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(57) ABSTRACT 
A semiconductor package of this invention has an insulating 
substrates, Wiring layers disposed on the surface of the 
insulating substrate, a semiconductor chip disposed in a 
device hole provided in the insulating substrate, inner-joint 
conductors for connecting at least part of the bonding pads 
on the surface of the semiconductor chip to the correspond 
ing inner-joint-conductors and connection lands connected 
to the Wiring layers. The device hole is provided so that it 
goes through the center of the insulating substrate. The 
semiconductor chip is thinner than the insulating substrate. 
Then, this semiconductor chip is disposed in the device hole 
such that a bottom thereof is ?ush With a bottom plane of the 
insulating substrate. Further, this invention provides a MCM 
in Which plural pieces of the thin semiconductor packages 
are laminated. In the MCM, the semiconductor packages are 
laminated such that top and bottom faces of the thin silicon 
chip are inverted. Predetermined connection lands are elec 
trically connected to each other through a connecting con 
ductor. This MCM has a high mechanical strength in its 
stacked structure and there is a 10W possibility that crack 
may occur in the package due to stress in the bending 
direction. 
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PACKAGE HAVING VERY THIN 
SEMICONDUCTOR CHIP, MULTICHIP MODULE 
ASSEMBLED BY THE PACKAGE, AND METHOD 

FOR MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a very thin semi 
conductor package mounting a very thin semiconductor 
chip, multichip module (MCM) in Which plural pieces of the 
very thin semiconductor packages are laminated, and manu 
facturing method for the same very thin semiconductor 
package and MCM. 

[0003] 2. Description of the Related Art 

[0004] FIG. 1 is a cross sectional vieW of a conventional 
MCM in Which the semiconductor packages are laminated. 
This MCM has a structure in Which tWo semiconductor 
packages are laminated by tape carrier package (TCP) 
architecture in a space having a restricted height. In the 
loWer TCP, Cu Wiring layers 104a, 104j are disposed on a 
polyimide ?lm 101, Which is an insulating substrate. End 
portions of the Cu Wiring layers 104a, 104j are connected to 
inner leads 203a, 203j. The inner leads 203a, 203j are 
connected to bonding pads of a silicon chip 94. Further, the 
silicon chip 104 is bonded to the insulating substrate 101 
With insulating adhesive (not shoWn). A top portion of the 
silicon chip 94 and the inner leads 203a, 203 j are sealed With 
sealing resin layer 95 made of epoXy or the like. Cu Wiring 
layers 105a, 105j are disposed on a surface of the polyimide 
?lm 102 on the upper TCP. End portions of the Cu Wiring 
layers 105a, 105j are connected to inner leads 204a, 204j, 
and the inner leads 204a, 204j are bonded to bonding pads 
disposed on the silicon chip 96. Further, the silicon chip 96 
is attached to the insulating substrate 102 With insulating 
adhesive (not shoWn). A top portion of the silicon chip 96 
and the inner leads 204a, 204j are sealed by sealing resin 
layer 97. In such a conventional semiconductor package 
having upper/loWer levels structure, the thickness of the 
silicon chips 94, 96 is about 200 pm. Thus, the thickness of 
each package is 350 pm to 500 pm. Therefore, the bending 
strength of the package is relatively high so that there is little 
possibility that the package may crack When bent. 

[0005] There are increasing demands recently for reduc 
tions in thickness, geometrical siZe, Weight and the like in 
the ?eld of IC cards, portable information instruments or 
mobile multimedia applications and the like. HoWever, 
because the height of the package from its mounting face of 
the MCM substrate is quite high, the MCM shoWn in FIG. 
1 is not capable of satisfying the recent demands such as the 
reduction in thickness. 

SUMMARY OF THE INVENTION 

[0006] Accordingly, the present invention has been con 
ceived to solve the above described problems and, therefore, 
it is an object of the invention is to provide a very thin 
semiconductor package suitable for a stacked structure, and 
strong against stress in a bending direction. 

