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Title of the Invention:

Semiconductor Device, Its Fabrication Method

and Electronic Device

Pechnical Field v

In general, the present invention relates to a semiconductor
aevice and an electronic device having the semiconductor device embedded
therein. More particularly, the present invention relates to an
effective tecimology applied to a TCP (Tape Carrier Package)-type
semiconductor device and an electronic device having' the semiconductor

device enbedded therein.

Background Art

As a semiconductor device, there is known a TCP-type
semiconductor device. The TCP-type semiconductor device is
manufactured by using a tape carrier for forming leads through
etching fabrication carried out on a metallic foil attached to
the surface of a flexible £ilm. Thus, in comparison with a
sc_amicbnductor device manufactured by using a lead frame for
forming leads by press fabficatién or etching fabrication
carried out on a metallic plate, the TCP-type semiconductor
device is thin and can have many piﬁs.

The TCP-type semiconductor device has a configuration
comprising 7;1 semiconductpr chip including eleétrodes formed on

a circuit formation surface (or the main surface) of the chip,



leads electrically connected to the electrodes of the

semiconductor chip, a flexible film for binding the leads and

a resin for covering the circuit formation surface of the

semiconductor chip. One end of each of the leads is connected
to one of the electrodes of the semiconductor chip through a
bump while the other end is pulled out to the outside surrounding
the semiconductor chip. The end of each of the leads is

connected to one of the electrodes of t';he semiconductor chip
by a thermal-crimping process. The bump is used as a junction
material for connecting the end of each of the leads to one of
the electrodes of the semiconductor chip. At a stage before
connecting the end of each of the leads to one of the electrodes

of the semiconductor chip, the bump is formed on the electrode

of the semiconductor chip or the end of the lead in advance.'’

In order to increase the storage capacity of a memory
module, on the other hand, TCP-type semiconductor devices each
including an embedded DRAM {Dynamic Random Access Memory)} are
implemented on two parallel overlapping stages on a mounting

substrate to form what is known as a stacked—layer-type'xﬁemory

module. Since a stacked-layer-type memory module is

implemented by putting ch—type semiconductor devices proper
for a thin configuration on 2 overlapping stages, it is possible
to virtually realize a storage cépacity twice that of a memory
module implementing a semiconductor device with a package

structure sealing the entire semiconductor chip with a resin
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seal material at about the same thickness. An example of such
a semiconductor device with a package structure sealing the
entire gemiconductor chip with a resin seal material is a
TSOP-type semiconductor device.

The stacked-layer-type module implements a plurality of
TCP-type semiconductor devices on two parallel overlapping
stages on the front and back surfaces {amain surface and another
main surface facing each other) of a mounting substrate in a
coﬁfiguration wherein the TCP-ﬁype semiconductor devices are
covered with metallic cap members. The cap member is typically
provided on each of the front and back surfaces of the mounting
substrate, being attached to the mounting substrate. There are
2 types of TCP-type semiconductor device, namely, that for the
lower stage and that for the upper stage. The TCP~type
semiconductor devices are mounted in a configuration wherein
the back surface (the other main surface} facing the circuit
formation surface of the semiconductor chip in the TCP-type
semiconductor device of either type faces a cap member. Leads
of the TCP-type semiconductor device of either type are formed
into a gull-wing type which is one of surface mounting types.
A lead formed into a gull-wing type comprises a first lead
portion extended over the inside and the oﬁtside of the
semiconductor chip, a second lead portion bent from the first
lead portion in the thickness direction of the semiconductor

chip and a third lead portion extended from the second lead



portion in the same direction as the first lead portion. The
third lead portion is used as a connection terminal when the
semiconductor device is mounted on the mounting substrate by
soldering. The first lead portion of the lead of the TCP-type
. semiconductor device at the upper stage is pulled outward by
a length greater than the first lead portion of the lead of the
TCP-type semiconductor device ét the lower stage. Inaddition,
the second lead portion of the lead of the TCP-type
semiconductor device at the upperlstage is longer than the
second lead portion of the lead of the TCP—type semiconductor
device at the lower stage.

It should be noted that the TCP-type semiconductor device
is described in documents such as dn issue of Nikkei BP entitled
fVLSI Package Technology Part II,” published 6n May 31, 1993,
pages 71 to 103. .

The stacked-layer-type memory module implementing
TCP-type semiconductor.devices at 2 overlapping stagés is
described in documents such as an issue of Semiconductor and
Integrated Circuit Dev., Hitachi Ltd. entitled “GAIN,”
published on March 11, 199?, pages 19 to 20.

Asgs a result of a study of the TCP—tyﬁe semiconductor
device and the stacked-layer-type memory module described above,
' the inventors of the present invention and others identified
the following problems.

(1) The TCP-type semiconductor device has a configuration
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wherein the circuit formation surface of the semiconductor chip
is covered by a potting resin while the back surface of the
semiconductor chip is exposed. Thus, a contraction force is
apﬁlied to the circuit formation surface of the semiconductor
chip due to hardening/cdntraction of the potting resin. As a
result, warps result easily. In addition, since the back
surface of the semiconductor chip is exposed, the back surface
is prone to injuries.

If an injury is inflicted on the back surface of a
semiconductor chip, stress caused by wraps generated on the
gsemiconductor chip is concentrated on the injury and a crack
originating from the injury results easily on the semiconductor
chip. In general, the semiconductor chip has a configuration
comprising a semiconductor substrate made of'single—crystal
silicon and insulation and wiring layers created on the circuit
formation surface of the semiconductor substrate as main
components. In order to make the semiconductor device thin,
atrendofa decreasing thickness of the semiconductor substrate
is made prevalent. However, the thin semiconductor substrate
causes a wrap to result easily on the semiconductor chip.

In addition, in order to improve the bonding with the
potting resin, in some cases, a surface protection film made
of resin is created on the circuit formation surface of the
semiconductor chip. In such a semiconductor chip, a warp

results even more easily.



Furthermore, in a semiconductor chip including an
enbedded DRAM, the surface protection film made of resin is made
thick in order to enhance the endurance strength against an
ray. Thus, in such a semiconductor chip, a warp results even
more easily.

Moreover, since a semiconductor chip including an

embedded storage circuit system generally has a plane surface

with a rectangular shape, a warp results even more easily in

such a semiconductor chip. Examples of the storage circuit
system are a DRAM, an SRAM (Static Random Accesgs Memory) and
an EEPROM (Electrically Erasable‘ Programmable Read Only Memory)
which is also called a flash memory.
{2) An injury is also inflicted on the back surface of a
semiconductor chip during a fabrication process of the TCP-
type semiconductor device as follows. A semiconductor wafer
attached to a dicing tape is divided into individual
semiconductor chips in a di'cing process. Then, each
semiconductor chip is thrust up by using a thrust-up needle of
a pickup apparatus in ﬁhe upward direction. Subsequently, the
semiconductor chip is transported to a process at the next stage
or transported to an accommodation tray by using an absorption
collet. In this case, thrust-up needle inflicts an injury on
the back surface of the semiconductor chip-.

In addition, in the case of a semiconductor chip obtained

as aresult of a dicing process, countless broken pieces of wafer
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_material are generated on the peripheral edges (angles formed

by a cross-section surface and the back surface) on the back
surfaée side. In some cases, a broken piece of wafer material
is not completely detached, hence, remaining stuck to the
circumferential edge. These i)roken pieces of Si may inflict
an injury on the back surface of the semiconductor chip. For
example, in a process to form a bump by using a wire-bonding
technique on an electrode of a semiconductor chip, the
semiconductor chip is mounted on a heat stage. At that time,
broken pieces of wafer material stuck to the peripheral edge
on the back surface side of the semiconductor chip may fall to
the heat stage and the broken piéces of wafer material dropped
on fhe heat stage inflict an injury on the back surface of the
semiconductor chip.

In a thermal-crimping process to connect one end of a lead
to an electrode of the semiconductor chip through a bump, the
semiconductor chip is also mounted.on the heat stage. At that
time, broken pieces of wafer material stuck to the periphéral
edge on the back surface side‘ 6f the semiconductor chip may fall
-t'q the heat stage and the broken pieces of wafer material dropped
on the heat stage inflict an injury on the back surface of the
semiconductor chip.

