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SPECIFICATION

TITLE OF THE INVENTION

SEMICONDUCTOR DEVICE

BACKGROUND OF THE INVENTION

The present inventidn relates to a semiconductor
device and, more particularly, to a technique which is
effective when applied to the mounting of a plurality
of semiconductor devices on the mounting face of a
mounting board.

As a semiconductor device suitable for the
reduced size or thickness of an electronic device,
thére is a semiconductor device having the TSOP (Thin
Small_Qut-line Package) structure. In this semi-
conductor device of the TSOP structure, for example, a
semiconductor chip, constituted of a DRAM (Dynamic

Random Access Memory), 1is encapsulated in a paékage

made of resin.

This package is so formed as to have a
rectangular plane shape. At and along one side face
of the package, there are arranged a plurality of
outer leads. These outer leads are in@ividuarly SO .
formed.as to have a gull-wing ghape and are
individually connected electrically to é plurality of

external terminals (bonding pads) arrayed on one side

_
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device and, nore particularly, to a technique which is ef fective when

applied to the nmounting of a plurality . of sem conduct or devices on
the nounting face of a 10 nounting board. ' h
device suitable for the reduced size or thi cknesi ??ﬁEﬂEETéhPBrBEEI\p
devi ce, there is a seniconductor device having tle TSARERLAGED

Smal | Qut-line Package) structure. In this senm- 15 conductor devite of
the TSOP structure, for exanple, a sem conduct or chip, constituted of
a DRAM (Dynami c Random Access Menory), is encapsulated in a package

of a major surface of the semiconductor chip. On the
other side face opposed to the one.side face of the
package, moreover, there are arrayed a plurality of
couter leads. These.outer leads are individually so
5 formed as to have a gull?wing shape and are
individually connected electrically with a plurality
of external terminals which are arrayed on the other
side of the principal face of the semiconductor chip.
In short, the semiconductor device of TSOP structure

10 is constructed of a two-way lead array structure in
which a plurality of outer leads electrically
connected to the semiconductor chip are individually
arrayed on the two side faces of the package, opposed
to each other.

15 Semiconductor devices of the TSOP structure thus
constructeﬁ are regularly mounted over the mounting
board of a memory card which is additionally connected
to an electronic dévice such as a personal computer or
.office computer. This mounting is usually performed

. 20 by printing the electrode paas (the land regions of
the wiring), arranged over the mounting face of the
mounting board, with pasty solder by a screen printing
method, and by fixing the electrode pads of the
mounting board and the outer leads of the semi-

25 conductor devices with solder.
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made of resin. . Thi s package is so forned as to have a 20.

rect angul ar pl ane shape. At and al ong one side face
there are arranged a plurality of outer |eads. Thesg T8t SHEETcHAS BEEN
i ndividually so formed as to have a gull-w ng shape| and &EPLACED

i ndi vidual |y connected electrically toa plurality of o external

termnals (bonding pads) arrayed on one side -
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Incidentally, a semiconductor device of the TSOP
structure is disclosed in Nikkei Maikurodevaisu [pp.

34 to 45, the June issue, 1990] issued by NIKKEI BP.

SUMMARY OF THE INVENTION

The aforementioned semiconductor device of the
TSOP structure has the following problems because a
plurality of outer leads electrically connected to the
external terminals of a semiconductor chip are
individually arrayed on the two side faces, opposed to
each other, of the package.
(1) When semiconductor devices of the TSOP étructure
are mounted over the mounting face of the mounting
board in the direction perpendicular to one side face
of the package, the outer leads, electrically
connected to the external terminals of the
semiconductor chip, are opposed to each other between

the adjoining semiconductor devices. In a memory

‘card, therefore, considering the displacement of the

semiconductor devices and the extrusion of the solder
at the mounting time, a spacing region is provided
between the outer leads of one semicénductor device
and the outer leads of the other semiconductor device
to prevent the short-circuiting between the adjoining

semiconductor devices. However, the'spacing region
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ot her side face opposed to the one side face of the , '
there are arrayed a plurality of outer |-eqo

nor eover,

| eads are individually so 5 forned as to have a gull-%
I ndi vidual ly connected electrically with a plurality

of a major surface of the sem conductor chip._On the

of externa

term nals which are arrayed on the ot her side of the principal face

of the sem conductor chip.
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has to be formed for every space between semiconductor

" devices so that the mounting density of the semi-

conductor devices over the mounting board drops by a
value corresponding to the areas of the spacing
regions. '

(2) When a plurality of seﬁiconductor devices of the
TSOP structure are mounted in a direction perpen-
dicular to one side face of the package, between the
adjoining semiconductor devices, the outer leads
arrayed on one side face of the package of one
semiconductor device are present between the outer
leads arrayed on the other side face of the package of
the one semiconductor device, and the outef leads
arranged on the one side face of the package of the
other semiconductor device. In short, between the
outer leads having the same functions, there are
present the outer leads which have different

functions. In the memory card, therefore, the wiring

existing over the mounting board are routed in a

roundabout way to electrically connect the outer leads
of the same functions of the individual semiconductor
devices. However, such wiring increases the area
occupied by the wiring so that the mounting density of
the semiconductor devices over the mounting board

drops by a value corresponding to the increase in the

- This Sheet Has Been Reﬂlac




In short, the sen conductor device of TSOP structure 10 is constructed of

a two-way | ead array structure in which a plurali HEE quﬁgm
electrically connected to the sem conductor chip R$S In B
arrayed on the two side faces of the package, opposed ,

15 Seni conduct or devices of the TSOP structure thus construct ed
are regul arly nounted over the nounting board of a nmenory card which
is additionally connected to an el ectronic device such as a pecsonal
conput er or of fice computer. This nmounting is usually perforned

area.

An object of the present inveﬁtion is to provide
a semiconductor device which can be mounting at a high
density.

5 The aforementioned and other objects and novel
features of the present invention will become apparent
from the following description to be made with
reference to the accompanying drawings.

The summary of a representative of the aspects of

10 the invention to be disclosed will be briefly
described in the following.

Semiconductor devices mounted on the mounting
face of a mounting board have a structure in which
each semiconductor chip is encapsulated in a package

15 having a rectangular plane shape, in which a plurality
of outer leads electrically connected to external
terminals of the semiconductor chip are arrayed on the
one side face of the package, and in which a piurality
.of outer leads not electrically connected to the

20 external terminals of the semiconductor chip are
arrayed on the other side face opposed to the one side
face of the package.

According to the above-specified means, when
these semiconductor devices are moﬁnted on the

25 mounting face of the mounting board and arranged in a
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20 Dby printing the electrode pads (the |and regi ons of the wiring),

arranged over the nounting face of the nmount i ng board, R—pastyL

sol der by a screen printing nmet hod, and by fixing the el Hﬂ’ﬁo‘ﬂﬁﬁsaﬂ% BEEN
of the mounting board and the outer |eads of the sem - |25 c&EHUACEY
devices with sol der. - 3-

direction perpendicular to one side face of the
package, between the semiconductor.devices adjoiniﬁg
in that direction, the outer leads arrayed on one side
face of the package of one semiconductor device, and
5 the outer leads arrayed on the other side face of the
package of the other semiconductor device are opposed
to each other. However, the outer leads of the one
semiconductor device are elecfrically connected to the
external terminals of the semiconductor chip, but the
10 outer leads of the other semiconductor device are not
electrically connected to the external terminals of
the semiconductor chip, so that the outer leads
électrically connected to the external terminals of
the semiconductor chip are not opposed to each other.
15 As a result, even if the spacing region between the
outer leads of the one semiconductor device and the
outer leads of the other semiconductér device is
reduced or eliminated and if the semiconducfor devices
_.are displaced or have extrusion of solder at the |
20 packaging time, no short-circuiting takes place
between the adjoining ones of the semiconductor
devices which are mounted in the direction
perpendicular to one side face of.the package. As a
result, the spacing region between the outer leads of

25 one semiconductor device and the outer leads of the
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I ncidental ly, a sem conductor device of the TSOP structure is

di scl osed in Ni kkei Mikurodevai su [ pp. 34 to 45, the e_jssue,

1990] issued by N KKEI BP. 5 SUWMARY OF THE | NVENTI ON | THIS SHEF™ JA}.:?BEEN
af orenmenti oned sem conductor device of the TSOP structjure hagpt =

foll owi ng probl ens because a plurality of outer |eads
connected to the external term nal.s of a sem conductor chip_are

other semiconductor device can be reduced or
eliminated to mount the semiconducfor devices over the
mounting board at an accordingly high density.
When semiconductor devices are mounted on the

5 mounting face of the mounting board in a direction
perpendicular to one side face of the package, between
the adjoining semiconductor devices, there are
arranged between the outer leads érrayed on one side
face of the package of one semiconductor device, and

10 the outer leads arrayed on one side face of the
package of the other semiconductor dewvice, the outer
leads which are arrayed on the other side face of the
package of the one semiconductor device. However,
thése outer leads arrayed on the other side face of

15 the package of the one semiconductor device afe not
electrically connected to the external terminals of
the semiconductor chip so that, there are no outer
leads between the outer leads of the one semiconductor
.device and the outer leads of the other semiconductor

20 device having different functions. Without routing
the wiring extending over the mounting board in a
roundabout way, therefore, it is possible to
electrically connect the outer leads of the same
functions of the individual semiconductor devices

25 which are mounted in a direction perpendicular to one

\
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10 i*ndividually arrayed on the two side faces, opposed to each

ot her, of the package. (1) Wien sem conductor devices qf the TSOP
structure are nounted over the nounting face of the ”D”FHIS‘SHEET HAS REEN
board in the direction perpendicular to one side face 15 of t e;ggqhggg

the outer leads, electrically connected to the external—e+m-ra+s—of

t he sem conduct or chip, are opposed to each other between _ t he
adj oi ni ng sem conduct or devices. In a nmenory card, therefore, _

considering the displacenent of the 20 sem conductor devices and the
extrusion of the sol der
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side face of the package. As a result, the wiring
region can be reduced or eliminated to mounting the

semiconductor devices in an accordingly high densify.

BRIEF DESCRIPTION OF THE DRAWINGS

) Fig. 1 is a top plan view showing the state that
the upper portion of the package of a semiconductor
device of Embodiment 1 of the present invention is
removed; _

Fig. 2 is a section taken along line A-A shown in
Fig. 1; |

Fig. 3 is a top plan view showing a memory card
in which the semiconductor devices are mounted on the
mounting face of a mounting board:

Fig. 4 is an enlarged top plan view . showing an.
essential portion of the memory card;

Fig. 5 is a top plan view showing the state that
the upper portion of the padkage of a semiconductor
‘device of Embodiment 2 of the present invention is
removed;

Fig. 6 is a top plan view showing a'memory card .
in which the semiconductor devices are mounted on the
mounting face of a mounting boafd;

Fig. 7 is an enlarged top plan view showing an

essential portion of the memory card;
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at the nounting tine, a spacing region is provided bet ween the outer

|.eads of one sem conductor device and the outer |eads of the other
sem conduct or device to prevent the short-circuiting weggrppenq
adjoining 25 sem conductor devices. However, the spacing ﬁ%b'QQu”,:~i’BEEN

Fig. 8 is a top plan view showing the state that
the upper portion of a package of é semiconductor
device of Embodiment 3 of the present invention is
removed;

5 Fig. 9 is a top plan view showing the state that
upper portion of a package of a semiconductor device
of Embodiment 4 of the present invention is removed:

Fig. 10(A) is a section taken along line A-A of

Fig. 4;
10 Fig. 10(B) is a section taken along line B-B of
Fig. 4:

Fig. 11 is a perspective view showing an
electronic device to which is applied the memory card
MC of the presenf invention:;
15 Fig. 12 is a top plan view showing the memory
card MC:
Figs; 13 and 14 are sections taken along lines
A-A and B-B of Fig. 12;
Fig. 15 is an external view of a.semiconductor
20 device of Embodiment 5 of the present invention;
Fig. 16 is an explanatory view fér explaining the
names and functions of lead pins_of Fig. 15;
Fig. 17 is a top plan block diagram showing a
flash memory chip ﬁounted-in the semiconductor device

25 of Fig. 15;
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has to be formed for every space between sem conduct or devi ces so that
the nounting density of the sem - conduct or devices o
. board drops by a val ue corresponding to the areas of
regi ons. (2) When a plurality of sem conductor devi
TSOP structure are nounted in a direction perpen- dicu
face of the package, between the adj oi ni ng sem conductor devices, the
outer leads 10 arrayed on one side face of the package of one -

sem conduct or device are present between the outer

Fig. 18 is a top plan view showing the front side
of the memory card of the present invention;
Fig. 19 is a top plan view showing the back side
of the memory card of the present invention;
5 Fig. 20 is a sectioﬁ taken along lines A-A of
Figs. 18 and 19; and |
Fig. 21 is a block diagram showing the system
configuration of a memory card (ATA card) of the
present invention.
10

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The embodiments of the present invention will be
described in detail with reference to the accompanying
drawings.

15 Incidentally, throughout all the drawings for
illustrating the embodiments of the present invention,
the parts and portions having the same functions will
be designated by common reference numerals while
'omitting their repeated description.

