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(57) ABSTRACT 

A tape form substrate has a plurality of semiconductor 
elements arrayed in a central portion in the longitudinal 
direction, and ?rst and second patterns extend laterally from 
the central portion of the substrate; each of the patterns 
comprises a plurality of Wires having bonding portions With 
the semiconductor elements, external terminal portions con 
nected to the bonding portions, and lead-out portions 
extending from the external terminal portions to the outside; 
and the Wires are formed in a plurality of groups, With the 
ends of the lead-out portions of each group of Wires disposed 
in a ?xed pattern. 
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TAPE CARRIER, SEMICONDUCTOR ASSEMBLY, 
AND SEMICONDUCTOR DEVICE, METHODS OF 
MANUFACTURE THEREOF, AND ELECTRONIC 

INSTRUMENT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a tape carrier, 
semiconductor assembly, and semiconductor device, to 
methods of manufacture thereof, and to an electronic instru 
ment. 

[0003] 2. Related Art 

[0004] There is no formal de?nition for a multi-chip 
module (hereafter abbreviated as “MCM”), but generally it 
is interpreted as a module having a plurality of chips on a 
substrate. To facilitate high-density mounting, the develop 
ment of MCM technology is very important. 

[0005] A prior example of an MCM using a ?exible 
substrate is disclosed in Japanese Patent Application Laid 
Open No. 7-120772. In this MCM each of a plurality of 
chips in parallel has a plurality of Wires, and each Wire has 
a test pad formed. The test pad is formed to be larger than 
the Wire. 

[0006] In this construction, When the chips are disposed at 
high density, in order that the plurality of Wires can be made 
in a narroW space, and the test pads Which is larger than the 
Wires can be connected, the lead-out pattern of Wires is 
different for each chip. For this reason, the test pad design 
pattern is different, and it is not possible to use the same test 
probe card repeatedly for each chip. There is a further 
problem in that since test probe cards supporting a plurality 
of chips must be used, the test equipment is complicated and 
expensive, or the number of probes must be increased and 
the test probe card becomes more expensive. 

SUMMARY OF THE INVENTION 

[0007] The object of the present invention is the provision 
of a tape carrier, semiconductor assembly, and semiconduc 
tor device, methods of manufacture thereof, and an elec 
tronic instrument, such that using existing test equipment as 
far as possible, the burden of equipment and special tech 
nology development can be lightened, and an inexpensive 
test probe card used Without increasing the number of 
probes. 

[0008] (1) The tape carrier of the present invention has a 
substrate in a tape form on Which are arrayed a plurality of 
semiconductor elements in a longitudinal direction; 

[0009] a ?rst pattern extending in a ?rst direction 
along a Width of the substrate; and 

[0010] a second pattern extending in a second direc 
tion along the Width of the substrate, each of the ?rst 
and second patterns comprising an array of a plural 
ity of Wires having bonding portions With the semi 
conductor elements, external terminal portions con 
nected to the bonding portions, and lead-out portions 
lead outWard from the external terminal portions, 
and in at least one of the ?rst and second patterns, the 
Wires divided into a plurality of groups, and ends of 
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lead-out portions of the Wires in each of the groups 
disposed in a particular pattern corresponding to 
probes for test. 

[0011] According to an aspect of the present invention, 
since the ends of lead-out portions of Wires forming a group 
are disposed in a particular pattern, the same test probe card 
can be used When probes are contacted With these ends This 
construction is a tape carrier With a pattern formed on a 
substrate, and as far as possible a conventional TAB (Tape 
Automated Bonding) production line and existing technol 
ogy can be used, reducing the burden of equipment and 
special technology development. Moreover, by repeating 
testing of the pattern of the tape carrier (functioning as a part 
of the ?nal product (MCM)) using the ends of the lead-out 
portions, the Whole tape carrier can be tested. In this Way, 
since test equipment in existing processes can be utiliZed, 
With no extra investment in equipment, the tape carrier for 
the MCM With a plurality of semiconductor elements 
mounted can be tested, and an inexpensive MCM tape 
carrier can be obtained. 

[0012] (2) In this tape carrier, the Wires in each of the 
groups may become shorter in sequence of their array from 
outside one to center one. 

[0013] According to this construction, since the length of 
the Wires becomes shorter from the outside to the center, the 
positions of the ends of adjacent lead-out portions are varied. 
By means of this, the spacing betWeen adjacent lead-out 
portions is increased and inexpensive probes of coarse pitch 
can be used, alloWing the cost of inspection to be reduced. 

[0014] (3) In this tape carrier, the Wires in each of the 
groups may be formed in a given repeating pattern. 

[0015] According to this construction, When the pattern is 
formed by lithography, the same mask can be used repeat 
edly, and therefore the mask design and fabrication pro 
cesses and inspection operation can be made more efficient. 

[0016] (4) In this tape carrier, each of the ends of the 
lead-out portions of the Wires in each of the groups may be 
in a form of a test pad. 

[0017] (5) In this tape carrier, the external terminal por 
tions of the Wires in each of the groups may be formed With 
the same pitch. 

[0018] According to this construction, the connection to 
the external portions of the MCM can be formed at the same 
pitch. By means of external terminal portions of the same 
pitch, it is made easier to detect formation faults in the 
inspection process. 

[0019] (6) In this tape carrier, in only one of the ?rst and 
second patterns, the Wires may form the plurality of groups, 
and the Wires in another of the ?rst and second patterns may 
be feWer in number than the Wires in the one of the ?rst and 
second patterns. 

[0020] (7) The semiconductor assembly of the present 
invention includes a plurality of semiconductor elements 
having a plurality of electrodes; and 

[0021] a tape carrier on Which the semiconductor 
elements are arrayed in a longitudinal direction, the 
tape carrier having a substrate, a ?rst pattern extend 
ing in a ?rst direction along a Width of the substrate, 
and a second pattern extending in a second direction 
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along the Width of the substrate, each of the ?rst and 
second patterns having an array of a plurality of 
Wires including bonding portions connected to the 
semiconductor elements, external terminal portions 
connected to the bonding portions, and lead-out 
portions lead outWard from the external terminal 
portions, and in at least one of the ?rst and second 
patterns, the Wires divided into a plurality of groups, 
and ends of the lead-out portions of the Wires in each 
of the groups disposed in a particular pattern corre 
sponding to probes for test. 