[0007] Another object of the invention is to provide an 
MCM, Which is very thin in total thickness, and has a high 
breaking strength When the semiconductor packages are 
laminated. 
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[0008] More speci?cally, it is still another object to pro 
vide a very thin MCM in Which an occurrence of crack in the 
package due to stress in the bending direction is prevented 
effectively. 
[0009] A still another object of the present invention is to 
provide a manufacturing method for a very thin MCM, 
having a high breaking strength. 

[0010] To achieve the above object, a ?rst feature of the 
present invention inheres in a semiconductor package hav 
ing: insulating substrates; Wiring layers disposed on the 
surface of the insulating substrate; a semiconductor chip 
disposed in a device hole provided in the insulating sub 
strate; inner-joint-conductors for connecting at least part of 
the bonding pads on the surface of the semiconductor chip 
to the corresponding Wiring layers; and connection lands 
connected to the Wiring layers. The device hole is provided 
so as to penetrate the central portion of the insulating 
substrate. The thickness of the semiconductor chip is smaller 
than that of the insulating substrate. Then, the semiconduc 
tor chip is disposed in the device hole such that a bottom 
thereof is ?ush With a bottom plane of the insulating 
substrate. 

[0011] According to the ?rst feature of the present inven 
tion, the thickness of the semiconductor chip is reduced 
smaller than the normally used thickness. As the semicon 
ductor chip, an element semiconductor such as silicon (Si), 
germanium (Ge), etc. or a compound semiconductor chip 
such as gallium arsenide (GaAs), gallium phosphide (GaP), 
indium phosphide (InP), silicon carbide (SiC), etc. may be 
employed. And according to the semiconductor package of 
the ?rst feature, a very thin semiconductor package is 
achieved. 

[0012] A second feature of the present invention lies in 
laminated structure assembled by plural pieces of the semi 
conductor packages, each of the semiconductor packages is 
already stated in the ?rst feature of the present invention. 
That is, according to the second feature of the present 
invention, ?rst and second semiconductor packages, each 
having the above-described ?rst feature of the present inven 
tion, are laminated, for eXample. The ?rst semiconductor 
package has: a ?rst insulating substrate; ?rst Wiring layers 
disposed on the ?rst insulating substrate; a ?rst semicon 
ductor chip disposed in a ?rst device hole of the ?rst 
insulating substrate; ?rst inner-joint-conductors for connect 
ing the ?rst bonding pads to the ?rst internal Wiring layers; 
?rst connection lands connected to the ?rst Wiring layers. On 
the other hand, the second semiconductor package has a 
second insulating substrate disposed above the ?rst insulat 
ing substrate; second Wiring layers disposed on the second 
insulating substrate; a second semiconductor chip disposed 
in the second device hole of the second insulating substrate; 
second inner-joint-conductors for connecting the second 
semiconductor chip to the second Wiring layers; and second 
connection lands electrically connected to the ?rst connec 
tion lands. 