When an injury is inflicted on the back surface of a
semiconductor chip, a crack may result easily on the

semiconductor chip at the time a wrap is generated in the
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semiconductor chip due to hardening/contraction of the potting
resin applied to the circuit formation surface of the
semiconductor chip as a coat. Such a crack serves as a cause
of a decreased yieid in the fabrication of TCP-type
semiconductor devices.

(3) On the other hand, broken pieces of wafer material dropped
on the heat stage may be reattached to the back surface of the

semiconductor chip mounted on the heat stage and remains stuck

to the back surface till the end of the fabrication of the

TCP-type - semiconductor device. If such a TCP-type
semiconductor device is used in the fabrication of a
stacked-layer-type memory module, the broken pieces of wafer
material are put in a state of being sandwiched by the back
surface of the semiconductor chip and a cap member. When the
cap member is pressed in a process to paste a shipping seal to
the cap member, a crack originating from a portion with a broken
piece .c)f wafer material attached ‘thereto may result. A crack
generated in the semiconductor chip serves as a cause of a
decreasedyield in the f.abrication process of the memory module.

It is thus another object of the present invention to
provide a technology which is capable of preventing a crack from
being generated in a semiconductor chip.

It is a furt__her object of the present invention to provide
a technology which is capable of rai'sing the yield of the

fabrication process of a semiconductor device.
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Tt is a still further object of the present invention to

provide a technology which is capable of raising the vield of

the fabrication process of an electronic device.

The features, other objects and new characteristics of
the present invention will probably become more apparent from
the following description of the specification with reference

to accompanying diagrams.

Disclosure of the Invention

An outline of rebresentative inventions disclosed in this
patent application is described in a; simple manner as follows.
(1} A semiconductor device comprises:

a semiconductor chip having an electrode on a circuit
formation surface thereof;

a resin for covering the circuit formation surface of the
semiconductor chip; and

a resin film made of thermosetting resin and used for
covering a back surface facing the circuit formation surface
of the semiconductor chip.

{(2) A semiconductor device comprises:

a semiconductor chip having a surface protection film
made of resin and an electrode on a circuit formation surface
thereof;

a resin for covering the circuit formation surface of the

semiconductor c¢hip; and
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a resin film made of thermosetting resin and used for
covering a back surface facing the circuit férmation’surface
of the semiconductor chip. |
{3} A semiconductor device comprises:

a semiconductor chip having an electrode on a circuit
formation surface thereof;

a flexible film having a lead attached thereto and
electrically connected to the electrode of the sémiconductor
chip through a bump;

a resin for covering the circuit formation surface of the
semicondudtor chip; and

a resin film made of thermosetting resin and used for
covering a back surface facing the circuit formation surface

of the semiconductor chip.

~ (4} Amethod of fabricating a semiconductor device comprises :

a process of sticking a resin film made of thermosetting
resin on a back surface facing a circuit formation surface of
a semiconductor wafer by thermal crimping; and

a process of c:;eating a semiconductor chip by dicing the
semiconductor wafer and the resin £ilm, 'the semiconductor chip
having an electrode on a circuit formation surface t1:1ereof and
the resin film bound to a back surface facing the circuit
formation surface of the semiconductor chip.

{5) A method of fabricating a semiconductor device comprises:

a process of sticking a resin £ilm made of thermosetting

10
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resin on a back surface facing a circuit formation surface of
a semiconductor wafer by thermal crimping;

a process of creating a semiconductor chip by dicing the
semiconductor wafer and the resin £ilm, the semiconductor chip
having an.ele'ctrode on a circuit formation surface thereof and
the resin film bound to a back surface facing the circuit
formation surface of the semiconductor chip; and

a process of mounting the se_miconductor chip on a heat
stage and thermally crimping a lead to the electrode of the
gsemiconductor chip through a bump.

{6) A method of fabricating a semiconductor device comprises :.

a process of sticking a resin film made of thermosetting
resin on a back surface facing a circuit formation surface of
a semiconductor wafer by thefmal c¢rimping;

a process of creating a semiconductor chip by dicing the

semiconductor wafer and the resin £ilm, the semiconductor chip

. having an electrode on a circuit formation surface thereof and

the resin film bound to a back surface facing the circuit
formation surface of the semiconductor chip; and
a process of mounting the semiconductor chip on a heat
stage and creating a bump on the electrode of the semi-conductor
chip by using a wire bonding technique.
{(7) A method of fabricating a semiconductor device comprises:
a process of sticking a resin _film made of thermosetting

resin on a back surface facing a circuit formation surface of

11
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a semiconductor wafer by thermal crimping;

a process of creating a semiconductor chip by dicing the
semiconductor wafer and the resin f£ilm, the semiconductor chip
having an electrode on a circuit formation surface thereof and
the resin film bound to a back surface facing the ecircuit
formation surface; and

| a process of applying‘resin to the circuit formation
éurface of the circuit formation surface of the semiconductor
chip;
(8) An electronic device comprises:

a semiconductor device having:

a semiconductor chip having an electrode on a
circuit ﬁormation surface thereof;

a resin for covering the circuit fdrmatipn surface
of the semiconductor chip; and

'a resin film for covering a back surface facing the
circuit formation surface of the semiconductor chip;

a mounting éubstrate on which the semiconductor device
is mounted; and

a cap member attached to the mounting substrate so as to
cover the semiconductor device,

wherein the semiconductor device is mounted on the
mounting substrate in a posture with the back surface of the
semiconductor chip facing the cap member.

(9} An electronic device comprises:

12



a semiconductor device having:

a semiconductor chip having an electrode on a
circuit formation surface thereof;

a flexible film having a lead attached thereto and
electrically connected to the electrode of the semiconductor
chip through a bump;

a resin for covering the circuit formation surface
of the semiconductor chip; and

a iesin film for covering a back surface facing the
circuit formation surface of the semiconductor chip;

a mounting substrate on which the semiconductor device
is mounted; and

a cap member attached to the mounting substrate so as to
cover the semiconductor device,

wherein the semiconductor device is mounted on the
mounting substrate in a posture with the back surface of the

semiconductor chip facing the cap member.

'‘Brief Description of the Drawings
Fig. 1 is a diagram showing a top-view model of a TCP-type
semiconductor device implemented by thé first embodiment;
Fig. 2 is a diagram showing a cross section of the model
shown in Fig. 1; .

Fig. 3 is a diagram showing an enlarged portion of the

cross section shown in Fig. 2;
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Fig. 4 is a_diagram showing a top-view model of a
semiconductor wafer from which semiconductor devifces each
implemented by the first embodiment are fabricated;

Fig. 5 is a diagram showing a cross-sectional model of
a portion of the semiconductor wafer from which semiconductor
devices each implemented by the first embodiment are
fabricated;

Fig. 6 is also a diagram showing a cross-sectional model
of a portion of the semicdnductor wafer fromwhich semico_nducto:r
devices each implemented by the first embodiment are
fabricated; |

Pig. 7 is also a diagram shoWing a cross—;sectional model
_of a pqrtiori of the semiconductor wafer from which semiconductor
devices each implemented by the first embodiment are
fabricated;

Fig. 8 is a block diagram showing the configuration of
a film attaching apparatus used in the fabrication of
semiconductor devices each imblemented by the first embodiment
in a simple and plain manner; -

Fig. 9 is a diagram showing a cross-sectional model of
a state of a diced semiconductor wafer in the fabrication of
semiconductor devices each implementéd by the first embodiment;

Fig. 10 is a diagram showing a cross section of an enlarged
portion of the model shown in Fig. 9;

Fig. 11 is a diagram showing a crosé—sectional model of

14



a state of a picked-up semiconductoi chip in the fabrication
of semiconductor devices each implemented by the first
embodiment ;

Fig. 12 is a diagram showing a cross-sectional model of
a state of creation of a bump in the fabrication of a
semiconductor device implemented by the first embodiment;

Fig. 13 is a diagram showing a cross-sectional model of
a state of a semiconductor chip mounted on a heat stage in the
fabrication of a semiconductor device implementéd by the first
embodiment ;

Fig. 14 is a diagram showing a cross-sectional model of
a connection state in the fabrication of a semiconductor device
implemented by the first embodiment ;

Fig. 15 is a diagram showing a cross-sectionai model of
a marking state in the fabrication of a semiconductor device
implemented by the first embodiment;

Fig. 16 is a diagram showing a top-view model of the
configuration of a memory module in which the semiconductor
device implemented by the first embodiment is embedded in a
simple and plain manner;

Fig. 17 is a diagram showing a cross-sectional model of
‘the configuration shown in Fig. 16;

Fig. 18 is a diagram showiﬁg a top-viewmodel of a TCP-type
semiconductor de\}ice implemented by a second embodiment of the

present invention;

15



Fig. 19 is a diagram showing a cross section of the model
shown in Fig. 18;

Fig. 20 is a diagram showing a top-view model of the
.conf'iguration of a CF card including the semiconductor device
impl'eniented by the second embodimént in a simple and plain
manner;

Fig. 21 is a diagrém showing a cross-séectional model of
the configuiation of a BGA-type semiconductor device
implemented by a third embodiment of the present invention in
a simple and plain manner; and

Fig. 22 is a diagram showing a cross—éectional model of
the configuration of a CSP-type semiconductor device
'implemented by a fourth embodiment of the present invention in

a simple and plain manner.

