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FIG. 3(a)
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FIG. 4
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FIG. 17

MAJOR PROCESS STAGES
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b} FORMS WIRING PATTERN
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TARGET PATTERNS (CROSS MARK, ETC.
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~ i
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FIG. 22
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METHOD OF MANUFACTURING A
SEMICONDUCTOR DEVICE

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough indi-
cates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

BACKGROUND OF THE INVENTION

The present invention relates to the technology of the
manufacturing of semiconductor devices, and particularly to
a technique which 1s useful for the manufacturing of semi-
conductor devices of the resin mold type 1n which multiple
semiconductor chips mounted on a wiring substrate are pro-
cessed for block molding and thereaiter the wiring substrate
1s diced 1nto individual semiconductor devices.

Japanese Patent Unexamined Publication No. Hei
11(1999)-214388 describes a method of manufacturing semi-
conductor devices of the resin mold type 1n which multiple
semiconductor chips mounted on a TAB tape are molded with
resin and thereafter the resin and TAB tape are cut into indi-
vidual semiconductor devices.

The above-mentioned patent publication also discloses a
technique for preventing the displacement of the cutting posi-
tion of the resin and TAB tape based on the accurate obser-
vation of the cutting position which 1s displayed 1n terms of
the reflected light from part of copper wire patterns formed in
the periphery of the land section of the resin-molded tape.

SUMMARY OF THE INVENTION

The mventors of the present imvention are developing a
technique for manufacturing semiconductor devices of the
resin mold type in which multiple semiconductor chips which
are mounted 1n a matrix arrangement on a wiring substrate are
processed for block molding and thereafter the wiring sub-
strate 1s diced 1nto mndividual semiconductor devices.

In adopting this manufacturing method, it 1s necessary to
know easily, even after the dicing process, the position of each
finished resin-molded semiconductor device in 1ts former
state on the wiring substrate in order to conduct the prompt
analysis of faulty products resulting from a process and find
out the defective position.

A concervable manner, for example, 1s to form marks of
address information on the injector pin or the like of the
molding die which 1s used for molding semiconductor chips
with resin so that distinct address information 1s appended to
the area of each resin-molded semiconductor device at the

block molding of semiconductor chips on the wiring sub-
strate.

However, this manner necessitates an awkward work of
forming on the molding die different patterns of address
information for each type of product, and it 1s not applicable
to the case of using standard (existing) molding dies of cli-
ents.

It 1s an object of the present mvention to provide for the
manufacturing of semiconductor devices of the resin mold
type, 1 which multiple semiconductor chips which are
mounted on a wiring substrate are processed for block mold-
ing and thereafter the wiring substrate 1s diced into multiple
semiconductor devices, a technique for finding out easily,
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2

even after the dicing process, the position of each resin-
molded semiconductor device 1n its former state on the wiring

substrate.

These and other objects and novel features of the present
invention will become apparent from the following descrip-
tion of specification taken 1n conjunction with the accompa-
nying drawings.

Among the affairs of the present invention disclosed in this
specification, representatives are summarized as follows.

The inventive method of manufacturing semiconductor
devices mcludes processing steps of implementing the block
molding with resin for a plurality of semiconductor chips
which are mounted on a wiring substrate and thereafter dicing
the wiring substrate into a plurality of resin-molded semicon-
ductor devices, with the substrate dicing step being preceded
by a step of appending address information to each of the
resin-molded semiconductor devices.

The mventive method of manufacturing semiconductor
devices includes processing steps of implementing the block
molding with resin for a plurality of semiconductor chips
which are mounted on a wiring substrate and thereafter dicing
the wiring substrate into a plurality of resin-molded semicon-
ductor devices, with the substrate dicing step being preceded
by a step of appending address information of each of the
resin-molded semiconductor devices to part of the wiring
substrate.

