
1 DESCRIPTION        SUBSTRATE FOR SEMICONDUCTOR ELEMENT, METHOD FOR
MANUFACTURING SUBSTRATE FOR SEMICONDUCTOR ELEMENT, AND 5SEMICONDUCTOR
DEVICE TECHNICAL FIELD [0001] The present invention relates to a technology involving a
substrate of a 10 semiconductor package which is suitable for mounting a semiconductor element. In
particular, the present invention relates to a substrate for a semiconductor element, a method for
manufacturing a substrate for a semiconductor element, and a semiconductor device.          The
present application claims priority from Japanese Patent Application No. 152009-075139, filed March
25, 2009, the content of which is incorporated herein by reference. BACKGROUND ART [0002) A
semiconductor package using a lead frame is represented by QFP (Quad Flat 20 Package). According
to such a semiconductor package, an outer lead is placed at a side surface of the semiconductor
package. The outer lead is used for making a connection with a print wiring substrate. According to
this lead frame, a desired photoresist pattern is formed on both surfaces of a metallic plate. Then, an
etching is performed from both surfaces. As a result, an inner lead, an outer lead, and an outer frame
part are obtained. 25The inner lead and the outer lead are connecting parts between a semiconductor
element  2 



mounting part and a semiconductor element electrode. The outer frame part fixes the inner lead and
the outer lead. [0003]       In addition, other than the etching operation, the lead frame may be obtained
by performing a punching operation by a press. The semiconductor package is assembled by
dye-bonding a semiconductor element to a semiconductor element mounting part, and using a metallic
wire to electrically connect the electrode of the semiconductor element and the inner lead. Thereafter,
an area near the semiconductor element including the inner lead part is sealed by resin. Then, the
outer frame part is cut. If necessary, a 10bending operation is performed on the outer lead, [0004] In
this way, according to an outer lead provided on a side surface, with package size of approximately 30
mm square, a range of 200 to 300 pins is considered to be a limit from the standpoint of the capability
of performing a process to achieve 15miniaturization, [0005]        In recent years, the number of
electrodes of the semiconductor element has increased. As a result, according to a semiconductor
package of a lead frame type having an outer lead at a side surface, the number of terminals has
become inadequate for 20handling. Therefore, partially, a substitution has been made to a
semiconductor package such that an external connection terminal with a print wiring substrate is
positioned in an array-form at a bottom surface of the package substrate. The type of this print wiring
substrate is a BOA (Ball Grid Array) type or an LGA (Land Grid Array) type. In general, a substrate
used in this configuration is formed by drilling a hole on a glass 25epoxy substrate with a drill, plating
the interior of the hole and achieving conductivity,  3 forming a terminal on one surface to make a
connection with an electrode of a semiconductor element, and by forming an external connection
terminal on the other surface. Here, both surfaces of the glass epoxy substrate are clad with copper.
The external connection terminal is aligned in an array form. 



5[0006]       However, the manufacturing of these substrates is problematic because the steps are
complicated, the cost becomes high. In addition, there is a decline in reliability compared to a lead
frame type package, because a plating is used in the wiring connection within the substrate. 10[0007]
Therefore, using a step in which an etching is performed on the lead frame from both surfaces, a
semiconductor package of a BGA type using a lead frame is disclosed (See, for example, Patent
Document 1). [0008] 15According to this configuration, a pattern of a photoresist at the front and back
surfaces is altered, and an etching process is performed simultaneously, or, after an etching is
performed on one side, an electrocoat polyimide resin layer is formed on a front surface of the etching
surface, or, after a premolding resin is applied, an etching process is performed from another surface,
thereby forming a connection terminal of a 20 semiconductor element electrode at one surface, and
forming an external connection terminal in an array form on the other surface. [0009]          FIGS. 11
and 12 show a conventional semiconductor element substrate. The semiconductor element substrate
includes a wiring 110, an external connection terminal 25111, an outer frame part 112, a polyimide
resin layer 116, a semiconductor element  4 mounting part 118, and a semiconductor element
electrode connection terminal 119. As shown in FIG, 11 and FIG. 12, according to a lead frame of a
BOA type, when the number of external connection terminals 111 increases, the length of the wiring
110 at a semiconductor element electrode connection terminal 119 side becomes longer. This wiring
110 is created by performing a half etching on a metallic plate. There is a problem in that the width and
the thickness are both small, a folding or a bending occurs in a step after the etching, thereby causing
an extreme decline in the yield, [0010] According to Patent Document 1, first, a half etching is
performed only on a side 10of the extern& connection terminal 111. An electrocoat polyimide resin
layer is formed 