Best Mode for Carrying out the Invention

- Some preferred embodiments of the present invention are
described below in detail by referring to diagrams. It should
be noted that, in all diagrams referred to in the expianation
of the embodiments of the preseﬁt invention, identical
functions are denoted by the same reference numeral and

explained only once.

First Embodiment

The embodiment is exemplified by an example of applying

16



the present invention to a TCP-type semiconductor device and
a memory module (or an electronic device) embedding the
semiconductor device which is fabricated by using a tap carrier
with a lead formed by etching a metallic foil pasted on the.
surface of a flexible film. It shouldbe notedthat a technology
- of fabricating a TCP-type semiconduct_or device i1s also referred
to as a TAB {Tape Automated Bonding) technology which is a name
given after an assembly means employed in the technology.

Pig. 1 is a diagram showing a top-view model of a
semiconductor device implemented by the first embodiment of the
pﬂ:‘esent invention. Fig. 2 is a diagram showing a cross section
of the model shown in Fig. 1. Fig. 3 is a diagram showing an
enlarged portion of the cross section shown in Fig. 2.

As shown in Figs. 1 and 2, the TCP-type semiconductor
device 10 implemented by the embodiment has a configuration
comprising main components such as a semiconductor chip 1, a
resin 7 for covering a circuit formation surface 1X of the
seniiconducto.zr chip 1 and a tape carrier 6 with a plurality of
leads 4 created on the surface of a flexible film 5.

‘The tape carrier 6 has a configuration wherein a unit
lead pattern comprising a plurality of leads 4 is created
repeatedly in the longitudinal direction of the tap carrier 6
on the surface of the flexible film 5 which has a fixed width.
Fig. 1 shows an area for 1 lead pattern. The leads 4 are formed

by pasting a metallic foil on the surface of the flexible film
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5 through a bonding agent and then etching the metallic.foil.
The flexible film 5 is typically made of resin of a polyimide
group having a thickness of 75 pm. As for the metallic foil,
for example, a copper foil with a thickness of 35 um is used.

| on both sides of the flexible film 5, perforation holes
524 used for moving the tape carrier 6 are provided at fixed
intervals. In addition, positioning holes 5B used for
positioning the flexible film 5 during a fabrication process
are provided also on both sides of the flexible film 5.

The top-view shape of the semiconductor chip 1 is
rectangular, having typical dimensions of 8.4 [mm] X 13.4 [mm].
The semiconductor chip 1 is provided with an embedded DRAM
having a typical storage capacity of 64 megabits as a storage
circuit system.

The leads 4 are divided into 2 lead groups. Leads 4 in
one of the 2 lead groups are provided along one of the 2 long
- gides of the semiconductor chip 1 facing each other and leads
.4 in the other lead group are provided along the other long side
of the semiconductor chip 1. One end of each of the leads 4
is extended to the circuit formation surface 1X through the
flexible f‘ilm 5_. The other end of each of the leads 4 is pulled
out to ‘the outside of the external circumference of the
semiconductor chip 1. The other end of each of the leads 4 is
extended to cross a long hole 5C provided on the flexible film

5 in the outside of the semiconductor chip 1. In this way, the

18



edge on the other side is supported by the flexible film 5.

An electrode 1C is formed at the center of the circuit
formation surface 1X of the semiconductor chip 1. A plurality
of such electrodes 1C are laid out in the long-side direction
of the semiconductor chip 1.

One end of each of the leads 4 is electrically and
mechanically connected to one of the electrodes 1C of the
semiconductor chip 1 through a bump 3. Typically, the bump 3
is an Au bump created on the electrode 1C of the semiconductor
c¢hip 1 by using a ball bonding technique. It should be noted,
however, that the bump 3 is not restricted to such a bump. The
end.of each of the leads 4 is connected to the bump 3 in a
thermal-crimping process. |

As shown in Fig. 3, the semiconductor chip 1 has a
configuration comprising main components such as a
‘semiconductor substrate 1A typically made of.single—crystal
silicdn, amultisublayer wiring layer 1B composed of a plurality
of stages of insulation and wiring sublayers stacked on each
other on the circuit formation surface of the semiconductor
gsubstrate 1A and a surface protection film 1D formed to cover
the multisublayer léyer 1B. Typically, the surface protection
film 1D is made of resin of the polyimide group which is capable
of improving the endurance strength against an « ray and
strengthening the bonding with the resin 7. The surface

protection film 1D employed in this embodiment has a typical
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thickness of about 10 um. Thus, this surface protection film-
1D is thicker than a surface protection £ilm of a semiconductor
chip including an embedded logic-circuit system. ~ In the case
of a logic-circuit system, the surface protection £ilm has a
t@ical thickness of about 2.5 um. ’I‘h.e thickness of the
semiconductor substrate 1A exhibits a trend of decreasing .with
a reduced thickness of the TCP—type semiconductor device 10.
In this embodiment, the thickness is about 280 pm.

The electrode 1C is created on the uppermost wiring layer
of the multisublayer layer 1B of the semiconductor chip 1.
Typically, it is created from a metallic film which is made of
typically aluminum (Al) film or an aluminum alloy film. The
bump 3 is connected to the electrode 1C through a bonding opening
provided oﬁ the surface protection filmilD.

The resin 7 is ‘created by first coating the surface
protectioz_‘l surface 1X of the semiconductor chip 1 with
thermosett;ing resin of an epoxy group which is doped typically
with an organic solvent by using a bonding technique and then
hardening the thermosetting resin by conducting a heat-
treatment process. in a word, the resin 7 is made of
thermosetting resin of the epoxy group. The thickness of the
re_sin 7 is typically in the range 0.1 to 0.25 mm o'n the electrode
1C of the semiconductor chip 1.

_ A resin film 2 is bonded to a back surface 1Y facing the

circuit formation surface 1X of the semiconductor chip 1 so as
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to cover the back surface 1Y. By bonding the resin £ilm 2 to
the back surface 1Y of the semiconductor chip 1 so as to cover
the back surface 1Y in this way, the back surface 1Y of the
semiconductor chip 1 is protected by the resin £ilm 2. Thus,
no injury is inflicted on the back surface 1Y of the
semiconductor chip 1. As a result, even if a wrap is generated
on the semiconductor chip 1 due to a contraction force applied
to the circuit formation surface 1X of the.semiconductor chip
1 because of hardening/contraction of the resin 7 covering the
circuit formation surface 1X of the semiconductor chip 1, it
is possible to prevent a crack from being originating from an
injury to be generated in the semiconductor chip 1. In
particular, with the thickness of thée semiconductor 1A reduced
in order to make the TCP-type semiconductor device 10 thin as
-is the case with this embodiment, with the top-view shape of
the semiconductor chip 1 made rectangular, with the surface
protection £ilm 1D made of resin of the polyimide group in order
to improve the bonding with the resin 7 or with the thickness
of the surface protection film 1D increased in order to improve
the endurance strength against an « ray, a wrap is generated
more easily in the semiconductor chip 1 so that it is important
to prevent an injury from being inflicted on the back surface
1Y of the semiconductor chip 1.

