
US 20020004257A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2002/0004257 A1 

Takaoka ct al. (43) Pub. Date: Jan. 10, 2002 

(54) SEMICONDUCTOR DEVICE AND PROCESS Publication Classi?cation 
FOR FABRICATING THE SAME 

(51) Int. Cl.7 . .... .. H01L 21/48; H01L 23/02 

(52) US. Cl. .......................................... .. 438/107; 257/685 

(76) Inventors: Yuji Takaoka, KanagaWa (JP); 
Yukihiro Kamide, KanagaWa (JP); (57) ABSTRACT 
Teruo Hirayama, KanagaWa (JP); A semiconductor device of MCM type allowing high-den 
Masaki Hatano, KanagaWa (JP) sity assembly and a process of fabricating the same is 

provided. 
Correspondence Address: 
SONNENSCHEIN NATH & ROSENTHAL 
PO. BOX 061080 
WACKER DRIVE STATION 
CHICAGO, IL 60606-1080 (US) 

There are provided semiconductor chips mounted on a 
supporting substrate and incrusted in an insulation ?lm on 
the supporting substrate and Wiring formed in the insulation 
?lm so as to connect to each semiconductor chip through 
connection holes provided in the insulation ?lm. Then, an 
interlayer dielectric covers such Wiring that is connected to 
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Wiring through another connection hole, is provided on such 
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SEMICONDUCTOR DEVICE AND PROCESS FOR 
FABRICATING THE SAME 

RELATED APPLICATION DATA 

[0001] The present application claims priority to Japanese 
Application No. P2000-083367 ?led Mar. 24, 2000, Which 
application is incorporated herein by reference to the extent 
permitted by laW. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a semiconductor 
device and a method for fabricating the same. More spe 
ci?cally, the present invention is related to a semiconductor 
device and a method of fabrication applying a so-called 
multi-chip module technology, in Which a plurality of semi 
conductor chips is assembled as a single electronic compo 
nent. 

[0003] In order to respond to demands like doWnsiZing 
and small energy consumption, a mounting technology in 
Which semiconductor elements are assembled under high 
density is implemented, along With high integration tech 
nology of such semiconductor elements. In order to realiZe 
a further higher density assembly, among such mounting 
technologies, a multi-chip module (herein after referred to as 
MCM) technology carrying multi-chip semiconductor ele 
ments (a semiconductor chip) on a same supporting sub 
strate as one single electronic component beforehand has 
been developed. Such MCM technology achieves substan 
tial multi-functionality by assembling tWo or more semicon 
ductor chips on one single base. 

[0004] FIG. 7 is a plane vieW and an A-A‘ sectional vieW 
that shoWs one example of a conventional semiconductor 
device using such MCM technology. The semiconductor 
device shoWn in these ?gures has tWo semiconductor chips 
102 and 103 having different functions, mounted on a 
supporting substrate 101. On the supporting substrate 101, 
multi-chip electrode pads 104 (illustrated only in the plane 
vieW) and Wiring (not shoWn on the ?gures) to interconnect 
these electrode pads 104 are formed. In addition, each 
semiconductor chips 102 and 103 are interconnected by 
means of an electrode pad provided on the surface of the 
supporting substrate 101 and Wiring (not shoWn on the 
?gures), as Well as a Wire 105. Still, connection of such 
semiconductor device With an outside device is done 
through the electrode pad 104 provided on the supporting 
substrate 101. 

[0005] In addition, in Japanese Patent Laid-Open No. 
Hei5 -4785 6, there is disclosed a semiconductor device com 
prising: an insulation ?lm formed as to cover plural semi 
conductor chips mounted on a supporting substrate (a pack 
age of ceramic circuit boards or the like); connection holes 
reaching the semiconductor chips and the supporting sub 
strate on the insulation ?lm; and 

[0006] Wiring formed on the insulation ?lm to connect 
electrode pads on the supporting substrate to the semicon 
ductor chips through these connection holes. According to 
such semiconductor device, connection of the semiconduc 
tor chips to a package does not rely on Wires, but on Wiring 
formed on the insulation ?lm covering the semiconductor 
chips so that it is possible to increase a number of leads taken 
out from the semiconductor chips, at the same time the 
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semiconductor chips and the pads on the supporting sub 
strate are connected by the shortest distance. In addition, a 
semiconductor device of a construction having inner path 
holes Within the insulation ?lm has been proposed in order 
to realiZe multi level interconnection. 

[0007] Furthermore, in Japanese Patent Laid-Open No. 
Hei9-64269, there is disclosed a semiconductor device that 
reduces a capacity of each output buffer of plural semicon 
ductor chips by establishing an output buffer distributing the 
capacity of each output buffer, to then realiZe doWnsiZing of 
each semiconductor chip. 