[0022] According to this construction, When inspection is 
carried out using the ends of the lead-out portions of the 
Wires of each group, since these ends are disposed in a 
particular pattern, the inspection process is very greatly 
simpli?ed. Then, by simply repeating the inspection process 
for the Whole semiconductor device (MCM), since the 
MCM is a collection of repeating individual semiconductor 
elements, the Whole MCM can be inspected. 

[0023] Furthermore, the test equipment used for testing 
the tape carrier can be used for the test equipment for testing 
by contacting probes With the ends of the lead-out portions. 
This means that test equipment in an existing process can be 
utiliZed, and thus no extra investment in test equipment is 
required for testing the semiconductor assembly, and as a 
result an inexpensive semiconductor assembly can be 
obtained. 

[0024] (8) In this semiconductor assembly, the Wires in 
each of the groups may be connected to one of the semi 
conductor elements. 

[0025] By means of this, by carrying out testing in a 
repeated manner using the ends of the lead-out portions of 
the Wires for each individual semiconductor element, the 
Whole semiconductor assembly can be inspected. 

[0026] (9) In this semiconductor assembly, the semicon 
ductor elements may be mounted With their surfaces having 
the electrodes facing the bonding portions. 

[0027] According to this construction, since the semicon 
ductor elements are mounted in the face-doWn orientation, 
the semiconductor element electrodes can be connected to 
the pattern With the minimum intervening distance. The 
result of this is that the inductance is loW, and a semicon 
ductor assembly of excellent high frequency characteristics 
can be obtained. Furthermore, compared With the Wire 
bonding and other such methods of mounting, the very 
thinnest result can be obtained. 

[0028] (10) In this semiconductor assembly, the electrodes 
of the semiconductor elements may be connected facing the 
bonding portions, and a resin may be disposed betWeen the 
surface having the electrodes and the substrate. 

[0029] According to this construction, the pattern formed 
on the substrate and the surface of the semiconductor 
elements having the electrodes are covered by a resin, and 
thus the ingress of Water is eliminated and the reliability is 
improved. Further, since the semiconductor element and 
substrate are uni?ed by the resin, damage to the bonding 
portions caused by thermal stress in the heat cycle is kept to 
a minimum, and the reliability is improved. 

[0030] According to this construction, since the semicon 
ductor elements are mounted in the face-doWn orientation, 
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the semiconductor element electrodes are connected to the 
pattern With the minimum intervening distance. Thus the 
inductance is loW, and a semiconductor assembly of excel 
lent high frequency characteristics can be obtained. Further 
more, compared With the Wire bonding and other such 
methods of mounting, the very thinnest result can be 
obtained. 

[0031] (11) The semiconductor device of the present 
invention comprises a plurality of semiconductor elements 
having a plurality of electrodes; 

[0032] a substrate in a tape form on Which are arrayed 
the semiconductor elements in a longitudinal direc 
tion; 

[0033] a ?rst pattern extending in a ?rst direction 
along a Width of the substrate; and 

[0034] a second pattern extending in a second direc 
tion along the Width of the substrate, each of the ?rst 
and second patterns including an array of a plurality 
of Wires having bonding portions connected to the 
semiconductor elements, and external terminal por 
tions connected to the bonding portions, in one of the 
?rst and second patterns the Wires are formed more 
in number than in another of the ?rst and second 
patterns, and in at least the one of the ?rst and second 
patterns in Which the Wires are formed more in 
number, the external terminal portions are formed 
With a same pitch, and ends thereof are coplanar With 
a side edge of the substrate. 

[0035] (12) The semiconductor device of the present 
invention may be obtained from the semiconductor assem 
bly described above, by cutting off and removing at least 
ones of the lead-out portions of the Wires forming the groups 
together With the substrate. 

[0036] This construction yields a semiconductor device in 
Which after completing inspection of the semiconductor 
assembly, then only good items are selected and taken to the 
?nal form. Since the lead-out portions are cut off and 
removed, the external terminal portions are positioned at the 
external edge of the ?nal product. 

[0037] (13) The electronic instrument of the present inven 
tion has the above-mentioned semiconductor device. 

[0038] (14) The method of fabricating a tape carrier of the 
present invention comprises a ?rst step of forming a ?rst 
pattern extending in a ?rst direction along a Width of the 
substrate and a second pattern extending in a second lateral 
direction along the Width, on a substrate in a tape form; and 

[0039] a second step of inspecting the ?rst and sec 
ond patterns, each of the ?rst and second patterns 
including an array of a plurality of Wires having 
bonding portions With the semiconductor elements, 
external terminal portions connected to the bonding 
portions, and lead-out portions lead outWard from 
the external terminal portions, in at least one of the 
?rst and second patterns, the Wires divided into a 
plurality of groups, and ends of the lead-out portions 
of Wires in each of the groups disposed in a particular 
pattern corresponding to probes for test, and the 
second step including an inspection in Which the 
probes are disposed to correspond to the particular 
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pattern, and the probes are simultaneously put on the 
ends of the lead-out portions disposed in the particu 
lar pattern. 

[0040] By this method, the tape carrier described above 
can be obtained. 

[0041] (15) The method of fabricating a semiconductor 
assembly of the present invention comprises a ?rst step of 
mounting a plurality of semiconductor elements having a 
plurality of electrodes on a tape carrier; and 

[0042] a second step of inspecting the semiconductor 
elements, the tape carrier comprising a substrate, a ?rst 
pattern extending in a ?rst direction along a Width of the 
substrate, and a second pattern extending in a second direc 
tion along the Width of the substrate, each of the ?rst and 
second patterns including an array of a plurality of Wires 
having bonding portions connected to the semiconductor 
elements, external terminal portions connected to the bond 
ing portions, and lead-out portions lead outWard from the 
external terminal portions, and in at least one of the ?rst and 
second patterns, the Wires divided into a plurality of groups, 
and ends of lead-out portions of the Wires in each of the 
groups disposed in a particular pattern corresponding to 
probes for test, and the second step including an inspection 
in Which the probes are disposed to correspond to the 
particular pattern, and the probes are simultaneously put on 
the ends of the lead-out portions of the Wires disposed in the 
particular pattern. 

[0043] By this method, the semiconductor assembly 
described above can be obtained. 

[0044] (16) In this method of fabricating a semiconductor 
assembly, in the ?rst step, surfaces of the semiconductor 
elements having the electrodes may face the bonding por 
tions so that the electrodes and the bonding portions may be 
positioned before the connection is made. 

[0045] (17) In this method of fabricating a semiconductor 
assembly, the Wires in each of the groups may be connected 
to one of the semiconductor element; and the second step 
may be carried out once for each semiconductor element. 