on the etching surface. Then, a semiconductor element electrode connection terminal 119 side is
formed by etching. As a result, a fine wiring 110 is supported by a polyimide resin layer 116, although
this layer is a thin film, and the folding and bending of the wiring at the time the lead frame is
manufactured is prevented. 15[0011]        However, when a semiconductor element is mounted on the
semiconductor element substrate having the present structure, and when the semiconductor element
electrode and the connection terminal 119 are connected by wire bonding, the lower portion of the
connection terminal 119 is hollow. As a result, there is a problem in that 20a force of the wiring
connection is not applied, a connection defect occurs, and the assembly yield is greatly reduced.
[0012]          According to Patent Document 1, it is presumed that the problem of the bonding defect
may be prevented to a certain degree by filling in a premolding resin instead of an 25electrocoat
polyimide resin layer. However, there is a problem in that, when a  5 premoiding resin filled into the
concaved part is hardened, the resin contracts, and an adhesion force of the resin and the outer frame
becomes weaker than the contracting force of the resin, thereby causing an abrasion. [Prior Art
Document] 5 [Pant Document] [0013] [Patent Document 1] Japanese Patent No. 3642911
DISCLOSURE OF INVENTION 10[Problems to be Solved by the Invention] [0014] 



An object of the present invention is to provide a semiconductor element substrate which can respond
to an increase in the number of electrodes of the semiconductor element, has greater reliability, and
allows a manufacturing and an 15 assembling of the semiconductor package to be performed in a
stable manner An object of the present invention is also to provide a method of manufacturing the
semiconductor element substrate. An object of the present invention is to also provide  a
semiconductor device. [Means for Solving the Problems] 20[0015]        According to a first embodiment
of the present invention, a manufacturing method of a semiconductor element substrate includes: a
step of forming a first photoresist pattern on a first surface of a metallic plate, to form a slit penetrating
the first surface of the metallic plate and a second surface different from the first surface, to 25 connect
a semiconductor element mounting part, a semiconductor element electrode  6 connection terminal, a
wiring, an outer frame part, a four corners of the outer frame part, and a metallic chip being a part of
the metallic plate; a step of forming a second photoresist pattern on the second surface of the metallic
plate to form an external connection terminal, the outer frame, and the slit; a step of forming the slit by
half 5 etching to connect the metallic chip with the four corners of the outer frame part; a step of
forming a plurality of concaved parts on the second surface of the metallic plate, a step of forming a
resin layer by injecting a resin to the plurality of concaved parts so that the resin does not enter the slit
and hardening the resin; and a step of etching the first surface of the metallic plate and forming the
semiconductor element electrode connection 10 terminal and the outer frame, the semiconductor
element electrode connection terminal and the outer frame being electrically connected to the
semiconductor element mounting part and the external connection terminal. [0016] According to a
second embodiment of the present invention, a semiconductor 15element substrate includes: a
metallic plate including a first surface and a second surface different from the first surface; a
semiconductor element mounting part formed on the first surface of the metallic plate; a connection
terminal with a semiconductor element electrode formed on the first surface of the metallic plate; a
wiring formed on the first surface of the metallic plate; an outer frame part formed on the metallic plate;
a 