The mventive method of manufacturing semiconductor
devices includes processing steps of implementing the block
molding with resin for a plurality of semiconductor chips
which are mounted on a wiring substrate and thereafter dicing
the wiring substrate into a plurality of resin-molded semicon-
ductor devices, with the substrate dicing step being preceded
by a step of appending address information of each of the
resin-molded semiconductor devices to part of the resin mold
corresponding to the individual resin-molded semiconductor
devices.

The inventive method of manufacturing semiconductor
devices includes processing steps of dividing semiconductor
chips which are mounted on a wiring substrate into blocks and
molding the chips with resin and thereatter dicing each of the
blocks into a plurality of resin-molded semiconductor
devices.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an enlarged plan view showing part of the matrix
substrate (upper side) used for the manufacturing of resin-
molded semiconductor devices based on embodiment 1 of
this invention;

FIG. 2 1s an enlarged plan view showing part of the matrix
substrate (rear side) used for the manufacturing of resin-
molded semiconductor devices based on embodiment 1 of
this invention;

FIGS. 3(a) and 3(b) are enlarged plan views showing the
upper side and rear side, respectively, of an area of the matrix
substrate for one resin-molded semiconductor device;

FIG. 4 1s an enlarged plan view showing part of the matrix
substrate (rear side) used for the manufacturing of resin-
molded semiconductor devices based on embodiment 1 of
this 1nvention;

FIG. 5 1s an enlarged cross-sectional view showing part of
the matrix substrate used for the manufacturing of resin-
molded semiconductor devices based on embodiment 1 of
this invention;

FIG. 6 1s a plan view of the matrix substrate (upper side)
showing the manufacturing method of resin-molded semi-
conductor devices based on embodiment 1 of this invention;
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FIG. 7 1s a plan view of the matrix substrate (rear side)
showing the manufacturing method of resin-molded semi-
conductor devices based on embodiment 1 of this invention;

FIG. 8 1s a plan view and brief cross-sectional view of the
matrix substrate showing the manufacturing method of resin-
molded semiconductor devices based on embodiment 1 of
this invention;

FIG. 9 1s a plan view and brief cross-sectional view of the

matrix substrate showing the manufacturing method of resin-
molded semiconductor devices based on embodiment 1 of
this invention;

FI1G. 10 1s a plan view and brief cross-sectional view of the

matrix substrate showing the manufacturing method of resin-
molded semiconductor devices based on embodiment 1 of
this invention;

FIG. 11 1s a brief cross-sectional view of the molding die
showing the manufacturing method of resin-molded semi-
conductor devices based on embodiment 1 of this invention;

FI1G. 12 15 a plan view of the matrix substrate (upper side)
showing the manufacturing method of resin-molded semi-
conductor devices based on embodiment 1 of this invention;

FIG. 13 1s a plan view and brief cross-sectional view of the

matrix substrate showing the manufacturing method of resin-
molded semiconductor devices based on embodiment 1 of

this invention;
FIG. 14 1s a briet cross-sectional view of the matrix sub-

strate showing the manufacturing method of resin-molded
semiconductor devices based on embodiment 1 of this inven-
tion;

FIG. 15 1s a plan view of the matrix substrate (rear side)
showing the manufacturing method of resin-molded semi-
conductor devices based on embodiment 1 of this invention;

FIGS. 16(a) and 16(b) are a plan view and brief cross-
sectional view, respectively, of the resin-molded semiconduc-
tor device;

FI1G. 17 1s a flowchart showing the manufacturing method
ol resin-molded semiconductor devices based on embodi-
ment 1 of this invention:

FIG. 18 1s a functional block diagram showing an example
of electronic appliance which incorporates the inventive
resin-molded semiconductor device:

FI1G. 19 1s an enlarged plan view showing part ol the matrix
substrate (rear side) used for the manufacturing of resin-
molded semiconductor devices based on embodiment 2 of
this invention;