The resin £ilm 2 is typically made of thermosetting resin

of the epoxy group. As will be described later in detail, the
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resin film 2 is bénded and attached in a thermal-crimping
process. Thus, a contraction fon;ce generated by
hardening/contraction of the resin film 2 is applied to the back
‘surface 1Y of the semiconductor chip 1. By creating the resin
ﬁilm 2 from thermosetting resin in this way, a contraction force
generated by hardening/contraction of the resin film 2 is
applied to the back surface 1Y of the semiconductor chip 1. Thus,
;i warp can be prevented from being generated in the
semiconductor chip 1 due té hardening/contraction of the resin
7 covering the circuit formation surface 1X of 'the semiconductor
chip 1. By increasing the thickness of the resin film 2, the
contraction force applied to the back surface 1Y of the
semiconductor chip 1 can bg increased. However, an excessively
thick resin £ilm 2 will become a hindrance to efforts to make
the 'I‘CP—tybe semiconductor device 10 thin. On the other hand,
an excessively thin resin £ilm 2 will result in a small effect
'of suppressing generation of a warp in the semiconductor qhip
1. It is thus desirable toaresin £film2 thinner than the resin
7 on the electrode 1C of the semiconductor chip 1. In this
embodiment, the resin film 2 is created to have a thickness of
about 25 pm.

In addition, by creating the resin film 2 from
thermosetting _resin of the epoxy group in this way, the bonding
of the thermosetting resin of the epoxy group to the silicon

is strengthened so that the resin film 2 becomes difficult to
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peel off.

Next, a method to fabricéte the TCP-type semiconductor
device 10 is explained by referring to Figs. 4 to 15.

Fié. 4 is a diagram showing a top-view model of a
semiconductor wafer from which semiconductor devices are
‘fabricated;

Figs. 5 to 7 are each a diagram showing a cross-sectional
model of a pqrtion of the semiconductor wafer from which
semiconductor devices are fabricated;

Fig. 8 is a block diagram Showing the configuration of
a film attaching apparatus used in ﬁhe fabrication of
semiconductor devices in a simple and plain manner;

Fig. 9 is a diagram shoWing a cross-sectional model of
a state of a diced semiconductor wafer in the fabrication of
semiconductor devices;

Fig. 10 is a diagram showing a cross section of an enlarged
portion of the model shown in Fig. 9;

Fig. 11 is a diagram showing a cross-sectional model of
"a state of a picked-up semiconductor chip in the fabrication
of a semiconductor device;

Fig. 12 is a dlagram showing a cross-sectional model of
a state of creation of a bump in the fabrication of a
semiconductor device;

Fig. 13 is a diagram showing a cross-sectional model of

a state of a semiconductor chip mounted on a heat stage in the

23



fabrication of a semiconductor device;

.Fig. 14 is a diagram showing a cross—séctional model of
a connection state in the fabrication of a semiconductor device;
and

Fig.'ls.is a diagram showing a cross-sectional model of
a marking state-in the fabrication of a semiconductor deviée.

First of all, a semiconductor wafer (semiconductor
substrate) 20 made of single-crystal silicon with a typical
thickness of 720 um is prepared.

Next, a semiconductor device, an insulation layer, a
wiring layer, an electrode lb, a surface protection film 1D,
a bonding.opening and othef components are created on the
circuit formation surface 20X of the semiconductor wafer 20.
In essence, a plurality of DRAMs each serving as a uniform
'storage circuit system are created to form a matrix. A
plurality of éhip formation areas 21 are laid out in a state
of being separated from each other by dicing areas or cutting
areas 22 which are diced to break up the semicopductor wafer
'.20. The processes up to this point are shown in Figs. 4 and
5.

Next, the back surface 20Y facing the ciréuit formation
surface 20X of the semiconductor wafer 20 is ground to reduce
the thickness of the semiconductor wafexr 20 .. In this embodiment,
the back surface 20Y is ground till the thickness of the

semiconductor wafer 20 is reduced to typically about 280 um.
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The process up to this point is shown in Fig. 6.

Next, as shown in Fig. 7, a resin film 2 is pasted to the
back surface 20Y of the semiconductor wafer 20. The resin film
2 is-gstuck by using a film sticking apparatus shown in Fig. 8.

The film sticking apparatus has a configuration
comprising:

a carrier-tape supplying unit for sequentially supplying
a carrier tape 30 from a reel 30A; |

a carrier-tape accommodatingunit for winding the carrier
tape 30 around a reel 30B;

a sticking unit for sticking a resin film 2 on the back
surface of the semiconductor wafer 20 by thermally crimping a
.heating roller 31A and a heating roller 31B;

a cutting unit for cutting off a resin film by using a
cutter 32 along a contour of the semiconductor wafer 20;

a wafer conveying unit for conveying a semiconductoxr
wafer 20 completing the cutting process by using an absorption
arm 33;

a wafer supplying unit for supplying a semiconductor
wafer 20 from a cassette tool 34A to the carrier tape 30;

a wafer accommodating unit for accommodating a
semiconductor wafer 20 conveyed by the absorption arm 33 in a
cassette tool 34AB;

a film supplying unit for sequentially supplying a resin

film2 and a spacer tape 36 from a reel 35A to the sticking unit;
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and

a spacer-tape accommodating unit for segquentially
winding the spacer tape 36 peeled off from the resin £ilm 2 around
a reel 35B.

In .this film sticking apparatus, the resin £ilm 2 can be
stuck into a real bonding or a tentative binding. In the case
of tentative binding, the resinlfilms 2 are stuck one piece after
another or in multiple-piece units. This process produces a
state of a the-rfnally hardened lfesin film 2 bouﬁd to the back
surface of the semiconductor wafer 20.

Next, an electrical test not shown in the figure is
condﬁcted to determine Whéther or not the storage circuit system
of each chip operates as desired. Results of the test can be
used for determiniﬁg whether each chip is good or bad and the

-grade of electrical characteristics such as the operating
- Erequency.

Then, the semiconductor wafer 20 is mountéd on an adhesion
layer 41A of a dicing sheet 41. The semiconductor wafer 20 is
monnted in a postufé with the circuit formation surface 20X of
the semiconductor wafer 20 facing upward.

Subsequently, the semiconductor wafer 20 and the resin
film 2 are diced by using a dicing apparatus to split the
semiconductor wafer 20 and the resin £film 2 into chip formation
areas 21 which eéch include a semiconductor chip 1. As shown

in Figs. 9 and 10, the semiconductor chip 1 has a circuit system
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(DRAM) on the circuit formation surface 1X, a multisublayer
wiring layer 1B, an electrode 1C, a surface protection film 1D,
a bonding opening, etc. The resin film 2 is stuck on the back
surface 1Y of the semiconductor chip 1. At that time, a broken
piece of wafer material méy not be completely detached from the
circumferential edge of the back surface 1Y (an angle formed
by a cross sect'ilon and the back surfaée 1Y) of the semiconductor
chip 1 obtained from the dicing process. Even if such a piece
exists, the piece is held by the resin film 2 to prevent the
piece from falling to a heat stage for mounting the
semiconductor chip 1 in a subsequent process.

In addition, since the resin film 2 is not stiff (soft)
in comparison with the semiconductor substrate 1A made of
silicon, the semiconductor wafer 20 can be diced with ease, and
a resin film 2 matching the external size of the semiconductor
chip 1 can also be formed with ease.

Next, as shown in Fig. 11, the semiconductor chip 1 is
thrust up by using a thrust-up needle 42 of a pickup apparatus
below a dicing sheet 41 in the upward direction. Subsequently,
the semiconductor chip 1 is transported to a process at the next
stage by using an absorption collet 43 of the pickup apparatus.
At that time, since the back surface 1Y of the semiconductor
chip 1 is protected by the hardened resin film 2, the tip of
the thrust-up needle 42 is not brought into contact with the

back surface 1Y of the semiconductor chip 1 but brought into
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contact with the resin film 2. As a result, an injury can be
prevented from being inflicted on the back surface 1Y of the
semiconductor chip 1 by the thrust-up needle 42 brought into
contact with the resin film 2.

