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MULTI-LAYER INTERCONNECTION CIRCUIT 
MODULE AND MANUFACTURING METHOD 

THEREOF 

TECHNICAL FIELD 

[0001] The present invention relates to a multi-layer inter 
connection circuit module in Which thin structure and high 
density Wiring have been realized, and a manufacturing 
method thereof. 

[0002] This Application claims priority of Japanese Patent 
Application No. 2002-195018, ?eld on Jul. 3, 2002, the 
entirety of Which is incorporated by reference herein. 

BACKGROUND ART 

[0003] In various digital electronic equipments, e.g., per 
sonal computer, mobile telephone, video equipment and/or 
audio equipment, etc., there is provided multi-chip circuit 
module on Which semiconductor chips such as various IC 
elements or LSI elements, etc. are mounted. In various 
digital electronic equipments, ?nning of circuit pattern, 
miniaturization of IC package, rapid improvement in inte 
gration scale, multi-pin structure and/or improvement in 
mounting method, etc. have been provided so that minia 
turization and high level function of the multi-chip circuit 
module are realized. Thus, miniaturization and light Weight, 
and/or thin structure are realized, and high performance, 
high level function, multi-function and/or high speed pro 
cessing, etc. have been realized. 

[0004] In multi-chip circuit modules, there are also circuit 
modules Where the so-called system LSI on Which circuits 
having different functions, e.g., logic function and memory 
function or analog function and digital function, etc. are 
mounted are constituted. In the multi-chip circuit modules, 
there are also circuit modules in Which the so-called multi 
chip circuit module Where functional blocks of respective 
processes are manufactured as individual semiconductor 
chips and these semiconductor chips are mounted on the 
same board is constituted. 

[0005] MeanWhile, in the multi-chip circuit module, in 
order to realize further improvement in performance, real 
ization of high speed of microprocessor and/or realization of 
high density of signal Wiring betWeen memory chips are 
required, and it is necessary to take a measure for the 
problem of Wiring delay. In the multi-chip circuit module, 
even if clock frequency above GHz is realized Within 
respective elements (chips), clock frequency must be loW 
ered in digit units oWing to the problems such as signal delay 
and/or re?ection, etc. based on Wirings betWeen chips. In 
addition, in the multi-chip circuit module, realization of high 
speed of signal Wiring and/ or realization of high density are 
provided to thereby also require countermeasure for, e.g., 
EMI (electromagnetic interference) or EMC (electromag 
netic compatibility). Accordingly, in the multi-chip circuit 
module, it is necessary to provide realization of high inte 
gration and/or high performance on the Whole as a system 
technology including mounting technology for package or 
board, etc. in addition to improvement in formation tech 
nology for chip. 

[0006] Hitherto, as the multi-chip circuit module, there is 
a circuit module as shoWn in FIG. 1. The circuit module 
shoWn in FIG. 1 is a multi-chip circuit module 100 of the 
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?ip-chip type in Which plural semiconductor chips 102A, 
102B are mounted on a principal surface 10111 of an inter 

poser 101. The multi-chip circuit module 100 is adapted so 
that suitable circuit patterns, lands and/or input/output ter 
minals, etc. are respectively formed on the surface principal 
surface 101a and the back principal surface 101!) of the 
interposer 101 are formed. In the multi-chip circuit module 
100, at the principal surface 10111 of the interposer 101, 
respective semiconductor chips 102 are mounted in the state 
Where they are respectively ?ip-chip connected on prede 
termined lands 103 and connecting portions are covered by 
under?ll 104 on the principal surface 10111 of the interposer 
101. At the multi-chip circuit module 100, solder balls 105 
are respectively mounted at lands formed at the principal 
surface 101!) of the interposer 101, and re?oW solder pro 
cessing is implemented in the state Where they are mounted 
on, e.g., mother board, etc. to melt and solidify the solder 
balls 105. Thus, the multi-chip circuit module is mounted. 

[0007] As described above, at the conventional multi-chip 
circuit module 100, plural semiconductor chips 102 are 
mounted in lateral arrangement state on the principal surface 
10111 of the interposer 101. HoWever, Wirings Which connect 
respective semiconductor chips 102 are restricted by circuit 
patterns formed at the interposer 101 side. In the multi-chip 
circuit module 100, With realization of multi-function and 
realization of high speed, etc. of the apparatus Where this 
module 100 is mounted, a large number of semiconductor 
chips 102 are provided. Thus, a larger number of Wirings are 
required. In the multi-chip circuit module 100, because pitch 
of Wiring pattern formed at the interposer 101 manufactured 
by the general board (substrate) manufacturing technology is 
large value of the order of about 100 um even at the 
minimum by restriction of manufacturing condition, etc., 
interposer 101 of large area or caused to be of multi-layer 
structure is required in the case Where a large number of 
connections are made betWeen plural semiconductor chips 
102. 

[0008] In the multi-chip circuit module 100, in the case 
Where multi-layered interposer 101 is used, interlayer con 
nection through via and/or connection betWeen respective 
semiconductor chips 102 are conducted. In this case, since 
its hole diameter is about 50 um even at the minimum from 
the processing condition, and land diameter is also about 50 
um even at the minimum, large-sized interposer 101 is 
required. For this reason, at the multi-chip circuit module 
100, there Were the problems that Wiring pattern formed at 
the interposer 101 Which connects respective semiconductor 
chips 102 is elongated, and many vias are formed so that 
LICIR components become large. 

[0009] For example, in the manufacturing process for the 
semiconductor device, there has been also proposed a tech 
nology in Which an insulating layer is formed as ?lm on a 
silicon substrate thereafter to form ?ne Wiring pattern via 
dry etching step of forming via grooves and Wiring grooves 
and ?lm formation step for conductive metal layer. In such 
Wiring formation method, ?rst dry etching processing is 
implemented to an insulating layer to form a large number 
of via grooves, and second dry etching processing is imple 
mented to form Wiring grooves as pattern. In this Wiring 
formation method, copper ?lm layer is formed by, e.g., 
plating on the entire surface of the insulating layer thereafter 
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to implement polishing processing to this copper ?lm layer 
to thereby form via holes and a predetermined Wiring 
pattern. 