[0008] Other than a semiconductor device of MCM type 
such as described above, there is also realiZed a high 
capacity semiconductor device by making a system LSI in 
Which the functions of plural semiconductor chips are fab 
ricated in one single semiconductor chip. 

[0009] HoWever, regarding the semiconductor device of 
MCM type described above, as there are interconnections 
betWeen semiconductor chips and connections of a semi 
conductor chip With an outside device by means of electrode 
pads on the supporting substrate (for example, a ceramic 
circuit board) on Which the semiconductor chips are 
mounted, an area on the supporting substrate for placing the 
electrode pads and the Wiring is required in addition to an 
area to implement the semiconductor chips. This, along With 
increasing a substantial implementation area, becomes also 
a factor of raising the cost of the semiconductor device. 

[0010] In addition, the semiconductor device of MCM 
type has higher poWer consumption as plural semiconductor 
chips are sealed as one unit Within a resin ?lm or layer, thus 
causing generation of heat in correspondence With such 
poWer consumption. For this reason, such heating causes, in 
addition to causing failure in the function of the element 
itself formed in the semiconductor chip, the semiconductor 
chips unstick due to a difference in thermal expansion 
coef?cient betWeen the supporting substrate and the semi 
conductor chips, and further causing a problem of generat 
ing cracks in the resin that seals the semiconductor device. 

[0011] On the other hand, in a system LSI type semicon 
ductor device, as plural functions (memory and logic, for 
example) are made Within one single semiconductor chip, 
the design process and the Wafer process becomes complex, 
the yield decreases, the fabrication cost increases and, 
furthermore, the TAT (Turn Around Time) is prolonged, as 
compared to a semiconductor device of MCM type. 

SUMMARY OF THE INVENTION 

[0012] It is an object of the present invention to provide a 
compact semiconductor device of loW poWer consumption, 
capable of high speed operation due to a reduction in 
implementation area and a reduced Wiring distance betWeen 
chips, and a process for fabricating the same. 

[0013] A ?rst embodiment of the present invention to 
achieve such an object is a semiconductor device charac 
teriZed by comprising: a plurality of semiconductor chips 
mounted on a supporting substrate; an insulation ?lm pro 
vided on the supporting substrate so as to have the semi 
conductor chips incrusted therein; and Wiring provided on 
the insulation ?lm and connected With each semiconductor 
chip through connecting holes formed in such insulation 
?lm. 
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[0014] With the semiconductor device of such construc 
tion, the plural semiconductor chips are directly intercon 
nected by means of Wiring formed on the insulation ?lm 
Without passing through the supporting substrate. As a 
result, it is not necessary to provide space on the supporting 
substrate for an electrode pad or Wiring, so that it is enough 
to have only space for mounting the semiconductor chips. 
Therefore, it is possible to pursue doWnsiZing of the semi 
conductor device. 

[0015] In addition, a second semiconductor device of the 
present invention is characteriZed by comprising: a plurality 
of semiconductor chips; an insulation layer holding each of 
these semiconductor chips by having them incrusted from 
one surface so that another surface of these plural semicon 
ductor chips are exposed; and Wiring provided on the 
insulation layer and connected With each semiconductor 
chip through a connection hole formed in such insulation 
layer. 
[0016] With the second semiconductor device of such a 
construction, the plural semiconductor chips are directly 
interconnected by means of Wiring formed on the insulation 
layer that holds the semiconductor chips by incrusting them 
from one surface thereof. As a result, for this semiconductor 
device, it is enough to have only space for incrusting the 
plural semiconductor chips against the insulation layer. 
Furthermore, as the insulation layer serves as a supporting 
substrate, the thickness of the supporting substrate is 
reduced in comparison With the ?rst semiconductor device. 
Therefore, it is possible to make the semiconductor device 
smaller and slimmer. 

[0017] Furthermore, a third semiconductor device of the 
present invention is characteriZed by comprising a semicon 
ductor device made by mounting plural semiconductor chips 
on a supporting substrate, in Which speci?c circuits of some 
of semiconductor chips among the plural semiconductor 
chips are shared. The speci?c circuit in such case is an 
input-output interface circuit betWeen for an external appa 
ratus, a poWer supply circuit, an electrostatic protection 
circuit or the like. 

[0018] With the semiconductor device of such a construc 
tion, as the number of circuits used in the plural semicon 
ductor chips is reduced, poWer consumption can be reduced. 
In particular, in the case of sharing the input-output interface 
circuit, the poWer supply circuit or the like betWeen plural 
semiconductor chips, as the siZe of such large circuits of 
high poWer consumption can be reduced, the poWer con 
sumption of the semiconductor device as a Whole can be 
largely reduced. Moreover, upon forming the semiconductor 
chips that do not have the above speci?c circuits, as it is not 
necessary to provide such speci?c circuits for all semicon 
ductor chips, it is possible to pursue doWnsiZing of each 
semiconductor chip and, thereby, doWnsiZing of the semi 
conductor device constituted by using these semiconductor 
chips. 