20 connection chip connecting a four corners of the outer frame part and a metallic chip being a part of
the metallic plate; an external connection terminal formed on the second surface of the metallic plate;
a plurality of concaved parts formed on the second surface of the metallic plate; and a resin layer filled
into the plurality of concaved parts. [0017] 25According to a second embodiment of the present
invention, a semiconductor  7 device includes: a semiconductor element substrate including a metallic
plate including a first surface and a second surface different from the first surface; a semiconductor
element mounting part formed on the first surface of the metallic plate; a connection terminal with a
semiconductor element electrode formed on the first surface of the 5 metallic plate; a wiring formed on
the first surface of the metallic plate; an outer frame part formed on the metallic plate; a connection
chip connecting a four comers of the outer frame part and a metallic chip being a part of the metallic
plate; an external connection terminal formed on the second surface of the metallic plate; a plurality of
concaved parts formed on the second surface of the metallic plate; and a resin layer filled 10 into the
plurality of concaved parts, The semiconductor device further includes a semiconductor element
mounted on the semiconductor element mounting part of the semiconductor element substrate, the
semiconductor element being electrically connected to the semiconductor element substrate.
15EFFECTS OF THE INVENTION 0018]        According to the present invention, an external
connection terminal may be placed in an array form on the entire surface of the back surface of the
semiconductor element substrate. The external connection terminal is used to make a connection with
20the print wiring substrate. In this way, it is possible to response to an increase in the number of
terminals of the semiconductor element, Further, according to the present invention, a substrate is
configured such that a 



lead frame is a base. Thus, a plated wiring is not used. As a result, it is possible to      attain a reliability
with respect to a thermal stress. Furthermore, according to the 25 present invention, when the primary
substrate is manufactured, defects such as the  8 folding and bending of the wiring do not occur. At the
time of a wire bonding, which is an assembling step of the semiconductor package, a slit is provided.
Therefore, after the premolding resin is filled in the concaved part, the stress of the premolding resin
generated at the time of hardening is reduced. In this way, it is possible to prevent the premo1ding
resin from being peeled off from the metallic plate. [0019]        Hence, according to the present
invention, it is possible to respond to an increase in the number of electrodes of the semiconductor
element, attain a high degree of reliability, and perform a manufacturing and an assembling of the
semiconductor package 10in a stable manner. BRIEF DESCRIPTION OF THE DRAWINGS [0020]
FIG. 1 is a schematic cross sectional diagram describing a step of a method of 15manufacturing a
semiconductor element substrate according to a first embodiment of the present invention.        FIG. 2
is a schematic cross sectional diagram describing a step of a method of manufacturing a
semiconductor element substrate according to a first embodiment of the present invention. 20FIG, 3 is
a schematic cross sectional diagram describing a step of a method of manufacturing a semiconductor
element substrate according to a first embodiment of the present invention.          FIG, 4 is a schematic
cross sectional diagram describing a step of a method of manufacturing a semiconductor element
substrate according to a first embodiment of the 25present invention. 



9       FIG. 5 is a schematic cross sectional diagram describing a step of a method of manufacturing a
semiconductor element substrate according to a fast embodiment of the present invention. FIG. 6 is a
schematic cross sectional diagram describing a step of' a method of 5manufacturing a semiconductor
element substrate according to a first embodiment of the present invention.       FIG. 7 is a partially cut
out planar diagram showing a portion of a semiconductor element substrate according to a first
embodiment of the present invention. FIG, 8 is a partially cut out planar diagram showing another
portion of a 10semiconductor element substrate according to a first embodiment of the present
invention.        FIG. 9 is a simplified cross sectional diagram describing a step of a method of
manufacturing a semiconductor device according to a second embodiment of the present invention.
15FIG. 10 is a simplified cross sectional diagram describing another step of a method of
manufacturing a semiconductor device according to a second embodiment of the present invention.
FIG. 11 is a simplified cross sectional diagram describing a step of a method of manufacturing a
conventional semiconductor element substrate. 20FIG. 12 is a simplified cross sectional diagram
describing a step of a method of manufacturing a conventional semiconductor element substrate,
EMBODIMENTS FOR CARRYNG OUT THE INVENTION 