[0010] In accordance With such Wiring formation method, 
as compared to the typical Wiring formation method of 
forming via holes by machining or laser processing and 
implementing etching processing to copper foil to form 
circuit pattern, it is possible to form ?ne and high density 
Wiring pattern as multi-layer structure. In this Wiring for 
mation method, it is necessary to implement precise ?rst dry 
etching processing and precise second dry etching process 
ing having depths of groove different from each other, and 
it is dif?cult to apply this method to manufacturing process 
for typical multi-layer Wiring board. In addition, in accor 
dance With this Wiring formation method, since Wiring 
layers are formed on silicon substrate as multi-layer struc 
ture, there are the problem that the mounting structure onto 
mother board, etc. becomes complicated so that realization 
of miniaturization becomes dif?cult, and Wiring pattern is 
also elongated. 

DISCLOSURE OF THE INVENTION 

[0011] An object of the present invention is to provide a 
novel multi-layer interconnection (Wiring) circuit module 
and a manufacturing method thereof Which can solve prob 
lems that conventional multi-chip circuit modules as 
described above have. 

[0012] Another object of the present invention is to pro 
vide a multi-layer interconnection (Wiring) circuit module 
and a manufacturing method thereof in Which respective unit 
Wiring layers have ?ne and high density Wiring patterns and 
have V1a-on-Via structure so that interlayer connection is 
conducted by the shortest Wiring length, miniaturization and 
thin structure can be realized, and high speed processing and 
improvement in reliability can be realized. 

[0013] A multi-layer interconnection circuit module 
according to the present invention is adapted so that plural 
unit Wiring layers are interlayer-connected through a large 
number of via holes so that they are laminated, Wherein each 
unit Wiring layer is composed of a ?rst insulating layer, a 
second insulating layer, and a conductive metallic layer to 
Which polishing processing is implemented. The ?rst insu 
lating layer is formed as ?lm by photosensitive insulating 
resin material, and photo-lithographic processing is imple 
mented so that a large number of via hole grooves corre 
sponding to respective via holes are formed. The second 
insulating layer is formed as ?lm by photosensitive insulat 
ing resin material on the ?rst insulating layer, and photo 
lithographic processing is implemented so that communi 
cating portions With respective via hole grooves provided at 
a portion thereof and Wiring grooves corresponding to 
Wiring patterns are formed as pattern. The conductive metal 
lic layer is formed as ?lm over the entire surface of the 
second insulating layer in the state Where conductive metal 
is ?lled also Within respective via hole grooves and Wiring 
grooves. Polishing processing is implemented to respective 
unit Wiring layers until the principal surface of the second 
insulating layer is exposed so that respective via holes and 
Wiring patterns are formed by conductive metal ?lled Within 
respective via hole grooves and Wiring grooves of the 
conductive metallic layer exposed in such a manner to 
constitute the same surface on the principal surface of the 
second insulating layer. 
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[0014] In accordance With the multi-layer interlayer cir 
cuit module according to the present invention, photo-photo 
lithographic processing by simple equipment and Work are 
respectively implemented to the ?rst and second insulating 
layers formed as ?lm by photosensitive insulating resin 
material to form via hole grooves and Wiring grooves Which 
have high resolution. From this fact, it becomes possible to 
form micro via holes and/or ?ne and high density Wiring 
pattern. In accordance With the multi-layer interconnection 
(Wiring) circuit module, respective unit Wiring layers are 
interlayer-connected to each other at the shortest distance by 
Via-on-Via structure so that they are laminated and formed 
to thereby shorten Wiring length. As a result, attenuation of 
signals caused to undergo transmission is reduced, and 
signal delay is minimized. In addition, thin structure is 
realized, thus making it possible to cope With, e.g., large 
capacity, high speed and high density bus. 
[0015] A method of manufacturing multi-layer intercon 
nection circuit module according to the present invention is 
directed to a method of manufacturing a multi-layer inter 
connection circuit module in Which plural unit Wiring layers 
are interlayer-connected to each other through a large num 
ber of via holes so that they are laminated. In this manu 
facturing method for multi-layer interconnection circuit 
module, the step of forming respective unit Wiring layers 
consists of a step of forming a ?rst insulating layer by 
photosensitive insulating resin material, a step of imple 
menting photo-lithographic processing to the ?rst insulating 
layer to form a large number of via hole grooves corre 
sponding to respective via holes, a step of coating photo 
sensitive insulating resin material onto the entire surface of 
the ?rst insulating layer to form a second insulating layer as 
?lm, a step of implementing photo-lithographic processing 
to the second insulating layer to form Wiring grooves 
corresponding to Wiring patterns including communicating 
portions With respective via hole grooves at a portion 
thereof, a step of ?lling conductive metal also Within the 
respective via hole grooves and Wiring grooves to form 
conductive metal layer as ?lm on the entire surface of the 
second insulating layer, and a step of polishing the conduc 
tive metal layer until the principal surface of the second 
insulating layer is exposed. The respective via holes and the 
Wiring patterns are formed by conductive metal ?lled Within 
respective via hole grooves and Wiring grooves of the 
conductive metallic layer exposed in such a manner to 
constitute the same surface on the principal surface of the 
second insulating layer as the result of the fact that polishing 
processing has been implemented. In this manufacturing 
method, the unit Wiring layer of the ?rst layer is adapted so 
that the ?rst insulating layer is formed as ?lm on the base 
substrate, and the unit Wiring layers of the upper layer are 
adapted so that respective ?rst insulating layers are formed 
as ?lm on the second insulating layer of the unit Wiring layer 
of the loWer layer. 

[0016] In accordance With the manufacturing method for 
multi-layer interconnection circuit module according to the 
present invention, photo-lithographic processing is imple 
mented to the ?rst and second insulating layers formed as 
?lm by photosensitive insulating resin material to form via 
hole grooves and Wiring grooves Which have high resolu 
tion. From this fact, it becomes possible to form micro via 
holes and/or ?ne and high density Wiring patterns. By using 
this manufacturing method, respective unit Wiring layers are 
interlayer-connected to each other at the shortest distance by 
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Via-on-Via structure so that they are laminated and formed 
to thereby shorten Wiring length. As a result, attenuation of 
signals caused to undergo transmission is reduced, signal 
delay is minimized, and thin structure can be realiZed. Thus, 
it is possible to manufacture multi-layer interconnection 
(Wiring) circuit module in Which, e.g., measure for large 
capacity, high speed and high density bus has been realiZed. 