FI1G. 20 1s a plan view and brief cross-sectional view of the
matrix substrate showing the manufacturing method of resin-
molded semiconductor devices based on embodiment 2 of
this invention;

FIGS. 21(a) and 21(b) are a plan view and briel cross-
sectional view, respectively, of the resin-molded semiconduc-
tor device; and

FI1G. 22 15 a flowchart showing the manufacturing method
ol resin-molded semiconductor devices based on embodi-
ment 2 of this invention;

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiments of this mnvention will be explained in detail
with reference to the drawings. Throughout the drawings
which explain the embodiments, identical parts are referred to
by the same symbols, and their explanation will not be
repeated.

Embodiment 1

FIG. 1 and FIG. 2 show part of the matrix substrate which
1s used for the manufacturing of resin-molded semiconductor
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devices based on this embodiment. FIG. 1 shows the chip
mounting surface (upper side), and FIG. 2 shows the packag-
ing surface (rear side).

The matrix substrate 1A 1s a thin wiring substrate of resin
having dimensions of 500 mm by 500 mm and 0.22 to 0.6 mm
in thickness, for example, on the upper side of which are
mounted a plurality of semiconductor chips 1n a matrix
arrangement 1n the pellet putting process which will be
explained later. The matrix substrate 1A 1s made of a known
material for wiring substrates, e.g., glass epoxy resin, BT
resin or polyamide resin, and particularly it can be made of
such an nexpensive material for wiring substrates as glass
epoxy resin thereby to lower the manufacturing cost of resin-
molded semiconductor devices. The matrix substrate 1A can
also be made of a wiring substrate having flexibility such as a
flexible printed circuit (FPC) for example.

As shown 1n FIG. 1, the matrix substrate 1A has on its
upper side the formation of pads 2, alignment targets 3 which
guide the positioning of semiconductor chips on the matrix
substrate 1A 1n the pellet putting process which will be
explained later, and wire patterns (not shown) which are
connected electrically with the pads 2.

As shown 1in FIG. 2, the matrix substrate 1A has on its rear
side the formation of pads 4 which are to be connected with
solder bumps 1n the ball bonding process which will be
explained later, wire patterns 3 formed integrally with the
pads 4, alignment targets 6 which guide the positioning at the
connection of the solder bumps to the pads 4, index patterns 7
which orients the resin-molded semiconductor devices on the
circuit board at packaging, and address information patterns 8
which indicate the address information of individual resin-
molded semiconductor devices.

FIG. 3(a) shows a rectangular area on the upper side of the
matrix substrate 1A enclosed by the dash-dot line in FIG. 1,
1.e., the area for one resin-molded semiconductor device, and
it has dimensions of 6.4 to 6.6 mm by 6.4 to 6.6 mm for
example. The pads 2, alignment targets 3 and wire patterns
(not shown) are formed by the etching process of an electro-
lytic copper foil (or pressed copper foil) of around 20 um 1n
thickness stuck on the upper side of the matrix substrate 1A.
The pads 2 and alignment targets 3 having a unit pattern
shown 1n FIG. 3(a) are formed repeatedly 1n the longitudinal
and lateral directions on the matrix substrate 1A. Wire pat-
terns (not shown) are arranged 1n the same fashion.

FIG. 3(b) shows an area op the rear side of the matrix
substrate 1A for one resin-molded semiconductor device. The
pads 4, wire patterns 5, alignment target 6, index pattern 7,
and address information pattern 8 are formed by the etching
process for an electrolytic copper foil (or pressed copper fo1l)
of around 20 um 1n thickness stuck on the rear side of the
matrix substrate 1A. These patterns, except for the address
information pattern 8, having a unit pattern shown i FIG.
3(b) are formed repeatedly in the longitudinal and lateral
directions on the matrix substrate 1A. The pads 4 and wire
pattern 5 are connected electrically to the pads 2 on the upper
side by through-holes (not shown) formed 1n the matrix sub-
strate 1A.