[0013] Here, the ?rst device hole is formed so as to 
penetrate the central portion of the ?rst insulating substrate. 
LikeWise, the second device hole is formed so as to penetrate 
the central portion of the second insulating substrate. The 
thickness of the ?rst and second semiconductor chip is 
smaller than that of the ?rst and second insulating substrates. 
The ?rst semiconductor chip is disposed in the ?rst device 
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hole such that a bottom thereof is ?ush With a bottom plane 
of the ?rst insulating substrate. The second semiconductor 
chip is disposed in the second device hole such that a bottom 
thereof is ?ush With a bottom plane of the second insulating 
substrate. The ?rst inner-joint-conductors connect at least 
part of the ?rst bonding pads on the ?rst semiconductor chip 
to the corresponding ?rst Wiring layers. The second inner 
joint-conductors connect at least part of the second bonding 
pads on the second semiconductor chip to the corresponding 
?rst Wiring layers. 
[0014] According to the MCM of the second feature of the 
invention, plural pieces of the thin semiconductor packages 
are laminated on the MCM substrate. And the upper and 
loWer semiconductor packages in a vertical direction are 
connected through their predetermined connection lands. 
Therefore, the thin semiconductor packages can be stacked 
in multi-levels in a preferable fashion, thereby the stacked 
performance being remarkably improved. If the present 
invention is applied to, for eXample, a media card of a digital 
camera, the media card having a large memory capacity 
despite a small siZe can be achieved. Further, because the 
semiconductor packages are laminated With the top and 
bottom surfaces of the thin silicon chips inverted and the 
predetermined connection lands are electrically connected, 
they can be stacked such that Weak portions of the thin 
semiconductor packages are not aligned on the same pro 
jection plane. As a result, the breaking strength of the MCM 
When the semiconductor packages are laminated is increased 
and the portion of the package Weak to stress in the bending 
direction can be reinforced, so that an occurrence of crack in 
the package can be prevented. 

[0015] Further, because the Wiring layer corresponding to 
an electrode designed not to be electrically connected may 
be cut off in the package level, just before a lamination 
process, it is possible to assign each of chips in stacked 
semiconductor packages With a speci?c address and deter 
mine Wiring layout for selection of the speci?c address. As 
a result, the respective stacked thin silicon chips can be 
operated independently of each other. 

[0016] According to a third feature of the present inven 
tion, the ?rst and second semiconductor packages are lami 
nated like the MCM of the second feature. Here, the ?rst 
semiconductor package has: a ?rst insulating substrate; ?rst 
Wiring layers disposed on the ?rst insulating substrate; a ?rst 
semiconductor chip disposed above a main surface of the 
?rst insulating substrate; ?rst inner-joint-conductors for 
electrically connecting at least part of the ?rst bonding pads 
to the corresponding ?rst Wiring layers; and a ?rst sealing 
member ?lled betWeen the ?rst insulating substrate and the 
?rst semiconductor chip. On the other hand, the second 
semiconductor package has a second insulating substrate 
shifted by a predetermined distance along a plane parallel to 
the ?rst insulating substrate relative thereto, having second 
Wiring layers electrically connected to the ?rst Wiring layers; 
a second semiconductor chip disposed above the main 
surface of the second insulating substrate; second inner 
joint-conductors for electrically connecting at least part of 
the second bonding pads to corresponding one of the second 
Wiring layers; and a second sealing member ?lled betWeen 
the second insulating substrate and the second semiconduc 
tor chip. 

[0017] According to the MCM of the third feature of the 
present invention, plural pieces of the thin semiconductor 
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packages are laminated on the MCM substrate, and conduc 
tors connect the upper and loWer semiconductor packages 
through their predetermined electrodes. Therefore, the thin 
semiconductor packages can be stacked in multi-levels in a 
preferable fashion, thereby the stacked performance being 
remarkably improved. Further, because the respective semi 
conductor packages are placed so that they move horiZon 
tally With respect to the plane of a loWer semiconductor 
package and the predetermined electrodes are electrically 
connected, the mechanical strength is made uniform so that 
an occurrence of crack in the package becomes hard to 
occur. Further, it is not necessary to prepare tWo kinds of the 
mirror symmetrical packages, and therefore the number of 
the kinds of necessary packages can be reduced. 