[0017] Still further objects of the present invention and 
practical merits obtained by the present invention become 
more apparent from the description of the embodiments 
Which Will be given beloW With reference to the attached 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a longitudinal cross sectional vieW shoW 
ing a conventional circuit module. 

[0019] FIG. 2 is an essential part longitudinal cross sec 
tional vieW shoWing a circuit module according to the 
present invention. 

[0020] FIG. 3 is a longitudinal cross sectional vieW shoW 
ing a formation step for ?rst insulating layer. 

[0021] FIG. 4 is a longitudinal cross sectional vieW shoW 
ing a ?rst exposure step implemented onto the ?rst insulat 
ing layer. 

[0022] FIG. 5 is a longitudinal cross sectional vieW shoW 
ing a ?rst development step implemented onto the ?rst 
insulating layer. 

[0023] FIG. 6 is a longitudinal cross sectional vieW shoW 
ing a formation step for second insulating layer. 

[0024] FIG. 7 is a longitudinal cross sectional vieW shoW 
ing a second exposure step implemented onto the second 
insulating layer. 

[0025] FIG. 8 is a longitudinal cross sectional vieW shoW 
ing a second development step implemented onto the second 
insulating layer. 

[0026] FIG. 9 is a longitudinal cross sectional vieW shoW 
ing a formation step for conductive metal layer implemented 
onto the second insulating layer. 

[0027] FIG. 10 is a longitudinal cross sectional vieW 
shoWing polishing step of implementing chemical-mechani 
cal polishing processing to conductive metallic layer. 

[0028] FIG. 11 is a longitudinal cross sectional vieW 
shoWing multi-layer Wiring circuit portion formed on base 
substrate. 

[0029] FIG. 12 is a longitudinal cross sectional vieW 
shoWing a step of mounting semiconductor chips onto 
multi-layer Wiring circuit portion. 

[0030] FIG. 13 is a longitudinal cross sectional vieW 
shoWing polishing step of implementing polishing process 
ing to semiconductor chip and sealing resin layer. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0031] A multi-layer interconnection (Wiring) circuit mod 
ule (hereinafter simply abbreviated as circuit module) and a 
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manufacturing method thereof to Which the present inven 
tion is applied Will noW be explained With reference to the 
attached draWings. 

[0032] The circuit module according to the present inven 
tion has, e.g., information communication function and/or 
storage function, etc., and is mounted in various electronic 
equipments such as personal computer, mobile telephone 
and/or audio equipment, etc., or constitutes a high frequency 
circuit unit of micro communication function module body 
attached or detached as option. At the circuit module, 
although its detail is omitted, there is formed a high fre 
quency transmitting/receiving circuit unit based on the 
superheterodyne system for once performing conversion 
into intermediate frequency from transmit/receive signal, or 
a high frequency transmitting/receiving circuit unit based on 
the direct conversion system for performing transmission/ 
reception of information signals Without conducting conver 
sion into intermediate frequency, etc. 

[0033] As shoWn in FIG. 2, the circuit module 1 according 
to the present invention is composed of a multi-layer inter 
connection (Wiring) circuit portion 2 having a ?rst principal 
surface 211 as a mounting surface and mounted through 
bumps 4 for mounting on a mother board 3, plural (tWo in 
FIG. 2) semiconductor chips (LSI) 6A, 6B mounted through 
a large number of semiconductor mounting bumps 5 on a 
second principal surface 2b of the multi-layer Wiring circuit 
portion 2, and a sealing resin layer 7 for sealing these 
semiconductor chips 6A, 6B. At the circuit module 1, the 
multi-layer Wiring circuit portion 2 functions as interposer in 
Which semiconductor chips 6A, 6B are mounted. It is to be 
noted that, at the circuit module 1 according to the present 
invention, suitable electronic parts (components) and/or 
element parts are also mounted on the second principal 
surface 2b of the multi-layer Wiring circuit portion 2 
although not shoWn. 

[0034] In the circuit module 1 according to the present 
invention, the multi-layer Wiring circuit portion 2 is consti 
tuted by ?ve layer structure as the result of the fact that a 
second unit Wiring layer 9 is laminated and formed on the 
principal surface of a ?rst unit Wiring layer 8 via steps Which 
Will be described later to laminate and form in order a third 
unit Wiring layer 10 to a ?fth unit Wiring layer 12 on the 
principal surface of the second layer unit Wiring layer 9 at 
times subsequent thereto. In this -circuit module 1, the 
multi-layer Wiring circuit portion 2 is interlayer-connected 
through via hole 13 formed in a manner penetrated through 
all layers, upper and loWer layers or plural layers of the ?rst 
to ?ve unit Wiring layers 8 to 12. In addition, at the circuit 
module 1, digital circuit netWorks in Which ?neness, min 
iaturiZation and high density have been realiZed are formed 
Within the multi-layer interconnection (Wiring) circuit por 
tion 2 via steps Which Will be described later. 

[0035] In the circuit module 1 according to the present 
invention, as described later, at the ?rst to ?fth unit Wiring 
layers 8 to 12 of the multi-layer Wiring circuit portion 2, 
there is provided the so-called via hole-on-via hole (V ia-on 
Via) structure in Which via holes of the upper layer unit 
Wiring layer side are directly formed on via holes of the 
loWer layer unit Wiring layer side. The circuit module 1 is 
mounted onto the mother board 3 so that supply of prede 
termined signals and poWer is conducted from circuit por 
tions of the mother board 3 side to the multi-layer Wiring 
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circuit portion 2. Accordingly, in the circuit module 1 
according to the present invention, the mother board 3 and 
semiconductor chips 6A, 6B mounted on second principal 
surface 2b of the multi-layer Wiring circuit portion 2 are 
directly connected through via holes 13. Thus, shortening of 
Wiring length is realiZed. In this circuit module 1, there is 
conducted connection in Which attenuation of transmission 
signals betWeen the mother board 3 and the semiconductor 
chips 6A, 6B has been reduced, and connection in Which 
signal delay has been minimiZed. 