The number of pads 4 formed in the area of one resin-
molded semiconductor device 1s 6 by 8 1n the longitudinal and
lateral directions, 1.¢., 48, for example. The pads 4 have an
interval of alignment of 0.75 mm 1n the longitudinal and
lateral directions for example. The alignment target 6 and
index pattern 7 shown 1n the figure have a cross and triangular
shapes, respectively, for example.

The address information pattern 8 contains information
indicative of the position of the resin-molded semiconductor
device within the matrix substrate 1A. Specifically, areas of
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individual semiconductor devices have patterns of are All,
Al2,...,A21,A22, ..., and so on. The alignment target 6,
index pattern 7 and address information pattern 8 located at
separate positions in the example shown 1n the figure can be
unified and located at one position to have these roles at once.
For example, FIG. 4 shows an example of the umfied pattern
which combines the index pattern 7 and address information
pattern 8. In this case, the unified pattern has a shape (rectan-
gular pattern) of index pattern 7 which 1s common to each
area of one resin-molded semiconductor device and has a
pattern section (character pattern) of address information pat-
tern 8 which 1s different among the areas.

The address information pattern 8, which 1s a 3-digit char-
acter pattern such as A11, A12,...,A21,A22,...,and soon
in the example shown 1n the figure, can be arbitrary provided
that 1t 1s unique to each area of one resin-molded semicon-
ductor device. The address information pattern 8 may contain
information other than the chip location of the foregoing case,
¢.g., 1t may contain the production lot or the type number of
the molding die which 1s used in the molding process which
will be explained later.

FIG. 5 shows the cross section of part of the matrix sub-
strate 1A. The matrix substrate 1A 1s coated on both sides
thereol with known thin solder resist 9 of epoxy resin or the
like having a thickness of around several tens micro-meters
for example so as to prevent short-circuiting between wire
patterns 5 by solder. Among the above-mentioned various
kinds of patterns, the pads 2 and 4 and index pattern 7 are
cleared of the solder resist 9 on their surfaces and rendered the
Au plating or the like when necessary. The address informa-
tion pattern 8 has 1ts surface coated with or cleared of the
solder resist 9 depending on the means of reading the pattern
8 (camera, microscope, etc.).

Next, the method of manufacturing resin-molded semicon-
ductor devices based on the foregoing matrix substrate 1A
will be explained by following the processing steps in con-
nection with FIG. 6 through FIG. 16.

Initially, the matrix substrate 1A 1s cut into segments to get
matrix substrates 1B for molding as shown 1in FI1G. 6 and FIG.
7. This matrix substrate 1B has a longitudinal and lateral
dimensions of around 30 to 70 mm by 150 to 230 mm {for
example. The matrix substrate 1B for molding has 1ts dimen-
sions determined from the dimensions of the molding die
used 1n the molding process, and therefore this cut-dividing
process 1s not needed when the matrix substrate 1A has been
made 1n accordance with the dimensions of the molding die.
The matrix substrate 1A 1s cut with a known dicing machine
(dicer) which 1s designed to cut resin wiring substrates. The
matrix substrate 1B 1s punched at 1ts four corners to have the
formation of guide holes 11 which are used for the positioning
when 1t 1s loaded to the die in the molding process.

Next, as shown in FIG. 8, semiconductor chips (will be
termed simply “chips™ hereinafter) 12 are mounted on the
upper surface of the matrix substrate 1B. The chip 12 has on
its major surface the formation of memory LSI such as SRAM
(Static Random Access Memory), and 1t 1s a monocrystalline
silicon chip having a longitudinal and lateral dimensions of
around 4.5 to 5.0 mm by 5.5 to 6.0 mm, with bonding pads BP
being formed on the two confronting sides. In mounting the
chip 12 on the matrix substrate 1B, 1t 1s positioned accurately
based on the observation of the alignment targets 3 with a
camera or the like. The chip 12 is stuck to the matrix substrate
1B with the known glue of acrylic-epoxy resin, Ag paste, or
the like.