Then, as shown in Fig. 12, a bump 3 is created on the
electrode 1C of the semiconductor chip 1 by adopting the
ball-bonding technique. According to aball-bonding technique,
a ball created at the tip of a metallic wire made of typically
Au is bound to an electrode of a semiconductor chip and than
a bump is formed by cutting off the metallic wire from the ball.
Thus, the semiconductor chip 1 is mounted on the heat s?age 44
and firmly absorbed thereby as shown in Fig. 13. The
semiconductor chip 1 firmly absorbed by the heat stage 44 is
heated by the stage 44. At that time, it is feared that the
resin film 2 is bound to the heat stage 44. For this reason,
the mounting surface of the heat stage 44 is subjected to a
 fluorine coating process in advance. In this way, it is
possible to prevent the resin film 2 from being bound to the
heat stage 44. In addition, by increasing the area of an
absorption hole 44A in the top-view direction, the contact area
between the heat stage 44 and the resin film 2 can be decreased.
As a result, it.is also possible to prevent the resin film 2
from being bound to the heat stage 44.

In addition, when the semiconductor ¢chip 1 is mounted on

the heat stage 44, a broken pilece of wafer material which is
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not completely detached from the circumferential edge of the
back surface 1Y of the semiconductor .chip 1l is held by the resin
film 2 and thus prevented from falling down to the heat stage
44. Thus, the back surface 1Y of the semiconductor chip 1 can
be prevented from being injured by a piece of Wafer material
dropped on the heat stage 44.

Furthermore, since the back surface of the semiconductor
chip 1 is protected by the resin film 2, the back surface 1Y
of the semiconductor chip 1 will not be injured by a broken piece
- of wafer material dropped on the heat stage 44 even if such a
piece exists.

Moreover, since a broken piece of wafer material can be
prevented from falling down to the heat stage 44, such a broken
plece ;rvill not b'e re-stuck on the back surface 1Y of the
sefniconductor chip 1 when the semiconductor chip 1 is mounted
on the heat stage 44.

Next, as shown in Fig. 14, one of the ends of the lead,
4 is connected to the electrode 1C of the semiconductor chip
1 through the bump 3 by a thermal-crimping process using a
bonding tool 46. 1In this process, the semiconductor chip 1 is
inounted on a heat stage 45 to be firmly absorbed thereby. The
firmly absorbed semiconductor chip 1 is heated by the heat stage.
45. At that time, it is feared that the resin f£ilm 2 is bound
to the heat stage 45. For this reason, the mounting.surface

of the heat stage 45 is subjected to a fluorine coating process
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in advance. In this way, it is possible to prevent the resin
film 2 from being bound to thg heat stage 45. In addition, by
increasing the area'of an absorption hole 45A in the top-view
direction, the contact area between the heat stage 45 and the
resin film 2 can be decreased. As a result, it is also possible
to prevent the resin film 2 from being bound to the heat stage
45.

Tn addition, when the semiconductor chip 1 is mounted on
the heat stage 45, a broken piece of wafer material which is
not completely detached from the circumferential edge of the
back surface 1Y of the semicqnductor chip 1 is held by the resin
film 2 and thus prevented from falling down to the heat stage
45. Thus, the back surface 1Y of the semiconductor chip 1 can
be prevented from being injured by a piece of wafer materiai
dro?ped on the heat stage 45.

Furthermore, since the back surface of the semiconductor
chip 1 is protected by the resin film 2, the back surface 1Y
of the semiconductor chip 1 will _not be injured by a broken piece
of Wafer'material dropped on the heat stage 45 even if such a
piece exists.

Mofeove;, since a broken.piece of wafer material can be
prevented from falling down to the heat stage 45, such a broken
piece will not be re-stuck on the back surface 1Y of the
semiconductor chip 1 when the semiconductor chip 1 is mounted

on the heat stage 45.
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Then, .a resin 7 for covering the circuit formation surface
1X of the semiconductor chip 1 is formed. The resin 7 is created
bf first coating the surface protection surface 1X of the

_ semi_conductor chip 1 with thermosetting resin of an epoxy group

whiéh is doped typically with an organic solvent by using a
bonding technidue and then hardening the thermosetting resin
by conducting a heat-treatment process. In this process, a
coﬁtraction force generated by hardening/contraction of the
resin 7 is applied to the circuit formation surface 1X of the
semiconductor chip 1, resulting in a wrap in the semiconductor
chip 1 in some cases. Since there is no injury inflicted on
the back surface 1Y of the semiconductor chip 1( however, it
is possible to prevent a crack from originating from an injury
to be generated in the semiconductor chip 1.

In addition, the resin £ilm 2 is bonded to the back surface
1Y of the semiconductor chip 1 to cover the back surface 1Y so
that a contraction force generated by hardening/contraction of
the resin f£ilm 2 is applied to the back surface 1Y. Thus, it
is possible to prevent a wrap from being generated in the
semiconductor chip 1 by hardening/contraction of the resin 7
coveﬁting the circuit fdmation surface 1X of the semiconductor
chip 1.

Subsequently, identification marks are formed on the
resin £ilm 2 on the back surféce 1y of the semiconductor chip

1 by adeopting a laser marking technique. The identification
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marks include the name of the product, the name of the
manufacturer, the type of the product and the manufacturing lot

number. To put it concretely, as shown in Fig. 15, a mask 46

~ with a mark pattern formed thereon is used. A laser beam 47

is :radiated‘to the resin film 2 through the mask 46. In this
way, the surface of the resin film 2 is etched out by the laser
beam 47 radiated thereto to form an identification mark.
According to the laser marking technique, an identification
mark is formed by cutting out a portion to which a laser beam
is radiated. For this reasbn, there will be hardly raised a
problem caused by a disappearing laser mark. It is difficult,
however, to form an identification mark by using the laser
marking technique on the back surface 1Y of the semiconductor
chip 1, that is, the semiconductor substrate. This is because,
gince an injury is inflicted on the semiconductor substrate,
a crack is generated easily in the semiconductor chip 1. Thus,
while it is naturally difficult to form an identification mark
on the back-surface side of the semiconductor chip 1,. it is now
possible to form an identification mark on the side of the back
surface 1Y of the semiconductor chip 1 by virtue of the resin
film 2 provided on the back surface 1Y of_ the semiconductor chip
1 as is the case with this embodiment.

At the end of this process, the fabrication of the
TCP-type semiconductor device 10 shown in Figé. 1, 2 and 3 1is

all but completed.
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The following description explains a memory module (or
an electronic devic_e) in which the TCP—typé semiconductor
device 10 is embedded by referring to Figs. 16 and 17.

Fig. 16 is a diagram showing a top-view model of the
configuration of a memory module in which the TCP-type
semiconductor device 10 is embedded in a simple and plain manner.
Fig. 17 is a diagram showing a cross-sectional model of the
configuration shown in Fig. 16.

As shown in Figs. 16 and 17, the memory module 50 provided
by the embodiment has a configuration wherein TCP-type
semiconductor devices 10 are implemented on two parallel
overlapping stages on the front and back surfaces (that is, a
main surface and another main surface facing each other) of a
mounting substrate 51 and these TCP-type semiconducﬁor devices
10 are covered by'metallic cap members 52. The metallic cap
members 52 are provided on the front and back surfaces of the
mounting substrate 51, being attached to the mounting substrate
51. ‘ There are two kinds of TCP-type semiconductor devices 10,
namély, those for the upper stage and those for the lower stage.
The two kinds of TCP-type semiconductof devices 10 are mounted
in a posture sc;» that the back surface 1Y facing the circuit
formation surface 1X of each of the semiconductor chips 1 is
exposed to the cap member 52. Leads 4 of the TCP-type
semiconductor device 10 of either type are formed into a

gull-wing type which is one of surface mounting types. A lead
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4 formed into a gull-wing type comprises a first lead portion
extended over the inside and the outside of the semiconductor
_ chip 1, a second lead portipn bent from the first lead portion
in the thickness direction of the semiconductor chip 1 and a
third lead portion extended from the second lead portion in the
same direction as the first lead portion. The third lead
portion is used as a connection terminal when the TCP-type
semiconductor device 10 is mounted on the mounting subsﬁrate
51 by soldering. .The first lead portion of the lead 4 of the
TCP-type semiconductor device 10B at the upper stage is pulled
outwérd by a 1ength- greater than the first lead portion of the
lead 4 of the TCP-type semiconductor device 10A at the lower
stage. In addition, the second lead portion of the lead 4 of
the TCP-type semiconductor device 10B at the.upper stage is
longer than the second lead portion of the lead 4 of the TCP-type
semiconductor device 10A at the lower stage.