[0036] In the circuit module 1 according to the present 
invention, as described later, polishing processing is imple 
mented to the semiconductor chips 6A, 6B and the sealing 
resin layer 7 to provide thin structure. Thus, thin structure of 
the entirety is realiZed. At the circuit module 1, as described 
later, the multi-layer Wiring circuit portion 2 is adapted so 
that ?rst unit Wiring layer 8 is formed on a base substrate 20 
provided With a peeling layer 21 on planar principal surface, 
and second unit Wiring layer 9 to ?fth unit Wiring layer 12 
are formed in order on the ?rst layer unit Wiring layer 8 at 
times subsequent thereto. The multi-layer Wiring circuit 
portion 2 is peeled off from the base substrate 20 through the 
peeling layer 21 after undergone a predetermined step or 
steps. In this example, the base substrate 20 is re-used after 
processing such as rinse, etc. is implemented thereto. 

[0037] At the circuit module 1 according to the present 
invention, the multi-layer Wiring circuit portion 2 is adapted 
as described later so that ?rst unit Wiring layer 8 is formed 
on base substrate 20 having ?at surface and unit Wiring 
layers of the upper layer are formed in order in the state 
Where principal surfaces of the respective unit Wiring layers 
including this ?rst unit Wiring layer 8 are ?attened. Accord 
ingly, the circuit module 1 is formed in the state Where 
respective Wiring patterns of the ?rst to ?fth unit Wiring 
layers 8 to 12 is caused to have high accuracy and high 
density, and are caused to be of thin structure. At the circuit 
module 1, as the result of the fact that the multi-layer Wiring 
circuit portion 2 is caused to be of thin structure, lengths of 
Wirings Which connects respective semiconductor chips 6A, 
6B therebetWeen are further shortened. 

[0038] At the circuit module 1, Within the multi-layer 
Wiring circuit portion 2, capacitor elements 14, resistor 
elements 15 and/or inductor elements 16 of the spiral type 
are formed as ?lm by the thin ?lm technology or the thick 
?lm technology. The capacitor element 14 is, e.g., decou 
pling capacitor or capacitor for cutting d.c. component, and 
is constituted by tantalum oxide (TaO) ?lm or tantalum 
nitride (TaN) ?lm. The resistor element 15 is, e.g., resistor 
for termination resistor, and is constituted by TaN ?lm. At 
the circuit module 1, since ?rst unit Wiring layer 8 to ?fth 
layer unit Wiring layer 12 are formed in such a manner that 
they are laminated in order on the planar surface of the base 
substrate 20 or the unit Wiring layer of the loWer layer as 
described above, the capacitor elements 14, the resistor 
elements 15 and/or the inductor elements 16 Which have 
high accuracy are formed. At the circuit module 1, since 
passive elements such as the capacitor element, the resistor 
element and/or the inductor element, etc. Which have con 
ventionally used chip parts are formed Within the multi-layer 
Wiring circuit portion 2, passive elements Which are 
extremely small and have high performance can be mounted 
in the state Where Wiring lengths thereof has been shortened. 
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[0039] The circuit module 1 according to the present 
invention is manufactured via process steps Which Will be 
described later, and the ?rst unit Wiring layer 8 to the ?fth 
layer unit Wiring layer 12 are respectively constituted by ?rst 
insulating layer 22, second insulating layer 23 and conduc 
tive metal layer 24. In this manufacturing process for circuit 
module 1, manufacturing steps for the layer unit Wiring layer 
8 to the ?fth layer unit Wiring layer 12 respectively consist 
of a formation step for via hole groove 25 Which forms via 
hole 13 With respect to the ?rst insulating layer 22, and a 
formation step for Wiring groove 27 for forming Wiring 
patterns 26 including, at a portion thereof, communicating 
portions With via hole groove 25 With respect to the second 
insulating layer 23. In the manufacturing process for circuit 
module 1, manufacturing processes for the ?rst unit Wiring 
layer 8 to the ?fth unit Wiring layer 12 respectively consist 
of Cu plating step of forming conductive metal layer 24 With 
respect to the second insulating layer 23, and Chemical 
Mechanical Polishing (CMP) step of polishing conductive 
metal layer 24. In the manufacturing process for circuit 
module 1, Wiring patterns 26 and via holes 13 are formed via 
the above-described steps Within the ?rst unit Wiring layer 8 
to the ?fth unit Wiring layer 12. 

[0040] The manufacturing process for the circuit module 1 
according to the present invention includes a semiconductor 
chip mounting step of mounting semiconductor chips 6A, 
6B onto the ?rst principal surface 211 With respect to the 
multi-layer Wiring circuit portion 2 in Which ?rst unit Wiring 
layer 8 to ?fth unit Wiring layer 12 formed on the base 
substrate 20 via the above-described steps are laminated and 
formed, and a sealing resin layer formation step of sealing 
these semiconductor chips 6A, 6B by sealing resin layer 7. 
The manufacturing process for the circuit module 1 includes 
a polishing step of simultaneously polishing the semicon 
ductor chips 6A, 6B and the sealing resin layer 7, and a 
peeling step of peeling the multi-layer Wiring circuit portion 
2 from the ?rst base substrate 20 to manufacture the circuit 
module 1. 

[0041] In the manufacturing process for the circuit module 
1 according to the present invention, photo-lithographic 
process of high resolution is implemented to the ?rst insu 
lating layer 22 and the second insulating layer 23 to form via 
hole grooves 25 and Wiring grooves 27. In accordance With 
the manufacturing process for the circuit module 1, as 
compared to the conventional manufacturing process of 
implementing hole processing for via hole and implement 
ing patterning step using opening mask, Wet type etching 
step or plating step, etc. to substrate on Which copper foil 
layer is formed, there is formed circuit module 1 including 
via holes 13 and/or Wiring patterns 26 Which have high 
accuracy and high density and such that ?neness and min 
iaturiZation have been realiZed. 

[0042] As the result of the fact that the circuit module 1 
according to the present invention is manufactured by the 
above-described manufacturing process steps, respective via 
holes 13 are formed at about several Am and in the state 
Where they are very small and accurate at the ?rst unit Wiring 
layer 8 to the ?fth unit Wiring layer 12, and respective Wiring 
patterns 26 are also formed to be extremely ?ne in such a 
manner that the pitch has several um level. At the circuit 
module 1, micro-strip lines such that, e.g., the upper and 
loWer layers are put by ground therebetWeen are formed at 
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the ?rst unit Wiring layer 8 to the ?fth unit Wiring layer 12 
so that impedance-controlled Wiring patterns 26 are formed. 