Next, as shown 1n FI1G. 9, the pads 2 on the matrix substrate
1B and the bonding pads BP on the chip 12 are connected
clectrically with wires 13. The wires 13 are gold (Au) wires
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for example. A known wire bonding machine which 1s based
on heat-pressing and ultrasonic vibration 1s used for the con-
nection of wires 13.

Next, as shown in FIG. 10, all chips 12 on the matrix
substrate 1B are molded at once (block molding) with resin
14. Specifically, the matrix substrate 1B 1s loaded 1nto the die
15 of the molding machine as shown i FIG. 11, with the
guide holes 11 formed at the corners of the matrix substrate
1B (refer to FIG. 6 and FIG. 7) being coupled with the pins
(not shown) of the die 15 so that the substrate 1B 1s positioned
accurately, and resin 1s fed into the space (cavity) between the
upper section 15a and lower section 15b of the die 15. The
resin 14 used for this molding process 1s known epoxy resin
which contains silica for example. The molding machine used
in this process 1s a known machine which 1s used generally for
the manufacturing of QFP (Quad Flat Package) and waler
level CSP (Chip Size Package) for example.

Due to the larger size of the matrix substrate 1B as com-
pared with usual resin-molded semiconductor devices (e.g.,
QFP), the contraction of the resin mold 14 following the block
molding of all chips 12 on the matrix substrate 1B can cause
it to warp, resulting possibly 1n the difficulty of connection
between pads 4 and solder bumps 1n the ball bonding process
which will be explained later. Theretfore, 11 this event 1s prob-
able, 1t 1s desirable to prevent the warping of matrix substrate
1B by using a molding die having multiple cavities thereby to
split the substrate 1B into multiple blocks, or forming slits 16
in the matrix substrate 1B as shown in FIG. 12.

Next, as shown 1n FI1G. 13, solder bumps 17 are connected
to the pads 4 which are formed on the rear side of the matrix
substrate 1B. The solder bump 17 1s made from known Sn-Pb
cutectic alloy solder or the like for example. Specifically,
solder balls are loaded to a known ball bonding tool which 1s
used generally for the manufacturing of BGA (Ball Gnd
Array) for example, these solder balls are put on all pads 4 of
the matrix substrate 1B at once, and the substrate 1B i1s heated
in the oven to cause the solder balls to retlow. At connection
of solder balls to the pads 4, the matrix substrate 1B 1s posi-
tioned accurately based on the observation of the alignment
target 6 with a camera or the like.

Next, as shown in FI1G. 14, the matrix substrate 1B which 1s
covered on the upper side with the resin mold 14 1s cut into
pieces to get BGA-type resin-molded semiconductor devices
20. A known dicing machine (dicer) which 1s used generally
for cutting resin circuit boards, for example, with a dicing
blade of around 200 um 1n width being attached, 1s used for
this dicing process. By the formation of alignment targets 18
for dicing on the rear side of the matrix substrate 1B as shown
in FIG. 15, semiconductor devices can be cut out to have more
accurate dimensions. The alignment targets 18 are formed of
the material of wire patterns (copper), for example, together
with other alignment targets 3 and 6.

The resin-molded semiconductor devices 20 resulting
from the dicing of the matrix substrate 1B undergo the selec-
tion test with testers, and a mark 19 of the product type, lot
number, etc. (including the index mark of the upper side) 1s
printed on the surface of the resin mold 14 as shown 1n FIG.
16. This marking 1s based on the known laser printing or ink
printing.

The resin-molded semiconductor devices 20 undergo the
selection test with testers and visual inspection, and selected
good products are packed and shipped to the client manufac-
turer, where these parts will be packaged on circuit boards of
various electronic appliances. At the mounting of a resin-
molded semiconductor device 20 on a circuit board, it 1s
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positioned accurately based on the observation of the imndex
pattern 7 formed on 1ts packaging surface with a camera or the

like.