- 20 (Embodiment 1)

Fig. 1 is a top plan view showing the state that
the upper portion of the package of a semiconductor
device of Embodiment 1 of the present invéntion is
removed, aﬁd Fig. 2 is a section taken along line A-A

25 shown in Fig. 1.
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| eads arrayed on the other side face of the package of - Lle. . one

sem conduct or

device, and the outer | eads arranged on ﬂgsos}ﬁﬁlﬁ@s BEEN‘

. face of the package of the 15 other sem conductor device.y In ﬁhp£ACED

bet ween t he
present the outer

outer |eads having the sane functions, there—a+

card, therefore, the wiring exi sting over the nounting board.are
routed in a 20 roundabout way to electrically connect the outer |eads
of the same functions of the individual sem conductor devi ces.
However, such wiring increases the area
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As shown in Figs. 1 and 2, a semiconductor device

10 of the present embodiment has a TSOP (Thin Small

Qut-line Package) structure. This semiconductor

device 10 has a semiconductor chip 1 mounted on one
surface of a tab 4 which is supported by four tab-
suepension leads 5. The semiconductor chip 1 is
fixed, although not shown, to one surface of the tab 4
through an adhesive layer of Ag paste or the like.

The aforementioned semiconductor chip 1 is
constructed mainly of a semiconductor substrate which
is a single-crystal silicon subetrate having a
rectangulaf'plane shape. In the major surface
(element forming surface) of tﬁe semiconductor
substrate, there is constructed a DRAM (Dynamic Random
Access_Memory) as a memory circuit system, for
example. Over the major surface of the semiconductor
substrate, moreover, there is formed a multilayer

wiring layer in which plural stages of wiring layers

‘and insulating layers are individually stacked.

On one side (one long side) of the major surface
of the aforementioned semiconductor chip 1, there are
arrayed a plurality of external terminals (bonding
pads) BP along the one eide. These e#fernal terminals
BP are individually formed in the uppermost wiring

layer of the multilayer wiring and are electrically

is Sheet Has Been Replaced
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occupied by the wiring so that the nounting density of t
sem conduct or devi ces over the nmounting board 25 drops hy a
corresponding to the increase in the
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connected to the memory circuit system.

Outside the one side of the sémiconductor chip 1,
there are arrayed a plurality of inner leads 2A along
the one side. These inner leads 2A are individually
connected electrically through bonding wires 6 to the
exfernal terminals BP which are arrayed on the one
side of the major surface of the semiconductor chip 1.

Outside the other side (the other long side)
opposed to the one side of the semiconductor chip 1,
there are arrayed a plurality of inner leads 2B along
the other side. These inner leads 2B are not
individually connected electrically to the external
terminals BP of the semiconductor chip i.

The aforementioned semiconductor chip 1, inner
leads 23, inner leads 2B, tabs 4, tab suspension leads
5 and bonding wires 6 are encapsulated in a package 7
so formed as to have a recténgular plane shape. This

package 7 is formed by a transfer molding method, for

example, although not limited thereto. The transfer

molding method is a technique for forming a package
with an epoxy resin to which are added a phenol curing
agent, silicone rubber énd a filler,

On one side face 7A of the aforementioned package
7, there are arranged a plurality of outer leads 3A

along the side face. On the other side face 7B

S

"
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An object of the present invention is to provide a semp-eerductar

devi ce which can be nounting at a high density. 5 THIS ¢ * HAS BEFM

- af'forenenti oned and ot her objects and novel features of] the RLQ§QEQ
invention will becone apparent fromthe foll ow ng descTTptiomtoe—be
made with reference to the acconpanyi ng draw ngs. The

sumary of a representative of the aspects of 10 the invention t.o be
disclosed will be briefly described in the follow ng.
Sem conduct or devi ces nounted on the nounting
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opposed to the one side face 7A of the package 7,
there are also arrayed a plurality.of outer leads 3B
along the side face. These outer leads 3A and 3B are
individually formed into a gull-wing shape.

The aforementioned outer leads 3A are
individually integrated with the inner leads 2A which
are arrayed outside the one side of the semiconductor
chip 1. Moreover, the aforementioned outer leads 3B
are individually integrated with the inner leads 2B
which aré arrayed outside the other side of the
semiconductor chip 1. In short, the semiconductor
device 10 of the present embodiment is constructed of
the bidirectional lead array structure in which the
outer leads 3A electrically connected to the external

terminals BP of the semiconductor chip 1 are arrayed

"on and along the one side face 7A of the package 7

whereas the outer leads 3B not electrically connected

to the external terminals BP of the semiconductor chip

1 are arranged-at and along the other side face 7B

opposed to fhe.one side face of the package 7.

The aforementioned outer leads 3A, outer leads 3B
and tab suspension leads 5 are individually integrated
with the lead frame at a step of manufacturing the
semiconductor device. These outer leads 3A and 3B and

tab suspension leads 5 are individually cut from the

This Sheet Has Been Re
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face ‘of a nmounting board have a structure in which
chip is encapsulated in a package 15 having a rectangul ar

each seniconductor

Sy
345 BEEN
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. which a plurality of outer |leads electrically connecte
termnals of the sem conductor chip are arrayed on the one S
of the package, and in which a plurality of outer |eads not

electrically connected to the 20 external termnals of the sem conductor
arrayed on the other side face opposed to the one side

chip are

face of the package.

when

10

15

20

25

lead.frame after the inner leads 2A and 2B, the tabs
4, the tab suspension leads 5 and fhe bonding wires 6
are encapsulated in the package 7. After this, the
outer leads 3A and 3B are indiVidually formed into the
gull-wing shape. Incidentally, the lead frame is made
of a Cu alloy or an Fe-Ni (having 42 or 50 [%] of Ni
content, for ekample) alloy, for example.

- To the aforementioned outer leads 3A and outer
leads 3B, there are applied an address signal, a row-
address strobe signal, a column-address strobe signal,
an output enable signal, a write enable signal and a
data input/output signal.

A plurality of semiconductor devices 10 thus
constructed are régularly arranged as one memory
system, as shown in Fig. 11, on a mounting board of a
memory card (an electronic unit) MC which is
additionally cohnected to.an electronic device PC such
as a personal computer or an office computer. This
'mounting is usually carried out by applying pasty
solde: by a screen printing method to the electrode
pads tthe land regions of the wiring) Which are
arranged on the mounting face of the mounting board,
and by fixing the electrode pads of the mounting board
and the outer leads of the semiconductor device 10

with solder.

-
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t hese seni conductor devices are nounted on the 25 nounting f& of fhﬁ
nounting board and arranged’in a . THIS SHEE 118 BEEN
6 - di rection perpendicular to one side face of the Fﬁﬁpggg§

LTTC

bet ween t he sem conduct or devi ces adj oi ni ng

outer |eads arrayed on one side
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The electronic device PC is equipped with a
liquid crystal display 16, a keyboérd 17, a control
pad 18, and a slot 19 for receiving the memory card
MC. |

When the connector side 20 of the memory card MC
is inserted into the slot 19, data such as graphic
data are transferred between the electronic device PC
and the memory card MC. .

This memory card MC is formed, as shown in Figs.
12, 13 and 14, into a hollow structure having a
generally rectangﬁlar plate shape,-for example, by
sandwiching an outer frame 15 of plastic between
covers 14 of stainless steel. In this structure,
there is arrangéd the mounting board 11, one edge of
which is fixed to the outer frame 15. The body of the
memory card MC is constructed by mounting a plurality

of semiconductor devices, as will be described with

| reference to Figs. 3 and 4, on the mounting board 11.

In the aforementioned memory card (electronic
unit), as shown in Fig. 3 (a top plan view), a
plurality of semiconductor devices 10 are
directionally arranged and mounted in a matrix shape
on the mounting face of a mounting board 11. In order
to recognize the mounting direction of the individual

semiconductor devices 10, marks 22 are made on the

\
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face of the package of one sem conductor device, and 5the p poveny
arrayed on tﬁe ot her side face of the package of the oth §$ SHﬁﬁuig;B EEN
sem conduct or devi ce are opposed to each other. Howeverl the RERLAY

| eads of the one sem conductor device are electrically connected to

t he external termnals of the sem conductor chip, but the 10 outer

| eads of the other sem conductor device are not electrically

connected to the external term nals of t he sem conductor chip- so

that the outer | eads el ectrically connected to the external termnals

of the sem conductor chip are not opposed to each other.

surface of the package 7. 1Incidentally, reference
numeral 21 designates connector tefminals for
connection with the electronic device PC. Of these
semiconductor devices 10, the semiconductor devices 10
5 mounted in the direction (Y-direction) perpendiéular
to the one side face 7A of the package-7, are shown ih
Fig. 4 (an enlarged top plan view of an essential
portion of Fig. 3). Between two adjoining
semiconductor devices 10, the outer leads 3A arrayed
10 on the one side face 7A of the package 7 of one
semiconductor device 10, and the outer leads 3B
arrayed oﬁ the other side face 7B of the package 7 of
the other semiconductor device 10 are opposed to each
other. However, the outer leads 3A of the one
15 semiconductor device 10 are electrically connected to
the external terminals BP of the same semiconductor
device 10, but the outer leads 3B of the other
semiconductor.device 10 are not electrically connected
‘to the external terminals BP of the same semiconductor
20 chip 1, so that the outer leads 3A electrically
connected to the external terminals BP of the
semiconductor chips 1 are not opposed to each other..
As a result, even if the spacing region between the
outer leads 3A of the one semiconductor device 10 and

25 the outer leads 3B of the other semiconductor device

This Sheet Has Been Reilaced
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15 As a result, even if the spacing region between the outer | eads of

the one sem conduct or device and the outer | eads of the |ﬂ§%»f T - FFNI
sem conductor device is reduced or elimnated and if the seni&éﬁéﬁﬁﬁ%ﬁ'“‘,
devi ces are displaced or have extrusion of solder at th 20 . |
packaging tinme, no short-circuiting takes pl ace bet ween t he adj oi ni ng

ones of the sem conductor devi ces which are nounted in the direction
perpendi cul ar to one side face of the package. As a result, the

spaci ng regi on between the outer |eads of 25 one sem conductor device and
the outer |eads of the

10 is reduced or eliminated and if the semiconductor
devices 10 are displaced or extrusion of the solder
occurs at the mounting time, no shoft-circuiting takes.
place between adjoining semiconductor devices 10 which
5 are mounted in the directién perpendicular to the one
side face 7A of the package 7. In other words, in
order to electrically isolate the adjoining leads 3A
and BB between the adjoining semiconductor devices 10,
lands 13 (foot prints) formed on the mounting board 11
10 are arrénged, considering predetermined spacings (the
positioning allowance of the leads and the extrusion
width of solder). 'In the case of the present
embodiment, as shown in Fig. 10(A) and 10(B), the
adjoining lands 13 of the wiring 12 can be formed with
15 spacings less than the aforementioned predetermined
spacings or integrated with no spacing. Moreover, the
wiring 12 can be generally linearly formed below the
package 7 to improve the mounting efficiency.
| Between the adjoining ones of the semiconductor
20 devices 10 mounted in the direction (Y-direction)
perpendicular to the one side face 7A of the package
7, the outer leads 3B arrayed on the other side face
7B of the package 7 of one semiconductor device 10 are
provided between the outer leads 3A arrayed one the

25 one side face 7A of the package 7 of the one semi-

This Sheet Has Been Reﬂlaced 17




ot her sem conductor device can be reduced or elimnated to nmount the

sem conduct or devices over the mounting board at an a UIIﬁEé%'éhy%EEN

density. When sem conductor devices are nounted |ﬂﬁé5
: REFLACED

conductor device 10, and the outer leads 3A arrayed on
the on side face 7A of the package‘7 of the other
semiconductor device 10. However, the outer leads 3B
arrayed on the other side face 7B of the package 7 of

5 the one semiconductor device 10 are not electrically
connected to the external terminals BP of the same
semiconductor chip 1, so that there is no such outer
leads between the outer leads 3A of the one
semiconductor device 10 and the outer ieads 3A of the

10 other semiconductor device 10 having functions
different from those of the outer leads 3A. As a
result, for the leads such as chip select leads 3A
(CsS) which must be electrically independent,
rdundabout routed wiring 12A is required. For the

15 other common signal leads or power supply leads,
however without roundabout routing of the wiring 12
extending over the mounting board 11, it is possible
to electrically connect the outer leads 3A of the same
.functions of the individual semiconductor devices 10

20 mounted in the direction pefpendicular to the one side
face 7A of the package 7, through the generally
straight wiring 12.

Thus, the following effects can be achieved in

the present embodiment.