[0046] (18) This method of fabricating a semiconductor 
assembly may further comprise: a step in Which faulty ones 
of the semiconductor elements discovered in the second step 
are replaced by good ones. 

[0047] (19) This method of fabricating a semiconductor 
assembly may further comprise: a step in Which after 
con?rming that all semiconductor elements are good, a resin 
is injected betWeen the surface of the semiconductor ele 
ments having the electrodes and the substrate, and the resin 
is cured. 

[0048] According to this method, the semiconductor ele 
ments are inspected, and then faulty semiconductor elements 
are replaced With good ones as required, and then a resin is 
injected. Therefore, particularly in a face-doWn mounting 
method in-Which replacing faulty semiconductor elements is 
dif?cult after the resin has been cured, the proportion of 
good semiconductor assemblies can be increased. Further 
more the fabrication cost of the semiconductor devices can 
be reduced. 

[0049] (20) The method of fabricating a semiconductor 
device of the present invention comprises a ?rst step of 
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mounting a plurality of semiconductor elements having a 
plurality of electrodes on a tape carrier; 

[0050] a second step of inspecting the semiconductor 
elements, the tape carrier comprising a substrate, a 
?rst pattern extending in a ?rst direction along a 
Width of the substrate, and a second pattern extend 
ing in a second direction along the Width of the 
substrate, each of the ?rst and second patterns 
including an array of a plurality of Wires having 
bonding portions With the semiconductor elements, 
external terminal portions connected to the bonding 
portions, and lead-out portions lead outWard from 
the external terminal portions, and in at least one of 
the ?rst and second patterns, the Wires divided into 
a plurality of groups, and ends of lead-out portions of 
the Wires in each of the groups disposed in a par 
ticular pattern corresponding to probes for test, and 
the second step including an inspection in Which the 
probes are disposed to correspond to the particular 
pattern, and the probes are simultaneously put on the 
ends of the lead-out portions disposed in the particu 
lar pattern; and 

[0051] a third step in Which at least the lead-out 
portions of the Wires forming the groups are cut off 
and removed together With the substrate. 

[0052] According to this method, since the lead-out por 
tions are off and removed, the external terminal portions are 
positioned at the edge of the ?nal product. Further, accord 
ing to this method, since the inspection of the semiconductor 
elements is completed, the proportion of good semiconduc 
tor devices being produced can be very greatly increased, 
and product cost of the semiconductor device can be 
reduced. 

[0053] (21) The method of fabricating a semiconductor 
device of the present invention comprises a step of fabri 
cating a semiconductor assembly by the method described 
above, and cutting off and removing at least the lead-out 
portions of the Wires forming the group together With the 
substrate. 

[0054] This method yields a semiconductor device in 
Which after completing inspection of the semiconductor 
assembly, only good items are selected and taken to the ?nal 
form. Since the lead-out portions are cut off and removed, 
the external terminal portions are positioned at the edge of 
the ?nal product. Since the inspection is completed at the 
semiconductor assembly stage, the proportion of good semi 
conductor devices can be greatly increased, and the semi 
conductor device product cost can be reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0055] FIG. 1 is a plan vieW of an embodiment of a tape 
carrier in the present invention. 

[0056] FIG. 2 is a section along the line 11-11 in FIG. 1. 

[0057] FIG. 3 illustrates the repetition pattern of the tape 
carrier in an embodiment of the present invention. 

[0058] FIG. 4 is a plan vieW of a semiconductor assembly 
in an embodiment of the present invention. 

[0059] FIG. 5 is a section along the line V-V in FIG. 4. 



US 2002/0063317 A1 

[0060] FIG. 6 is a plan vieW of the semiconductor device 
in an embodiment of the present invention. 

[0061] FIG. 7 is a section along the line VII-VII in FIG. 
6. 

[0062] FIG. 8 illustrates an electronic instrument in an 
embodiment of the present invention. 

PREFERRED EMBODIMENTS OF THE 
INVENTION 

[0063] The present invention is noW described in terms of 
Preferred embodiments, With reference to the draWings. 

[0064] In the present embodiment, using TAB (Tape Auto 
mated Banding) technology for all or part of the fabrication 
process, by means of tape carrier fabrication, fabrication of 
an MCM-type semiconductor assembly and an MCM-type 
semiconductor device as a ?nal product is achieved. Accord 
ing to the method of the present embodiment, a conventional 
TAB production line and an eXisting technology thereof can 
be used as far as possible, Whereby the equipment require 
ments and the burden of development of special technology 
can be reduced. As Well as enabling the fabrication of high 
density MCM semiconductor devices With high reliability, 
the yield thereof can also be increased. For each of the tape 
carrier, semiconductor assembly, and semiconductor device, 
the con?guration and the method of fabrication are 
described beloW in detail. 

[0065] Tape Carrier 

[0066] An embodiment of the tape carrier obtained 
according to the present invention is described With refer 
ence to FIGS. 1 to 3. FIG. 1 shoWs the tape carrier, and FIG. 
2 is a section along the line 11-11 in FIG. 1. 

[0067] The tape carrier shoWn in FIG. 1 has a substrate 1 
in Which are Provided sprocket holes 2, and on Which are 
formed a ?rst pattern 10 and second pattern 20. In the 
substrate 1 may also be formed, other via holes, outer lead 
holes, inner lead holes, and so forth in addition to the 
sprocket holes 2, as required. 

[0068] The ?rst and second patterns 10 and 20 are fre 
quently plated With tin, solder, gold, or the like, (not shoWn 
in the draWings). The plating is used to prevent oxidation of 
test terminals, semiconductor element mounting terminals, 
and component input/output terminals, and also for forming 
an alloy for connection. 

[0069] The substrate 1 frequently uses a polyimide ?lm of 
thickness 25 pm to 125 pm, but for cost reduction, a 
polyester ?lm, glass epoXy ?lm, polyamide ?lm, or a similar 
organic ?lm may also be used. The above-mentioned tape 
carrier may be fabricated by a knoWn TAB substrate fabri 
cation process or FPC (Flexible Printed Circuit) substrate 
fabrication process. The TAB substrate fabrication process 
generally is based on a continuous substrate material of 
length 40 m to 300 m or thereabouts. The FPC substrate 
fabrication process is based on a substrate material of a 
particular Work siZe. The substrate 1 of the tape carrier 
obtained by the present embodiment is continuous When 
formed by a TAB substrate fabrication process, and of a 
Work siZe When formed by an FPC substrate fabrication 
process. By cutting a continuous substrate 1 a short tape 
carrier can be obtained. The substrate 1 of the tape carrier of 
the Work siZe formed by an FPC substrate fabrication 
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process is at least of a length and Width so as to include the 
MCM-type semiconductor device described beloW. 