FIG. 17 shows by flowchart the semiconductor device
manufacturing processes explained above. FIG. 18 shows by
functional block diagram an electronic appliance, 1.e., por-
table telephone set, which incorporates the resin-molded
semiconductor device 20 explained above.

According to the manufacturing method of the foregoing
embodiment, it 1s readily possible, even after the dicing of
matrix substrate 1A, to find out the position of each finished
resin-molded semiconductor device 20 1n its former state on
the matrix substrate 1A based on the observation with a
camera, microscope, or human eyes of the address informa-
tion pattern 8 which has been formed on the matrix substrate
1A, whereby the analysis of faulty products resulting from a
process and finding of the defective position can be done
promptly.

Embodiment 2

The address information patterns 8, which are formed by
use of the wiring material on the packaging surface of the
matrix substrate 1A 1n the preceding embodiment 1, can be
formed 1n a different manner as follows.

Initially, a matrix substrate 1A as shown in FIG. 19 1s
prepared. This matrix substrate 1A has the same structure as
the matrix substrate 1A of the preceding embodiment 1
except that 1t does not have the address information patterns 8.

Next, the processing steps of the preceding embodiment 1
shown 1n FIG. 6 through FIG. 11 are followed to implement
the cutting out of matrix substrates 1B for molding, bonding
of wires 13, and block molding of chips 12 with the resin mold
14. Finally, marks 19 of the product type, lot number, etc. are
printed on the surface of the resin mold 14, and, at the same
time 1n this embodiment, address information patterns 8 are
printed on the surface of the resin mold 14 as shown 1n FIG.
20. The marks 19 and address information patterns 8 are
printed based on the known laser printing or ink printing. The
marks 19 are the same pattern for all areas of resin-molded
semiconductor devices, while the address information pat-
terns 8 are different for individual areas.

Next, the processing steps of the preceding embodiment 1
shown 1n FIG. 13 and FIG. 14 are followed to implement the
connection of the solder bumps 17 and dicing of the matrix
substrate 1B, thereby completing a resin-molded semicon-
ductor device 20 as shown 1n FIG. 21. Printing of the mark 19
and address information pattern 8 on the surface of the resin
mold 14 may be implemented after the connection of the
solder bumps 17. The resin-molded semiconductor devices
20 undergo the selection test with testers and visual 1nspec-
tion, and selected good products are packed and shipped to
the client manufacturer, where these parts will be packaged
on circuit boards of various electronic appliances. FIG. 22
shows by tlowchart the above-mentioned manufacturing pro-
CEeSSes.

The present invention has been explained for its specific
embodiments, however, the invention 1s not confined to these
embodiments, but can be altered obviously 1n various ways
without departing from the essence of the invention.

The present mvention i1s not confined to resin-molded
semiconductor devices of the BGA type, but 1s applicable to
various resin-molded semiconductor devices, such as TSOJ,
LGA and mini-card, having external connecting terminals
other than the solder bumps. Semiconductor chips are not
confined to SRAM, but various memory LSI chips such as of
DRAM and flash memory can be used.
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The effectiveness achieved by the representative affairs of
invention disclosed 1n this specification 1s summarized as
follows.

Based on the present invention for the manufacturing of
resin-molded semiconductor devices, in which multiple
semiconductor chips which are mounted on a wiring substrate
are processed for block molding and thereafter the wiring
substrate 1s diced into multiple semiconductor devices, it
becomes possible, even after the dicing process, to find out
the position of each finished resin-molded semiconductor
device 1n 1ts former state on the wiring substrate, whereby the
analysis of faulty products resulting from a process and find-
ing of the defective position can be done promptly.

The mventive technique 1s applicable also to the case of
using standard (existing ) molding dies of clients, whereby the
manufacturing cost of resin-molded semiconductor devices
can be reduced.