[0043] As compared to the circuit module manufactured 
by employing the conventional manufacturing method, the 
circuit module 1 manufactured by the manufacturing method 
according to the present invention can be reduced doWn to 
about 1/10 in terms of area siZe, and use limit frequency band 
can be increased to 20 GHZ. In the circuit module 1 
according to the present invention, the ?rst layer unit Wiring 
layer 8 to the ?fth layer unit Wiring layer 12 Which constitute 
the multi-layer Wiring circuit portion 2 are formed in the 
state Where thickness thereof is, e.g., about 5 pm, and the 
entire thickness of the multi-layer Wiring circuit portion 2 
can be held doWn to about several ten um. Since the 
semiconductor chips 6A, 6B are polished precisely and at 
the maximum so that they have thickness of about 100 pm, 
the circuit module 1 according to the present invention can 
be caused to be of thin structure to much degree. 

[0044] Respective steps of the manufacturing method for 
the circuit module 1 according to the present invention Will 
be explained in detail With reference to FIGS. 3 to 12. 

[0045] In the manufacturing process for circuit module 1 
according to the present invention, base substrate 20 formed 
as shoWn in FIG. 3 is provided ?rst. The base substrate 20 
is formed by substrate material, e.g., Si substrate, glass 
substrate or quartz substrate, etc. having insulating charac 
teristic, heat-proof characteristic or chemicals proof charac 
teristic, and mechanical rigidity and such that planar surface 
of high accuracy can be formed. At the base substrate 20, by 
using such base material, thermal change is suppressed With 
respect to elevation of surface temperature at the time of 
sputtering processing Which Will be described later, and 
holding of focal depth at the time of photo-lithographic 
processing and improvement in the contact alignment char 
acteristic are realiZed so that circuit module 1 of high 
accuracy can be manufactured. It is to be noted that the base 
substrate 20 is not limited to the above-described base 
material, but other substrate suitable material to Which 
planation processing has been implemented may be used. 

[0046] The base substrate 20 used for the manufacturing 
method of the present invention is adapted so that polishing 
processing is implemented to the principal surface 20a to 
form the principal surface 20a as planar surface of high 
accuracy, and peeling layer 21 is formed as ?lm on this 
principal surface 20a. The peeling layer 21 is composed of 
metallic thin ?lm layer such as copper or aluminum, etc. 
formed in a manner extending over the entirety With uniform 
thickness of about 10 pm on the principal surface 20a of the 
base substrate 20 by, e.g., sputtering method or Chemical 
Vapor Deposition (CVD), etc. and a resin thin ?lm layer 
such as polyimide resin, etc. having thickness of about 1 pm 
to 2 um formed on the entire surface by, e.g., spin-coat 
method, etc. on this metallic thin ?lm layer. In the peeling 
layer 21, at the peeling step Which Will be described later, 
multi-layer Wiring circuit portion 2 is peeled off from the 
base substrate 20 With the ?rst layer unit Wiring layer 8 being 
as peeling surface. 

[0047] In the manufacturing process of the circuit module 
1 according to the present invention, ?rst unit Wiring layer 
8 is formed on the peeling layer 21. In the manufacturing 
process for the ?rst layer unit Wiring layer 8, as shoWn in 
FIG. 3, the ?rst step is to form ?rst insulating layer 22 as 
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?lm on the peeling layer 21 of the base substrate 20. As the 
?rst insulating layer 22, e.g., negative type photosensitive 
insulating resin material of polyimide system or epoxy 
system is used. The ?rst insulating layer 22 is formed as ?lm 
over the entire surface thereof on the peeling layer 21 by, 
e.g., spin-coat method, curtain coat method, roll coat method 
or dip-coat method Which permits coating uniformness 
characteristic or control characteristic. The ?rst insulating 
layer 22 is formed as ?lm on ?at base substrate 20 through 
?at peeling layer 21 so that it is formed With uniform 
thickness. 

[0048] In the manufacturing process for the ?rst unit 
Wiring layer 8, the second step is to implement ?rst photo 
lithographic processing to form via hole grooves 25 in 
correspondence With via holes 13 at ?rst insulating layer 22. 
The ?rst photo-lithographic processing includes, as shoWn 
in FIG. 4, processing for disposing ?rst photo-mask 30 on 
the surface of the ?rst insulating layer 22 after undergone 
positioning, ?rst exposure processing for exposing a prede 
termined portion of the ?rst insulating layer 22 through the 
?rst photo-mask 30, and ?rst development processing for 
developing the ?rst insulating layer 22. As shoWn in FIG. 4, 
the ?rst photo-mask 30 is comprised of sheet material Where 
there is formed light shielding/transmitting pattern in Which 
the portion Where via hole groove 25 corresponding to via 
hole 13 is to be formed is caused to be light shielding portion 
30a, and other portion is caused to be light transmitting 
portion 30b, and is disposed on the surface of the ?rst 
insulating layer 22 in the state it is closely contact therewith 
after undergone positioning. 

[0049] In the ?rst exposure processing, there is employed 
a suitable method, e.g., a method of irradiating laser beams 
caused to undergo operation control in X-Y direction, or a 
method of irradiating outgoing light from mercury lamp, etc. 
As shoWn in FIG. 4, the ?rst insulating layer 22 is selec 
tively exposed by processing light Ll transmitted from the 
light transmitting portion 30b of the ?rst photo-mask 30. At 
the ?rst insulating layer 22, the portion except for the portion 
Where via holes 13 are formed as indicated by broken lines 
in FIG. 4 is selectively exposed over the entire area in the 
thickness direction by this ?rst exposure processing, and is 
changed into latent image. In the ?rst development process 
ing, e.g., base substrate 20 to Which the ?rst exposure 
processing has been implemented is immersed into alkali 
solution to thereby remove, as shoWn in FIG. 5, unexposed 
portion of the ?rst insulating layer 22, i.e., the portion Where 
respective via holes 13 are formed to form predetermined 
via hole grooves 25. 