[0021]  10 reference to the diagrams. (First Embodiment.)       FIGS, 1 to 6 are schematic cross
sectional diagrams describing a step of a method of manufacturing a semiconductor element substrate
according to a first 5 embodiment of the present invention, [0022] As shown in FIG. 1 and FIG. 2, a
first photoresist pattern 2a of a photoresist is formed on an upper surface of the metallic plate 1 used
for a lead frame. A second photoresist pattern 2b of a photoresist is formed on a lower surface of the
metallic plate 1. 10 The fast photoresist pattern 2a on the upper surface of the metallic plate 1 is used
to form, on an upper surface of the metallic plate 1, a semiconductor element mounting part 8, a
semiconductor element electrode connection terminal 9, a wiring 10, an outer frame part 5, and a slit 4
(see Fig. 6). The slit 4 penetrates to the lower surface of the metallic plate 1. However, the peripheral
of the outer frame part 5 and a metallic chip 17 are 15 connected in at least the four corners of the
outer frame part 5. [0023] The second photoresist pattern 2b at the lower surface of the metallic plate
1 is for forming an external connection terminal 11, outer frame part 5, and a slit 4 at the lower surface
of the metallic plate 1 (see Fig. 6). The slit 4 penetrates to the upper 20 surface of the metallic plate 1,
However, the peripheral of the outer frame part 5 and the metallic chip 17 are connected in at least the
four corners of the outer frame part 5. [0024]       As the metallic plate 1, any material may be suitable
as long as the material has an etching processability as a lead frame, mechanical strength, heat
conductivity, 



25expansion coefficient, and the like. However, an iron-nickel type alloy represented by a  11 42 alloy
is often used. Alternately, a copper type alloy and the like added with various metallic elements in
order to enhance the mechanical strength is also often used. [0025] Next, an etching is performed
from a lower surface of the metallic plate 1 using 5 an etching liquid which dissolves the metallic plate
1. An example of the etching liquid is a ferric chloride solution. In this way, a concaved part 3 is formed
(see FIG 3), It is preferred that the depth of the concaved part 3 is such that a thickness of
approximately 10 um to 50 am is maintained so that a fine wiring may be formed at the time of the next
etching of the upper surface side. This is because a remaining part of the metallic plate 101 finally
becomes a wiring. [0026]        Next, a covering is made with a cover film so that the concaved part 3 is
not penetrated. Then, an etching is performed from an upper surface side. As a result, the slit 4 is
formed on the outer frame part 5 (see FIG, 3). Since this slit 4 is formed on the 15outer frame part 5, a
connection chip 18 is formed on the outer frame part 5 (see FIG, 7 and FIG. 8). The connection chip
18 connects at least the four corners of the outer frame part 5 and the metallic chip 17 of the outer
frame part 5. [0027] Next, the upper and lower surfaces of the metallic plate 1 processed with an
20etching operation are reversed. A resin layer 6 is injected to the upper surface of the metallic plate 1
so that the resin layer 6 does not enter the slit 4 (see na 4). The resin layer 6 includes a liquid
premolding resin. [0028] 



12 part 3 is hardened. The resin layer 6 includes a premolding resin. Further, it is possible to prevent
the resin layer 6 from peeling off from the metallic plate 1, [0029] Furthermore, after the upper and
lower surfaces of the metallic plate 1 are 5reversed and brought back to normal, the upper surface of
the metallic plate 1 is etched. In this way, a semiconductor mounting part 8, a semiconductor element
electrode connection terminal 9, and a wiring 10 are formed, and thereby, a semiconductor element
substrate 7 is formed (see FIG. 5 and FIG. 6). [0030] 10FIG. 7 is a partially cut out planar diagram
showing a part of a semiconductor element substrate according to a first embodiment of the present
invention. FIG. 8 is a partially cut out planar diagram showing another part of the semiconductor
element substrate according to the first embodiment of the present invention. As shown in FIG, 7 and
FIG. 8, the external connection terminal 11 is positioned in an array form. As a 15result, it is possible
to respond to the increase in the pin of the semiconductor element. Further, since the slit 4 is formed,
a condition is formed so that at least the four corners of the outer frame part 5 are connected with the
metallic chip 17 by the connection chip 18. [0031] (Second Embodiment) 20Next, a second
embodiment of the present invention is described with respect to the diagrams. FIG. 9 is a simplified
cross sectional diagram describing a step of a method of manufacturing a semiconductor device
according to a second embodiment of the present invention. FIG. 10 is a simplified cross sectional
diagram describing another step of a method of manufacturing a semiconductor device according to a
second 25embodiment of the present invention. In the second embodiment, the components that 