Next, a method of fabricating the memo£y_ module 50 is
explained by referring to Figs. 1, 16 and 17.

First of all, the TCP-type semiconductor 10 shown in Fig.
1 is prepared.

Next, one end of each of the leads 4 is cut off and then
the lead 4 is formed into a Gull-wing type. Subsequently, the
flexible £ilm 4 is cut out and the TCP-type semiconductor device
10 is removed from the tape carrier 5. In this way, a TCP-

type semiconductor device 10A for the lower stage and a TCP-type
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semiconductor device 10B for the upper stage are formed.

‘Then, in a state with the TCP-type semiconductor device
10a for the lower stage and the TCP-type semiconductor device
10B for the upper stage overlapping each other, the third
portioné of their leads 4 are bonded to the electrode of the
mounting substrate 51 by soldering whereas the TCP-type
semiconductor device 10A for the lower stage and the TCP-type
semiconductor device 10B for thé upper stage are mounted on the
front and back surfaces of the mounting substrate 5l. -

Next, the cap members 52 are attached to thé ﬁounting
substrate 51 to cover the TCP-type semiconductor devices 10 and,
then, a shipping seal is paéted.to the cap member 52 to all but
complete the memory modulelSO. When the cap member 52 is.
pressed in a process to paste the shipping seal to the cap member
52, a crack is prevented from originating from a portion with
a broken piece of Si attached thereto to be generated since such
a piece is_prevented from being re-stuck on the back surface
1Y of the semiconductor chip 1.

The embodiment described above provides effects listed.
as follows.
(1) In the TCP-type semiconductor device 10, a resin film 2
is bound to the back surface 1Y of the semiconductor chip 1 to
cover the back surface 1Y. In such a configuration, the back
surface 1Y of the semiconductor chip 1 is protected by the resin

film 2. Thus, no injury is inflicted on the back surface 1Y

35



%

of the semiconductor chip 1. As a result, it is possible to
prevent a crack from originating from such an injury to be

generated even if a wrap is generated in the semiconductor chip
1 due to a contraction force applied to the circuit formation

surface 1X of the semiconductor chip 1 because of

“hardening/contraction of the resin 7 covering the circuit

formation surface 1X of the semiconductor chip 1.
(2) Ih the ’I‘CP-type semiconductor device 10, the _resin film
2 is formed from thermosetting resin of the epoxy group. In
this configur_ation, since a contraction force is applied to the
rear surface 1Y of the semiconductor chip 1 due to
hardening/contraction of the resin film 2, it is possible to
prevent a wrap from being generated in the seniiconductor ¢hip
1 due to hardening/contraction of the resin 7 covering the
circuit formation surface 1X of the semiconductor chip 1.
In addition, by forming the resin film 2 from
tﬁermosetting resin of the epoxy group, the resin film 2 is
difficult to peel off since the thermosetting resin of the epoxy
group exhibits a strong adhesive power with silicon.
(3) In the fabrication of the TCP-type semiconductor device
10, a resin £ilm 2 made of thermosetting resin of the epoxy group
is stuck on a back surface 20Y facinga cii:c_uit formation surface
20X of the semiconductor wafer 20 in a thermal-crimping process.
Then, the semiconductor wafer 20 and the resin film 2 are diced

to produce semiconductor chips 1 each having a surface
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protection film 1D and an electrode 1C on a circuit formation
surface 1X thereof as well as the resin film 2 attached to a
back surface 1Y facing the circuit formation surface 1X. 1In
this configuration, broken ﬁieces of wafer mat;erial may not be
'comp'lete-l_y detached from the back surface 1Y, hence, being stuck
on the peripheral edges (angles formed by a cross-section

surface and the back surface) on the back surface 1Y of the
semiconductor chip 1 obtained as a result of the dicing process.
Since such broken pieces are kept by the resin fi_lm 2, however,
.the resin film 2 prevents them from falling to things such as
a heat stage on which the semiconductor chip 1 is moﬁnted in
a subsequent process.-

Tn addition, since the broken pieces can be prevented from
falling to things such as the heat stage, it is'also possible
to prevent dropped pieces from inflicting an'injury upon the
back surface 1Y of the semiconductor chip 1 during a process
of forming a bump 3 on the electrode 1C of the semiconductor
chip 1 by using a wire bonding technique and a thermal-crimping
process to attach one end of the lead 4 to the electrode 1C of
the sémiconductor chip 1. Furthermore, since the rear surf_ace
1Y of the semiconductor chip 1 is protecteaiby the resin £ilm
2, no injury will be inflicted on the rear surface 1Y of the
semiconductor chip 1 even if a broken piece falls down. Thus,
no ihjury will be inflicted on the rear surface 1Y of the

semiconductor chip 1 even if a wrap is generated in the
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semiconductor chip 1 due to a contraction force applied to the
circuit formation surface 1X of the semiconductor chip 1 because
of hardening/contraction of the resin 7 covering thé circuit
formation surface 1X of the semiconductor chip 1. As a result,
' it is possible to prevent a crack from originating from ;uch
an injury to be generated. Therefore, the yield of the
fabrication of the TCP-type semiconductor devices 10 can be
increased.

Moreover, since the resin f£ilm 2 is not stiff in
comparison with the semiconductor substrate 1A made of silicon,
the semiconductor wafer 20 can be diced with eaise, and a resin
film 2 matching the external size of.the semiconductor chip 1
can also be formed with ease.

In addition, a resin £ilm 2 is bound to the back surface
1Y of the semiconductor chip 1 to cover thé back surface .1Y.
In such a configuration, a contraction force is applied to the
back surface 1Y of the semiconductor chip 1 because of
hardening/contraction of the £esin film2 -so that it i1s possible
to prevent éwrap from being generéted in the semiconductor chip
1 due to hardening/contraction of the resin 7 covering the
circuit formation surface 1X of 1_:he semiconductor chip 1.
{(4) 1In the fabrication of the TCP-type semiconductor device
.10, aresin £ilm 2 made of thermosetting resin of the epoxy group
is stuck on a back surface 20Y facing a. circuit formation surface

20X of the semiconductor wafer 20 in a thermal-crimping process.
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Then, the semiconductor wafer 20 and the resin film 2 are diced
to produée semiconductor chips 1 each having a surface
protection £ilm 1D and an electrode 1C on a circuit formation
surface 1X thereof as well as the resin film 2 attached to a
back surface 1Y facing the circuit formation surface 1X.
Subsequently, identification marks are formed on the resin £ilm
2 on the back surface 1Y of the semiconductor chip 1 by adopting
a laser marking technique. In this configuration, it is now
possible to form an identification mark on the side of the back
surface 1Y of the semicoﬁductor chip 1 without inflicting an
injury on the back surface 1Y of the semicondﬁctor chip 1, that
is,lon the semiconductor substrate.

(5) The memory module 50 comprises:

TCPétype semiconductor devices iO each having: a
semiconduétor chip i; a resin 7 for covering a circuit formation
surface 1X of the semiconductor chip 1; and a resin film 2 for
covering a bé.ck surface 1Y facing the circuit formation surface
1X of the semiconductor chip 1;

a mounting substrate 51 on which_thé TCP-type
semiconductor devices 10 are.mounted; and

cap members 52 attached to the mounting substrate 51 to
cover the TCP-type semiconductor devices 10,

wherein the TCP-type semiconductor devices 10 are mounted
in a posture so that the back surface 1Y of each of the

semiconductor chips 51 is exposed to the cap member 52.
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When the cap member 52 is pressed in a process to paste
a shipping seal to the cap member 52 during the fabrication of
the memory modu]_.e 50 having the configuration described above,
a crack is prevented from originating from a portion with a
broken biece of wafer material attached thereto to be generated
since such a piece is prevented from being re-stuck on the back
surface 1Y of the semiconductor chip 1. 2As a re.sult, the yield
of the fabrication of the mémory modules 50 can be increased. -

In the above description, this embodiment is exemplified
. by a case in which an identification mark is formed by adoption
of the laser marking _technique. It should be noted, however,
that an identification mark can alsc be formed by using an ink
mark technique. In this case, since ink adheres to the resin
film 2 better than it adheres to the semiconductor substrate

1a, the identification mark does not peel off with ease.