[0018] A fourth feature of the present invention lies in a 
method for manufacturing a multi-chip module having the 
steps of: (a) thinning a ?rst semiconductor chip having ?rst 
bonding pads and a second semiconductor chip having 
second bonding pads to 10 pm-lSO pm in thickness, respec 
tively; (b) delineating package Wirings on a main surface of 
a MCM substrate; (c) preparing a ?rst insulating substrate 
having a ?rst device hole and a second insulating substrate 
having a second device hole; (d) delineating ?rst Wiring 
layers and ?rst connection lands connected to the ?rst Wiring 
layers on the ?rst insulating substrate; (e) delineating second 
Wiring layers and second connection lands connected to the 

second Wiring layers on the second insulating substrate; placing the ?rst and second insulating substrates on a table 

so as to mount the ?rst and second semiconductor chips in 
the ?rst and second device holes; (g) connecting the ?rst 
bonding pads to the corresponding ?rst Wiring layers 
through ?rst inner-joint-conductors; (h) connecting the sec 
ond bonding pads to the corresponding second Wiring layers 
through second inner-joint-conductors; sealing the ?rst 
semiconductor chip and the ?rst inner-joint-conductor With 
resin and sealing the second semiconductor chip and the 
second inner-joint-conductor With resin; mounting the 
?rst insulating substrate on the MCM substrate so as to 
electrically connect the package Wirings to the ?rst connec 
tion lands; and (k) mounting the second insulating substrate 
on the ?rst insulating substrate so as to electrically connect 
the ?rst connection lands to the second connection lands. 

[0019] A ?fth feature of the present invention lies in a 
method for manufacturing a multi-chip module having the 
steps of: (a) thinning a ?rst semiconductor chip having ?rst 
bonding pads and a second semiconductor chip having 
second bonding pads to 10 pm-lSO pm in thickness, respec 
tively; (b) delineating package Wirings on a main surface of 
a MCM substrate; (c) preparing a ?rst insulating substrate 
and a second insulating substrate; (d) delineating ?rst Wiring 
layers on the ?rst insulating substrate; (e) delineating second 
Wiring layers on the second insulating; depositing selec 
tively a sealing member in a ?rst chip mount region on a 
main surface of the ?rst insulating substrate, mounting the 
?rst semiconductor chip at the position of the sealing 
member and connecting the ?rst bonding pads to the corre 
sponding ?rst Wiring layers through ?rst inner-joint-conduc 
tors; (g) depositing selectively a sealing member in a second 
chip mount region on a main surface of the second insulating 
substrate, mounting the second semiconductor chip at the 
position of the sealing member and connecting the second 
bonding pads to the corresponding second Wiring layers 
through second inner-joint-conductors; (h) mounting the 
?rst insulating substrate on the MCM substrate and con 
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necting electrically the package Wirings to the ?rst Wiring 
layers; and mounting the second insulating substrate on 
the ?rst insulating substrate by shifting it by a predetermined 
distance along a plane parallel to the ?rst insulating substrate 
relative thereto and connecting electrically the ?rst Wiring 
layers to the second Wiring layers. 

[0020] Other and further objects and features of the 
present invention Will become obvious upon an understand 
ing of the illustrative embodiments about to be described in 
connection With the accompanying draWings or Will be 
indicated in the appended claims, and various advantages 
not referred to herein Will occur to one skilled in the art upon 
employing of the invention in practice. 

BRIEF DESCRIPTION OF DRAWINGS 

[0021] FIG. 1 is a cross sectional vieW of a conventional 
MCM in Which tWo semiconductor packages are laminated; 

[0022] FIG. 2 is a schematic cross sectional vieW of a 
semiconductor package as a comparative example; 

[0023] FIG. 3A is a cross sectional vieW of a semicon 
ductor package according to a ?rst embodiment of the 
present invention; 

[0024] FIG. 3B is a cross sectional vieW of the MCM 
according to the ?rst embodiment of the present invention, 
assembled by laminating four semiconductor packages, each 
of Which is shoWn in FIG. 3A; 

[0025] FIG. 4 is a diagram for explaining a symmetrical 
relation of an upper and a loWer semiconductor chips 
convenient for laminating the semiconductor packages 
according to the ?rst embodiment of the present invention; 

[0026] FIGS. 5A and 5B are diagrams for explaining a 
symmetrical relation of an upper and a loWer semiconductor 
packages convenient for laminating the semiconductor 
packages according to the ?rst embodiment of the present 
invention; 