13 are the same as the components in the first embodiment are referred to using the same reference
number, The explanations of such components are omitted, [0032] As shown in FIG. 9, a
semiconductor element 12 is mounted on the 5semiconductor element mounting part 8 of the
semiconductor element substrate 7 using a die attach material 14. The semiconductor element 12 is
connected to the semiconductor element electrode connection terminal 9 with a gold wire 13. If
necessary, the semiconductor element electrode connection terrninsl 9 is processed with a nickel-gold
plating, a tin plating, a silver plating, or a nickel-palladium-gold plating. 10 'When a wire bonding is
performed, the present semiconductor element substrate 7 in the form of a lead frame is mounted on a
heat block. A welding is performed while heating. However, since the resin layer 6 exists throughout
the bottom portion of the semiconductor element electrode connection terminal 9, and a void structure
is not applied, it is possible to perform an assembling without triggering a connection defect. 15[0033]
Finally, as shown in FIG. 10, a side of the semiconductor element substrate 7 is sealed by a transfer
mold or a potting. The outer frame part 5 is detached with a diamond blade and the like. Thus, a
transformation to small chips is made. In the case of a BOA type, a solder ball is mounted on the
external connection terminal It Thus, a 20semiconductor device (semiconductor package) using the
semiconductor element substrate 7 is obtained, [0034] (Working Example 1)             Next, a first
working example of the present invention is described in detail with 25reference to the diagrams. This
Working Example 1 of the present invention relates to 



14 an example in which an WA (Land Grid Array) type semiconductor element substrate is
ma.nufactured. [0035]         The size of the manufactured package of LGA is 10 mm square. At a lower
5surface of the package, an external connection terminal 11 is provided. The external connection
terminal 11 is in an array form with 168 pins. [0036]       First, as shown in FIG. 1, a metallic plate 1
(EFTEC64T manufactured by Furukawa Electric Co" Ltd.) is prepared. This metallic plate 1 is made of
copper alloy, 10 and is shaped like a long band, The width of the metallic plate I is 150 mm. The
thick/less of the metallic plate is 200 gm. Next, as shown in FIG. 2, on both surfaces of this metallic
plate 1, a photoresist (OFPR4000, manufactured by Tokyo Ohka Kogyo Co., Ltd.) is coated with a roll
coater so that the thickness of the photoresist becomes 5 um, Then, a pre-baking is performed at 90C.
15[0037]       Next, a pattern exposure is performed from both surfaces via a photo mask having a
desired pattern. Then, a development processing is performed with a 1% sodium carbonate aqueous
solution, Then, a washing is performed with water. In addition, a post-balcing is performed. In this way,
a first photoresist pattern la and a 20 second photoresist pattern 2b were obtained as shown in FIG. 2,
[0038]        The first photoresist pattern 2a on the upper surface (first surface) of the metallic plate 1 is
used to form a semiconductor element mounting part 8, a connection terminal 9 with the
semiconductor element electrode, a wiring 10, an outer frame part 5, and a slit 4 25(see Fig. 6). The
slit 4 penetrates to the second surface of the metallic plate 1.  15 