[0050] In the manufacturing process for the ?rst unit 
Wiring layer 8, the third step is to form second insulating 
layer 23 as ?m on the ?rst insulating layer 22 Where via hole 
grooves 25 are formed as shoWn in FIG. 6 is caused to be 
third step. Also as the second insulating layer 23, similarly 
to the ?rst insulating layer 22, e.g., negative type photosen 
sitive insulating resin material of polyimide system or epoxy 
system is used. The second insulating layer 23 is formed as 
?lm With uniform ?lm thickness over the entire surface on 
the ?rst insulating layer 22 by, e.g., spin coat method, curtain 
coat method, roll coat method or dip-coat method, etc. Which 
permits coating uniform characteristic or thickness control 
characteristic. As shoWn in FIG. 6, insulating resin material 
is ?lled also Within via hole grooves 25 formed at the ?rst 
insulating layer 22 by the ?rst step. 
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[0051] In the manufacturing process for the ?rst unit 
Wiring layer 8, the fourth step is to implement second 
photo-lithographic processing to form Wiring grooves 27 in 
correspondence With Wiring patterns 26 at the second insu 
lating layer 23. The second photo-lithographic processing 
also includes, as shoWn in FIG. 7, processing for disposing 
second photo-mask 31 on the surface of the second insulat 
ing layer 2, second exposure processing for exposing a 
predetermined portion of the second insulating layer 23 
through the second photo-mask 31, and second development 
processing for developing the second insulating layer 23. As 
shoWn in FIG. 7, the second photo-mask 31 is comprised of 
sheet material Where there is formed light shielding/light 
transmitting pattern in Which the light shielding portion 31a 
Where Wiring groove 27 corresponding to Wiring pattern 26 
is to be formed is caused to be light shielding portion 31a 
and other portion is caused to be light transmitting portion 
31b, and is disposed on the surface of the second insulating 
layer 23 in the state Where it is closely in contact thereWith 
after undergone positioning. 

[0052] Also in the second exposure processing, the same 
exposure unit as the above-described ?rst exposure process 
ing is used, and the second insulating layer 23 is selectively 
exposed by processing light L2 transmitted from the light 
transmitting portion 31b of the second photo-mask 31. In the 
second exposure processing, as indicated by broken lines in 
FIG. 7, the portion except for corresponding portion of the 
Wiring pattern 26 is selectively exposed over the entire area 
in the thickness direction at the second insulating layer 23 to 
conduct realiZation of latent image. In the second develop 
ment processing, e.g., base substrate 20 to Which the second 
exposure processing has been implemented is immersed into 
alkali solution to thereby remove, as shoWn in FIG. 8, 
unexposed portion of the second insulating layer 23, i.e., 
corresponding portion of insulating resin material ?lled 
Within respective via hole grooves 25 and patterns 26 to 
form, as pattern, Wiring grooves 27 along With predeter 
mined via hole grooves 25. 

[0053] In the manufacturing process for the ?rst unit 
Wiring layer 8, the ?fth step is to implement metal plating 
processing to the second insulating layer 23 in Which via 
hole groove 25 and Wiring groove 27 have been formed to 
form, as ?lm, conductive metal layer 24. As the metal 
plating processing, either electrolytic plating or electroless 
plating may be employed. As shoWn in FIG. 9, conductive 
metal layer 24 having a predetermined thickness is formed 
on the entire surface of the second insulating layer 23 in such 
a manner that conductive metal is ?lled up to the inside of 
the Wiring groove 27 along With the via hole grooves 25. As 
the metal plating processing, speci?cally copper plating is 
implemented to the conductive metal layer 24 for the 
purpose of forming copper ?lm layer having excellent 
conductivity. In the case Where conductive metal layer 24 is 
formed by electrolytic plating, peeling layer 21 is utiliZed as 
voltage application electrode. 

[0054] In the manufacturing process for the ?rst unit 
Wiring layer 8, the sixth step is to polish the conductive 
metal layer 24 until the principal surface of the second 
insulating layer 23. In the polishing processing, a portion of 
the second insulating layer 23 is polished along With the 
conductive metal layer 24 to thereby form the principal 
surface 811 of the ?rst unit Wiring layer 8 so that it results in 
?at surface as shoWn in FIG. 10. Since the second insulating 
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layer 23 and the conductive metal layer 24 Which are 
different in material are simultaneously polished, polishing 
processing is performed by CMP method having polishing 
selectivity such that polishing rate of the conductive metal 
layer 24 is increased. 

[0055] In the manufacturing process for the ?rst unit 
Wiring layer 8, the above-described polishing processing is 
implemented to thereby manufacture, as shoWn in FIG. 10, 
conductive metal Which has been ?lled into the via hole 
grooves 25 and the Wiring grooves 27, i.e., ?rst layer unit 
Wiring layer 8 Where copper layer is exposed in such a 
manner to constitute the same surface as the second insu 
lating layer 23 so that via holes 13 and Wiring patterns 26 are 
respectively formed. At the ?rst unit Wiring layer 8, as 
described above, ?rst insulating layer 22 and second insu 
lating layer 23 are formed With thickness of high accuracy 
on the base substrate 20, and via holes 13 and Wiring patterns 
26 are formed by via hole grooves 25 and Wiring grooves 27 
Which have been formed as the result of the fact that the ?rst 
and second photo-lithographic processing of high resolution 
have been implemented. 

[0056] Accordingly, the ?rst unit Wiring layer 8 is consti 
tuted so as to be of thin structure on the Whole, but suf?cient 
signal transmission characteristic can be held because the 
Wiring pattern 26 has thickness equal to the thickness of the 
second insulating layer 23. At the ?rst layer unit Wiring layer 
8, the via hole grooves 25 and the Wiring grooves 27 are 
formed at the ?rst insulating layer 22 and the second 
insulating layer 23 in the state Where they have high density, 
are ?ne and are miniaturized. Thus, via holes 13 and Wiring 
patterns 26 in Which high density, ?neness and miniaturiza 
tion have been realiZed are formed. At the ?rst unit Wiring 
layer 8, although the detail is omitted, connection pads 
and/or input/output electrodes adapted to be mounted on 
mother board 3 are formed along With Wiring pattern 26. 

[0057] It is to be noted that While the ?rst insulating layer 
22 and the second insulating layer 23 are formed as ?lm by 
negative type photosensitive insulating resin material in the 
above-described manufacturing process for the ?rst unit 
Wiring layer 8, they may be formed as ?lm by positive type 
photosensitive insulating resin material. In such manufac 
turing process, the ?rst and second photo-masks 30 and 31 
are adapted so that portions corresponding to via hole 
grooves 25 and/or Wiring grooves 27 are caused to be light 
transmitting portion, and other portions are caused to be 
light shielding portion. In addition, in such manufacturing 
process, since exposure up to the ?rst insulating layer 22 is 
conducted in the second exposure processing, it is necessary 
to perform control of exposure quantity. 