Second Embodiment
This embodiment is exemplified by a case in which the

presént invention is applied to a TCP-type semiconductor device
and a CF (Compact Flash) card having the device embedded
therein.

Fig. 18 is a diagram showing a top-viewmodel of a TCP-type
semiconductor device implemented by the second embodiment of
the present invention.

Fig. 19 is a diagram showing a cross section of the model
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shown in Fig. 18.

As shown in Figs. 18 and 19, the TCP-type semiconductor
device 60 implemented by the second embodiment has basically
the same configuration as the fi-rst embodiment described above.
 Differences in configuration between them are described as
follows. |

A plurality of electrodes 1C are laid out along mutually
facing long sides of thé semiconductor chip 1. In addition,
the semiconductor chip 1 includes an embedded EEPROM called a
flash memory andusedas a Storage circuit system. ‘I‘hé TCP-type
semiconductor device 60 configured in this way can be
manufactured by using the fabrication method for the first
embodiment described above.

The following description explains a CF (Compact Flash)
card (an electronic device) 70 in which the TCP-type
semiconductor device 60 described above is embedded by
referring to Fig. 20.

Fig. 20 is a diagram showing a top-view model of the
configuration of the CF card 70 including the TCP-type
semiconductor device 60 in a simple and piain manner.

As shown in Fig. 20, the CF card 70 implemented by this
embodiment has a configuration wherein TCP-type semiconductor
devices 60 are implemented on two parallel overlapping stages
on the front and back surfaces (that is, a main surface and

another main surface facing each other) of a mounting substrate
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72 and these TCP-type semiconductor devices 60 are covered by
metallic cover members 73. The metallic cover members 73 are
| provided on the f.font and back surfaces of the mounting
substrate. 72, being attached to the mounting substrate 72.
There are two kinds of TCP-type semiconductor devices 60, namely,
those for the upper stage and those for the lower stage. The
two kinds of TCP—type semiconductor devices 60 are mounted in
a posture so that a back surface 1Y facing a circuit formation
surfaée 1X of each of the semiconductor chips 1 is exposed to
the cover member 73. Leads 4 of the TCP-type semiconductor
device 60 of either type are formed into a gull-wing type which
is one of surface mounting types. A lead 4 formed into a
gull-wing type comprises a first lead portion extended over the
ingside and the outside of the semiconductor c'hip' 1, a second
lead portion bent from the first lead portion in the thickness
‘direction of the semiconductor chip 1 and a third lead portion
extended from the second' lead portion in the same direction as
the first lead portipn. The :third lead portion is used as a
connection terminal when the TCP-type semiconductor device GQ '
is mounted on the mounting substrate 72 by soldering. The first
lead portion of the lead of the TCP-type semiconductor device
60 at the upper stage is pulled outward by a length greater than
the first lead portion of the lead of the TCP-type semiconductor
device 60 at the lower stage. In addition, the second lead

portion of the lead of the TCP-type semiconductor device 60 at
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the upper stage is longer than the second lead porfion of the
lead of the ’I‘CP-—‘;ype semiconductor device 60 at the lower stage.

Next, a method of fabricating the CF card 70 shown in Fig.
18 is expléined by referring to Figs. 18 and 20. |

First of all, the TCP-type semiconductor device 60 is
prepared.

Next, one end of each of the leads 4 is cut off and then
the lead 4 is formed into a gull-wing type. Subsequently, the
flexible film 4 is cut out and the TCP-type semiconductor device
60 is removed from the tape carrier 5. In this way, a TCP-
type semiconductor device 60 for the lower stage and a TCP-
type semiconductor device 60 for the upper stage are formed.

Then, in a state with the TCP-type semiconductor device
60 for the lower stage and the TCP-type semiconductor device
60 for the upper stage oVerlapping each other; the third
portions of their leads 4 are bonded tc the electrode of the
mounting substrate 72 by soldering whereas the TCP-type
semiconductor device 60 for the lower stage and the TCP-type
semiconductor device 60 for the upper stage are mounted on the
frbnt and back sﬁrfaces of the mounting substrate 72.

Next, the mounting substrate 72 is installed in a case
main body 71 and the cover members 73 are attached to the case
main body 71 to cover the TCP-type semiconductor devices 60 and,
then, a shipping seal is pasted to the cover member 73 to all

but complete the CF card {electronic device) 70.

43



- Ao i

In this way, the second embodiment is capable of providing
the saﬁle éffects as the first embodiment described earlier.
In addition, the CF card 70 is subjected to an impact test.
ACF card 70 passing the impact test will be c_:apable of preventing

a crack from being generated in the semiconductor chip 1.

'fhird Embodiment

This embodiment is exemplified by a case in which the
present; invention is applied to a BGA (Ball Grid Array) -type
ge_miconductor device employing a flexible film as a wiring
substrate.

Fig. 21 is a diagram showing a cross-sectional model of
the configuration of the BGA-type semiconductor device
implemented by the third embodiment of the present invention
in a simple and plain mannér.

As shown in Fig. 21, the BGA-type semiconductor device
80 implemented by the third embodiment has a configuration
comprising a semiconductor chip 21, a resin 7 covering a circuit
formation surface 1X of the semiconductor chip 1, a flexible
film 81 having leads 4 and lands 4A formed on one main surface
thereof, a strengthening member 83 atﬁached to another Iﬁain
surface of the flexible film 81 facing the main surface through
an insulating adhesive agent, buxﬁps 82 each having a ball shape
and sticking to one of the lands 4A and a resin f£ilm 2 attached

to a rear surface 1Y of the semiconductor chip 1 to cover the
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rear surface 1Y. Oneend of each of the leads 4 is elgctrically
connected to an electrode 1C of the semiconductor chip 1 through
one of the bumps 3'whereas the other ehd of the lead 4 forms
a single body with one of the lands 4A. The resin 7 is created
by adopting a potting method.

As described above, the BGA-type semiconductor device 80
implemented by the third embodiment has a configuration wherein
the circuit formation surface 1X of the semiconductor chip 1
is covered by the resin 7. Thus, by attaching the resin film
. 2 to the rear surface 1Yiof the semiconductor chip 1 to cover
the rear surface 1Y, it is possible to obtain the éame.effects

as the first embodiment described earlier.

Fourth Embodiment

This embodiment is exemplified by a case in which the
present invention is applied to a _CSP (Chip Size Package) -type
semiconductor device employing a flexible film as a wiring
substrate.

Fig. 22 is a dlagram showing a cross-sectional model of
the configuration of the CSP-type semiconductor device
implemented by the fourth embodiment of the present invention
in a simple and plain maﬁner.

As shown in Fig. 22, the CSP-type semiconductor device
85 implemented by this embodiment has a configuration

comprising a semiconductor chip 1, a resin 7 covering a circuit

45



formation surface 1X of the semiconductor chip 1, a flexible
filrﬁ 81 having leads 4 and lands 4A formed on one main surface
thereof, an elastomer 86 intercepted between the flexible £ilm
81 and the main surface of the semiconductor chip 1 and a resin
film 2 attached to a rear surface 1Y of the semiconductor chip
1 to cover the rear surface 1Y. 6ne end of each of the leads
4 is electrically connected to the electrode 1C of the
semiconductor chip 1 through one of the bumps 3 whereas the other
end of the lead 4 forms a single body with one of the lands 4A.
One of the surfaces of the elastomer 86 is firmly bounded to
the circuit formation surface iX of the_semiconductoﬁ: chip 1
while the other surface is .bounded to a main surface of the
flexible film 86. The elastomer 86 is typically made of
low-elasticity resin of the epoxy or silicon group.

As described above, since the CSP-type semiconductor
device 85 has a configuration wherein the circuit formation
surfaée 1X of the semiconductor chip 1 is cove:.;ed by the resin
7 and the elastomer 86, the same effects as the first embodiment
can be obtained since the resin film 2 is attached to a rear
surface 1Y of the semiconductor chip 1 to cover the rear surface
1y. |

The present invention discovered by the inventors_has
been exemplified concretely by embodiments so far. It shouid
be noted that the present invention is not limited to the

embodiments. A variety of changes can of course be made to the
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embodiments as fér as the changes do not depart £rom the essence
of the present invention. |

For example, the present invention can also be applied
to_ a bare-chip mounting technology for mounting a semiconductor
chip on a mounting substrate in a bare state.