However, the peripheral of the outer frame part 5 and a metallic chip 17 are connected in at least the
four comers of the outer frame part 5. [0039] The second photoresist pattern 2b at the lower surface
(second surface) of the 5metallic plate 1 is for forming an external connection terminal 11, outer frame
part 5, and a slit 4 at the second surface of the metallic plate 1 (see Fig. 6). The slit 4 penetrates to the
first surface of the metallic plate 1. However, the peripheral of the outer frame part 5 and the metallic
chip 17 are connected in at least the four corners of the outer frame part 5. 10[0040] Next, a front
surface side of the metallic plate 1 is protected by covering the front surface side with a back sheet
(not diagrammed). A first etching operation is performed from a second surface of the metallic plate
using a ferric chloride solution, A portion of the metallic plate 1 exposed from the photoresist pattern
2b at a second surface 15side is thinned to a thiclmess of 30 gm. In this way, a concaved part 3 is
formed (see FIG. 3). The specific weight of the ferric chloride solution is set to 1.38 at a. liquid
temperature of 50C. [0041] Next, a protection is made with a cover film so that the concaved part 3 is
not 20penetrated (not diagrammed), A second etching operation is performed using a ferric chloride
solution. Thus, a slit 4 is formed. The slit 4 penetrates through the first surface (see FIG. 3). The
specific weight of the ferric chloride solution is set to 1.38 at a liquid temperature of 50C. 



[0042] 25Next, a metallic plate 1, the second surface of which is processed with an  16 etching
operation, is immersed in an ammonium persulfate solution of 50 g/L at a temperature of 30C for five
minutes. As a result, the front surface of the etching surface formed by the first and second etching
operations were made coarse (not diagrammed). Further, the metallic plate 1 is immersed in a
predetermined aqueous sodium hydroxide type peeling liquid. Thus, the photoresist of the second
surface is peeled off (not diagrammed). [0043]        Next, a liquid thermoplastic resin (SMC-3761C.F1,
manufactured by Shin-Etsu Chemical Co., Ltd.) is injected to the second surface of the metallic plate 1
formed by the 10 first and second etching operations, so that the liquid thermoplastic resin does not
enter the portion of the slit 4. A primary hardening is performed at a temperature of 180C for only three
hours. In this way, the resin layer 6 is formed (see FIG. 4). The embedding capacity of the resin layer
6, which is a thermoplastic resin, is favorable. A defect such as a void was not observed. On a surface
of the external 15connection terminal 11 and the outer frame part 5 that was not etched, the resin layer
6, which is a thermoplastic resin, did not remain. However, as a cleaning of the front surface as well,
an immersion processing is performed in an alkaline solution of potassium permanganate (40 g/L
potassium permanganate + 20 g/L sodium hydroxide) at a temperature of 60C for three minutes.
20[0044] Next, the back sheet at a first surface side of the metallic plate 1 is removed. A third etching
operation is performed from the first surface side of the metallic plate 1 using a ferric chloride solution.
A portion of the metallic plate 1 exposed from the photoresist pattern 2a is dissolved and removed. In
this way, the semiconductor element 25mounting part 8, the semiconductor element electode
connection terminal 9, and the 



17 wiring 10 are formed (see FIG. 5). The external connection terminal 11 is extending from the
semiconductor element electrode connection terminal 9. Although not diagramtned, at the time of the
third etching operation, it is preferable that a back sheet and the like is attached to the second surface
side of the metallic plate 1 so that an 5unnecessary etching operation is not performed at a second
surface side of the metallic plate 1. [0045]       Next, a photoresist pattern 2a is peeled off from the first
surface of the metallic plate 1. In this way, the semiconductor element substrate 7 is obtained (see
FIG. 6). 10The semiconductor element substrate 7 is a desired lead frame type LGA substrate. [0046]
Next, after the photoresist pattern 2a, 2b were peeled off, an electrolytic nickel - gold plating is applied
to an exposed surface of the metallic plate 1 The thickness of the nickel is 5 um, while the thickness of
the gold is 0.1 um (not diagrammed). 15[0047]       Next, the semiconductor element 12 is mounted on
the semiconductor element substrate 7, which is a lead frame type LGA substrate, using the die attach
material 14. The die attach material 14 is hardened at a temperature of 150C for only one hour.
Further, using a gold wire with a radius of 30 um, an electrode of the semiconductor 20element 12 and
the connection terminal 9 of the semiconductor element electrode is connected by wire bonding (see
FIG. 9), The wire bonding is performed at a heating temperature of 200C. When a pull strength of the
wire at a connection terminal 9 side of the semiconductor element electrode is measured, a pull
strength of greater than or equal to 9 g is obtained, In this way, a favorable connection is obtained.
25[0048] 