What 1s claimed 1s:

[1. A method of manufacturing a semiconductor device
including processing steps of implementing the block mold-
ing with resin for a plurality of semiconductor chips which are
mounted on a wiring substrate and thereafter dicing the wir-
ing substrate into a plurality of resin-molded semiconductor
devices,

wherein said method further includes a step, which pre-

cedes said substrate dicing step, of appending address
information to each of the resin-molded semiconductor
devices.]

2. A method of manufacturing a semiconductor device
[according to claim 1] including processing steps of imple-
menting the block molding with vesin for a plurality of semi-
conductor chips which ave mounted on a wiring substrate and
thereafter dicing the wiring substrate into a plurality of vesin-
molded semiconductor devices,

wherein said method further includes a step, which pre-

cedes said substrate dicing step, of appending addvess
information to each of the rvesin-molded semiconductor
devices, and

wherein said address information includes information

indicative of the position of each of the resin-molded
semiconductor devices within the wiring substrate.

3. A method of manufacturing a semiconductor device
including processing steps of implementing the block mold-
ing with resin for a plurality of semiconductor chips which are
mounted on a wiring substrate and thereafter dicing the wir-
ing substrate into a plurality of resin-molded semiconductor
devices,

wherein said method further includes a step, which pre-

cedes said substrate dicing step, of appending address
information of each of the resin-molded semiconductor
devices to part of the wiring substrate.

4. A method of manufacturing a semiconductor device
according to claim 3, [wherein] further including a step of

55 forming wire patterns with a wiring material on the wiring

60
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substrate and shaping said wiving material such that said
address information is shaped in [a] #2e wiring material which
has been formed in [a] #ze step of forming wire patterns on the
wiring substrate.

5. A method of manufacturing a semiconductor device
according to claim 4, wherein said address information also
has the role of index information which orients the resin-
molded semiconductor device on a circuit board at packag-
ng.

6. A method of manufacturing a semiconductor device
according to claim 4, wherein said address information 1s
shaped at a position different from the position of ndex



US RE45,931 E

9

information which orients the resin-molded semiconductor
device on a circuit board at packaging.

[7. A method of manufacturing a semiconductor device
including processing steps of implementing the block mold-
ing with resin for a plurality of semiconductor chips which are
mounted on a wiring substrate and thereafter dicing the wir-
ing substrate into a plurality of resin-molded semiconductor
devices,

wherein said method further includes a step, which pre-

cedes said substrate dicing step that follows the block
molding with resin of said semiconductor chips, of
appending address information to each of the resin-
molded semiconductor devices.]

[8. A method of manufacturing a semiconductor device
according to claim 7, wherein said address information 1s

shaped 1n a step of printing a mark on the surface of the resin
mold.]

[9. A method of manufacturing a semiconductor device
according to claim 8, wherein said address information and
said mark are printed based on a laser printing scheme.]

[10. A method of manufacturing a semiconductor device
according to claim 7, wherein said address information 1s
shaped 1n a step different from a step of printing the mark on
the resin mold.}

11. A method of manufacturing a semiconductor device
including processing steps of implementing the block molding
with resin for a plurality of semiconductor chips which are
mounted on a wiring substrate and therveafter dicing the wir-
ing substrate into a plurality of resin-molded semiconductor
devices,

wherein said method further includes a step, which pre-

cedes said substrate dicing step, of appending address
information of each of the resin-molded semiconductor
devices to part of the wiring substrate,

wherein the wiring substrate has an upper surface, and a

lower surface opposite to the upper surface,

whevrein the semiconductor chips arve mounted on the upper

surface of the wiring substrate, and

wherein the address information of each of the resin-

molded semiconductor devices is appended on the lower
surface of the wiring substrate.
12. The method according to claim 11,
wherein the block molding is implemented such that the
resin covers the semiconductor chips and the upper sur-
Jace of the wiring substrate.