[0027] FIGS. 6A to 6G are cross sectional process dia 
grams shoWing a manufacturing method for the thin semi 
conductor package of the ?rst embodiment; 

[0028] FIG. 7A is a cross sectional vieW shoWing a 
structure for selecting a speci?c silicon chip address in the 
semiconductor package of the ?rst embodiment of the 
present invention; 

[0029] FIG. 7B is a plan vieW corresponding to FIG. 7A, 
namely FIG. 7A is the cross sectional vieW taken along the 
line VI-VI of FIG. 7B; 

[0030] FIG. 8A is a cross sectional vieW of a discrete 
semiconductor package according to a second embodiment 
of the present invention; 

[0031] FIG. 8B is a cross sectional vieW of the MCM 
according to the second embodiment of the present inven 
tion, constructed by laminating the discrete semiconductor 
packages, each of Which is shoWn in FIG. 8A; 

[0032] FIGS. 9A to 9D are process diagrams for shoWing 
a manufacturing method for the thin semiconductor package 
according to the second embodiment of the present inven 
tion; 

Aug. 9, 2001 

[0033] FIG. 10A is a cross sectional vieW of the MCM 
according to a third embodiment of the present invention; 

[0034] FIG. 10B is a side vieW, observed along a direction 
perpendicular to the direction of the cross-sectional plane of 
the FIG. 10A, shoWing a structure of the MCM according to 
the third embodiment of the present invention; and 

[0035] FIG. 10C is a plan vieW shoWing a structure of the 
MCM according to the third embodiment of the present 
invention. 

[0036] FIG. 11 is a plan vieW shoWing connection lands of 
the semiconductor package according to the other embodi 
ment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0037] Various embodiments of the present invention Will 
be described With reference to the accompanying draWings. 
It is to be noted that the same or similar reference numerals 
are applied to the same or similar parts and elements 
throughout the draWings, and the description of the same or 
similar parts and elements Will be omitted or simpli?ed. 
Generally and as it is conventional in the representation of 
semiconductor devices, it Will be appreciated that the vari 
ous draWings are not draWn to scale from one ?gure to 
another nor inside a given ?gure, and in particular that the 
layer thicknesses are arbitrarily draWn for facilitating the 
reading of the draWings. In the folloWing descriptions, 
numerous speci?c details are set fourth to provide a through 
understanding of the present invention. HoWever, it Will be 
obvious to those skilled in the art that the present invention 
may be practiced Without such speci?c details. 

(COMPARATIVE EXAMPLE) 
[0038] To reduce the thickness of the semiconductor pack 
age further, the inventor of the present invention has used a 
thin silicon chip 205 thinner than an insulating substrate 201 
as shoWn in FIG. 2. And the inventor has considered, 
evaluated and assessed a semiconductor package in Which 
this thin silicon chip 205 is completely buried in a device 
hole 204 of the insulating substrate 201 as shoWn in FIG. 2. 
The semiconductor package shoWn in FIG. 2 has used 
polyimide ?lm as the insulating substrate 201, and Cu Wiring 
layers 202a, 202j Were disposed on the top side thereof. 
Ends of the Cu Wiring layers 202a, 202 j served as inner leads 
203a, 203j. The inner leads 203a, 203j Were connected to 
bonding pads of the thin silicon chip 205. This thin silicon 
chip 205 Was as thin as, for example, 30 pm-120 pm. The 
thin silicon chip 205 and the inner leads 203a, 203j Were 
sealed and buried in the device hole 204 by resin 206 such 
as epoxy. 