[0070] The folloWing are eXamples of methods of forming 
the ?rst and second patterns 10 and 20. 

[0071] (a) Acopper leaf is adhered to an organic ?lm 
of polyimide or the like in Which a particular pattern 
of openings has been formed, and Which has previ 
ously had adhesive applied, and thereafter is etched 
to form the patterns 10 and 20 (three-layer substrate). 

[0072] (b) Acopper layer is formed on a polyimide or 
other organic ?lm by vapor deposition, plating, 
CVD, or other method, and thereafter appropriate 
openings are formed, and by etching the patterns 10 
and 20 are formed (tWo-layer substrate). 

[0073] (c) On a copper leaf, polyimide or the like is 
applied as a varnish, to form an organic ?lm, and 
thereafter appropriate openings are formed, and the 
patterns 10 and 20 are formed by etching (tWo-layer 
substrate). 

[0074] In addition to these methods of forming by etching 
(subtractive methods), the patterns 10 and 20 may be 
directly formed by vapor deposition, plating, CVD, or the 
like (additive methods), and combinations thereof are 
knoWn. In the present embodiment, the patterns 10 and 20 
may be formed by any method. As the patterns 10 and 20 is 
commonly use copper of a thickness of 5 pm to 35 pm. In 
the present embodiment, plating leads for electroplating are 
not provided, and therefore electroless Plating is assumed. 
By providing plating leads for electroplating connected to 
the Wires, electroplating can be used for the plating. 

[0075] The Width of the substrate 1 of the tape carrier may 
be determined according to the subsequent fabrication 
method and the form of the ?nal product, but for optimum 
use of the TAB fabrication equipment, a Width of 35, 48, 70, 
or 125 mm is generally preferable. 

[0076] A tape carrier formed in this Way, even though 
there are differences betWeen a continuous form and a short 
form, forms apparently a similar tape carrier to that of a TAB 
tape. The selection of continuous form or short form may be 
determined in such a Way as to reduce the investment in the 
fabrication process and the product technology risk, With the 
consideration of the subsequent fabrication process. Select 
ing a short form tape carrier is preferable in that the Waste 
is reduced by making the length an integral multiple of the 
length required for the ?nal MCM-type semiconductor 
device. 

[0077] NeXt, the details of the ?rst and second patterns 10 
and 20 of the tape carrier are described. As shoWn in FIG. 
1, the ?rst and second patterns 10 and 20 each have a 
plurality of Wires 11 and 21 forming arrays. One group of the 
Wires 11 and one group of the Wires 21 form a repetition 
pattern 30. The tape carrier comprises a plurality of the 
repetition patterns 30. 

[0078] FIG. 3 shoWs a single repetition pattern 30. In the 
repetition pattern 30, Wires 11 of the ?rst pattern 10 eXtend 
laterally in one direction from the center of the substrate 1, 
and are arrayed along the longitudinal direction of the 
substrate 1. The Wires 11 comprise bonding portions 12 
positioned in the central part of the substrate 1, eXternal 
terminal portions 13 connected to the bonding Portions 12, 
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and lead-out portions 14 extending from the external termi 
nal portions 13 to the outside. 

[0079] The ends of the lead-out portions 14 are enlarged to 
form test pads 15, but may equally be terminated Without 
enlargement. The bonding portions 12 are used for connec 
tion to a semiconductor element 40 described beloW. The 
test pads 15 are used for a test using probes. At the tape 
carrier stage, the Wires 11 are tested, and after a semicon 
ductor assembly is obtained, the semiconductor element 40 
itself or connections to the semiconductor element 40 are 
tested. 

[0080] The external terminal portions 13 form the external 
terminals of the ?nished semiconductor device. For one 
group of Wires 11 Within each repetition pattern 30, the 
external terminal portions 13 are formed at the same or 
substantially the same pitch. 

[0081] The group of Wires 11 in the repetition pattern 30 
become shorter in sequence of disposition from the outside 
toWard the center. More speci?cally, each Wires 11 is dif 
ferent from each other in length extending laterally from the 
central region of the substrate 1 as the origin As a result, as 
shoWn in FIG. 3, the positions of the test pads 15 formed by 
the ends of the lead-out portions 14 are varying toWard the 
center of the substrate 1, in the disposing sequence of the 
Wires 11 from the outside to the center In this Way, the 
positions of the test pads 15 of the Wires 11 varies along the 
longitudinal direction of the Wires 11, Whereby the spacing 
betWeen adjacent test pads 15 can be increased. By means of 
this, even bold and inexpensive probes can be used to 
contact a single test pad 15. In the present embodiment, a 
plurality of the repetition pattern 30 is formed, and for each 
of the repetition pattern 30 a group of Wires 11 is formed in 
a particular pattern, and the test pads 15 are disposed in a 
particular pattern. It should be noted that the test pads 15 
may equally be disposed in a ZigZag pattern. 
[0082] Next, the Wires 21 of the second pattern 20 are 
described. The Wires 21 are feWer in number than the Wires 
11 described above. Therefore, When a semiconductor ele 
ment having more outputs than inputs is mounted, the Wires 
11 form the output Wires, and the Wires 21 form the input 
Wires. 

[0083] The Wires 21 of the second pattern 20 extend 
laterally in another direction from the center of the substrate 
1, and are arrayed along the longitudinal direction. The Wires 
21 comprise bonding portions 22 positioned in the central 
part of the substrate 1, external terminal portions 23 con 
nected to the bonding portions 22, and lead-out portions 24 
extending from the external terminal portions 23 to the 
outside. 

[0084] The bonding portions 22 are used for connection to 
a semiconductor element 40 described beloW. The external 
terminal portions 23 form the external terminals of the 
?nished semiconductor device. For one group of Wires 21 
Within each repetition pattern 30, the external terminal 
portions 23 are formed at substantially the same pitch. In the 
present embodiment, the external terminal portions 23 are 
the input terminals from the semiconductor element 40, but 
they may equally be used as output terminals. It should be 
noted that the external terminal portions 23 and lead-out 
portions 24 are formed integrally. The lead-out portions 24 
are not separated in the ?nal product, the external terminal 
portions 23 and lead-out portions 24 integrally form external 
terminals. 
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[0085] In the present embodiment, the Wires 21 are formed 
at the same distance in the lateral direction of the substrate 
1 in FIG. 3, but as With the Wires 11 described above, the 
lengths of the Wires 21 may be varied. 