[0019] Moreover, the process of fabrication of the semi 
conductor device of the present invention comprises: a 
process of performing die bonding plural semiconductor 
chips on a supporting substrate; a process of forming an 
insulation ?lm so as to incrust a semiconductor chip on the 

supporting substrate; and a process of forming on the 
insulation ?lm Wiring connected to each respective semi 
conductor chip through such connection hole. In addition, it 
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is also possible to perform a process of removing the 
supporting substrate from the semiconductor chip and the 
insulation ?lm afterWards. 

[0020] In such process of fabrication of the semiconductor 
device of such construction, as Wiring is formed on the 
insulation ?lm by patterning utiliZing lithography technol 
ogy Without relying on Wire bonding, it is possible to obtain 
a semiconductor device having each semiconductor chip 
directly interconnected by means of such Wiring. Further 
more, When the supporting substrate is removed, it is pos 
sible to obtain the semiconductor device holding plural 
semiconductor chips incrusted from one surface, thus having 
another surface of the plural semiconductor chips exposed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] The foregoing and other objects, features and 
advantages of the present invention Will be apparent to those 
skilled in the art from the folloWing description of the 
preferred exemplary embodiments of the present invention 
taken in conjunction With the accompanying draWings, in 
Which: 

[0022] FIG. 1 is a plane vieW and a cross-sectional vieW 
shoWing a construction of a semiconductor device according 
to the ?rst embodiment of the present invention; 

[0023] FIG. 2 is a cross-sectional process vieW (part 1) 
shoWing a fabrication process of the semiconductor device 
according to the ?rst embodiment of the present invention; 

[0024] FIG. 3 is a cross-sectional process vieW (part 2) 
shoWing a fabrication process of the semiconductor device 
according to the ?rst embodiment of the present invention; 

[0025] FIG. 4 is a plane vieW and a cross-sectional vieW 
shoWing a construction of a semiconductor device according 
to the second embodiment of the present invention; 

[0026] FIG. 5 is a cross-sectional process vieW (part 1) 
shoWing a fabrication process of the semiconductor device 
according to the second embodiment of the present inven 
tion; 
[0027] FIG. 6 is a cross-sectional process vieW (part 2) 
shoWing a fabrication process of the semiconductor device 
according to the second embodiment of the present inven 
tion; and 

[0028] FIG. 7 is a plane vieW and a cross-sectional vieW 
shoWing a construction of a conventional semiconductor 
device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0029] (First Embodiment) 
[0030] FIG. 1A is it is a plane vieW and FIG. 1B is an 
A-A‘ sectional vieW of FIG. 1A, shoWing a ?rst embodiment 
of a semiconductor device according to the present inven 
tion. Each of an insulation ?lm and each of a connection 
hole, Which are constituent elements of the semiconductor 
device, are illustrated only in the sectional vieW. The semi 
conductor device shoWn in these ?gures is a semiconductor 
device of so-called MCM type, comprising a supporting 
substrate 1 having a plurality of semiconductor chips 2 and 
3 (tWo shoWn in the ?gures) mounted thereon. In addition, 
such semiconductor chips 2 and 3 are, for example, a logic 
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semiconductor chip 2 having a logic circuitry for signal 
processing and a signal controlling circuitry for a laser disc 
reading formed thereon, and a memory semiconductor chip 
3 having a 32 Bit DRAM circuitry formed thereon. 

[0031] On such semiconductor chips 2 and 3, in addition 
to each functional circuit (the logic and the memory circuit), 
an input-output interface circuit (herein after referred to as 
I/O circuit) 2a and 3a, a poWer supply interface circuit, not 
illustrated in the ?gures hereof (herein after referred to as 
poWer supply circuit) and also an electrostatic protection 
circuit or the like are respectively provided. HoWever, an I/O 
circuit function for a DRAM circuitry is built in the I/O 
circuit 2a of the logic semiconductor chip 2. Furthermore, a 
poWer supply circuit function for the DRAM circuitry is 
built in the poWer supply circuit of the logic semiconductor 
chip 2. 

[0032] In addition, electrode pads 2b and 3b (shoWn only 
in the plane vieW) pursuing connections betWeen the semi 
conductor chips 2 and 3, and other electrode pads 2c and 3c 
(shoWn only in the plane vieW) are provided for each 
semiconductor chips 2 and 3. 