25 (1) Semiconductor devices 10 mounted on the mounting

This Sheet Has Been Re] laced
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5 nmounting face of the nounting board in a direction p Lﬂﬁg" 'L%&FigEEN
one side face of the package, between the adj oi ni ng senj CoR \‘S '
devices, there are arranged between the outer |eads arrfayed BEPEME

si de face of the package of one semni conductor device, and 10 the
outer |eads arrayed on one side face of the package of the other

sem conduct or device, the outer | eads which are arrayed on t-he ot her
side face of the package of the one sem conductor device. However
these outer |eads arrayed on the other side face of 15 the package of the

one sem condugl or GEVLEE #58nPPhg board 11 has a structure in which

the semiconductor chip 1 is packaged in a package 7
having a rectangular plane shape, a plurality of outer
leads 3A electrically connected to the external
5 terminals BP of the semiconductor chip 1 are arrayed

along the one side face of the package 7, and a
plurality of outer leads 3B not electrically connected
to the external terminals BP of the semiconductor chip
1 are arrayed along the other side face 7B opposed to

10 the one side face 7A of the package 7.. When these
semiconductor devices 10 are mounted on the mounting
face of the mounting board 11 and arranged in a
direction perpendicular to the one side face 7A of the
package 7, between the semiconductor devices 10

15 adjoining in the direction, the outer leads 3A arrayed
on the one side face 7A of the package 7 of the one
semiconductor device 10, and the outer leads 3B
arrayed on the other side face 7B of the package 7 of
‘the other semiconductor device 10 are opposed to each

20 other. Howevef, the outer leads 3A of the one
semiconductor device 10 are electrically connected to
the external terminals BP of the semiconductor chip 1,
but the outer leads 3B of the other semiconductor
device 10 are not electrically connected to the

25 external terminals BP of the semiconductor chip 1, so

_—
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el ectrically connected to the external termnals of t he

chip so that, there are no outer | eads between the oute THEhﬂHEEﬁHA@?}EN

. one semi conduct or device and the outer |eads of the other  REPLACED

sem conductor 20 device having different functions. Wthout routrng

the wiring extending over the nmounting board in a roundabout way,
therefore, it is possible to electrically connect the outer .| eads of
t he sane functions of the individual sem conductor devices 25 which
are mounted in a direction perpendicular to one

that the outer leads 3A electrically connected to the
external terminals BP of the semicanductor chip 1 are
not opposed to each other; As a result, even if the
spacing region betwean the outer leads 3A of the one
-5 semiconductor device 10 and the outer leads 3B of the
other semiconductor device 10 is reduced or eliminated
and if the semiconductor devices 10 are displaced or
extrusion of the solder occurs at the mounting time,
no short-circuit takes place between the adjoining
10 ones of the semiconductor devices 10 which are mounted
in the direction perpendicular to the one side face 7A
of the package 7. As a result, the spacing region
between the outer leads 3A of the one semiconductor
device 10 and the outer leads 3B of the other
15 semiconductor device 10 can be reduced or eliminated
to mount the semiconductor devices 10 on the mounting
board 11 in an accordingly high density.
Moreover, when the semiconductor devices 10 are
'arranged in the direction perpendicular to the one
20 side face 7A of the package 7 and mounted on the
mounting face of the mounting board 11, between the
semiconductor devices 10 adjoining in that directiqn,
the outer leads 3B arrayed on the ofher side face 7B
of the package 7 of one semiconductor device 10 are
25 present between the outer leads 3A a;rayed one the one
\ .
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-8- 7 side face of the package. As a result, the wiring reqgion

can be reduced or elimnated to nounting the sem condp Wﬁﬁ@m 4ARS BEEN
an accordingly high density. 5 BRI EF DESCRI PTI ON OF THE REPPACED
Fig. 1is atop plan view show ng the state that

side face 7A of the package 7 of the one semiconductor
device 10, and the outer leads 3A érrayed on the on
side face 7A of the package 7 of the other
semiconductor device 10. However, the outer leads 3B

5 arrayed on the other side face 7B of the package 7 of
the one semiconductor device 10 are not electrically
connected to the external terminals BP of the same
semiconductor chip 1, so that there is not present
such outer leads between the outer leads 3A of the one

10 semiconductor_device 10 and the outer leads 3A of the
other semicdﬁductor device 10 having functions
different from those of the outer leads 3A. As a
result, without roundabout routing of the wiring 12
extending in the Y-direction on the mounting board 11,

15 it is possible to electrically connect the outer leads
3A of the same functions of the individual
semiconductor devices iO mounted in the direction
perpendicular to the one side face 7A of the package
.7. As a result, the wiring region can be reduced or

. 20 eliminated to mount thé semiconductor devices 10 at an

accordingly high density on the mounting board 11.

By the outer leads 3A arranged on the one side
face 7A of the package 7 and the outer leads 3B
arrayed on the other side face 7B of the packagé 7,

25 moreover, the.semiconductor devices 10 can be stably

“*‘“———————~_______
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t he upper portion of the package of a sem conductor device of

Enbodi nent 1 of the present invention is removed; 10 | THIS SHEMT-HAS BEEN
a'section taken along line A-A shown in ~Fig. 1; ﬁEQLAé%U S

a top plan view showing a nenory card i n which the semreoreuctor
devices are nounted on the mounting face of a nounting board; 15

Fig. 4 is an enlarged top plan view show ng an - essential portion of

the nenory card; Fig. 5is a top plan view showi ng the state

t hat

fixed to the mounting board 11 thereby to enhance the

shock resistance of the semiconductor devices 10.

(2) In the memory card (electronic unit), a plurality

of semiconductor devices 10 each having a structure in

5 which a semiconductor chip 1 is encapsulated in a

package 7 having a rectangular plane shape,

a

plurality of outer leads 3A, as electrically connected

to the external terminals BP of the semiconductor chip

1 are arrayed on the one side face of the package 7,

10 and a plurality of outer leads 3B not electrically

connected to the external terminals BP of the

semiconductor chip 1 are arrayed on the other side

face 7B opposed to the one side face 7A of the package

7 are mounted on the mounting face of the mounting

.15 board 11 in the direction perpendicular to the one

side face 7A of the package 7. Between the adjoining

semiconductor devices 10, therefore, the spacing

region between the outer leads 3A of the one

'semiconductor device 10 and the outer leads 3B of the

20 other semiconductor device 10 can be reduced or

eliminated to reduce the plane size of the memory card

correspondingly. Without roundabout routing of the

wiring 12 extending on the mounting board 11,

moreover, the outer leads 3A of the same functions of

25 the individual semiconductor devices 10 arranged in

———
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t he upper portion of the package of a sem conductor dey+ee—of
Enbodi ment 2 of the present invention is 20 renoved; THIG SHE@’ HASIBEEN
a top plan view showing a nenory card in which the sen condRBPOACED

devices are nounted on the nmounting face of a nounting
Fig. 7 is an enlarged top plan view showing an 25 essential portion of
the nmenory card; -

-the direction perpendicular to the one side face 7A of
the package 7 can be electrically connected. As a
result, the area of the wiring 12 can be reduced or
eliminated to reduce the plane size of the memory card

5 correspondingly.

(Embodiment 2)

Fig. 5 is a top plan view showing the state that
the upper portion of the package of a semiconductor
device of Embodiment 22 of the present invention is

10 removed.

As shown in Fig. 5, a semiconductor device 10 of
the present embodiment is constructed of a TSOP
structure. In this semiconductor device 10 of the
TSOP structure, a semiconductor chip 1 is mounted on

15 one surface-of a tab 4 which is supported by four tab
suspension leads 5.

A plurality of inner leads 2A are arrayed outside
and along one side of the semiconductor chip 1. These
‘individual inﬁer leads 2A are electrically connected

| 20 through bonding wires 6 to external terminals BP which
are arrayed on the one side of the méjor surface of
the semiconductor chip 1.

A plurality of inner leads 2B are arrayed outside

and the other side (the other long side) opposed to

25 the one side of the semiconductor chip 1. These

_
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-9- ¢ Fig. 8 is a top plan view showi ng the state that the

upper portion of a package of a sem conductor devi ce of ?H%yA: Aeft—

of the present invention is renoved; 5 Fig. 9i$/HIGQ8 EHAS BEEN
vi ew showi ng the state that upper portion of a package pf a REPLACED
sem conduct or device of Enbodi ment 4 of the present inventionTs

renoved; -

individﬁal inner leads 2B are not electrically
connected to the external terminalé BP of the
semiconductor chip 1.
Outside and along one of the two sides
5 perpendicular to the one side of the semiconductor
chip 1, there are arrayed a plurality of inner leads
2C. These indiﬁidual inner leads 2C are electrically
connected through bonding wires 6 to a plurality of
external terminals BP which are arrayed on one of the
10 two sides perpendicular to the one side of the major
surface of the semiconductor chip 1.
| The aforementioned semiconductor chip 1, inner
leads 2A, inner leads 2B, inner leads 2C, tab 4, tab
suspension leads 5 and bonding wires 6 are
15 encapsulated in a package 7 which is so formed as to
have a rectangular plane shape.

A plurality of outer leads 3A are arrayed on one
side face 7A of the.package 7. A plurality of outer
'leads 3B are arrayed on the other side facée 7B opposed

20 to the one side face 7A of the package 7. A plurality
of outer leads 3s 3C are arrayed on one 7C of the two
side faces perpendicular to the one side face of the
package 7. These outer leads 3A, 3B and 3C are formed

into a gull-wing shape.

25 The outer leads 3A are individually integrated
—_—
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Fig. "10(A) is a section taken along Iine A-A of. Fig. 4, 10 Fig.

10(B) is a section taken along |line B-B of Fig. 4 HIS -

i s a perspective view showi ng an el ectroni c device to whi E | K4S BEEN
the nenory card MC of the present invention; 15 Filg ACED.

top plan view show ng the nenory card MG Fi gs. 13 and 14 —
are sections taken along |ines A-A and B-B of Fig. 12; -

with the inner leads 2A which are arrayed outside the
one side of the semiconductor chip'l. Moreover, the
outer leads 3B are individually integrated with the
inner leads 2B which are arrayed outside the other

S side of the semicqnductor chip 1. Moreover, the outer
leads 3C are individually integrated with the inner
leads 2C which are arrayed outside one of the two
sides perpendicular to the one side of the
semiconductor chip 1. In other words, the

10 semiconductor device 10 of the present embodiment has
a three-way lead array structure in which the outer
leads 3A electrically connected to the external
terminals BP of the semiconductor chip 1 are arrayed
on the one side face 7A of the package 7, the outer

15 leads 3B not electrically connected to the external
terminals BP of the semiéondﬁctor chip 1, are arrayed
on the other side face 7B opposed to the one side face

| 7A of the package 7, and the outer leads 3C

'electrically connected to the external terminals BP of

20 the semiconductor chip 1 are arrayed on the one side
face 7C of the two side faces perpendicular to the one
side face 7A of the package 7.

A plurality of semiconductor devices 10 thus

constructed are regularly arranged on the mounting

25 board of the memory card (electronic unit) which is

-_
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Fig. 15 is an external view of a sem conductor 20 device of E
of the present invention; Fig. 16 is an explanatory v
expl ai ni ng the nanes and functions of lead pins of Fig. 15
Fig. 17 is a top plan block diagram show ng a flash menory c
nounted in the sem conductor device 25 of Fig. 15;

additionally connected to the electronic dewvice such
as a personal computer or an officé computer.
In the aforementioned memory card (electronic

unit), as shown in Fig. 6 (a top plan view), the

5 semiconductor devices 10 are mounted in a matrix shape
in the arrangement direction on the mounting face of
the mounting board 11. Of these semiconductor devices
10, the semiconductor devices 10 mounting in the same
direction (X-direction) as that of the one side face

10 7A of the package 7 are constructed, as shown in Fig.
7 (an enlarged top plan view of an essential portion
of Fig. 6), such that the outer leads 3C arrayed on
the side face 7C'of the package 7 of the one
semiconductor device 10, and the outer leads 3C

15 arrayed on the side face 7C of the package 7 of the
other semiconductor device 10 are not opposed to each
other. As a result, when the one semiconductor device
10 and the other semiconductor device 10 are mounted
.in a packed state and even if they are displaced or

20 extrusion of the solder occurs at the mounting time,
no short-circuit takes place between the adjoining
ones of the semiconductor deviées 10 which are mounted
in the direction perpendicular to the one side face 7A
of the package 7. As a result, the semiconductor

25 devices 10 can be mounted in the packed state in the

- This Sheet Has Been
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-10- Fig. 18 is a top plan view showi ng the front side
of the nmenory card of the present invention; Fig. 19 Lop
pl-an vi ew showi ng t he back si.de of the menory card of th THI$§?$HEET HAS BEE”
i nventi on; 5 Fig. 20 is a section taken along |lines A{A of REHLACED

Figs. 18 and 19; and Fig. 21 is a block di agram showag—tiTe

system configuration of a nenory card (ATA card) of the . present

i nvent i on. -

same direction as that of the one side face 7A of the
package 7 thereby to mounting them'at an accordingly
high density.
Of the semiconductor devices lO-mounted in the

5 same direction (the X-direction in the drawing) as
that of the one side face 7A of the package 7,
moreover, between the adjoining semiconductor devices
10, there are no such other outer leads between the
outer leads 3C arrayed on the side face 7C of the

10 package 7 of the one semiconductor device 10, and the
outer leads 3C arrayed on the side face 7C of the
package 7 of the other semiconductor device 10 having
functions different from those of the outer leads 3C.
Without roundabout routing of the wiring (not-shown)

15 extending in the X-direction inside the mounting
board, therefore, it is possible to electricaily
connect the outer leads 3C of the same functions of
the individual semiconductor devices 10 which are
.mounted in the same direction as that of the one side

20 face 7A of the package 7. As a result, the wiring
region of the Wifing extending in the X-direction can
be reduced or eliminated to mount the semiconductor
devices 10 at an accordingly high density. In other
words, the area where the wiring is routed in a

25 roundabout way can be reduced to the minimum by

_—
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10 - DESCRI PTI ON OF. THE PREFERRED EMBODI MENTS
of the present invention wll be described in detail mﬁth reference
te® the acconpanyi ng drawi ngs. 15 I ncidental |y, thrpygSeEET #IAS BEE
the draw ngs for il lustrating the enbodi nents of the pré¢sent REDLACED

i nventi on,

be designated by conmon reference nunerals while

The enbodi nents

i

the parts and portions having the sanme funct iloRs—wm

repeat ed description. 20 (Enmbodi nent 1)

10

15

20

25

linearly connecting the outer leads 3A of the
semiconductor devices 10 adjoining'each other in the
Y-direction to each other through the surface wiring
layer 12 of the mounting board and by linearly
connecting the outer leads 3C of the semiconductor
devices 10 adjoining each other in the X-direction to
each other through only one specific layer of the
internal wiring of the mounting board.

