconductor device according to any of
claims 1 to 3, wherein said main surface of said semiconductor

chip is substantially rectaﬁgular;



7. - A packaged semi conductor device accordlng to . Caim6, in which
both of said stress absorpt film (20) and said elle FJ;HH-& I ng
film(4) ahe—ﬂad€“7ﬂrﬂﬁ—{ﬁLDﬂ1de resin. 8. Eg” yh T B
semi’conduct or E Caim6, in whichisaid stress.abs rption
e i

onpre55|ve stress to sald[c&ﬁ JAN B0
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5. The packaged semiconductor device according to any of claims
1 to 4, further comprising a stress absorption film formed
between saidimain surface of said_semiéonductor chip and said
electrically insulating film for absorbing stress which may be.
. produced in the packaged semiconductor device when subjected to

variations of an ambient temperature.

6. The packaged semiconductor device accdrding to claim 5, in
which said stress absorption film and said electrically

insulating film are made of a polyimide resin.

7. The packaged semiconductor device according to claim 5 or
“ 6, in which said stress absorption film serves to produce

compressive stress to said chip.

8. A packaged semiconductor device according to claim 1,
wherein said electrically insulating film has a thickness
substantially in a range from 80 um to 200 um for absorbing
stress which may be produced in the packaged semiconductor device
when subjected to variations of an ambient temperature.
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ABSTRACT

PACKAGED SEMICONDUCTOR DEVICE HAVING STRESS ABSORBING FILM

A packaged semiconductor device has a semiconductor
chip (1) and leads (3) formed over the chip with an electrically
insulating film (4) interposed there between and a packaging
material (2) for sealing the chip and the inner lead portions
(3A) of the leads. The electrically insulating f£ilm has such
an area as to provide a peripheral portion not covered by parts
of the inner 1lead portions of the leads for strengthening
adherence of the electrically insulating film to the packaging

material and to the chip. The peripheral portion of the

electrically insulating film which are not covered by the inner

lead portions have a width of 10 to 20 um. A stress absorption
film (20) may be formed between the electrically insulating f£ilm

and the semiconductor chip for absorbing stress which may be
produced in the packaged semiconductor device when subjected to

variations of the ambient temperature.
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PACKAGED SEMICONDUCTOR DEVICE HAVING STRESS ABSORBING FILM

A packaged semiconductor device has a semiccnductor
chip (1) and leads (3) formed over the chip with an electrically
insulating film (4) interposed there between and a packaging
material (2) for sealing the chip and the inner lead portions
(34) of the leads. The -electrically insulating film has such
an area as to provide a peripheral portion not covered by parts
of the inner 1lead portions of the leads for strengthening
adherence of the electrically insulating film to the packaging
material and to the chip. The peripheral portions of the
electrically insulating film which are not covered by the inner

lead porticns have a width of 10 to 200um. A stress absorption

film (20) may be formed between the electrically insulating film
and the semiconductor chip for absorbing stress which may be
produced in the packaged semiconductor device when subjected to

variations of the ambient temperature.
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