[0033] Furthermore, although not illustrated in the ?gures, 
an electrode pad of 20 pm><20 pm square and a testing pad 
of 100 pm><100 pm square connected thereon, are provided 
for each semiconductor chips 2 and 3, as a portion of an 
upper layer Wiring connected to the I/O circuit 2a and 3a. In 
addition, circuit testing is done by hitting the inspection pad 
in a Wafer form With a needle and, after grinding the Wafer 
from a bottom side and having the Wafer spliced into each 
chip, only chips that have good quality as determined from 
such circuit testing are picked up as the semiconductor chips 
2 and 3. 

[0034] In addition, an insulation ?lm 4 is formed on the 
supporting substrate 1 so as to cover these semiconductor 
chips 2 and 3. In this insulation ?lm 4, connection holes 5 
are provided, each reaching the respective electrode 7 pads 
2b and 3b on a surface of each respective semiconductor 
chips 2 and 3. 

[0035] In addition, Wiring connected to each semiconduc 
tor chips 2 and 3 is formed on such insulation ?lm 4 through 
the connection holes 5. 

[0036] Moreover, on the insulation ?lm 4, an interlayer 
dielectric 7 having the Wiring incrusted therein, a connection 
hole 8 formed in the interlayer dielectric 7, and an upper 
layer Wiring 9 connected to the Wiring on the insulation ?lm 
4 through such connection hole 8 are formed to constitute a 
multi level interconnection structure. These Wiring and 
upper layer Wiring 9 are set so that, among the input-output 
interface circuit 2a and 3a and the poWer supply circuit of 
each semiconductor chips 2 and 3, only the I/O circuit 2a 
and the poWer supply circuit provided for the logic circuit 
semiconductor chips 2 and 3 are shared by tWo of semicon 
ductor chips 2 and 3. 

[0037] Still, an upper layer insulation ?lm 10 is formed on 
the interlayer dielectric 7 so as to cover this upper layer 
Wiring 9 and, on this upper layer insulation ?lm 10, a 
connection hole 11 reaching the upper layer Wiring 9 is 
provided. Furthermore, a protruding electrode 12 connected 
to the upper layer Wiring 9 on the interlayer dielectric 7 
(illustrated only in the cross-sectional vieW) through the 
connection hole 11 is provided in the upper layer insulation 
?lm 10. 
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[0038] In the semiconductor device of such a construction, 
each semiconductor chips 2 and 3 are directly intercon 
nected by means of the the Wiring 6 and the upper layer 
Wiring 9, formed on the insulation ?lm 4 and the interlayer 
dielectric 7, Without an intermediation of the supporting 
substrate 1. In addition, connection With an outside device is 
provided by means of the protruding electrode 12. As a 
result, it is not necessary to establish space for the electrode 
pads and the Wiring on the supporting substrate 1, so that it 
is enough to have only space for carrying the semiconductor 
chips 2 and 3. Therefore, it is possible to pursue doWnsiZing 
of the semiconductor device and to achieve a high-density 
assembly. 

[0039] Furthermore, as interconnection betWeen each of 
the semiconductor chips 2 and 3 can be done directly by 
means of the Wiring 6 and the upper layer Wiring 9 Without 
utiliZation of Wire, enhanced functionality can be achieved 
as it becomes possible to increase Wire connection density, 
along With the realiZation of high-speed operation. 

[0040] Still, in this semiconductor device, as the I/O 
circuit 2a provided in the logic semiconductor chip 2 and the 
poWer supply circuit are shared betWeen tWo of the semi 
conductor chips 2 and 3, it is possible to reduce the siZe of 
these large circuits of high poWer consumption, thus 
enabling the poWer consumption of the semiconductor 
device as a Whole to be largely reduced. As a result, it is 
possible to reduce the heating emission of the semiconductor 
device, thus enabling pursue of improvement of reliability of 
the semiconductor device. 

[0041] Next, the process of fabrication of the semicon 
ductor device of the construction above is explained based 
on cross-sectional vieWs of FIG. 2 and FIG. 3. 

[0042] At ?rst, as shoWn in FIG. 2A, on one surface of the 
supporting substrate 1 made of silicon Wafer, a target mark 
1a corresponding to a chip arrangement of MCM is formed 
and, While taking alignment betWeen this target mark 1a and 
Wiring pattern on a surface of each of semiconductor chips 
table 2 and 3 (not shoWn in the ?gure), die bonding of each 
semiconductor chips 2 and 3 is performed on a determined 
position of supporting substrate 1, utiliZing a die bond 
device A. At this event, bonding of the supporting substrate 
1 With each semiconductor chips 2 and 3 is done by using an 
electro conductive adhesive 20. 