(Embodiment 3)

Fig. 8 is a top plan view showing the state that
the upper portion of the package of a semiconductor
device of Embodiment Mode is removed.

As shown in Fig. 8, the semiconductor device 10
of the present embodiment is constructed of a two-way
lead array structure in which a semiconductor chip'l
is encapsulated in a package 7 having a rectangular
plane shape, in which a plurality of outer leads 3A

electrically connected to the external terminals BP of

the semiconductor chip 1 are arrayed on a part of the

one side face 7A of the package 7 and along the one
side face, a plurality of outer leads 3B not
electrically connected to the external terminals BP of
the semiconductor chip 1 are arfayed.on the other
region of the one side face 7A of the package 7 and

along the one side face, in which a plurality of outer

‘This Sheet Has Been Repl
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Fig. 1 is a top plan view showi ng the state that t he upper portion of

the package of a sem conductor device of Embodinent 1 o N
invention is removed, and Fig. 2 is a section taken alowahﬁf ELA %?BEE
25 shown in Fig. 1. :

leads 3B not electrically connected to the external
terminals BP of the semiconductor éhip 1l are arrayed
on a part of the other side face 7B opposed to the
partial region of the one side face 7A of the package

5 7 and along the other side face, and a plurality of
outer leads 3A electrically connected to the external
terminals BP of the semiconductor chip 1 aré arrayed
on the other region of the other side face 7B opposed
to the other region of the one side face 7A of the

10 package 7 and along the other side face.

When the semiconductor devices 10 thus
constructed are mounted in plurality in a matrix shape
in a direction on the mounting face of the mounting
board, between the adjoining ones 10 of the

15 semiconductor devices 10 mounted in the direction
perpendicular to the one side face 7A of the package
7, like Embodiment 1, the outer leads 3A electrically
connected to the external terminals BP of the
.semiconductor chip i are not opposed to each other.

20 Between the adjoining ones 10 of the semiconductor
devices 10 mounted in the direction perpendicular to
the one side face 7A of the package 7, moreover, there
are no such outer leads between the outer leads 3A of
the one semiconductor device 10 and the outer leads 3A

25 of the other semiconductor device 10 having functions

\\
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As shown in Figs. 1 and 2, a sem conductor device 10 of :
enbodi ment has a TSOP (Thin Snal | Qut- | i ne Package) strufTHiSeSHERT HAS BEEN
. sem conduct or device 10 has a sem conductor chip 1 nountged onREREACE[D
surface of a tab 4 which is supported by four tab- suspenston reads —
5. The sem conductor chip 1 is fixed, although not shown, to one

surface of the tab 4 t hrough an adhesive | ayer of Ag paste or the

like. The af orenentioned seni conductor chip 1 is 10 constructed

mai nly of a sem conductor substrate which

different ffom those of the outer leads 3A. As a
result, like Embodiment 1, the semiconductor devices
10 can be mounted at a high density.

(Embodiment 4)

5 Fig. 9 is a top plan view showing the state that
the upper portion of the package of a semiconductor
device of Embodiment 4 is removed.

As shown in Fig. 9, the semiconductor device 10

of Embodiment 4 is constructed of a three-way lead

10 array structure in which a semiconductor chip 1 is
encapsulated in a package 7 having a rectangular plane
shape, in which a plurality of outer leads 3A
electrically connected to the.external terminals BP of
the semiconductor chip 1 are arrayed on a part of the

15 one side face 7A of the package 7 and along the one
side face, a plurality of outer leads 3B not
electrically connected to the external terminals BP of
the semiconductor chip 1 are arfayed on the other part
‘of the one side face 7A of the package 7 and along the

20 one side face, a plurality of outer leads 3B not
electrically connected to the external terminals BP of
the semiconductor chip 1 are arrayed on a part of the
other side face 7B opposed to a part of the one side'
face 7A of the package 7 and along the other side

25 face, a plurality of outer leads 3A electrically

This Sheet Has Been Rei
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Is a*single-crystal silicon substrate having a rect angul ar plane

shape. In the major surface (el ement formng surface) ofrthe

sempconduct or J substrate, there is constructed a DRAM (Dynﬁ'ﬂbcsmdﬁm BEEN
15 Access Menory) as a nenory circuit system for exanpl . Ov&EPLAGED
maj or surface of the.sem conductor substrate, noreover, there 1s -~
formed a multil ayer wiring layer in which plural stages of wiring

| ayers and insulating layers are individually stacked. 20 - On

one side (one long side) of the major surface of the aforenenti oned

sem conductor chip 1, there are
connected to the external terminals BP of the

semiconductor chip 1 are arrayed oﬁ the other part of
the other side face 7B opposed to the other part of
the one side face 7A of the package 7 and along the

5 other side face, and a plurality of outer leads 3C

| electrically connected to the external terminals BP of
the semiconductor chip 1 are arrayed along one side
face 7C of the two side faces perpendicular to the one
side face 7A of the package 7.

10- When the semiconductor devices 10 thus
const:ucted are mounted ih plurality in a matrix shape
in a direction on the mounting face of the mounting
board, befwéen the adjoining ones 10 of the
semiconductor devices 10 mounted in the same direction

15 as that of the one side face 7A of the package 7, like
the foregoing Embodiment Mode 2, the outer leads 3A
electrically connected to the extefnal terminals BP of
the semiconductor chip 1 are not opposed to each
'other. As a result, like Embodiment 1, the

20 semiconductor devices 10 can be mounted at a high
density.

(Embodiment 5)
Fig. 15 is a top plan view showing a semi-

conductor device (package) of Embodiment 5.

25 A semiconductor device 100 is constructed, as in
\
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‘arrayed a plurality of external terminals (bonding  .pads) BP al
‘one side. These external terminals BP are individually f d

ong the
in the

uppernost wiring 25 layer of the nmultilayer wiring and are el emlgisquf;lm_ms BFW

-12- connected to the nmenory circuit system

REPLACED

Embodiment 1, of a TSOP structure, and a semiconductor
chip 23 mounted with a flash memorf (EEPROM) shown in
Fig. 17 is encapsulated in a package 7. Over the
major surface of the semiconductor chip 23, there are

5 formed four memory arrays MA each having a plurality
of memory cells arranged in a matrix shape, word
decoders WD, column decoders CD and sense amplifiers
SA for selecting a predetermined memory cell from each
memory array MA, a power supply circuit VC having a

10 power voltage generator and a booster circuit, a
control circuit CC serving as an interface with an
external device such as an input/output circuit.
Moreover, the bonding pads BP are arranged along only
one long side 6f the semiconductor chip 23, and the

15 peripheral circuits including the power supply circuit
VC and the control circuit CC are positively arrangéd
in the vicinities of the bonding pads BP to equalize
the signal wiring lengths iﬂ the chip and to reduce
the chip size. The individual bonding pads BP

20 correspond to power supﬁly pins and signal pins Vcc,
Vss, 1I/0 and so on, as shown in Figs. 15 and 16, and
are connected through the wires 6.to the inner leads
2A of the corresponding power supply pins and signal .
pins. The individual pin functions are shown in Fig.

25 16, and the NC pins (3B) are in an electrically

This Sheet Has Been Reﬂlaced
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Qut si'de the one side of the sem conductor chip 1,

there are arrayed a

plurality of inner |eads 2A al ong the one side. These inner |eads 2A

are individually 5 connected el ectrically through bondi ng wiges—6-ta the .
external terminals BP which are arrayed on the one si de |dHIS ISHEREHAS BEEN
surface of the sem conductor chip 1. CQut si de the ot fer SIREP&REB

ot her | ong side) opposed to the one side of the sem conductar—chtp—3i;

10 there are arrayed a plurality of inner |eads 2B al ong t he —ot her

side. These inner |eads 2B are not i ndi vi dual | y connect ed

electrically to the externa

10

15

20

25

flqating state in the package.

The aforementioned semiconducfor de#ices 100 are
mounted on the mounting board 11, as shown in Figs. 18
and 19, constituting the body of the memory card.

Fig. 18 is a top plan view showing the front side of
the mounting board 11, and Fig. 19 is a top plan view
showing the back side, opposed to the surface side, of
the mounting board 11. Fig. 20 is a section taken
along lineé A-A of Figs. 18 and 19.

On the back side of the mounting board 11, there
are mounted a QFP package GA mounted with a gate array
chip, a QFP package MPU mounted with microcomputer,
and a TSOP package DM mounted with a DRAM chip. On
the mounting board 11, moreover, there are mounted a
chip capacitor C and a chip resistor R for matching
the 1mpedance and a clock generator GE for feedlng
clock 51gnals.

The packages thus mounted on the mounting board

11 constitutes an ATA (AT Attachment) card 24, as

shown in Fig. 21. Here will be briefly described the
system configuration of the ATA card 24.

The ATA (AT Attachment) card 24 of Fig. 21
conforms to the interface and protocol which are used
when an AT compatible machine makes an access to a

hard disk and is standardized by the PCMCIA (Personal

_
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termnals BP of the sem conductor chip 1. The af orenenti oned
sem conductor chip 1, inner 15 leads 2A, inner |eads 2B, tabs 4, tab
suspensi on | eads 5 and bonding wires 6 are encapsul at ed rnﬁac frroa: —
7 so fornmed as to have a rectangul ar plane shape. This v ﬁihgggiaEEN
7 is formed by a transfer nol ding nethod, for exanpl e, haou D
limted thereto. The transfer 20 nolding nmethod is a technique for o
form ng a package with an epoxy resin to which are added a phepol

curing agent, silicone rubber and a filler. On one side face

7A of the aforenentioned package

Computer Memory Card International Association).
Numeral 25 designates a pin cénnéctor section of
the ATA card, corresponding to the external terminals
21, through which signals are exchanged with a PC
5 (Personal Computer) 6r a PDA (Personal Digital
Assistant). The number, names and Nos. of the
external terminals are determined by the PCMCIA.
The data and addresses from the outside are
introduced at first through signal lines 26 into the
10 gate array GA. This gate array GA controls the PCMCIA
inferface (PCIN), the microcomputer MPU, the DRAM
(Dynamic Random Access Memory), the flash memory 100,
and the data transfer between the flash memory 100 and
the PCMCIA interface. The exchanges of the data and
15 addresses between the individual elements in the card
are executed through the local data bus and the local
address bus designated by numeral 27.
The MPU controls the data according to commands
. .from the outside. The data from the outside are fed
20 through the DRAM to the flash memory 100 or from the
flash member 100 to the DRAM so that they may be
proceésed, i.e., written in or read out at high rate.
Moreover, the MPU controlles through a CE (Chip
Enable) bus 28 which flash memory 100 data are to be

25 written in or read out. In order to improve the
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7, there are arranged a plurality of outer leads 3A 25 along the side
face. On the other side face 7B

-13-

are also arrayed a plurality of outer |eads 3B

10

15

20

25

opposed to the one side face 7A of the package THF'SHEfHHﬂSBEHV
REPLACED

—

reliability of the data stored in the flash memory

100, moreover, the MPU controls the ECC (Error Check

Correction) processing (control of the number of

rewrites of the individual sectors, control of the
access to defective sectors) and the ware leveling
(averaging the number of rewriteg of the individual
sectors).

Although the invention made by us has been
specifically described, taking the case of
Embodiments, it should not be limited thereto but can
naturally be modified in various manners without
depa;ting from the gist thereof.

For example, the present invention can be applied

to a semiconductor device in which the semiconductor

chip is encased in a package made of ceramic.

Moreover, the present invention can be applied fo
a semiconductor device having an LOC (Load On Chip)
structure or a COL (Chip On Lead) structure.

Moreover, the present invention can be applied to
a semiconductor device in which is mounted a semi-
conductor chip constructed of a memory circuit system
made up of a SRAM (Static Random Access Memory), an
EPROM (Electrically Programmable Read Only Memory), an
EEPROM (Electrically Erasable grogrammablelggﬂ) and a

flash memory (flash EEPROM).