[0039] If a semiconductor package Was assembled With 
the thin silicon chip 205 shoWn in FIG. 2, the entire 
thickness of the package can be reduced to less than 200 pm. 
HoWever, although the entire thickness of the package Was 
able to reduced toWards less than 200 p m by using the 
structure of the semiconductor package shoWn in FIG. 2, the 
mechanical strength of the package itself Was found to be 
very Weak. If stress Was applied in a bending direction When 
the MCM Was assembled With the overlaying structure 
shoWn in FIG. 1, there Was found a problem that a crack has 
occurred in the MCM. 
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(FIRST EMBODIMENT) 
[0040] As shown in FIG. 3A, the semiconductor package 
according to the ?rst embodiment of the present invention 
has an insulating substrate 111, Wiring layers 
121a, . . . , 121j, . . . disposed on the surface of this insulating 

substrate 111, a semiconductor chip 131 disposed in the 
device hole 731 provided in the insulating substrate 111. A 
plurality of bonding pads 821a, . . . , 821j, . . . are disposed 

on the surface of the semiconductor chip 131. The semicon 
ductor package according to the ?rst embodiment further has 
inner-joint-conductors (inner leads) 721a, . . . , 721j, . . . for 

connecting the bonding pads 821a, . . . , 821j, . . . to the 

corresponding Wiring layers 121a, . . . , 121j, . . . And 

connection lands 151a, . . . , 151j, . . . are connected to the 

Wiring layers 121a, . . . , 121j . . . The device holes 731 are 

provided so as to penetrate a central portion of the insulating 
substrate 111. The semiconductor chip 131 is made thinner 
than the insulating substrate 111. The semiconductor chip 
131 is disposed in the device hole 731 such that its bottom 
surface is exposed so that the bottom level is ?ush With the 
bottom plane of the insulating substrate 111. The insulating 
substrate 111 is an insulating polymer ?lm having a thick 
ness of, for example, 75 pm. As the insulating polymer ?lm, 
for example, polyimide ?lm such as tape automated bonding 
(TAB) tape is preferable. The insulating substrate (insulating 
polymer ?lm) 111 acts as “an interposer” of the MCM shoWn 
in FIG. 3B. 

[0041] The Wiring layers 121a, . . . , 121j, . . . , each having 

a thickness of, for example, 18 pm are bonded to a surface 
of the insulating substrate (insulating polymer ?lm) 111 With 
adhesive. The ends of the Cu Wiring layers 
121a, . . . , 121j, . . . are projected into the device hole 731 

forming a group of the inner leads 721a, . . . , 721j, . . . 

Although details are not shoWn, the end portions of the inner 
leads 721a, . . . , 721j, . . . are electro- or electroless plated 

With Au (gold) or the like to facilitate connection thereof 
With the bonding pads 821a, . . . , 821j. . . The Cu Wiring 

layers 121a, . . . , 121j, . . . may be entirely plated With Au 

(gold) or the like. 

[0042] Each side of the rectangular silicon chip 131 is 
smaller than sides of rectangular WindoW serving as the 
device hole 731. The thickness of the silicon chip 131 is 
elected to be, for example, 50 pm. This silicon chip 131 is 
buried in the device hole 731 in a face up orientation. The 
respective bonding pads 821a, . . . , 821j, . . . provided on 

perimeter of the surface of the silicon chip 131 are bonded 
to the inner leads 721a, . . . , 721j, . . . through a 

thermocompression process called “gang bonding”. This 
process is referred as “inner lead bonding (ILB)”. The inner 
leads 721a, . . . , 721j, . . . can be bonded to bonding pads 

821a, . . . , 821j, . . . using soldering, by heating With 

pressure. As the interposer 111, another ?exible substrate 
different from the TAB tape can be employed. Further, 
instead of the ?exible substrate a rigid substrate, or a 
polymer substrate reinforced With Woven ?bers (e-glass, 
s-glass, quartZ, aramid etc.) may be used as the interposer 
111. As the rigid substrate, a very common laminate mate 
rial, consisting of epoxy and e-glass may be used. This glass 
epoxy is referred as “American National Standard Institute 
(ANSI) FR-4 grade substrate”. 
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[0043] Further, a beam lead having bump may be used to 
connect the interposer 111 to the silicon chip 131. Further, 
Wire bonding method can be used to connect the interposer 
111 to the silicon chip 131. 