[0086] The repetition pattern 30 is formed to correspond to 
the semiconductor element 40 to be mounted in a subsequent 
semiconductor element assembly process. That is to say, for 
one semiconductor element 40, one repetition pattern 30 is 
formed. 

[0087] According to the present embodiment, since in the 
?rst pattern 10 the spacing betWeen adjacent test pads 15 is 
enlarged, bold and inexpensive probes can be used in the 
subsequent tape carrier inspection process, and semiconduc 
tor element assembly inspection process. The position and 
siZe of the test pads 15 are determined by the density of the 
Wires 11 and the probe cost. Because such a design is 
adopted, When a continuous form is used for the tape carrier, 
the tape carrier of the present embodiment of the invention 
is fabricated by using a exposure mask for the repetition 
pattern for each semiconductor element in a exposure step of 
a TAB fabrication process. Since the same exposure mask 
can be used repeatedly When the tape carrier is created, the 
mask design, fabrication operation, and inspection operation 
ef?ciency can be increased. 

[0088] Next, the tape carrier inspection process is 
described. In the inspection process, as shoWn in FIG. 2, a 
test probe 50 is contacted With the test pads 15. If required, 
the test probe 50 can be contacted With ends of the lead-out 
portions 24 of the second pattern 20. With a tape carrier as 
described above, the test probe 50 used in this process may 
be bold and inexpensive. 

[0089] It should be noted that as When measuring a normal 
TAB tape carrier, a plurality of test probes 50 is preferably 
disposed in a probe card, for the repetition pattern 30 for 
each semiconductor element as a set. If this is done, a 
plurality of test probes 50 can be simultaneously contacted 
With a plurality of test pads 15 for the semiconductor 
element 40. Then, the Whole of the MCM tape carrier can be 
measured in the same Way as When continuously measuring 
conventional individual TAB tape carriers. 

[0090] More speci?cally, adjacent test pads 15 of the Wires 
11 are measured, and short-circuit defects in the Wires 11 are 
detected. Further, betWeen conductive rubber (not shoWn in 
the draWings) pressed against the bonding portions 12 of the 
Wires 11 and the test pads 15, open-circuit defects of the 
Wires 11 are detected. The method of inspection adopted 
may be determined according to the degree of complexity of 
the product, and the fault characteristics thereof. When an 
FPC fabrication process is used, the process folloWing the 
ID inspection in the short form is the same, and for each 
semiconductor element, the Whole of an MCM tape carrier 
can be measured. The test probes 50 are not restricted to the 
pin form shoWn in the draWings: probes using conductive 
rubber or bumps have been proposed, and these may equally 
be used. In addition to an electrical inspection, and external 
appearance check may be employed, In addition to electrical 
faults (open-circuit and short-circuit), external appearance 
faults (for example, pattern narroWing, missing portions, 
Widenings, projections, resist unevenness, and so forth) can 
preferably be inspected for In this case, if the external 
terminal portions 13 are formed at substantially the same 
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pitch, in the inspection process faults in the pattern can 
easily be detected. In other Words, it is easier to detect faults 
in a repeated pattern. 

[0091] The tape carrier may, if required, have a solder 
resist formed on the pattern, and the location of faults may 
be indicated explicitly by marks or punched holes, in the 
same Way as is carried out for a conventional TAB or FPC. 
Depending on the mounting method of the semiconductor 
element to be described beloW, a tape carrier (BTAB, 
transfer bumps) having bumps formed on the bonding 
portions 12 corresponding to the electrodes of the semicon 
ductor element may be used. 

[0092] Positioning marks (not shoWn in the draWings) for 
mounting the semiconductor element 40 described beloW 
may be formed on the substrate 1. For example, marks may 
be formed from the same material as the patterns 10 and 20 
near the position of mounting of the semiconductor element, 
at the same time that the patterns 10 and 20 are formed. This 
is most preferable from the vieWpoint of cost and position 
ing precision. 

[0093] MCM-type Semiconductor Assembly 

[0094] Next, an MCM-type semiconductor assembly fab 
ricated using the above-described tape carrier is described. 
FIG. 4 shoWs an MCM-type semiconductor assembly of the 
present embodiment, and FIG. 5 is a section along the line 
V-V in FIG. 4. 

[0095] As shoWn in these ?gures, a plurality of semicon 
ductor elements 40 is mounted on a tape carrier (see FIG. 1). 
At this time, as the tape carrier has sprocket holes 2, the 
semiconductor elements 40 can be positioned using these 
holes as reference and mounted. Further, When positioning 
precision is required, positioning marks (not shoWn in the 
draWings) can be formed on the substrate 1 as described 
above, and the semiconductor element 40 can be mounted 
after con?rming the positioning. 

[0096] Bumps 44 are formed on the electrodes 42 of the 
semiconductor element 40. The surface 46 having the elec 
trodes 42 is disposed facing the bonding portions 12. Then 
through the bumps 44, the electrodes 42 of the semiconduc 
tor element 40 and the bonding portions 12 and 22 of the 
Wires 11 and 21 are connected. BetWeen the surface 46 
having the electrodes 42 of the semiconductor element 40 
and the substrate 1 is ?lled With resin 48, protecting the 
electrodes 42, the bumps 44, the bonding portions 12 and 22, 
and so forth. The bumps 44 are mostly formed of gold or 
solder. When the method in Which an alloy is formed 
betWeen the bumps 44 and the bonding portions 12 and 22 
is adopted as the method of mounting the semiconductor 
element 40, a tape carrier in Which the Wires 11 and 21 are 
plated With gold, solder, tin, or the like is frequently used. In 
the present embodiment, a substrate Which is not ?exible, 
such as a printed circuit board substrate, a ceramic substrate, 
or the like may also be used as the substrate 1. 