[
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al ong_the side face. These outer |eads 3A and 3B are I ndi vidual I'y

formed into a gul I -wi ng shape. 5 The af orenenti oned outer |eads 3A
are |ntegrated with the inner |eads 2A whic1T P
arrayeclj,m"mﬂuinlﬂ ﬂ”“m si de of the sem conductor chip 1 Wti’r %@% (ﬁJEAS BEEN

the af oreménttortd Souter |eads 3B
| eads 2B 10 which are arrayed outside the other side of the

t he i nner

sem conductor chip 1. In short, the sem conductor
present enbodi nent is constructed of

are individually integt

structure in mhlch t he

10

15

20

25

IS CLAIMED IS:

1. A semiconductor device comprising:

(1) a generally rectangular semiconductor chip
having a plurality of bonding pads and a plurality of
semiconductor elements over its major surface,

said semiconductor chip having a pair of long
sides extending in a first direction ané a pair of
short sides extending in a second direction generally
perpendicular to said first direction, and

said bonding pads being arranged along one of
said pair of long sides;

(2) a plurality of first leads arranged outside
said semiconductor chip and along the one of said pair
of long sides,

said first leads individually including inner

lead portions and outer leads, and the leading end

- portions of said inner lead portions being

electrically connected to the corresponding bonding

pads by bonding wires:;

(3) a plurality of second leads arranged outside
said semiconductor chip and along the other of said
paired long sides,

said second leads individually including inner

lead portions and outer leads, and

This Sheet Has Been Repl
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outer |eads 3A electrlcally connected to the external 15 termnals BP of
the se re arrayed on and al ong the one side face

7A of th Hﬂﬂﬁﬂ % whereas the outer |eads 3B not electrically
connecte ternal termnals BP of the sem conductfop
1 are ar mﬂﬂ Uﬂu ng the other side face 7B 20 oppose H'”?@ &ﬁé\s BEEN

side face of the package 7. The af orenenti oned out etlea

outer |eads 3B and tab suspension leads 5 are individually |ntegrated
with the lead frane at a step of manufacturing the sem conduct or
device. These outer |eads 3A and 3B and

said second leads being not electrically

e

connected to said semiconductor chip; and
(4) a package in which said semiconductor chip,
the inner lead portions of said first leads, the inner
5 lead portions of said second leads, and said bonding
wires are packaged,
said package being formed into a generally
rectangular shape haéing a pair of long sides
extending in said first direction and a pair of short
10 sides extending in said second direction,
wherein the outer leads 6f said first leads
protrude from one of the baired long sides of said
package whereas the outer leads of said second leads
protrude from the other of said paired long sides, and
15 wherein the outer leads of said first leads and the
outer leads of said first leads arranged in positions
opposed to each other are electrically connected

outside said package.

20 2. A semiconductor device according to claim 1,
wherein the outer leads of said first leads and the
outer leads of said second leads protrude from said
package in parallel with said second direction, and
the outer leads of said opposed first and second leads

25 are arranged generally linearly in said second

This Sheet Has Been Re
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25 -tab suspension leads 5 are individually cut fromthe

-.14- tead—frameafter the inner |eads 2A and 2B, the tabs -4,
t he tab i 5 and the bonding wires 6 are encapsul at ed -
in the #EHEWE‘““‘ | this, the outer |eads 3A and 3B Rific SHEET HAS BEEN
i ndi vi du rmeds nko- t he REPLACED
direction.
3. A semiconductor device according to claim 1,

wherein said opposed first and second leads are

5 connected through wiring outside said package.

- 4. A semiconductor device according to claim 1,
wherein said semiconductor chip includes a memory
array formed on its major surface, and an input/output

10 circuit arranged between said memory array and said

bonding pads.

5. A semiconductor device comprising:
(a) a mounting board having a plurality of
15 wirings on its major surface; and
(c) a plurality of semiconductor packages
mounted on the major surface of said mounting board,
each of said semiconductor packages including:
(1) a generally rectangular semiconductor chip
20 having a plurality of bonding pads and a plurality of
semiconductor elements on its major surface,
said semiconductor chip having a pair of long
sides extending in a first direction and a pair of
short sides extending in a second direction generally

25 perpendicular to said first direction, and

This Sheet Has Been Relilaced




5 m|-4M
an Fe- ﬂi
for exa

shape. | nci ally, the lead frame is made of a Cu alloy

0 1T SR R EE oy et

p

%%\S BEEN

| eads 3B, ‘théretar® apphied an address signal, a row 10 addr
signal, a columm-address strobe signal, an out put enabl d&_sign
write enable signal and a dat a input/output signal . - -

plurality of sem conductor devices 10 thus
arranged as one nenory 15 system as shown in Fig. 11, on a nounting

board of a

10

15

20

25

said bonding pads being arranged along one of
said pair of longer sides;

{2) a plurality of first leads arranged outside
salid semiconductor chip and along the one of said pair
of long sides,

-said first leads individually including inner
lead portions and outer leads, and the leading end
portions of said inner lead portions being
electrically connected to the éorresponding bonding
pads by bsnding wires;

(3) a plurality of second leads arranged outside
said semiconductor chip and along the other of said
paired 1oﬁg sides,

said second leads individually including inner
lead portions and outer leads, and said second leads
being not electrically conneéted to said semiconductor
chip; and

(4) a package in which said semiconductor chip,
the inner lead portions of said first leads, the inner
lead portions of said second leads, aﬁd said bonding
wires are packaged,

said package being formed into a generally
rectangular shape having a pair of long sides
extending in said first direction and a pair of short

sides extending in said second direction,

—_—
- This Sheet Has Been R
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menofy C&Muni t) MC which is addi tional Iy connect ed

to an el ec ‘“ such as a personal conputer or an office
conput er. !\‘Q“\ (“ ng is usually carried out by appl yp paot

sol der by &%Scteen printing method to the el ectrode padps F@"ﬁ Eélﬂgﬁé’BEEN
regions of the wiring) which are arranged on the nountihg faf&PbACEDhe
nmount i ng board, and by fixing the el ectrode pads of the nounting

boar d and the outer |eads of the sem conductor device 10 25 _wth

sol der.
the outer leads of said first leads protruding

'from one of the pair of long sides of said package,
and |
the outer leads of said second leads protruding
5 from the other of said pair of long sides, |
wherein said semiconductor packages are so

arranged at predetermined spacings in said second
direction that the first leads and the second leads of
the adjoining semiconductor packages are opposed to

10 each other, and wherein the 1eadihg ends of the outer
leads of the first leads and the second leads of said
adjoining semiconductor packages are connected through
the wiring which is formed on the major surface of
said mounting board.

15
6. A semiconductor device according to claim 5,
wherein the leading end portions of the first leads of
- said adjoining semiconductor packages are arranged on
first land portions of said wiring whereas the leading

20 end portions of the second leads of said adjoining

| semiconductor packages are arranged on second land
portions of said wiring, and wherein the spacing
between said first land portions and said second land
portions is narrower than the spacing between said

25 | outer leads.

—_—
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-15- The el ectronic device PCis equipped with a l'iquid
crysta a keyboard 17, a control pad 18, and a slot 19

for receivin card MC. 5 When the coh ‘GHEST HAS BEEN
20 of t““ M\immm\ ?ﬁﬁ,{' gREPLACED

7. A semiconductor device according to claim 5,
wherein the leading end portions of the first leads of
said adjoining semiconductor packages are arranged on
first land portions of said wiring whereas the leading
5 end portions of the second leads of said adjoining
semiconducfor packages are arranged on second land
portions of said wiring, and'wherein said first land
portions and said second land portions are integrally

formed.

T




Is ifiserted into the slot 19, data such as graphic data are

transferred between the el ectronic device PC and the ne card MC
This menory card MCis formed, as shown in Figs. 10 12, 13 gy
hol | ow structure having a general ly rectangul ar plate spape,
exanpl e, by sandwi ching an outer franme 15 of plastic b

- covers 14 of stainless steel. In this structure, there is arrange
the nounting board 11, one edge of 15 which is fixed to the outer frane
15. The body of the menory card MC is constructed by nounting a
plurality

ABSTRACT OF THE DISCLOSURE

Disclosed are a resin-encapsulated semiconductor
package and a packaging structure, suited for a high
density mounting. Specifically, outer leads are

5 protruded from the two long sides of a rectangular
package. The inner leads in the package, connected to
the outer leads protruding from one long side, are
connected through wires to the bonding pads of a
semiconductor chip encapsulated in the package,

10 whereas the inner leads in the package, connected to
the outer leads protruding from the other long side,
are in an electrically floating state in the package.
The semiconductor packages are arranged in a direction
on a card-shaped mounting board, and the opposed outer

15 leads of adjoining semiconductor packages are
electrically gonnected by wiring on the mounting
board. The wiring is so laid below the semiconductor

packages that they extend generally linearly.

° \——_‘
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of sem conductor devices, as will be described with reference to

Figs. 3 and 4, on the nounting board 11. In the af '

menory card (electronic 20 wunit), as shown in Fig. 3 (a top ThIGSHEERWAS BEEN
plurality of sem conductor devices 10 are di rectional | y|arr arERLASED )

mounted in a matrix shape on the nmounting face of a nourtmMy—board 1T
| n order ~to recognize the nountingy/dq§rection of the individual 25
sem conduct or devices 10, nmarks 22 are nmade on the

FIG. 1
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surface of the package 7. Incidentally, reference nuneral .21

desi gnates connector termnals for connection with the] e RCE tQ EEN
device PC. O these sem conduct or devices 10, the sem :ghﬁwﬂmmég B
devices 10 5 nounted in the direction(Y-direction) perpengi.cu

to the one side face 7A of the packagq2715are shown in

21 2
- ,J
—————— ‘ ”/'11
7A T_,x 7A
EIEIEEI/EHHB oo HQQQ;/QQEIEI Lo |
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"Fig. 4 (an enlarged top plan view of an essenti al ' ' ]
Bet ween two adj oi ni ng sem conduct or devices 10, th g §
arrayed 10 on the one side face 7A of the package 7 of {one REPLACED

sem conduct or device 10, and the outer |eads 3B arrayed on the other
side face 7B of the package 7 of t he ot her seniconductor device 10
are opposed to each other. Ho@w4dr, the outer |eads 3A of the one 15
sem conductor device 10 are electrically conpected to t he external
termnals BP of the sane sem cond It:; device 10, but the outer |eads
3B of the other =

3A(CS)

3A(CS)

3A(CS)

This Sheet Has Been Rerlaced




sem conductor device 10 are not electrically connected - to the

external termnals BP of the sane sem conductor 20 chip l,rse-~tkatthe
outer |eads 3A electrically connected to the external [tEH&SHEET HAR BEEN
t he sem conductor chips 1 are not opposed to each othdr. REPLABEDA
result, even if the spacing region between the outer | eads 3A-ofthe

one seni conductor device 10 and 25 t¢|¢1guter | eads 3B of the other
sem conduct or devi ce

FIG. 5

3C 3C
7 | 7c i - R
o . 29/ 5
3A . 3 . .- . . . 38
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i) VJ q t Vl
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-17- 10 is reduced or elimnated and if the sem conductor

devices 10 are displaced or extrusion of the sol der o4 IS SHEET IMAS BEEN

nounting tinme, no short-circuiting takes pl ace between adj OREPIAGED
sem conduct or devices 10 which 5 are nounted in the directron

per pendi cul ar to the one side face 7A of the package 7. In other
words, in ' order to electrically H¢dbate the adjoining | eads 3A
and 3B between the adjoi ni ng sem conductor devices 10,

: ThlS Sheet Has Been Reﬂlac
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| ands 13 (foot prints) formed on the nounting board 11 10 erTﬁ[stquf@?

consi dering predeterm ned spacings (the positioning all omn%ﬁéz‘ggeBEEN

| eads and the extrusion wi dth of solder). In the case

enbodi nent, as shown in Fig. 10(A) and 10(B), the adj oi ni ng | ands 13
of the wiring 12 can be fornmed with 15 spacings |less than the

af orenenti oned predeterm ned sp&cf tys or integrated with no spacing.
Mor eover, the wiring 12 can be generally linearly forned bel ow t he
package 7 to inpr t he m)untl ng efficiency. /——Bime’e_g)rhe
adj oi ni.ng ones of\the cTor

3A(CS)
3A(CS)

ot Has Been RTlaced
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20 -devices 10 nmounted in the direction (Y-direction)

per pendi cul ar_to

the one side face 7A of the package , the outer |eads | 'SHERE HASIBEEN
the other side face 7B of the package 7 of one seni conquc org Vﬁﬁﬁ 10
are provi ded between the outer |eads 3A arrayed one thd—25-—0ne—si-de

face 7A of the package 7 of the one senmi-

-18-
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conduct or devi ce 10, and the outer
face 7A of the package 7 of the other

| eads 3A arrayed on

sem conduct or de

he on_side

ITEHS BPIEET HAS BEEN

However, the outer |eads 3B
package 7 of 5
connected to the external
1, so that there is no such outer
t he one

t he one sem conduct or device 10 are not el
term nals BP of the sane

sem conduct or device 10 and the outer

arrayed on the other side f

ace TRERIACEDe

bLITi.,ou | _y

sem conduct or chip
8 /l'dads between the outer |eads 3A of
| eads 3A of the

FIG. 9
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10 other sem conductor device 10 having functions
those of the outer |leads 3A. As a resul t,
sel ect | eads 3A
roundabout routed wiring 12A is required. For the
| eads or power supply | eads,
the wiring 12 extendi ng over thg/
to electrically connect the outer |eads
t he indivi dual

perpendi cul ar to the one side FIG- 10(A)