In addition, the present invention can also be applied
' to a technology for fabricating a semiconductor delvice wherein
relocation leads and a seal resin layer are formed on a surface
protection film on a circuit formation surface of its

semiconductor chip at a semiconductor-wafer stage.

Industrial Applicability

It is possible to prevent a crack from being generated
in the semiconductor chip.

It is thus possible to increase a manufacturing yield of
the semiconductor device.

As a result, it is also possible to increase a

manufacturing vield of the electronic device.
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What is Claimed is:

1. A semiconductor device comprising:

a semiconductor chip ha&ing an electrode on a circuit
formation surface thereof;

a resin for covéring said circuit formation surface of
said semiconductor chip; and

a resin £film used for covering a back surface facing said

circuit formation surface of said semiconductor chip.

2. A semiconductor device according to claim 1, wherein

said resin film is made of thermosetting resin.

3. A semiconductor device according to claim 2, wherein

said thermosetting resin is resin of an epoxy group.

4. A semiconductor device comprising:

a semiconductor chip having a surface protection film
made of resin and an electrode on a circuit formation surface
thereof;

a resin for covering said circuit formation surface of
said semiconductor chip; and

a2 resin film made of thermosetting resin and used for
covering a back surface facing said circuit formation surface

of said semiconductor chip.

HOR O TR
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5. A semiconductor device according to ¢laim 4, wherein
said resin £ilm is made of a thin £ilm thicker than said surface
protection film but thinner than said resin covering said

circuit formation surface of said semiconductor chip.

6. A semiconductor device according to claim 5, wherein

said thermosetting resin is resin of an epoxy group.

7. A semiconductor device 'corhprising-:

a semiconductor chip having an electrode on a circuit
formation surface' thereof;

a flexible film having a lead attached thereto and
electrically connected to said electrode of said semiconductor
chip through a bump;

a resin for covering said circuit formation surface of
said semiconductor chip; and

a resin film for covering a back surface facing said

circuit formation surface of said semiconductor chip.

8. A semiconductor device according to claim 7, wherein

said resin f£ilm is made of thermosetting resin.

9. A semiconductor device according to claim 8, wherein

said thermosetting resin is resin of an epoxy group.
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.10. A semiconductor device comprising:

a semiconductor chip having a surface protection film
made of resin and an electrode on a circuit formation surface
thereof;

a flexible film haviﬁg a lead attached thereto and
electrically connected to said electrode of said semiconductor
chip;

a resin for covering said circuit formation surface of
said:semiconduétor chip; and

a resin film made of thermosetting resiﬂ and used for
covering a back surface facing said circuit formation surface

of said semiconductor chip.

11. A semiconductor device according to claim 10,
wherein said resin film is made of a thin film thicker than said
surface protection f£ilm but thinner than said resin covering

said circuit formation surface of said semiconductor chip.

12. A semiconductor device according to claim 11,

wherein said thermosetting resin is resin of an epoxy group.

13. A semiconductor device comprising:
a semiconductor chip having an electrode on a circuit
formation surface thereof;

a lead electrically connected to said electrode of said
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semiconductor chip; and
a resin film for covering a back surface facing said
circuit formation surface of said semiconducto‘:r chip,
wﬁerein an identification mark is formed on said resin

film.

14. A method of fabricating a semiconductor device
comprising the steps of:

sticking a resin film made of thermosetting resin on a
back surface facing a circuit formation surface of a
gemiconductor wafer by thermal crimping; and

creating a semiconductor chip by dicing said
sémiconductor wafer and said resiﬁ film, said semiconductoxr
chip having an electrode on a circuit formation surface thereof
and said resin film bound to a back surface facing said qircuit

formation surface of said semiconductor chip.

15. A method of fabricating a semiconductor device
according to claim 14, further comprising the steps of mounting
said semiconductor chip on a heat stage and attaching a lead
| to sald electrode of said semicondﬁctor chip through a bump by

thermal crimping.

16. A method of fabricating a semiconductor device

according to claim 15, further comprising the steps of mounting

AR



said semiconductor chip on a heat stage and creating a bump on
said electrode of said semiconductor chip by using a wire

bonding technique.

17. A method of fabricating a semiconductor device
comprisiﬁg the steps of:

sticking a resin film made of thermosetting resin on a
back surface facing a circuit formation surface of a
semiconductor wafer by thermal crimping;

creating a semiconductor chip by dicing said
semiconductor wafer and said resin film, said semicondictor
chip having an electrode on a circuit formation surface thereof
and said resin film bound to a back surface facing said circuit
formation surface; and

applying resin to said circuit formation surface of said

semiconductor chip.

i8. A -method of fabricating a semiconductor device
comprising the steps of:

sticking a resin film made of thermosetting resin on a
back surface facing a circuit formation surface of a
semiconductor wafer by thermal crimping; |

creating a semiconductor chip by dicing said
semiconductor wafer and said resin film, said semiconductor

chip having an electrode on a circuit formation surface thereof
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and said resin film bound to a back surface facing said circuit
formation surface; and
forming an identificationmark on said resin filmby using '

-~

a laser marking technique.

19. A method of fabricating a semiconductor device
comprising the steps of:

sticking a resin film made of thermosetting resin on a
‘back surface facing a circuit formation surface of a
semiconductor wafer by thermal crimping;

creating a semiconductqr chip by dicing said
‘semiconductor wafer and said resin f£ilm, said semiconductor
chip having an électrode on a circuit flormation surface thereof
and said resin film bound to a back surface facing said circuit
fofmation surface; and

forming an identification mark on said resin film by using

an ink marking technique.

20. An electronic device comprising:
a semiconductor device having:
a semiconductor chip having an electrode on a
circuit formation surface thereof;
a resin for covering said circuit formation surface
of said semiconductor chip; and

a resin film for covering a back surface facing said
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circuit formation surface of said semiconductor. chip;‘

a mount.ing substrate on which said semiconductor device
- is mounted; and

'a cap member attached to said mounting substrate so as
to cover said semiconductor device,

wherein said semiconductor device is mounted on said
. moﬁnting substrate in a posture with sald back surface of said

gsemiconductor chip facing said cap member.

21. An electronic device comprising:
a semicondﬁcto'r device .having:
a semiconductor chip having an electrode on a
circuit formation surface thereof; |
a flexible film having a lead attached thereto and
electrically connected to said electrode of said semiconductor
chip through a bump;
a resin for covering said circuit formation surface
of said semiconductor chip; and
a resin film for éovering a back surface_fa}cing'said
circuit formation surface of said sez_niconductor chip;
a mounting substrate on which.said semiconductor device
is mounted; and .
a cap member attached to said mounting substrate so as
to cover- said semiconductor device,

wherein said semiconductor device is mounted on said
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mounting substrate in a posture with said back surface of said

semiconductor chip facing sald cap member.

22-. An 'electfonic device comprising:
a semiconductor device having:
a semiconductor chip having an electrode on a
circuit formation surface thereof;
a resin for covering said circuit formation surface
6f said semiconductor chip; and
a resin film for covering a back surface facing said
circuit formation surface of said .semiconductor chip;
a mounting substrate on which said semiconductor device
is mounted;
a case main body to which saild mounting substrate is
attached; and
a cover member attached. to said case main body so as to
cover said semiconductor device,
wherein said semiconductor device is mounted on said
mounting substrate in 'a posture with said back surfacéof said

semiconductor chip facing said cover member.

23. An electronic device comprising:
a semiconductor device having:
a semiconductor chip having an electrode on a

circuit formation surface thereof;
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a flexible film having a lead attached thereto and
electrically connected to said electrode of said semiconducto;:
chip through a bump;

aresinforcoveringsaidcircuitformétionsurface
of said semiconductor chip; and

aresin film for co_vering a back surface facing said
circuit formation surface of said semiconductor chip;

a mounting substxate<n1which said semiconductor device
is mounted;

a case main body to which said mounting substrate is
attached; and

a cover member attached to said case main‘body so as to
cover said semiconductor device,

wherein said semiconductor device is mounted on said
mounting substrate in a -posture with said back surface of said

semiconductor chip facing said cover member.
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