[0097] The bonding portions 12 and 22 are positioned With 
respect to bumps 44 on the electrodes 42 of the semicon 
ductor element 40, and energy (heat, or pressure it required) 
is supplied from the reverse side of the semiconductor 
element 40 to form an alloy. Then, a liquid resin 48 is 
injected betWeen the semiconductor element 40 and the 
substrate 1, and cured to complete the mounting. 
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[0098] As another method of mounting, if an anisotropic 
conducting ?lm or anisotropic conducting adhesive is used, 
?rst the anisotropic conducting ?lm or anisotropic conduct 
ing adhesive is disposed on the substrate, then the bonding 
portions are positioned With respect to the bumps on the 
electrodes of the semiconductor element. The anisotropic 
conducting ?lm or anisotropic conducting adhesive has a 
con?guration that conducting particles are dispersed in a 
resin. Then heat is applied from the reverse side of the 
semiconductor element, and pressure is applied if necessary. 
In this Way, the anisotropic conducting ?lm or anisotropic 
conducting adhesive is cured, Whereby the connection and 
mounting is completed. This process has no step of injecting 
resin after connection, and therefore it can often result in a 
simpler process than the above-described method of forming 
an alloy. This process is carried out for a plurality of 
semiconductor elements to fabricate a semiconductor 
assembly. Face-doWn mounting using an anisotropic con 
ducting ?lm or anisotropic conducting adhesive is Widely 
used in volume production for liquid crystal mounting. For 
this reason, mounting equipment, liquid crystal panel 
mounting equipment such as faulty semiconductor replace 
ment equipment, and the process knoW-hoW thereof, can be 
exploited With the process of the present embodiment. 
Therefore the bene?t is obtained that a loW level of equip 
ment investment is suf?cient, and high reliability can be 
obtained relatively simply. 

[0099] According to this construction, betWeen the surface 
of the semiconductor element having the electrodes (the 
surface on Which active elements are formed) and the 
substrate, the anisotropic conducting ?lm or anisotropic 
conducting adhesive contributing to the bonding is present 
as an insulating resin. Therefore, a step separate from the 
bonding step in Which a resin is injected is unnecessary, as 
a result of Which there is the advantage that the MCM 
fabrication process is simpli?ed, and the MCM fabrication 
cost can be reduced. 

[0100] According to this construction, betWeen the semi 
conductor element electrodes and the bonding portions 
Where conductivity must be established, the conducting 
particles dispersed in the anisotropic conducting ?lm or 
anisotropic conducting adhesive are compressed. Conduc 
tivity is stably established only in this compressed portion, 
and in other portions, the conducting Particles of the aniso 
tropic conducting ?lm or anisotropic conducting adhesive 
are not compressed. A stably insulating resin is thus pro 
vided. Therefore, the effect is equivalent to the surface for 
forming active elements of the semiconductor element being 
covered With an insulating resin, moisture does not collect in 
the surface forming the active elements. There again, there 
is the bene?t that the reliability of the semiconductor device 
With respect to moisture is improved. 

[0101] Moreover, by means of the anisotropic conducting 
?lm or anisotropic conducting adhesive equivalent to an 
insulating resin betWeen the semiconductor element and the 
substrate, When the pattern is formed on the substrate, 
moisture also does not collect there. Therefore, there is the 
bene?t that the reliability of the semiconductor device With 
respect to moisture is improved. 

[0102] The present embodiment is described according to 
the face-doWn method (the method of mounting in Which the 
surface of the semiconductor element an Which the active 
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elements are formed and the surface of the substrate on 
Which the pattern is formed are opposing), but various 
face-doWn methods are knoWn, and any of these methods 
can be used. In a method of mounting carried out by the 
face-doWn method, the electrodes 42 of the semiconductor 
element 40 and the patterns 10 and 20 are connected With the 
minimum distance, and therefore since the inductance is 
reduced, a semiconductor assembly With excellent high 
frequency characteristics can be obtained. Further, com 
pared With other methods of mounting such as the Wire 
bonding method, the overall thickness of the MCM can be 
made minimum, and the thickness of the ?nal product can 
also be made minimum, thus further enabling the product 
value to be increased. According to the present embodiment, 
since the resin 48 is present betWeen the surface 46 having 
the electrodes 42 of the semiconductor element 40 (the 
active element forming surface) and the substrate 1, the 
patterns 10 and 20 formed on the substrate 1 and the surface 
of the semiconductor element 40 on Which the active ele 
ments are formed are covered by the resin, the ingress of 
Water is eliminated and the reliability is improved. Further, 
since the semiconductor element 40 and substrate 1 are 
uni?ed by the resin 48, damage to the connections by 
thermal stress during the heat cycle can be kept to a 
minimum, and thus the reliability is improved. 

[0103] Furthermore, in vieW of relations With existing 
equipment and ease of mounting technology there is no 
obstacle to a Wire bonding method being selected and 
mounting carried out instead at the face-doWn method. In 
this case, the electrodes of the semiconductor element die 
bonded on the substrate are connected to the pattern by Wires 
of gold, aluminum, copper or the like. Further, the semi 
conductor element and pattern resin are potted, and cured to 
form a semiconductor assembly. The resin protects the 
surface of the semiconductor element on Which the active 
elements are formed and the Wires, and also the connection 
pattern When there are intervening processes for the inspec 
tion and replacement of faulty semiconductor elements, 
these are described beloW. In any event, by Whatever 
method, the semiconductor element is mounted on the 
substrate. 

[0104] Next, as shoWn in FIG. 5, using the test Pads 15 
used for inspection of the tape carrier, the semiconductor 
element 40 is subjected to electrical testing. If required, 
testing can be carried out using the ends of the lead-out 
portions 24 of the second pattern 20. In FIG. 5, a test probe 
50 is contacted With a test pad 15 (if required, the lead-out 
portions 24). The same test probe 50 as Was used in 
inspection of the tape carrier can be used. In this step too, the 
test probes used may be bold and inexpensive as in the 
inspection of the tape carrier described above It should be 
noted that here too, a plurality of test probes 50 disposed in 
a probe card is preferable. The bene?ts of this are the same 
as described above for the tape carrier inspection. 

[0105] When the inspection is ?nished, good items are 
passed to the next step, being a semiconductor device 
fabrication steps or can be shipped as assemblies to a 
customer. 

[0106] If faulty semiconductor elements 40 discovered in 
the testing are replaced, so that all of the semiconductor 
assemblies should be good, the process is designed to make 
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replacement (reWorking) of the semiconductor element 40 
easier during mounting of the above-described semiconduc 
tor element 40. 

[0107] For example, in the case in Which face-doWn 
mounting is used and solder or gold bumps 44 is used for 
mounting of the semiconductor element 40, is described by 
Way of example. In this case, after connection by means of 
the bumps 44 and before the resin 48 is injected, the 
above-described inspection is carried out, and faulty semi 
conductor elements 40 are heated and removed. A good 
semiconductor element 40 is repositioned, is heated and 
subjected to pressure, and then retesting is carried out. When 
all of the semiconductor elements 40 are good, the resin 48 
is injected betWeen the semiconductor element 40 and the 
substrate 1, and cured to complete the mounting process. By 
this means, all of the semiconductor assemblies are good. 