15

A of the sanme

for the | eac
(CS) which nmust be electrically indepq

unti ng board 11,

different from

STHIS GHERT HAY BEEN
ndent pepy ACED

ot her

however wi thout roundabout routing of

it Is possible
functi ons of

sem conductor devices 10 20 nounted in the direction

10 7 3B 7 0
3B / 3A /
/ e 3A 42
Z 727 7] /. | A T / Iy sl ,\’11
1 T 1 1 ™
13 12 13 - 12 13
FIG. 10(B)
| 0 a0 |
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face 7A of the package 7, through the generally straight wiring 12.
Thus, the followi ng effects can be achieved in the pre '
25 (1) Sem conductor devices 10 nmounted on the nounting
-19-
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face of the nmounting board 11 has a structure in which

sem conductor chip 1 is packaged in a package 7
a plurality of outer
5 termnals BP of the sem conductor chip 1 af
al ong the one side face of the package 7, and a
| eads 3B not electrically connected {1 1
t he sem conductor chip

pl ane shape,
t he externa

opposed to 10

3Aﬁ

t he-

_ havi n
| eads 3A el ectrical

JTﬁﬁg

e ar

W

pl ura
to the externa

3A<

This Sheet Has Bee

LT

filt

Ity

of outer

term nals BP of

1 are arrayed along the other side face 7B
t he one side fac

sem conduct or devices 10 are noun

th kage 7. \Wen these
FZf@-t heelrﬁt I ng 100
22
/
(Voo © (js :lNC\W
RES ¢ 0 NC
RB C 0 NC
CDEC NG
OE G ‘Bnc 3B
1100 S 3 NC
/01 & 2 NC
o2 o NG
/03 = NC
9 Vss. C QNG
4 Vee - NC\
1104 © 2 NC
/05 0 NG
1106 O NC
SC 0 NC
WEQ 0 NC
CE 2 NC
NC O 0 NC
| Vss © NG
/
PIN DESCRIPTION
PIN NAME FUNCTION
1/00-/07 INPUT / OUTPUT
CE CHIP ENABLE
OE OUTPUT ENABLE
WE WRITE ENABLE
CDE COMMAND DATA ENABLE
Voe POWER SUPPLY
Vss GROUND
RB READY / BUSY
RES RESET
SC SERIAL CLOCK
NC NO CONNECT




face of the nounting board 11 and arranged in a di rection

perpend| cular to the one side face 7A of the package 7, .
aceé) 15 adjoining in the direction, theg HHIGESHEEFAIAS BREN

arrayed Wlm ul ne side face 7A of the package 7 of t e oneREPLACED

sem con 0 and the outer |eads 3B array *

side face 7B of the package 7 of 12t/H® ot her sem conductor device 10

are opposed to each 20 other. However, the outer |eads 3A of the one
-sem conductor device 10 are electrically connected to t he external

term nals BP of the sem conduct or ch'FIG 17
" 23
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but the outer | eads 3B of the other sem conductor : device 10 are not

that the outer |eads 3A electrically connected to the exterﬂERLACED
termnals BP of the sem conductor chip 1 are

13715

electrically connected to the 25 external termnals BP 01"m§."
semi conductor chip 1, so THIS” SHEBT HAS BEEW

—

100

100

100
(

FIG. 18
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not opposed to each other. As a result, even if the spaci ng region

between the outer | eads 3A of the one 5 sem conduct or devi E
outer |eads 3B of the ot her sem conduct or device 10 islA %&BHAS BEEN
el i m nated and if the sem conductor devices 10 are di splace

extrusion of the solder occurs at the qpu@iing tinme, no short-circurt

t akes pl ace between the adjoi ning 101 Jn of the sem conductor devices 10
whi ch are nount ed in the direction perpendicular to the one side face
7A of the package 7. As a result, the spacing region bet ween

the outer | eads 3A of the one sem conductor
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devi ce 10 and the outer |eads 3B of the other

W
nt1 ng

can
t he

senicon

at ed

15

sem conduct

to mount the sem conductor dbTHISSSHEET HAS BEE

board 11 in an accordingly high density.

sem conductor device 10 are

26{

27

|

-Nbreowﬁﬁsmwh&me conduct or deV|ces 10 are

dlrectl ﬁ ar to the one

nount ed unting face of
eV|ces 10 adjoining in

3B arrayed on the other side face 7B

FIG. 21

PCMCIA INTERFACE

0

REPLACED
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$z;snunt|ng board 11, between the

the outer |eads

__PCIN

PIN CONNECTOR

DATA INPUT/OUTPUT | INPUTIOUTPUT ADDRESS NPUT
D0-D15 CONTROL AG-A10
GA

CONTROL
SIGNAL

LOCAL DATA BUS
LDO-LD15

LAC-LAS

CONTROL
SIGNAL

RDY/BSY
PB10-11

LOCAL ADDRESS BUS

CONTROL
SIGNAL

y

I CE BUS[
PB0-9

25(21)

24

FLASH
MEMORY




25 present -between the outer |eads 3A arrayed one the one

21.

t he package 7 of the other

~side face 7A of the package 7 of the one semi conductor

device 10, and the outer |eads 3A arrayed on the 0]“ﬂﬂ$&jﬂﬂEﬂT'SHEET
-1- | 10 JUN 1997

10

15

20

25

SPECIFICATION

TITLE OF THE INVENTION

SEMICONDUCTOR DEVICE
BACKGROUND OF THE INVENTEON

The present invention relates to a semiconductor
device and, more particularly, to a technique which is
effective when applied to the mounting of a plurality
of semiconductor devices on the mounting face of a
mounting board.

As a semiconductor device suitable for the
réduced size or thickness of an electronic device,
there is a semiconductor device having the TSOP (Thin
Small_Qut-line Package) structure. In this semi-

conductor device of the TSOP structure, for example, a

" semiconductor chip, constituted of a DRAM (Dynamic

Random Access Memory), is encapsulated in a package
made;of resin.

This package is so formed as to have a
rectanguiar plane shape. At and along one side face
of the package,lthere are arranged a plurality of
outer leads. These outer leads are individually SO .

formed as to have a gull-wing shape and are

- individually connected;electrically to a plurality of

extefnalcté?ﬁinéls Kbohdihg-pads) arrayed on one side



sem conductor device 10. However, the outer leads 3B 5 arrayed on the

ot her side.face 7B of the package 7 of t he SeHC TRlrdevi ce
10 are not electrically connected to the ext EM%Nﬂa, IR of the
samne sem conductor chip 1, so that there is present such
outer |eads between the outer |eads 3A of the one BEJUNOWgBctior] devi ce
10 and the outer |eads 3A of the Z&ﬂher sem c uctor device PO havi ng
functions different fromthose of the outer

result, w thout roundabout routing of the wiring 1
Y-direction on the nounting board 11, -

10

15

20

58"

extending_in the

of a major surface of  -the semiconductor chip. On the
other side face opposed to the one.side face of the
package, moreover, there are arrayed.a plurality of
outer leads. These outef leads are individuaily so
formed as to have a gull-wing shape and are
individually connectéd electrically with a plurality
of external terminals which are arrayed on the other
side of the principal face of the semiconductor chip.
In short, the semiconductor device of TSOP structure
is constructed of a two-way lead array structure in
which a plurality of outer leads electrically
connected to the semiconductor chip are individually
arrayed on the two side faces of the package, opposed
to each other.

Semiconductor devices of the TSOP structure thus
constrqcted are regularly mounted over the mounting
board of a memory card which is additionally connected

to ah electronic device such as a personal computer or

office computer. This mounting is usually performed

by printing the electrode pads (the lgnd regions of
the wiring),'arranged over the mounting face of the
mounting board, with pasty solder by a screen printing
method, and by fixing the electrode pads of the
mounting boarq and_thg outer leads of the semi-

conductor devices with solder.



15 it is possible to electrically connect the outer |eads

3A of the

sane functions of the individual sem conduct or de
the direction per pendi cul ar to the one side face ]
7. As a.result, the wiring region can be reduced or 20
mount the sem conductor devices 10 at an accordi ngl /rqgguﬂﬁﬁﬁz n
the nmounting board 11. ' By th@ “outer |eads 3A prfange e jorje
si de face 7A of the package 7 and the outer |eads| 3B- arraydd jon

the other side face 7B of the package 7, 25 noreover,|the seni conduct or,

devi ces 10 can be stably
Incidentally, a semiconductor device of the TSOP

structure is disclosed in Nikkei Maikurodevaisu [pp.

34 to 45, the June issue, 1990] issued by NIKKEI BP.

5 SUMMARY OF THE INVENTION
The aforementioned semiconductor device of the

TSOP structure has the following problems because a

plurality of outer leads electrically connected to the

external terminals of a semiconductor chip are

10 individually arrayed on the two side faces, opposed to

each other, of:the package.
(1) When semiconductor devices of the TSOP structure
are mounted over the mounting face of the mounting
board in the direction perpendicular to one side face
15 of the package, the outer leads, electrically
connected to the external terminals of the
semiconductor chip, are opposed to each other between
the;gdjoining semiconductor devices. In a memory
'éard, therefore, considering the displacement of the
20 semiconductor devices and the extrusion of the solder
at the mounting time, a spacing region is provided
between the outer leads of one semicénductor devicg
and the outer leads of the other semiconductor device
to prevent the short-circuiting between the adjoining

25 semiconductor devices. However, the spacing region



- 22

shock resistance of the sem conductor devices 10.
card (electronic unit), a plurality of sem cond
having a structure in 5 which a sem conductor chip

10

15

20

25

fixed to the nmounting board 11 thereby to enhance the
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has to be formed for every space between semiconductor
devices so that the mounting density of the semi-
conductor devices over the mounting board drops by a
value corresponding to the areas of the spacing
regions. .

(2) When a plurality of semiconductor devices of the
TSOP structure are mounted in a direction perpen-
dicular to one side face of the package, between the
adjoining semiconductor devices, the outer leads
arrayed on one side face of the package of one
semiconductor device are present between the outer
leads arrayed on the other side face of the package of
the one semiconductor device, and the outef leads
arranged on the one side face of the package of the
other semiconductor device. In short, between the
outer leads having the same functions, there are
present the outer leads which have different

fungtions. In the memory card, therefore, the wiring

existing over the mounting board are routed in a .=

roundabout way to electrically connect the outer leads
of the same functions of the individual semiconductor
devices. However, such wiring increases the area
occupied by the wiring so that the mounting density of
the semiconductor devices over the mounting board

drops by a value corresponding to the increase in the

ch
n



package 7 having a rectangul ar plane shape, a - plurality of outer

| eads 3A, as electrically connected to the external terninals BP of
t he sem conductor chip 1 are arrayed on the one {

package 7, 10 and a plurality of outer |eads 3B not eIBEFLA@E PFFT
connected to the external termnals BP of the seH1conductoF“EﬁTﬁ
are arrayed on the other side fa(,5e 7B opposed tojthe o0g)m g7 age
of the package 7 are nmounted on the nmounting face of t he nDuntln;
.15 board 11 .in the direction perpendicular to the one stde—facel 7A
of the package 7. Between the adjoining

area.

An object of the present invehtion is to provide
a semiconductor device which can be mounting at a high
density.

5 The aforementioned and other objects and novel
features of the present invention will become apparent
from the following description to be made with
reference to the accompanying drawings.

The summary of a representative of the aspects of

10 the invention to be diéclosed will be briefly |
described in the following.

Semiconductor devices mounted on the mounting
face of a mounting board have a structure in which
each semiconductor chip is ehcapsulated in a package

15 having a'rectangular plane shape, in which a plurality
of outer leads electrically connected to externél
terminals of the semiconductor chip are arrayed on the
one §ide face of the package, and in which a plurality
.of outer leads not electrically connected to the -

20 external terminals of the semiconductor chip are
arrayed on the other side face opposed to the one side
face of the package.

According to the above-specified means, when
these semiconductor devices are mounted on the

25 mounting face of the mounting board and arranged in a



sem conduct or devices 10, therefore, the spacing regi on between the,
outer | eads 3A of the one sem conduct or device 10 and the outer |eads
3B of the 20 other sem conductor device 10 can be re o

elimnated to reduce the plane size of the nenory car jﬁi¢ﬁﬁmﬂﬂ¢fSHEET
correspondi ngly. Wthout roundabout routing of the wring 12
extending on the mounting board 11, 26~ noreover, thg butep JUNKI7 34 df
the sane functions of 25 the individual sem conductorjdévices 10 arranged
in -

direction perpendicular to one side face of the
package, between the semiconductor devices adjoining
in that direction, the outer leads arrayed on one side
face of the package of one semiconductor device, and

3 the outer leads arrayed on the other side face of the
package of the other semiconductor device are opposed
to each other. However, the outer leads of the one
semiconductor device are electrically connected to the
external terminals of the semiconductor chip, but the

10 outer leads of the other semiconductor device are not
electrically connected to the external terminals of
the semiconductor chip, so that the outer leads
electrically connected to the external terminals of
the semiconductor chip are not opposed to each other.