[0044] A sealed resin layer 141 is formed so as to cover a 
area in Which the silicon chip 131 is buried in the device hole 
731 and an adjacent area in Which the connecting portions 
betWeen the bonding pads 821a, . . . , 821j, . . . and inner 

leads 721a, . . . , 721j, . . . are included. This sealed resin 

layer 141 is buried in a gap betWeen the sideWall of the 
device hole 731 and the semiconductor chip 131. The sealed 
resin layer 141 is buried so as to have the same bottom level 
as the bottom plane of the insulating substrate 111 as shoWn 
in FIG. 3A. The connection lands 151a, . . . , 151j, . . . are 

connected to the Cu Wiring layers 121a, . . . , 121j, . . . 

Through holes 741a, . . . , 741j, . . . , are respectively formed 

just beloW the connection lands 151a, . . . , 151j, . . . Within 

the insulating substrate 11. The thickness of the thin semi 
conductor package according to the ?rst embodiment of the 
present invention as shoWn in FIG. 3A can be reduced to, 
for example, less than 200 pm. 

[0045] Then, as shoWn in FIG. 3B, it is permissible to 
assemble the MCM by laminating four pieces of the semi 
conductor packages, each of Which described in FIG. 3A. 
Namely, in FIG. 3B, the same ?rst to fourth semiconductor 
packages as that shoWn in FIG. 3A is laminated on a MCM 
substrate 16 one by one. The thickness of each of the ?rst to 
fourth semiconductor chips 131-134 mounted in the ?rst to 
fourth semiconductor packages is smaller than that of each 
of the ?rst to fourth insulating substrates 111-114, respec 
tively. Package Wirings 17a, . . . , 17j, . . . are delineated on 

the surface of the MCM substrates 16. 

[0046] The ?rst semiconductor package has a ?rst insu 
lating substrate 111, ?rst Wiring layers 121a, . . . , 121j,. . . 

disposed on the surface of the ?rst insulating substrate 111, 
a ?rst semiconductor chip 131 disposed in the ?rst device 
hole of the ?rst insulating substrate 111, ?rst inner-joint 
conductors (inner leads) 721a, . . . , 721j, . . . for connecting 

at least part of the ?rst bonding pads 821a, . . . , 821j, . . . 

on the surface of the ?rst semiconductor chip 131 to at least 
part of the corresponding ?rst Wiring layers 
121a, . . . , 121j, First connection lands 

151a, . . . , 151j, . . . are connected to the ?rst Wiring layers 

121a, . . . , 121j, . . . The ?rst device hole is formed so as 

to penetrate the central portion of the ?rst insulating sub 
strate 111. The ?rst semiconductor chip 131 is disposed in 
the ?rst device hole such that its bottom surface is exposed 
so as to be ?ush With the bottom plane of the ?rst insulating 
substrate 111. First through holes are formed just beloW the 
?rst connection lands 151a, . . . , 151j, . . . Within the ?rst 

insulating substrate 111. First stud conductors 
251a, . . . , 251j, . . . are buried in the ?rst through holes so 

as to be connected to the package Wirings 
17a, . . . , 17j, . . . on the surface of the MCM substrate 16. 

A ?rst sealing resin 141 is buried in a gap betWeen the 
sideWall of the ?rst device hole and the ?rst semiconductor 
chip 131. The bottom surface of the ?rst sealing resin 141 is 
con?gured such that it ?ushes With the bottom plane of the 
?rst insulating substrate 111. 

[0047] On the other hand, the second semiconductor pack 
age has a second insulating substrate 112 disposed above the 
?rst insulating substrate 111, second Wiring layers 
122a, . . . , 122j, . . . disposed on the surface of the second 


