[0108] When an anisotropic conducting ?lm or anisotropic 
conducting adhesive is used, after mounting is initially 
completed, the above-described inspection is carried out, 
and faulty semiconductor elements are heated and removed, 
and excess anisotropic conducting ?lm or anisotropic con 
ducting adhesive is removed. Thereafter, the uncured aniso 
tropic conducting ?lm or anisotropic conducting adhesive is 
replaced, a good semiconductor element is repositioned, is 
heated and subjected to pressure, and retested. In this Way, 
if the process ships only good items, all of the semiconduc 
tor assemblies are good. Alternatively, if the anisotropic 
conducting ?lm or anisotropic conducting adhesive is par 
tially cured (the heating temperature is less than the tem 
perature for complete curing), inspection and replacement of 
faulty semiconductor elements can be carried out in this 
state. By this means, during the replacement operation, 
faulty semiconductor elements can be removed relatively 
easily, Furthermore, in this case, after inspection and 
replacement of faulty semiconductor elements, the anisotro 
pic conducting ?lm or anisotropic conducting adhesive is 
completely cured (the heating temperature is raised to the 
temperature for complete curing), and mounting is ?nished. 
In the case that the Wire bonding method is used for 
mounting, the above-described inspection is carried out after 
Wire bonding, faulty semiconductor elements are replaced 
by good semiconductor elements, and the Wire bonding is 
repeated and the inspection repeated. In this Way if a process 
ships only good items, all of the semiconductor assemblies 
are good. After the inspection process, resin potting is 
carried out, and curing carried out to provide a semicon 
ductor assembly. 

[0109] Further if required, using the test pads 15 and test 
probe 50 the semiconductor element 40 can be burnt-in. That 
is to say, in the same manner as the above-described 
inspection, the test probe 50 supplies burn-in electrical 
signals to the semiconductor element 40, and after the 
burn-in is completed in the heated state, the above inspection 
or reWorking is carried out. In this Way, all of the semicon 
ductor assemblies, once burnt-in, are good items. This 
enables burn-in, Which Was dif?cult to implement With a 
conventional MCM, and is a great bene?t of application of 
the present invention. 

[0110] MCM-type Semiconductor Device 

[0111] FIG. 6 is a plan vieW of an MCM-type semicon 
ductor device as a ?nal product, and FIG. 7 is a sectional 
vieW along the line VII-VII in FIG. 6. Speci?cally, a good 
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semiconductor assembly obtained as described above is cut 
to the outline 60 shoWn in FIG. 4, and constitutes an 
MCM-type semiconductor device as the ?nal product. Cut 
ting to the outline 60 often uses a method employing the 
sprocket holes 2 for positioning. 

[0112] In the ?rst pattern 10, the outline 60 is positioned 
at the boundary betWeen the external terminal Portions 13 
and lead-out portions 14 of the Wires 11. That is to say, the 
lead-out portions 14 are cut off and removed. On the other 
hand, in the pattern 20, the outline 60 is positioned outside 
the lead-out portions 24, and the Wires 21 are not cut. 
HoWever, similar to the Wires 11, the Wires 21 may also be 
cut on the boundary betWeen external terminal portions 23 
and lead-out portions 24. 

[0113] In this Way, a part of the ?rst pattern 10 is cut off 
and removed together With the substrate 1, to obtain the 
MCM-type semiconductor device shoWn in FIGS. 6 and 7. 
With this semiconductor device, end surfaces 16 of the large 
number of Wires 11 are coplanar With the side surface 18 of 
the substrate 1. 

[0114] Signals, voltage or current are applied to the semi 
conductor element 40 from the external terminal portions 23 
of the second pattern 20, and are output from the external 
terminal portions 13 of the ?rst pattern 10. In many cases, 
the input external terminal portions 23 are connected to a 
previous stage circuit board or the like having a drive circuit, 
by means of a connector, soldering, or the like, and the 
output external terminal portions 13 are connected to a 
folloWing stage driven circuit or the like having an LCD or 
the like, by an anisotropic conducting ?lm or the like. 
According to the MCM application, these connections may 
vary, and a connecting form most suited to the application 
(for example, electrical contacts) may be selected. 

[0115] An MCM-type semiconductor device thus obtained 
has already been tested at loW cost in a previous steps and 
found to be good, even though it has ?ne external terminal 
portions 13 on the output side. Therefore, the process fault 
ratio of the ?nal product in Which the MCM-type semicon 
ductor device is incorporated can be remarkably reduced. 

[0116] Additionally, in FIG. 8 is shoWn an electronic 
instrument 1200 incorporating the MCM-type semiconduc 
tor device described above. 

What is claimed is: 
1. A tape carrier comprising: 

a substrate in a tape form on Which are arrayed a plurality 
of semiconductor elements in a longitudinal direction; 

a ?rst pattern extending in a ?rst direction along a Width 
of the substrate; and 

a second pattern extending in a second direction along the 
Width of the substrate, each of the ?rst and second 
patterns comprising an array of a plurality of Wires 
having bonding portions With the semiconductor ele 
ments, external terminal portions connected to the 
bonding portions, and lead-out portions lead outWard 
from the external terminal portions, and in at least one 
of the ?rst and second patterns, the Wires divided into 
a plurality of groups, and ends of lead-out portions of 
the Wires in each of the groups disposed in a particular 
pattern corresponding to probes for test. 
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2. The tape carrier of claim 1, Wherein the Wires in each 
of the groups become shorter in sequence of their array from 
outside one to center one. 

3. The tape carrier of claim 1, Wherein the Wires in each 
of the groups are formed in a given repeating pattern. 

4. The tape carrier of claim 1, Wherein each of the ends of 
the lead-out portions of the Wires in each of the groups are 
in a form of a test pad. 

5. The tape carrier of claim 1, Wherein the external 
terminal portions of the Wires in each of the groups are 
formed With a same pitch. 

6. The tape carrier of claim 1, Wherein in only one of the 
?rst and second patterns, the Wires form the plurality of 
groups, and the Wires in another of the ?rst and second 
patterns are feWer in number than the Wires in the one of the 
?rst and second patterns7. 