15 As a result, even if the spacing region between the
outer leads of the one semiconductor device and the
outer leads of the other semiconductor device is
;edqﬁed or eliminated and if the semiconductor devices

.'are displaced or have extrusion of solder at the

20 packaging time, no short-circuiting takes place
between the adjoining ones of the semiconductor
dgvices which are moﬁnted in the direction
perpendicular to one side face of the package. As a
result, the spacing region between the outer leads of

25 one semiconductor device and the ocuter leads .of the



- 23- : the direction perpendicular to the one side face 7A of

t he package 7 can be electrically connected. As a result, the area of

the wiring 12 can be reduced or elimnated to reduc ISy —STZE

the memory card 5 correspondingly. ( Embodi :Rsxh&ﬁzﬁﬁﬁﬂféﬁzb
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other semiconductor device can be reduced or
eliminated to mount the semiconductor deviceé over the
mounting board at an accordingly'high density.
When semiconductor devices are mounted on the
5 mounting face of the mounting board in-a direction
perpendicular to one side face of the package, between
the adjoining semiconductor devices, there are
arranged between the outer leads arrayed on one side
face of the package of one semiconductor device, and
10 the outer leads arrayed on one side face of the
package of the other semiconductor device, the outer
leads which are arrayed on the other side face of the
package of the one semiconductor device. However,
thése outer leads arrayed on the other side face of
15 the package of the one semiconductor device are not
electrically connected to the external terminals of
the semiconductor chip so that, there are no outer
leads between the outer leads of the one semiconductor
'device and the outer leads of the other semiconductor
20 device having different functions. Without routing
the wiring extending over the mounting board in a
roundabout way, therefore, it is poséible to
electrically connect the outer leads of the same
functions of the individual semiconductor devices

25 which are mounted in a direction perpendicular to one



Fig. 5is a top plan view showi ng the state that t he _upper portlon of

t he package of a seni conductor devi ce of Enbodi m uL ent
i.nvention is 10 renoved. As shown in Fig. GS$@H§$ r
device 10 of the present enbodinent is construct=d oT a 1S0P
structure. In this sem conductor device 10 of the ?UNpgpmre, a
sem conductor chip 1 is nounted on 158one surface of|a tab which ik
supported by four tab suspensi on Teads 5. - pru.a.rly

i nner | eads 2A are arrayed outside _
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side face of the package. As a result, the wiring
region can be reduced or eliminated to mounting the

semiconductor devices in an accordingly high density.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a top plan view showing the state that
the upper portion of the package of a semiconductor
device of Embodiment 1 of the present invention is
removed:;

Fig. 2 is a section taken along line A-A shown in

.Fig. 1;

Fig. 3 'is a top plan view showing a memory card
in which the semiconductor devices are mounted on the
mounting face of a mounting board;

Fig. 4 is an enlarged top plan view showing an
essential portion of the memory card;

Fig. 5 is a top plan view showing the state that

the_gpﬁer portion of the package of a semiconductor

‘device of Embodiment 2 of the present invention is

removed;

Fig. 6 is a top plan view showing a memory card
in which the semiconductor devices are mounted on the
mounting face of a mounting board:;

Fig. 7 is an enlarged top plan view showing an

essential portion of the memory card;



and al ong one side of the sem conductor chip 1. These i ndi vi dual

i nner | eads 2A are electrically connected 20 throuthbond' :
external termnals BP which are arrayed on the o gEf' QIQME ;
t he sem conductor chip 1. Aip ui‘g' Pty N\Qsﬂf

surface of

e
| eads 2B are arrayed outside and the other side (tjhg other sijd
‘Edun %

opposed to
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25 the one side of the sgﬁfconductor chipfl

Fig. 8 is a top plan view showing the state that
the upper portion of a package of é semiconductor
device of Embodiment 3 of the present invention is
removed;

Fig. 9 is a top pian.view showing the state that
upper portion of a package of a semiconductor device
of Embodiment 4 of the present invention is removed:;

"Fig. 10(A) is a section téken along line A-A of
Fig. 4:

Fig. 10(B) is a section taken along line B-B of
Fig. 4: |

Fig. 11 is a perspective view showing‘an
electronic device to which is applied the memory card
MC of the present invention:

Fig. 12 is a top plan view showing the memory
card MC;

Figs. 13 and 14 are sections taken along lines
A—A;and B-B of Fig. 12;

Fig. 15 is an external view of a semiconductor
device of Embodiment 5 of the present invention;

Fig. 16 is an explanatory view for explaining the
names and functions of lead pins of Fig. 15;

Fig. 17 is a top plan block diagram showing a
flash memory chip mounted in the semiconductor device

of Fig. 15;
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I ndi vidual inner |eads 2B are not electrically

connected to the external termnals BP of the sen conduct or

Qut si de and al ong one of the two sides 5 perpendicuIEEPw_ Eﬁ&gi@hgﬁﬁﬁﬁ
ymeL“PHHE'

t he sem conduct or chip 1, there are arrayed a p
2C. These individual inner, | eads 2C are elje trjlﬁaﬂdﬁ/‘lt?w

| eads

connected t hrough bonding wires 6 to'&oﬁlurality of
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Fig. 18 is a top.plan view showing the front side
of the memory card of the present invention;

Fig. 19 is a top plan view showing the back side
of the memory card of the present invention;

Fig. 2v is a section taken along lines A-A of
Figs. 18 and 19; and

Fig. 21 is a block diagram showing the system

configuration of a memory card (ATA card) of the

present invention.

DESCRIPTIQON QF THE PREFERRED EMBODIMENTS

The embodiments of the present invention will be
described in detail with reference to the accompanying
drawings.

Incidentally, throughout all the drawings for
illustrating the embodiments of the present invention,
the parts and portions having the same functions will

be §esignated by common reference numerals while

'omitting their repeated description.

(Embodiment 1)

Fig. 1 is a top plan view showing the state that
the upper portion of the package of a semiconductor
device of Embodiment 1 of the present invéntion is
removed, and Fig. 2‘ispa section taken .along line A-A

shown in Fig. 1.

1.

of



external term nals BP which are arrayed on one of the 10 two sides
perpendi cul ar to the one side of the nmajor -surface of the

sem conductor chip 1. ' The af orementi oned serm ,

i nner | eads 2A, inner |eads 2B, inner |eads 2C, t Eﬂtﬁ@@ﬁ¢f@ﬂﬁ5d

suspension |l eads 5 and bonding wires 6 are 15 encaps
which is so forned as to ‘have a~}*¥ttangul ar pl'an
plurality of outer |eads 3A are array€éd on one sifdg¢ face 7A of t he
package 7. A plurality of outer | eads 3B are arrgyed on

side face 7B opposed
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lgted in a packags
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As shown in Figs. 1 and 2, a semiconductor device
10 of the present embodiment has a.TSOP (Thin Small
Out-line Package) structure. This semiconductor
device 10 has a semiconductor chip 1 mounted on one
surface of a tab 4 which is supported by four tab-
suspension leads 5. The semiconductor chip 1 is
fixed, although ﬁot shown, to one surface of the tab 4
through an adhesive layer of Ag paste or the like.

The aforementioned semiconductor chip 1 is
constructed mainly of a semiconductor substrate which
is a single-crystal silicon substrate having a
rectangular plane shape. In the major surface
(element forming surface) of the semiconductor
substrate, there is constructed a DRAM (Dynamic Random
Access Memory) as a memory circuit system, for
example. Over the major surface of the semiconductor
substrate, moreover, there is formed a multilayer

wir%@g layer in which plural stages of wiring layers

‘and insulating layers are individually stacked.

On one side (one long side) of the major surface
of the aforementioned semiconductor chip 1, there are
arrayed a plurality of external terminals (bonding
pads) BP along the one side. These external terminals
BP are individually formed in the uppermost wiring

layer of the multilayer wiring and are electrically



20 to the one side face 7A of the package 7. A plurality of outer

| eads 3s 3C are arrayed on one 7C of the two si de faces perpendicul ar

to the one side face of the package 7. These out 3 gpec e = 1 Lo

3C are forned into a gull-w ng shape. 25 %F Lmﬁmitéﬁﬁha;\

are individually integrated : -25%-
"E‘ 10 JUN 1997

connected to the memory circuit system.

Outside the one side of the sémiconductor chip 1,
there are arrayed a plurality of inner leads 2A along
the one side. These inner leads 2A are individually

5 connected electrically through bonding wires 6 to the
external terminals BP which are arrayed on the one
side of the major surface of the semiconductor chip 1.

Outside the other side (the other long side)

opposed to the one side of the semiconductor chip 1,

10 there are arrayed a plurality of inner leads 2B along
the other side. These inner leads 2B are not
individually connected electrically to the external
terminals BP of the semiconductor chipll.

The aforementioned semiconductor chip 1, inner

15 leads 2A, inner leads 2B, tabs 4, tab suspension leads
5 and bonding wires 6 are encapsulated in a package 7
so formed as to have a rectangular plane shape. This
pacgége 7 is formed by a transfer molding method, for
.example, although not limited thereto. The transfer

20 molding method is a technique for forming a package
with an epoxy resin to which are added a phenol curing
agent, silicone rubber and a filler.

On one side face 7A of the aforementioned package
7f there are arranged a plurality of outer leads 3A

25 along the side face. On the other side face 7B



with the inner |eads 2A which are arrayed outside the one -side of the

sem conductor chip 1. Moreover, the outer |eads
integrated with the i nner | eads 2B which are arr
5 side of the sem conductor chip 1. Moreover, the ol
individually integrated with the inner | eads 2C ph arraye
out si de one of the two si des perpkhdi cular to tha )ngiﬁﬂﬁw'@P7

sem conductor chip 1. In other words, The
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opposed to the one side face 7A of the package 7,
there are also arrayed a plurality.of outer leads 3B
alohg the side face. These outer leads 3A and 3B are
individually formed into a gull-wing shape.

The aforementioned outer leads 3A are
individually integrated with the inner leads 2A which
are arrayed outside the one side of the semiéonductor
chip 1. Moreover, the aforementiohed outer leads 3B
are individually integrated with the inner leads 2B
which aré arrayed outside the other side of the
semiconductor chip 1. In short, the semiconductor
device 10 of the present embodiment is constructed of
the bidirectional lead array structure in which the
outer leads 3A electrically connected to the external

terminals BP of the semiconductor chip 1 are arrayed

"on and along the one side face 7A of the package 7

whereas the outer leads 3B not electrically connected

to ghe external terminals BP of the semiconductor chip

1 are arranged at and along the other side face 7B

opposed to the one side face of the package 7.

The aforementioned ocuter leads 32, outer leads 3B
and tab suspension leads 5 are individually integrated
with the lead frame at a step of manﬁfacturing the
semiconductor device. These outer leads 3A and 3B and

tab suspension leads 5 are individually cut from the .

her
are



10 sem conductor device 10 of the present enbodi nent has a three-way

lead array structure in which the outer | eads 3A e 3 :
connected to the external termnals BP of the seni¢ ‘IQMSSM ﬁ}§HEE e
arrayed on the one side face 7A of the package 7, {hg outer 15 |jads
3B not electrically connected to the external t er ] nhl s BRUdF 199%e

sem conductor chip 1, are arrayed “1%n the other sidk face 7B opposed jto
the one side face 7A of the package 7, and the outgr Teads 3T

el ectrically.connected to the external termnals BP of 120 {he

sem conductor chip 1 are arrayed on the one side
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lead frame after the inner leads 2A and 2B, the tabs
4, the tab suspension leads 5 and fhe bonding wires 6
are encapéulated in the package 7. After this, the
outer leads 3A and 3B are individually formed into the
gull-wing shape. Incidentally, the lead frame is made
of a Cu alloy or an Fe-Ni (having 42 or 50 [%] of Ni
content, for example) alloy, for exahple.

To the aforementioned outer leads 3A and outer

leads 3B, there are applied an address signal, a row-

address strobe signal, a column-address strobe signal,

an output enable signal, a write enable signal and a
data input/output signal.

A plurality of semiconductor devices 10 thus
constructed are regularly arranged as one memory
system, as shown in Fig. 11, on a mounting board of a
memory card (an electronic unit) MC which is
additionally connected to an electronic device PC such

as a‘personal computer or an office computer. This

'mounting is usually carried out by applying pasty

solder by a screen printing method to the electrode
pads (the land fegions of the wiring) which are
arranged on the mounting face of the-mounting board,
and by fixing the electrode pads of the mounting board
and the outer leads of the semiconductor device 10

with solder.



face 7C of the two side faces per pendi cul ar to the one

t he package 7. A plurality of sem conductor desd-ces 10 thus

constructed are regularly arranged on the nmounting 25
card (electronic unit) which is

-15-

o——

side face 7A of
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The electronic device PC is equippéd with a

liquid crystal display 16, a keyboard 17, a control

pad 18, and a slot 19 for receiving the memory card

MC.

5 When the connector side 20 of the memory card MC

is inserted into the slot 19, data such as graphic

data are transferred between the electronic device PC

and the memory card MC.

This memory card MC is formed, as shown in Figs.

10 12, 13 and 14, into a hollow structure having a

generally rectangular plate shape, for example, by

sandwiching an outer frame 15 of plastic between

covers 14 of stainless steel. In this structure,

there is arranged the mounting board 11, one edge of

15 which is fixed to the outer frame 15. The body of the

memory card MC is constructed by mounting a plurality

of semiconductor devices, as will be described with

refe?ence to Figs. 3 and 4, on the mounting board 1l1l.

In the aforementioned memory card (electronic

20 unit), as shown in Fig. 3 (a top plan view),

plurality of semiconductor devices 10 are

a

directionally arranged and mounted in a matrix shape

on the mounting face of a mounting board 11.