[0058] In the manufacturing process for circuit module 1, 
manufacturing process for second unit Wiring layer 9 is 
implemented onto the ?attened principal surface 811 of the 
above-described ?rst unit Wiring layer 8. In the manufac 
turing process for second unit Wiring layer 9, after ?rst 
insulating layer 22 is formed as ?lm on the principal surface 
811 of the ?rst unit Wiring layer 8, a step of implementing ?rst 
photo-lithographic processing for forming the above-de 
scribed via hole groove 25, a step of forming second 
insulating layer 23, a step of implementing second photo 
lithographic processing for forming Wiring groove 27, a step 
of forming conductive metal layer 24, and a polishing 
processing are implemented. In the manufacturing process 
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for second layer unit Wiring layer 9, although the detail is 
omitted, passive elements such as capacitor elements 14, 
resistor elements 15 and/or inductor elements 16, etc. are 
also formed by suitable method. 

[0059] In the manufacturing process for circuit module 1, 
manufacturing process for third unit Wiring layer is imple 
mented onto second layer unit Wiring layer 9 and steps of 
forming unit Wiring layers of upper layers are implemented 
in order at times subsequent thereto. Thus, as shoWn in FIG. 
11, multi-layer Wiring circuit portion 2 is manufactured on 
the base substrate 20. At the multi-layer Wiring circuit 
portion 2, as shoWn in FIG. 11, via holes 13 formed at the 
?rst unit Wiring layer 8 to the ?fth unit Wiring layer 12 are 
adapted so that via holes of the upper layer side are directly 
formed on via holes of the loWer layer side to constitute via 
hole-on-via hole structure. Accordingly, at the multi-layer 
Wiring circuit portion 2, the ?rst unit Wiring layer 8 to the 
?fth unit Wiring layer 12 are connected With the shortest 
Wiring length. At the multi-layer Wiring circuit portion 2, 
since unit Wiring layers of the upper layer are formed in 
order on unit Wiring layers of the ?attened loWer layer, 
in?uence by accumulation of thickness of Wiring patterns of 
the loWer layer side is suppressed so that the ?fth unit Wiring 
layer 12 of the uppermost layer is formed in the state Where 
Warp, Waviness or uneven portion does not exist. Accord 
ingly, at the multi-layer circuit portion 2, unit Wiring layers 
of high accuracy are further formed on the ?fth unit Wiring 
layer 12 to permit high integration. 

[0060] In the manufacturing process for circuit module 1, 
as shoWn in FIG. 12, a step of mounting semiconductor 
chips 6A, 6B is implemented onto the principal surface of 
the ?fth unit Wiring layer 12 constituting the second prin 
cipal surface 2b of the multi-layer Wiring circuit portion 2. 
At the ?fth unit Wiring layer 12, although the detail is 
omitted, similarly to the Wiring pattern 26, electrode pads for 
mounting semiconductor chips 6A, 6B by suitable mounting 
method such as ?ip-chip mounting method, etc. and/or 
connection terminal portions for conducting connection to 
other electronic parts or other modules, etc. are formed. In 
this example, e.g., electroless nickel/ copper plating is imple 
mented to electrode pad or connection terminal portion so 
that electrode formation is performed. Although the detail is 
omitted, the step of mounting semiconductor chip consists 
of a step of attaching mounting bump 5 onto electrodes of 
the semiconductor chips 6A, 6B, a step of mounting the 
semiconductor chips 6A, 6B on the ?fth unit Wiring layer 12 
after undergone positioning, and a step of implementing, 
e.g., re?oW soldering processing, etc. 

[0061] In the manufacturing process for the circuit module 
1, as shoWn in FIG. 12, a sealing step of sealing mounted 
semiconductor chips 6A, 6B by sealing resin layer 7 is 
implemented. The sealing resin layer 7 is molded by transfer 
mold method or printing method, etc. by using resin material 
having small thermal hardening contraction percentage, 
such as, for example, epoxy system resin, etc. so that 
generation of stress to produce Warp, etc. at the base 
substrate 20 or the multi-layer Wiring circuit portion 2 after 
hardening is suppressed. 

[0062] In the manufacturing process for the circuit module 
1, a step of polishing the semiconductor chips 6A, 6B and 
the sealing resin layer 7 so that they have a predetermined 
thickness is implemented. The polishing step is conducted 
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by, e.g., mechanical polishing method using grinder, chemi 
cal polishing method by Wet etching, or CMP in Which 
mechanical polishing method and chemical polishing 
method are used in combination, etc., Wherein the surfaces 
of the semiconductor chips 6A, 6B are polished along With 
the sealing resin layer 7 Within the maximum range Where 
there is no hindrance in function to thereby provide thin 
structure as shoWn in FIG. 13. In the polishing step, the 
semiconductor chips 6A, 6B are polished in the state Where 
they are sealed by sealing resin layer 7 With the base 
substrate 20 being as a supporting substrate to thereby 
conduct polishing at the maximum and precisely in such a 
manner that damage such as edge defect, etc. does not take 
place at respective semiconductor chips 6A, 6B. 

[0063] In the manufacturing process for the circuit module 
1, although the detail is not provided herein, after second 
base substrate including peeling layer is connected (bonded) 
to the sealing resin layer 7 to Which polishing processing has 
been implemented, a step of peeling circuit module 1 from 
the base substrate 20 is implemented. The second base 
substrate constitutes a base in forming electrode pads at the 
?rst unit Wiring layer 8 Which constitutes the ?rst principal 
surface 211 of the multi-layer Wiring circuit portion 2 or 
implementing planation processing for the purpose of 
mounting circuit module 1 onto the mother board 3, etc. 