7. A semiconductor assembly comprising: 

a plurality of semiconductor elements having a plurality 
of electrodes; and 

a tape carrier on Which the semiconductor elements are 
arrayed in a longitudinal direction, the tape carrier 
having a substrate, a ?rst pattern extending in a ?rst 
direction along a Width of the substrate, and a second 
pattern extending in a second direction along the Width 
of the substrate, each of the ?rst and second patterns 
having an array of a plurality of Wires Including 
bonding portions connected to the semiconductor ele 
ments, external terminal portions connected to the 
bonding portions, and lead-out portions lead outWard 
from the external terminal portions, and in at least one 
of the ?rst and second patterns, the Wires divided into 
a plurality of groups, and ends of the lead-out portions 
of the Wires in each of the groups disposed in a 
particular pattern corresponding to probes for test. 

8. The semiconductor assembly of claim 7, Wherein the 
Wires in each of the groups are connected to one of the 
semiconductor elements. 

9. The semiconductor assembly of claim 7, Wherein the 
semiconductor elements are mounted With their surfaces 
having the electrodes facing the bonding portions. 

10. The semiconductor assembly of claim 9, Wherein the 
electrodes of the semiconductor elements are connected 
facing the bonding portions, and a resin is disposed betWeen 
the surfaces having the electrodes and the substrate. 

11. A semiconductor device comprising: 

a plurality of semiconductor elements having a plurality 
of electrodes; 

a substrate in a tape form on Which are arrayed the 
semiconductor elements in a longitudinal direction; 

a ?rst pattern extending in a ?rst direction along a Width 
of the substrate; and 

a second pattern extending in a second direction along the 
Width of the substrate, each of the ?rst and second 
patterns including an array of a plurality of Wires 
having bonding portions connected to the semiconduc 
tor elements, and external terminal portions connected 
to the bonding portions, in one of the ?rst and second 
patterns the Wires are formed more in number than in 
another of the ?rst and second patterns, and in at least 
the one of the ?rst and second patterns in Which the 
Wires are formed more in number, the external terminal 
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portions are formed With a same pitch, and ends thereof 
are coplanar With a side edge of the substrate. 

12. A semiconductor device obtained from the semicon 
ductor assembly of claim 7, by cutting off and removing at 
least ones of the lead-out portions of the Wires forming the 
groups together With the substrate. 

13. An electronic instrument having the semiconductor 
device of claim 11. 

14. A method of making a tape carrier comprising: 

a ?rst step of forming a ?rst pattern extending in a ?rst 
direction along a Width of the substrate and a second 
pattern extending in a second lateral direction along the 
Width, on a substrate in a tape form; and 

a second step of inspecting the ?rst and second patterns, 
each of the ?rst and second patterns including an array 
of a plurality of Wires having bonding portions With the 
semiconductor elements, external terminal portions 
connected to the bonding portions, and lead-out por 
tions lead outWard from the external terminal portions, 
in at least one of the ?rst and second patterns, the Wires 
divided into a plurality of groups, and ends of the 
lead-out portions of Wires in each of the groups dis 
posed in a particular pattern corresponding to probes 
for test, and the second step including an inspection in 
Which the probes are disposed to correspond to the 
particular pattern, and the probes are simultaneously 
put on the ends of the lead-out portions disposed in the 
particular pattern. 

15. A method of making a semiconductor assembly com 
prising: 

a ?rst step of mounting a plurality of semiconductor 
elements having a plurality of electrodes on a tape 
carrier; and 

a second step of inspecting the semiconductor elements, 
the tape carrier comprising a substrate, a ?rst pattern 
extending in a ?rst direction along a Width of the 
substrate, and a second pattern extending in a second 
direction along the Width of the substrate, each of the 
?rst and second patterns including an array of a plu 
rality of Wires having bonding portions connected to 
the semiconductor elements, external terminal portions 
connected to the bonding portions, and lead-out por 
tions lead outWard from the external terminal portions, 
and in at least one of the ?rst and second patterns, the 
Wires divided into a plurality of groups, and ends of 
lead-out portions of the Wires in each of the groups 
disposed in a particular pattern corresponding to probes 
for test, and the second step including an inspection in 
Which the probes are disposed to correspond to the 
particular pattern, and the probes are simultaneously 
put on the ends of the lead-out portions of the Wires 
disposed in the particular pattern. 

16. The method of making a semiconductor assembly of 
claim 15, Wherein in the ?rst step, surfaces of the semicon 
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ductor elements having the electrodes face the bonding 
portions so that the electrodes and the bonding portions are 
positioned before the connection is made. 

17. The method of making a semiconductor assembly of 
claim 15, Wherein the Wires in each of the groups are 
connected to one of the semiconductor elements, and the 
second step is carried out once for each of the semiconductor 
elements. 

18. The method of making a semiconductor assembly of 
claim 15, further comprising a step in Which faulty ones of 
the semiconductor elements discovered in the second step 
are replaced by good ones. 

19. The method of making a semiconductor assembly of 
claim 15, further comprising a step in Which after con?rming 
that all of the semiconductor elements are good, a resin is 
injected betWeen surfaces of the semiconductor elements 
having the electrodes and the substrate, and the resin is 
cured. 

20. A method of making a semiconductor device com 
prising: 

a ?rst step of mounting a plurality of semiconductor 
elements having a plurality of electrodes on a tape 
carrier; 

a second step of inspecting the semiconductor elements, 
the tape carrier comprising a substrate, a ?rst pattern 
extending in a ?rst direction along a Width of the 
substrate, and a second pattern extending in a second 
direction along the Width of the substrate, each of the 
?rst and second patterns including an array of a plu 
rality of Wires having bonding portions With the semi 
conductor elements, external terminal portions con 
nected to the bonding portions, and lead-out portions 
lead outWard from the external terminal portions, and 
in at least one of the ?rst and second patterns, the Wires 
divided into a plurality of groups, and ends of lead-out 
portions of the Wires in each of the groups disposed in 
a particular pattern corresponding to probes for test, 
and the second step including an inspection in Which 
the probes are disposed to correspond to the particular 
pattern, and the probes are simultaneously put on the 
ends of the lead-out portions disposed in the particular 
pattern; and 

a third step in Which at least the lead-out portions of the 
Wires forming the groups are cut off and removed 
together With the substrate. 

21. A method of making a semiconductor device com 
prising a step of making a semiconductor assembly by the 
method of claim 15 , and cutting off and removing at least the 
lead-out portions of the Wires forming the groups together 
With the substrate. 