18 Thereafter, as shown in FIG. 10, an area including the semiconductor element 12 and the
connection terminal 9 of the semiconductor element electrode is sealed by a transfer molding resin 15.
After cutting into small chips, a semiconductor device (semiconductor package) using the
semiconductor element substrate 7 is obtained, 5[0049] According to the present invention, it is
possible to obtain a lead frame type substrate while reducing any defects during manufacturing, and
while reducing any defects when a semiconductor package is assembled. Further, the reliability with
respect to thermal stress may be enhanced. An aspect of the present invention is applied 10in
particular to a package substrate having many pins, a response to which is difficult when a lead frame
type semiconductor package is used, [0050]        A preferred embodiment of the present invention is
described and exemplified above, However, these descriptions provide only an example of an aspect
of the present 15invention. These descriptions are not to be considered to limit the present invention,
Additions, deletions, replacements, and other alterations may be made as long as the additions,
deletions, replacements, and other alterations do not deviate from the scope of the present invention.
In other words, the present invention is not limited by the embodiments and working examples
described above, The present invention is limited 20by the scope of the claims. INDUSTRIAL
APPLICABILITY [0051]             According to the present invention, it is possible to place an external
connection 25terminal to the entire back surface of the semiconductor element substrate in an array 



19 form. The external connection terminal is used to make a connection with the print wiring substrate,
In this way, a response may be made to an increase in the terminals of the semiconductor element.
Furthermore, according to the present invention, a substrate is based on a lead 5frame. Thus, a
plating wiring is not used. As a result, it is possible to obtain reliability with respect to thermal stress.
Moreover, according to the present invention, when the primary substrate is manufactured, defects
such as a folding and bending of the wiring do not occur. In addition, a slit is provided. Therefore, at
the time of a wire bonding, which is a step for assembling the semiconductor package, after a
premolding resin is 10filled into a concaved part, there is a reduction in. the stress of the premolding
resin, generated when a hardening occurs. As a result, it is possible to prevent the premold resin from
being peeled off from the metallic plate.       Therefore, according to the present invention, it is possible
to respond to an increase in the number of electrodes of the semiconductor element In addition, the 15
reliability may be enhanced. Further, the manufacturing and assembling of the semiconductor package
may be performed in a stable manner. DESCRIPTION OF REFERENCE NUMERALS [0052]
20IMetallic Plate 2aFirst Photo Resist Pattern 2bSecond Photo Resist Pattern 3Concaved Part 4Slit 



25 5Outer Frame Part  20 6Resin Layer 7Semiconductor Element Substrate 8Semiconductor Element
Mounting Part 9Semiconductor Element Electrode Connection Terminal 510Wiring 11External
Connection Terminal 12Semiconductor Element 13Gold Wire 14Die Attach Material 1015Transfer
Molding Resin 16Electrodeposited Polyimide Layer 17Metallic Chip 18Connection Chip 110Wiring 



15111External Connection Terminal 112Outer Frame Part 116Polyimide Resin Layer
118Semiconductor Element Mounting Part 119Semiconductor Element Electrode Connection Terminal
MCSLLP 21 CLAIMS 1.A manufacturing method of a semiconductor element substrate, the
manufacturing method comprising: 5a step of forming a first photoresist pattern on a first surface of a
metallic plate, to form a slit penetrating the first surface of the metallic plate and a second surface
different from the first surface, to connect a semiconductor element mounting part, a semiconductor
element electrode connection terminal, a wiring, an outer frame part, a four corners of the outer frame
part, and a metallic chip being a part of the metallic 10plate; a step of forming a second photoresist
pattern on the second surface of the metallic plate to form an external connection terminal, the outer
frame part, and the slit; 