[0043] Next, as shoWn in FIG. 2B, 21 ?rst insulation ?lm 
4a is formed on the supporting substrate 1 so as to have each 
semiconductor chips 2 and 3 incrusted therein. This ?rst 
insulation ?lm 4a is formed so as to have a thickness 
exceeding that of the semiconductor chips 2 and 3. Subse 
quently, a second insulation ?lm 4b of thickness exceeding 
a difference in thickness betWeen the semiconductor chips 2 
and 3 is formed over the ?rst insulation ?lm 4a. After that, 
a surface of the second insulation ?lm 4b is ground ?at by 
means of a CMP (Chemical Mechanical Polishing) method 
and, furthermore, by forming a third insulation ?lm having 
a thickness of approximately 1 pm (not shoWn in the ?gure) 
over the second insulation ?lm 4b, an insulation ?lm 4 
having a ?at surface and constituted by laminating each of 
these insulation ?lms is obtained. 

[0044] Further, as shoWn in FIG. 2C, a resist pattern 21 is 
formed on the insulation ?lm 4 by means of using lithog 
raphy technology. At this event, While taking alignment With 
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the Wiring pattern on the surface of each semiconductor 
chips 2 and 3, the resist pattern 21 having a hole pattern in 
a predetermined position is formed upon performing pattern 
exposure. 

[0045] Next, the insulation ?lm 4 is etched using such 
resist pattern 21 as a mask, to then form a connection hole 
5 (having, for example, an aperture of 18 pm><18 pm) 
reaching the electrode pads on the surface of the semicon 
ductor chips 2 and 3. 

[0046] Subsequently, after removing the resist pattern 21 
from the insulation ?lm 4, a neW resist pattern 22 is formed 
over the insulation ?lm 4 by means of the lithography 
technology, as shoWn in FIG. 3A. At this event, While taking 
alignment With the Wiring pattern on the surface of each 
semiconductor chips 2 and 3, the resist pattern 22 having a 
hole pattern in a predetermined position is formed upon 
performing pattern exposure. 

[0047] AfterWards, the surface layer of the insulation ?lm 
4 is etched using such resist pattern 22 as a mask, to then 
form a Wiring trench 4d approximately 2 pm deep on the 
surface of the insulation ?lm 4. 

[0048] Then, after removing the resist pattern 22, a copper 
(Cu) ?lm 50 nm thick is accumulated as a nucleus groWth 
layer by means of a sputter method, on the Wiring trench 4d 
and on the insulation ?lm 4 including an inner Wall of the 
connection hole 5, to then form a Cu ?lm having a thickness 
of 5 pm by electro less deposition. Then, the Cu on the 
surface of the insulation ?lm 4 is removed by means of a 
CMP device for Cu, to then leave Cu only in the Wiring 
trench 4d and the connection holes 5. 

[0049] From the above, as shoWn in FIG. 3B, Wiring made 
of Cu connected to the semiconductor chips 2 and 3 through 
the connection holes 5 is formed. 

[0050] In addition, the lithography apparatus used in the 
formation of the resist pattern 21 and 22 described above and 
the etching apparatus used in the etching process are pro 
cesses used in the pre-process of the semiconductor fabri 
cation (in other Words, a Wafer process). In addition, the 
alignment for the pattern exposure during lithography can be 
done for each group of the semiconductor chips 2 and 3 
constituting the semiconductor device, as Well as for each of 
the semiconductor chips 2 and 3. 

[0051] After the above is done, by repeating the process 
described by means of FIG. 2B to FIG. 3B several times, as 
shoWn in FIG. 3C, the interlayer dielectric 7 is formed on 
the insulation ?lm 4 so as to cover the Wiring 6, connection 
holes 8 are formed in such interlayer dielectric 7 and, 
furthermore, a top layer Wiring 9 connected With the Wiring 
6 on the interlayer dielectric 7 is formed. By the Way, What 
is illustrated here is a case of having the fabrication process 
described above repeated once. 

[0052] Moreover, in the top Wiring layer, a pad for for 
mation of a protruding electrode is formed at the same event 
of the Wiring formation. At this event, While forming the top 
layer Wiring 9, a testing pad (not shoWn in the ?gure) 
connected to a protruding electrode formation pad 9a is 
provided together With such protruding electrode formation 
pad 9a provided on the interlayer dielectric 7 as part of the 
top layer Wiring 9. 

[0053] Next, a circuit protection ?lm (not shoWn in the 
?gure) is formed on the interlayer dielectric 7 so as to cover 
the top layer Wiring 9 and the protruding electrode formation 
pad 9a, a WindoW is open in this circuit protection ?lm for 
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exposing only the testing pad. Then, after grinding the 
supporting substrate 1, made of silicon Wafer, from another 
surface so as to reduce its thickness, a MCM performance 
test and sorting is done by needle-hitting the testing pad With 
a testing probe. 

[0054] After the above, after removing the circuit protec 
tion ?lm described above, an upper layer insulation ?lm 10 
is formed on the interlayer dielectric 7 so as to cover the 
upper layer Wiring 9 and the protruding electrode formation 
pad 9a, a connection hole 11 is formed on the upper layer 
insulation ?lm 10 so as to reach the protruding electrode 
formation pad 9a by means of the lithography method and 
subsequent etching. Subsequently, a protruding electrode 12 
(protruding electrode for MCM assembly), connected With 
the protruding electrode formation pad 9a through such 
connection hole 11 is formed on the upper layer insulation 
?lm 10. 