13. The method according to claim 11,

wherein the block molding is implemented such that the

resin does not cover the addvess information of each of

the resin-molded semiconductor devices.

14. The method according to claim 11,

whevrein the block molding is implemented such that the
resin avoids contacting the addvess information of each
of the resin-molded semiconductor devices.

13. The method according to claim 11,

wherein the block molding is implemented such that the
address information of each of the resin-molded semi-
conductor devices is located in an area spaced apart
from whevre the resin is located.

16. The method according to claim 11,

further including a step of forming a plurality of pads of

each of the resin-molded semiconductor devices on the
lower surface of the wiring substrate.

17. The method according to claim 16,

wherein the addrvess information in an arvea of the lower
surface of the wirving substrate in which the pads are not

Jormed.
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18. The method according to claim 17,
further including a step of forming a plurality of bumps on
the pads, respectively.

19. The method according to claim 16,

wherein the address information in an area of the lower
surface of the wirving substrate that is spaced apart from
areas in which the pads are formed.

20. The method according to claim 19,
further including a step of forming a plurality of bumps on
the pads, respectively.

21. The method according to claim 11,

wherein the address information is comprised of a pattern
made of a copper foil.

22. The method according to claim 21,

wherein a pattern of the address information of each of the
resin-molded semiconductor devices is different from
one another.

23. The method according to claim 21,

wherein the address information is comprised of alphanu-
meric characters.

24. The method according to claim 21,

further including a step of forming a plurality of pads of
each of the resin-molded semiconductor devices on the
lower surface of the wiring substrate, and

wherein the pads and the address information ave formed
by etching the copper foil.

25. The method according to claim 11,

further including a step of forming an index pattern of each
of the resin-molded semiconductor devices on the lower
surface of the wiring substrate.

26. The method according to claim 23,

wherein the address information in an area of the lower
surface of the wiring substvate in which the index pattern
is not formed, and

wherein each of the address information and the index
pattern is comprised of a pattern made of a copper foil.

27. The method according to claim 26,

Jurther including a step of forming a solder vesist on the
lower surface of the wiving substrate such that the solder
rvesist covers the addvess information, and such that the
solder resist exposes the index pattern.

28. The method according to claim 27,

further including a step of forming a plurality of pads of
each of the resin-molded semiconductor devices on the
lower surface of the wiring substrate, and

wherein the solder vesist is formed on the lower surface of
the wiving substrate such that the solder vesist covers the

addrvess information, and such that the solder vesist
exposes the index pattern and the pads.

29. The method according to claim 28,

further including a step of forming a plurality of bumps on
the pads, respectively.

30. The method according to claim 26,

wherein the address information is comprised of alphanu-
meric characters.

31. The method according to claim 26,

wherein the index pattern and the address information are
Jormed by etching the copper foil.

32. The method according to claim 25,

wherein the address information is formed in an avea of the
lower surface of the wiring substrate which is spaced
apart from an area where the index pattern is formed,
and

wherein each of the address information and the index
pattern is comprised of a pattern made of a copper foil.
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33. The method according to claim 32,

further including a step of forming a solder resist on the
lower surface of the wiving substrate such that the solder
vesist covers the address information, and such that the
solder rvesist exposes the index pattern. 5

34. The method accorvding to claim 33,

further including a step of forming a plurality of pads of
each of the resin-molded semiconductor devices on the
lower surface of the wiring substrate, and

whevrein the solder resist is formed on the lower surface of 10
the wirving substrvate such that the solder resist covers the
address information, and such that the solder vesist
exposes the index pattern and the pads.

35. The method according to claim 34,

further including a step of forming a plurality of bumps on 15
the pads, respectively.

36. The method according to claim 32,

wherein the address information is comprised of alphanu-
meric characters.

37. The method according to claim 32, 20
whevrein the index pattern and the addvess information are

Jormed by etching the copper foil.
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