[0064] In the base substrate peeling step, the base sub 
strate 20 Where the circuit module 1 has been formed via the 
above-described steps is immersed into acid solution, e.g., 
hydrochloric acid, etc. At the circuit module 1, peeling 
proceeds at the surface betWeen the metallic thin ?lm layer 
and the resin thin ?lm layer of the peeling layer 21 Within the 
acid solution, and the circuit module 1 is peeled off from the 
base substrate 20 in the state Where the resin thin ?lm layer 
is left at the ?rst unit Wiring layer 8 side. It is to be noted that 
the peeling step may be adapted to implement, e.g., laser 
abrasion processing to thereby peel off the circuit module 1 
from the base substrate 20. In addition, resin thin ?lm layer 
left at the ?rst unit Wiring layer 8 side is removed by, e.g., 
dry etching method by oxygen plasma, etc. 

[0065] An electrode formation processing to form AuiNi 
layer by electroless plating on the surfaces of connection 
pads and/or input/output terminals formed at the ?rst unit 
Wiring layer 8 exposed to the ?rst principal surface 211 is 
implemented to the multi-layer Wiring circuit portion 2. The 
circuit module 1 is mounted in such a manner that mounting 
bump 4 is attached to the connection pad and re?oW sol 
dering is implemented in the state Where it has been caused 
to undergo positioning at the mother board 3. In this 
example, at the circuit module 1, prior to the step of 
mounting the mother board 3, a step of peeling off the 
second base substrate is implemented. 

[0066] While the step of manufacturing one circuit module 
1 on the base substrate 20 has been explained in the 
above-described manufacturing process for circuit module 
1, relatively large base substrate 20 may be used to collec 
tively manufacture a large number of circuit modules 1. In 
the manufacturing process for circuit module 1, in this case, 
cutting processing for connecting portion Which separates 
respective circuit modules 1 is implemented prior to the 
peeling step from the base substrate 20. In addition, While 
circuit module 1 is manufactured on base substrate 20 
comprised of Si substrate or glass substrate in the manufac 
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turing process for the circuit module 1, e.g., various organic 
substrates used in general manufacturing process for multi 
layer substrate to Which planation processing has been 
implemented may be used. 

[0067] While the circuit module 1 according to the present 
invention is caused to be of the con?guration in Which the 
multi-layer Wiring circuit portion 2 also has an interposer 
Which mounts semiconductor chips 6A, 6B, it is a matter of 
course that such circuit module may be used as single 
multi-layer Wiring circuit module. In addition, it is a matter 
of course that the, circuit module 1 may be adapted so that 
semiconductor chips and/or mounting parts may be mounted 
also at the principal surface 211 side of the multi-layer Wiring 
circuit portion 2. At the circuit module 1, in this case, 
planation processing is implemented also to the ?rst prin 
cipal surface 211 side With the second base substrate being as 
base. 

[0068] While the invention has been described in accor 
dance With certain preferred embodiments thereof illustrated 
in the accompanying draWings and described in the above 
description in detail, it should be understood by those 
ordinarily skilled in the art that the invention is not limited 
to the embodiments, but various modi?cations, alternative 
constructions or equivalents can be implemented Without 
departing from the scope and spirit of the present invention 
as set forth and de?ned by the appended claims. 

INDUSTRIAL APPLICABILITY 

[0069] As described above, in the present invention, 
respective unit Wiring layers are adapted so that photo 
lithographic processing is implemented to ?rst insulating 
layer formed by photosensitive insulating resin material to 
form via hole grooves, and photo-lithographic processing is 
implemented to second insulating layer formed by photo 
sensitive insulating resin material on the ?rst insulating layer 
to form Wiring grooves to implement polishing processing to 
the conductive metal layer formed on the second insulating 
layer so that conductive metal is ?lled into the via hole 
grooves and the Wiring grooves until the principal surface of 
the second insulating layer is exposed to form via holes and 
Wiring patterns by the conductive metal ?lled Within the via 
hole grooves and the Wiring grooves. Accordingly, micro 
and ?ne via holes and/or Wiring patterns are formed at high 
density by photo-lithographic processing of high resolution 
so that miniaturization and thin structure are realiZed. In 
accordance With the present invention, since respective unit 
Wiring layers are interlayer-connected at the shortest dis 
tance by via-on-via structure, attenuation of transmission 
signals based on shortening of Wiring length is reduced, 
delay of transmission is minimized, and in?uence of noise is 
also reduced. Thus, improvement in reliability is realiZed, 
and countermeasure of large capacity, high speed and high 
density bus can be realiZed. 
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1-12. (canceled) 
13. A multi-chip circuit module comprising an intercon 

nection circuit module, one or more semiconductor modules, 
and one or more printed Wiring board modules, Wherein said 
interconnection circuit functions as an interface betWeen the 
one or more printed Wiring board modules and the one or 
more semiconductor modules and comprises: 

plural unit Wiring layers Which are interlayer-connected to 
each other through via holes, and Wherein the respec 
tive unit Wiring layers are composed of one or more 
insulating layers and a metal Wiring layer, and 

Wherein a loWer most unit Wiring layer interfaces With the 
printed Wiring board, and 

Wherein an upper most unit Wiring layer interfaces With 
the one or more semiconductor modules, and 

Wherein at least one connection betWeen the one or more 

printed Wiring board modules and one of the one or 
more semiconductor modules is elfectuated by a via 
on-via structure in Which the via formed in each of the 
unit Wiring layers is formed directly over the via of the 
unit Wiring layer beloW it in order to form a vertical 
via-on-via structure and to minimiZe the Wiring length 
of the connection betWeen the printed Wiring board and 
the semiconductor module. 

14. A multi-chip circuit module comprising an intercon 
nection circuit module, one or more semiconductor modules, 
and one or more printed Wiring board modules, Wherein said 
interconnection circuit functions as an interface betWeen the 
one or more printed Wiring board modules and the one or 
more semiconductor modules and comprises: 

plural unit Wiring layers Which are interlayer-connected to 
each other through via holes, and Wherein the respec 
tive unit Wiring layers are composed of one or more 
insulating layers and a metal Wiring layer, and 

Wherein a loWer most unit Wiring layer interfaces With the 
printed Wiring board, and 

Wherein an upper most unit Wiring layer interfaces With 
the one or more semiconductor modules, and 

Wherein at least one connection betWeen one of the one 
or more printed Wiring board modules and one of the 
one or more semiconductor modules is elfectuated 

by a continuous direct-through-via formed after each 
of the unit Wiring layers are assembled in order to 
minimiZe the Wiring length of the connection 
betWeen the printed Wiring board and the semicon 
ductor module. 