[0055] Next, as indicated in FIG. 1, the supporting sub 
strate 1 made of silicon Wafer is divided for each MCM, 
non-defective units approved by the performance test 
described above are picked up and resin sealing is done to 
therefore completing the semiconductor device. 

[0056] According to such a process of fabrication, the 
connection holes 5, 8, 11, the Wiring 6 and the upper layer 
Wiring 9 are formed by patterning using the lithography 
technology and the etching technology utiliZed in the pre 
process of the semiconductor fabrication (in other Words, the 
Wafer process), then the semiconductor device is obtained 
by interconnecting each semiconductor chips 2 and 3 
directly via such Wirings 6 and 9. As a result, compared With 
the related technology of interconnecting semiconductor 
chips 2 and 3 through pads and Wires formed on the 
supporting substrate 1, it is possible to increase the Wiring 
density as Well as permitting connection from a shorter 
distance. Therefore, it is possible to pursue increased opera 
tion speed and high performance of the semiconductor 
device. 

[0057] Furthermore, the utiliZation of silicon Wafer as the 
supporting substrate 1 permits realiZation of an easy appli 
cation for the semiconductor fabrication pre-process. 

[0058] (Second Embodiment) 
[0059] FIG. 4A is a plane vieW shoWing a second embodi 
ment of the semiconductor device of the present invention, 
While FIG. 4B shoWs an A-A‘ cross-sectional vieW of FIG. 
4A. What the semiconductor device shoWn in these ?gures 
differs from the semiconductor device of the ?rst embodi 
ment is the Way the semiconductor chips 2 and 3 are 
supported, and other structures are similar. 

[0060] In other Words, such semiconductor device is a 
MCM With no supporting substrate provided therein, having 
each semiconductor chips 2 and 3 incrusted in the insulator 
layer 4 from a surface thereof, so that another surface of the 
plural semiconductor chips 2 and 3 are exposed. In the 
present case, the insulator layer 4 is equivalent to the 
insulation ?lm 4 of the ?rst embodiment. 

[0061] For this reason, connection holes 5 reaching an 
electrode pad (not shoWn in the ?gures) on the surface of 
each semiconductor chips 2 and 3 are provided on such 
insulator layer (insulation ?lm) 4. 

[0062] In a semiconductor device of such construction, 
similarly as the semiconductor device of the ?rst embodi 
ment, has each semiconductor chips 2 and 3 directly inter 
connected by means of Wiring 6 and upper layer Wiring 9 
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and, in addition, as connection to an outside device is 
pursued by means of a protruding electrode 12, a same effect 
as the semiconductor device of the ?rst embodiment is 
obtained. 

[0063] Furthermore, from the fact that the other surface of 
each semiconductor chips 2 and 3 is exposed, the heat 
radiation ef?ciency increases in comparison With the semi 
conductor device of the ?rst embodiment. As a result, it is 
possible to improve even more the reliability of the semi 
conductor. In addition, from the fact that there is no sup 
porting substrate corresponding to the ?rst embodiment, it is 
possible to make the semiconductor device relatively thin 
ner. 

[0064] Next, a process of fabrication of the semiconductor 
device of the construction mentioned above is explained 
With reference to FIG. 5 and cross-sectional sectional pro 
cess vieW of FIG. 6. 

[0065] First, as shoWn in FIG. 5A, a supporting substrate 
1 made of silicon Wafer is prepared, on Which a target mark 
la is formed in a similar Way as in the ?rst embodiment, then 
resin 30 is applied to one surface thereof. Subsequently, 
While taking alignment betWeen the target mark 1a and 
Wiring patterns (not shoWn in the ?gures) on the surface of 
each semiconductor chips 2 and 3, a die bond device A is 
used for performing die bonding of each semiconductor 
chips 2 and 3 to the supporting substrate 1 in a predeter 
mined position, so as to have the semiconductor chips 
having a surface facing up. At this event, each semiconduc 
tor chips 2 and 3 are placed so as to ?oat against resin 30 to 
then have the surface of each semiconductor chips 2 and 3 
adjusted to a same height. 

[0066] After the above, by proceeding With the process 
described in FIG. SE to FIG. 6C in a Way similar to the ?rst 
embodiment explained by means of FIG. 2B to FIG. 3C, as 
described in FIG. 6C, an insulation ?lm 4 turned to an 
insulator layer 4, connection holes 5, Wiring 6, an interlayer 
dielectric 7, connection holes 8 and upper layer Wirings 9 
and 9 a are formed and, after performance test, an upper 
layer insulation ?lm 10, a connection hole 11 and bump 12 
is formed. HoWever, a BGR process for reducing thickness 
of the supporting substrate I done before performance test is 
omitted so that thickness of supporting substrate 1 is kept as 
it is. 