a step of forming the slit in the peripheral of the outer frame part by half etching to connect the metallic
chip with the four corners of the outer frame part; 15a step of forming a plurality of concaved parts on
the second surface of the metallic plate;       a step of forming a resin layer by injecting a resin to the
plurality of concaved parts so that the resin does not enter the slit and hardening the resin; and a step
of etching the first surface of the metallic plate and forming the 20semiconductor element electrode
connection terminal and the outer frame, the semiconductor element electrode connection terminal
and the outer frame being electrically connected to the semiconductor element mounting part and the
external connection terminal.  MCSLLP 22 2.A semiconductor element substrate comprising:       a
metallic plate comprising a first surface and a second surface different from the first surface;            a
semiconductor element mounting part formed on the first surface of the 5metallic plate;       a
connection terminal with a semiconductor element electrode formed on the first surface of the metallic
plate; a wiring formed on the first surface of the metallic plate; an outer frame part formed on the
metallic plate; 10a connection chip connecting a four corners of the outer frame part and a 



metallic chip being a part of the metallic plate; an external connection terminal formed on the second
surface of the metallic plate; a plurality of concaved parts formed on the second surface of the metallic
plate; 15and a resin layer filled into the plurality of concaved parts, wherein        the semiconductor for
element substrate is manufactured by a method, and the method includes: 20forming a first
photoresist pattern on the first surface or the metallic plate, to form a slit penetrating the first surface of
the metallic plate and the second surface different from the first surface, to connect the semiconductor
element mounting part, the semiconductor element electrode connection l, the wiring, the outer frame
part, the four corners of the outer frame part, and the metallic chip being a part of the  MCSI LP 23
metallic plate; forming the second photoresist pattern on the second surface of the metallic plate to
form the external connection terminal, the outer frame part, and the slit; forming the slit in the
peripheral of the outer frame part by half etching to 



5connect the metallic chip with the four corners of the outer frame part; forming the plurality of
concaved parts on the second surface of the metallic plate;       forming the resin layer by injecting a
resin to the plurality of concaved parts so that the resin does not enter the slit and hardening the resin;
and 10etching the first surface of the metallic plate and forming the semiconductor element electrode
connection terminal and the outer frame, the semiconductor element electrode connection terminal
and the outer frame being electrically connected to the semiconductor element mounting part and the
external connection terminal. 153.A semiconductor device comprising: a semiconductor element chip
comprising              a metallic plate comprising a first surface and a second surface different from the
first surface; a semiconductor element mounting part formed on the first surface or the 20metallic
plate;              a connection terminal with a semiconductor element electrode formed on the first
surface of the metallic plate; a wiring formed on the first surface of the metallic plate; an outer frame
part formed on the metallic plate;  MC SLLP 24 



an external connection terminal formed on the second surface of the metallic plate;              a plurality
of concaved parts formed on the second surface or the metallic plate; and 5a resin layer filled into the
plurality of concaved parts;         the semiconductor device further comprising a semiconductor
element mounted on the semiconductor element mounting part of the semiconductor element chip, the
semiconductor clement being electrically connected to the semiconductor element chip, 10wherein
the semiconductor for element chip is manufactured by a method, and the method includes:
forming a first photoresist pattern on the first surface of the metallic plate, to form a slit penetrating the
first surface of the metallic plate and the second surface 15 different from the first surface, to connect
the semiconductor element mounting part, the semiconductor element electrode connection terminal,
the wiring, the outer frame part, the four corners of the outer frame part, and the metallic chip being a
part of the metallic plate;            forming the second photoresist pattern on the second surface of the
metallic 20plate to form the external connection terminal, the outer frame part, and the slit; forming the
slit in the peripheral of the outer frame part by half etching to connect the metallic chip with the four
corners of the outer frame part; forming the plurality of concaved parts on the second surface of the
metallic  11.4 CSLL P 25 



forming the resin layer by injecting a resin to the plurality of concaved parts so that the resin does not
enter the slit and hardening the resin; etching the first surface of the metallic plate and forming the
semiconductor     element electrode connection terminal and the outer frame, the semiconductor
element 5electrode connection terminal and the outer frame being electrically connected to the
semiconductor element mounting part and the external connection terminal; and removing the metallic
chip. 