[0067] Next, a dicing process is performed to then form a 
dicing trench 31 on a border portion of the MCM. HoWever, 
the dicing trench 31 is provided up to an intermediate depth 
in the supporting substrate 1. 

[0068] After the above, the resin 30 betWeen the support 
ing substrate 1 and each semiconductor chips 2 and 3 and the 
insulation ?lm 4 is solved by pouring resin solvent solution 
into the dicing trench 31. From such procedure, as shoWn in 
FIG. 4, each MCM is separated from the supporting sub 
strate 1, non-defective units as determined by the perfor 
mance test are picked up and resin sealing is performed, thus 
completing the semiconductor device. 

[0069] According to such process of fabrication, as 
described through FIG. 5A, it is possible to adjust the 
surface height of semiconductor chips 2 and 3 to a uniform 
level by making each semiconductor chips 2 and 3 ?oat on 
resin 30. As a result, it becomes easy to ?atten the insulation 
?lm 4 so that it is possible to pursue a thinner semiconductor 
device. 

[0070] In addition, it is possible to reduce production cost 
of the semiconductor device as recycling of the supporting 
substrate 1 made of silicon Wafer is possible. 
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[0071] In each embodiment as explained above, descrip 
tion is made for the case in Which the I/O circuit function for 
the DRAM circuitry is built in the I/O circuit 2a of the logic 
semiconductor chip 2, the poWer supply circuit function for 
the DRAM circuitry is built in the poWer supply circuit of 
the semiconductor chip 2, and the Wiring 4 and the upper 
layer Wiring 9 are provided so that the I/O circuit 2a and the 
poWer circuit of this semiconductor chip 2 are shared 
betWeen tWo semiconductor chips 2 and 3. As a result, in the 
memory semiconductor chip 3, it is not required to establish 
an I/O circuit 3a and a poWer supply circuit, so that, by using 
the memory chip 3 that does not have these circuitry, the siZe 
of the memory chip can be reduced, thus further doWnsiZing 
of the semiconductor device can be realiZed. Such case can 
be similarly applied to an electrostatic protection circuit. 

[0072] In addition, a semiconductor chip having the I/O 
circuit function, the poWer supply circuit function, the 
electrostatic protection circuit function or the like of other 
semiconductor chips built in, is not limited to the logic 
semiconductor chip 2, so that it is possible to have the I/O 
circuit function, the poWer supply circuit function and 
further the electrostatic protection circuit function or the like 
for the logic circuitry included in the memory semiconduc 
tor chip 3. 

[0073] HoWever, When doing circuit test of the semicon 
ductor chip that does not include the I/O circuitry, the I/O 
circuitry is included in the test probe, so that the circuit test 
is done via such I/ O circuitry upon needle-hitting the test pad 
of the semiconductor chip. 

[0074] In addition, in the preferred embodiments men 
tioned above, description is made for a semiconductor 
device having a construction in Which the I/O circuit func 
tion for the DRAM circuitry is built in the I/O circuit 2a of 
the logic semiconductor chip 2 and the poWer supply circuit 
function for the DRAM circuitry is built in the poWer supply 
circuit of the semiconductor chip 2, as stated above. HoW 
ever, the semiconductor device of the present invention is 
also applicable to a semiconductor device having the I/O 
circuit, the poWer supply circuit, the electrostatic protection 
circuit and others provided for each semiconductor chip, in 
a similar Way to a conventional semiconductor device. 

[0075] In a semiconductor device of such construction, a 
reduced-scale MCM is constituted as described above by 
using a multi purpose semiconductor chip for each semi 
conductor chip. As a result, shipment of each individual 
semiconductor chip is also possible, thus alloWing a choice 
betWeen shipment of the MCM and the individual semicon 
ductor chip according to a balance betWeen demand and 
supply. Therefore, it is possible to achieve an expanded 
production line ?exibility and reduction of inventory of 
semi-?nished articles (semiconductor chips, for example), 
thus alloWing reduction of production cost. 

[0076] Finally, the con?gurations and structures of respec 
tive units and portions described speci?cally With respect to 
the preferred embodiments of the present invention are only 
examples of realiZation of the present invention, so the 
embodiments thereof should not be construed as to limiting 
the technical scope of the present invention. 

What is claimed is: 

1. A semiconductor device, comprising: 

a plurality of semiconductor chips mounted on a sub 

strate; 
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an insulation ?lm provided on said substrate, wherein said 
plurality of semiconductor chips are incrusted in said 
insulation ?lm; and 

Wiring provided on said insulation ?lm, Wherein said 
Wiring is connected to said plurality of semiconductor 
chips through a connection hole formed on said insu 
lation ?lm. 

2. The semiconductor device according to claim 1, further 
comprising an upper layer insulation ?lm provided on said 
insulation ?lm, Wherein said upper layer insulation ?lm 
covers said Wiring; and 

an electrode provided on said upper layer insulation ?lm, 
Wherein said electrode is connected to said Wiring 
through a connection hole formed on said upper layer 
insulation ?lm. 

3. The semiconductor device according to claim 1, 
Wherein said Wiring is arranged so that a circuit included in 
a semiconductor chip among said plurality of semiconductor 
chips is a shared circuit, shared With another semiconductor 
chip of said plurality of semiconductor chips. 

4. The semiconductor device according to claim 3, 
Wherein said shared circuit is an input-output interface 
circuit for an external equipment. 

5. The semiconductor device according to claim 3, 
Wherein said shared circuit is a poWer supply circuit. 

6. The semiconductor device according to claim 3, 
Wherein said shared circuit is an electrostatic protection 
circuit. 

7. A semiconductor device, comprising: 

a plurality of semiconductor chips; 

an insulation layer supporting said plurality of semicon 
ductor chips, Wherein a surface of said plurality of 
semiconductor chips is incrusted in said insulation 
layer and another surface of said plurality of semicon 
ductor chips are exposed; and 

Wiring provided on said insulation layer, Wherein said 
Wiring is connected to each semiconductor chip of said 
plurality of semiconductor chips through a connection 
hole formed on said insulation layer. 

8. The semiconductor device according to claim 7, further 
comprising 

an upper layer insulation ?lm provided on said insulation 
layer, Wherein said upper layer insulation ?lm covers 
said Wiring; and 

an electrode provided on said upper layer insulation ?lm, 
Wherein said electrode is connected to said Wiring 
through a connection hole formed on said upper layer 
insulation ?lm. 

9. The semiconductor device according to claim 7, 
Wherein 

said Wiring is arranged so that a circuit included in a 
semiconductor chip among said plurality of semicon 
ductor chips is a shared circuit, shared With another 
semiconductor chip of said plurality of semiconductor 
chips. 

10. The semiconductor device according to claim 9, 
Wherein said shared circuit is an input-output interface 
circuit for an external equipment. 
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11. The semiconductor device according to claim 9, 
Wherein said shared circuit is a poWer supply circuit. 

12. The semiconductor device according to claim 9, 
Wherein said shared circuit is an electrostatic protection 
circuit. 

13. A semiconductor device, comprising a plurality of 
semiconductor chips mounted on a substrate, Wherein a 
circuit of a semiconductor chip among said plurality of 
semiconductor chips is a shared circuit, shared With another 
semiconductor chip of said plurality of semiconductor chips. 

14. The semiconductor device according to claim 13, 
Wherein said shared circuit is an input-output interface 
circuit for an external equipment. 

15. The semiconductor device according to claim 13, 
Wherein said shared circuit is a poWer supply circuit. 

16. The semiconductor device according to claim 13, 
Wherein said shared circuit is an electrostatic protection 
circuit. 

17. A method of fabrication of a semiconductor device, 
comprising the steps of: 

die bonding of a plurality of semiconductor chips on a 
substrate; 

forming of an insulation ?lm on said substrate, Wherein 
said plurality of semiconductor chips is incrusted in 
said insulation ?lm; 

forming of a connection hole reaching a semiconductor 
chip of said plurality of semiconductor chips on said 
insulation ?lm; and 

forming of Wiring on said insulation ?lm, Wherein said 
Wiring is connected to said semiconductor chip through 
said connection hole. 

18. The method of fabrication of a semiconductor device 
according to claim 17, further comprising the steps of: 

forming of an upper layer insulation ?lm on said insula 
tion ?lm, Wherein said upper layer insulation ?lm 
covers said Wiring; 

forming of a connection hole reaching said Wiring, on said 
upper layer insulation ?lm; and 

forming of an electrode on said upper layer insulation 
?lm, Wherein said electrode is connected to said Wiring 
through said connection hole. 

19. The method of fabrication of a semiconductor device 
according to claim 17, Wherein said substrate is a semicon 
ductor Wafer. 

20. The method of fabrication of a semiconductor device 
according to claim 17, Wherein 

said die bonding of said plurality of semiconductor chips 
on said substrate comprises die bonding of each said 
semiconductor chip on said substrate, Wherein each 
said semiconductor chip is set so as to ?oat on an 
adhesive resin applied on said substrate. 

21. The method of fabrication of a semiconductor device 
according to claim 17, Wherein 

after said step of forming said Wiring, said substrate is 
removed from said semiconductor chip and said insu 
lation ?lm. 