In order

to recognize the mounting direction of the individual

25 semiconductor devices 10, marks 22 are made on the



additionally connected to the el ectronic device such

as a personal

conputer or an office conputer. In the afor (Y IO

card (el ectronic unit), as shown in Fig. 6 (ato Fléﬂﬁ&ﬁaﬂﬂihlﬁ 5
sem conductor devices 10 are nounted in a matrix shapé in the
arrangenent direction on the nounting face of t hie (rod@ Juy B9Ard 11.
O these sem conductor devices -16- t he seni conductlor devices 10
nounting in the sane direction Xdirection) as ft hat_oftrtre~omesi|de
face 10 7A of the package 7 are constructed, as shown.in Fig, 71(an

enl arged top plan view of an essential portion
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surface of the package 7. Incidentally, reference
numeral 21 designates connector teiminals for
¢onnectioh with the electronic device PC. Of.these
semiconductor devices 10, the semiconductor devices 10
mounted in the direction (Y-direction) perpendicular
tolthe one side face 7A of the package-7, are shown in
Fig. 4 (an enlarged top plan view of an essential
portion of Fig. 3). Between two adjoining
semiconductor devices 10, the outer leads 3A arrayed
on the one side face 7A of the package 7 of one
semiconductor device 10, and the outer leads 3B
arrayed on the other side face 7B of the package 7 of
the other semiconductor device 10 are opposed to each
other. However, the outer leads 3A of the one
semiconductor device lOIare electrically connected to
the external terminals BP of the same semiconductor

device 10, but the outer leads 3B of the other

semiconductoxr device 10 are not electrically connected

'to the external terminals BP of the same semiconductor

chip 1, so that the outer leads 3A electrically
connected to the external terminals BP of the
semiconductor chips 1 are not opposed to each other.
As a result, even if the spacing region between the
outer leads 3A of the one semiconductor device 10 and

the outer leads 3B of the other semiconductor device



of Fig. 6), such that the outer |leads 3C arrayed on the side face 7C
of the package 7 of the one sem conduct or device 10.. and the outer

| eads 3C 15 arrayed on the side face 7C of the packa@®@&r] \efniier sunE

ot her sem conduct or device 10 are not opposed to each g‘?ﬁlﬁﬁ@@ﬁﬂ
result, when the one sem conductor device 10 and {t e qt her

sem conductor device 10 are nounted ~~7" in a packed Stgte 5hﬁU¥J%NW
they are displaced or 20 extrusion of the solder occyrg at_the nmountiln
tinme, no short-circuit takes place between the adjoi ning one
of the sem conductor devices 10 which are nounted -

10 is reduced or eliminated and if the semicénductor
devices 10 are displaced or extrusion of the solder
occurs at the mounting time, no short-circuiting takes
:place between adjoining semiconductor devices 10 which
5 are mounted in the directiﬁn perpendicular to the one
side face 7A of the package 7. In other words, in
order to electrically isolate the adjoining leads 3A
and 3B between the adjoining semiconductor devices 10,
lands 13 (foot prints) formed on the mounting board 11
10 are arranged, considering predetermined spacings (the
positioning allowance of the leads and the extrusion
width of solder). In the case of the present
embodiment, as shown in Fig. 10(A) and 10(B), the
adjoining lands 13 of the wiring 12 can be formed with
15 spacings less than the aforementioned predetermined
spacings or integfated with no spacing. Moreover, the
wiring 12 can be generally linearly formed below the
packige 7 to improve the mounting efficiency.
. Between the adjoining ones of the semiconductor
20 devices 10 mounted in the direction (¥-direction)
perpendicular to the one side face 7A 6f the package
7, the outer leads 3B arrayed on the other side face
7B of the package 7 of.one semicondﬁctor device 10 are
provided between the outer leads 3A arrayed one the

25 one side face 7A of the package 7 of the one semi-



in the direction perpendicular to the one side face 7A

7. As a result, the senm conductor 25 devices 10 can
packed state in the '
sane direction as that of the one side face 7A of the

of the package

G af’&@\m’f RHEAT
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conductor device 10, and the outer leads 3A arrayed on
the on side face 7A of the package 7 of the other
semiconductor device 10. However, the outer leads 3B
arrayed on the other side face 7B of the package 7 of
the one semiﬁonductor device 10 are not electrically
connected to the external terminals BP of the same
semiconductor chip 1, so that there is no such outer
leads between the outer leads 3A of the one
semiconductor device 10 and the outer ieads 3A of the
other semiconductor device 10 having functions
different from those of the outer leads 3A. As a
result, for the leads such as chip select leads 3A

(CS) which must be electrically independent,

- roundabout routed wiring 12A is required. For the

other common signal leads or power supply leads,
however without roundabout routing of the wiring 12
extending over the mounting board 11, it is pbssible

to %lectrically connect the outer leads 3A of the same

'functions of the individual semiconductor devices 10

mounted in the direction perpendicular to the one side
face 7A of the package 7, through the generally
straight wiring 12. |

Thus, the following effects can be achieved in
the present embodiment.

(1) Semiconductor devices 10 mounted on the mounting



package 7 thereby to nounting them at an accordi ngly; high density.

O the semiconductor devices 10 mounted in the 5 s ﬁﬁhmiﬁﬁiﬁhp {Tdﬁ
X-direction in the draw ng) as t hat of the onel spde—face-+ A
package 7, nor eover, between the adjoining se
10, there are no such other outer |eads between the
arrayed on the side face 7C of the 103rackage 7 of |t
device 10, and the - outer |eads 3C arrayed on tfhe side face 7C of
package 7 of -the other sem conductor device 10 havi ng-

face of the mounting board 11 has a structure in which
the semiconductor chip 1 is packaged in a package 7
having a rectangular plane shape, a plurality of outer
leads 3A electrically connected to the external

5 terminals BP of the semiconductor chip 1 are arrayed
along the one side face 6f the package 7, and a
plurality of outer leads 3B not electrically connected
to the external terminals BP of the semiconductor chip
1 are arrayed along the other side face 7B opposed to

10 the one side face 7A of the package 7. When these
semiconductor devices 10 are mounted on the mounting
face of the mbunting board 11 and arranged in a
direction perpendicular to the one side face 7A of the
package 7, between the semiconductor devices 10

15 adjoining in the direction, the outer leads 3A arrayed
on the one side face 7A of the package 7 of the one
semiconductor device 10, and the outer leads 3B
arrayed on the other side face 7B of the package 7 of
-fhe’other semiconductor device 10 are opposed to each

20 other. However, the quter leads 3A of the one
semiconductor device 10 are electrically connected to
the external terminals BP of the semiconductor chip 1,
but the outer leads 3B.of the other semiconductor
device 10 are not electrically connected to the

25 external terminals BP of the semiconductor chip 1, so




functions different fromthose of the outer |eads 3C
routing of the wiring (not-shown) 15 extendi
X-direction inside the nounting board, therefore,
electrically connect the outer |eads 3C of the sa
t he individual sem conductor devices 10 which are
direction as that of the one side 20-2%face 7A of the dac ; ;
region of the wiring extendinglin the X-directio
be reduced or elimnated to nount the sem conduttror

r oundabout

result, the wiring

can

i 13
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10 at an accordingly high density. In other
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that the outer leads 3A electrically connected to the
external terminals BP of the semicénductor chip 1 are
not opposed to each other. As a result, even if the
spacing region between the outer leads 3A of the one.
semiconductor device 10 and the outer leads 3B of the
other semiconductor device 10 is reduced or eliminated
and if the semiconductor devices 10 are displaced or
extrusion of the solder occurs at the mounting time,
no short-circuit takes place between the adjoining
ones of the semiconductor devices 10 which are mounted
in the direction perpendicular to the one side face 7A
of the package 7. As a result, fhe spacing region
between the outer leads 3A of the one semiconductor
device 10 and the outer leads 3B of the other
semiconductor device 10 can be reduced or eliminated
to mount the semiconductor devices 10 on the mounting
board 1l in an accordingly high density.

;Moreover, when the semiconductor devices 10 are

arranged in the direction perpendicular to the one

side face 7A of the package 7 and mounted on the
mounting face of the mounting board 11, between the
semiconductor devices 10 adjoining iﬁ that direction,
the outer leads 3B arrayed on the other side face 7B
of the package 7 of one semiconductor device 10 are

present between the outer leads 3A arrayed one the one

devices



words, the area where the wiring is routed in a 25 rouPdahQuL may“canmbel

reduced to the m ni mum by : ”1? ' :
| i nearly connecting the outer |eads 3A of the se i 3 Lég -A§§§%FEEE
10 adj oi ning each other in the Y-direction to eacfj iqt I, h ﬁ;é
“surface wiring i q%rﬂj.}\&\l‘%% £l
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side face 7A of the package 7 of the one semiconductor
device 10, and the outer leads 3A arrayed on the on
side face 7A of the package 7 of the other
semiconductor device 10. However, the outer leads 3B
arrayed on the other side. face 7B of the package 7 of
the one semiconductor device 10 are not electrically
connected to the external terminals BP of the same
semiconductor chip 1, so that there is not present

such outer leads between the outer leads 3A of the one

semiconductor device 10 and the outer leads 3A of the

other semiconductor device 10 having functions
differgnt from those of the ocuter leads 3A. As a
result, without roundabout routing of the wiring 12
extending in the Y-direction on the mounting board 11,
it is possible to electrically connect the outer leads
3A of the same functions of the individual
semiconductor devices iO mounted in the direction

perggndicular to the one side face 7A of the package

7. As a result, the wiring region can be reduced or

eliminated to mount the semiconductor devices 10 at an
accordingly high density on the mounting board 11.
By the outer leads 3A arranged on the one side

face 7A of the package 7 and the outer leads 3B

rarrayed on the other side face 7B of the packagé 7,

moreover, the semiconductor devices 10 can be stably



| ayer 12 of the nmounting board and by linearly 5 connecting the out er

| eads 3C of the sem conduct or devi ces 10 ad10|n|nnq

X-direction to each ot her through only one speC|f"'

internal wiring of the nounting board. (EﬁbOﬂIEEnt 3) s
Fig. 8 is a top plan view show ng the state that | hi uhmgﬁmpme|q
the package of a sem conductor W4T ce of Enmbodi mehtil Mode i s rennv
As shown in Fig. 8, the seniconductor “device 10 of §

enbodi ment is constructed of a two-way :

fixed to the mounting board 11 thereby to enhance the
shock resistance of the semiconducfor devices 10.
(2) In the memory card (electronic unit), a plurality
of semiconductor devices 10 each hajing a structure in
5 which a semiconductor chip 1 is enc;psulated in a

péckage 7 having a rectangular plane shape, a
plurality of outer leads 3A, as electrically connected
to the external terminals BP of the semiconductor chip
1 are arrayed on the one side face of the package 7,

10 and a plurality of outer leads 3B not electrically
connected to the external terminals BP of the
semiconductor chip 1 are arrayed on the other side
face 7B opposed to the one side face 7A of the package
7 are mounted on the mounting face of the mounting

.15 board 11 in the direction perpendicular to the one
side face 7A of the package 7; Between'the adjoining
semiconductor devices 10, therefore, the spacing
;eg%én between the outer leads 3A of the one
'semiconductor device 10 and the outer leads 3B of the

20 other semiconductor device 10 can be reduced or
eliminated to reduce the plane size of the memory card
correspondingly. Without roundabout'routing of the
Wiring 12 extending on the mounting board 11,
moreover, the outer leads 3A of the same functions of

25 the individual semiconductor devices 10 arranged in



15 lead array structure in which a sem conductor chip 1
encapsul ated in a package 7 having a rectangul ar ‘

a plurality of outer |eads 3A el ectrically connec BB
term nals BP of the sem conductor chip 1 are arraye¢ on a part of!

20 one side face 7A of the package 7 and al ong the on QOIS g
plurality of outer |eads 3B not e22®ctrically connfctled to the ext:
termnals BP of t he semiconducto/™chip 1 are arrafed on the otner |
region of the one side face 7A of the package 7 and 2 Long the one dfde

face, in which a plurality of outer
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-the direction perpendicular to the one side face 7A of

the package 7 can be electrically connected. As a
result, the area of the wiring 12 can be reduced or
eliminated to reduce the plane size of the memory card
correspondinély.

{ Embodiment 2)

Fig. 5 is a top plan view shoWing the state that
the upper portion of the package of a semiconductor
device of Embodiment 22 of the present invention is
removed.

As shown in Fig. 5, a semiconductor device 10 of
the present embodimént is.constructed of a TSOP
structure. In this semiconductor device 10 of the
TSOP structure, a semiconductor chip 1 is mounted on
one surface of a tab 4 which is supported by four tab
suspension leads 5.

A plurality of inner leads 2A are arrayed outside

and along one side of the semiconductor chip 1. These

‘individual inner leads 2A are electrically connected

through bonding wires 6 to external terminals BP which
are arrayed on the one side of the major surface of
the semiconductor chip 1. .

A plurality of inner leads 2B are arrayed outside
and the other side (the other long side) opposed to

the one side of the semiconductor chip 1. These
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ternminals BP of the seniconductor chip 1 are arrayed £
“other side face 7B opposed to the partial regi gg
7A of the package
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| eads 3B not electrically connected to the external
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individual inner leads 2B are not electrically
connected to the external terminalé BP of the
semicondudtor chip 1.

Outside and along one of the two sides
perpendicular to the one side of the semiconductor
chip 1, there are arrayed a plurality of inner leads
2C. These individual inner leads 2C are electfically
connected through bonding wires 6 to a plurality of
external terminals BP which are arrayed on one of the
two sides perpendicular to the one side of the major
surface of the semiconductor chip 1.

The aforementioned semiconductor chip 1, inner
leads 2A, inner leads 2B, inner leads 2C, tab 4, tab
suspension leads 5 and bonding wires 6 are
encapsulated in a package 7 which is so formed as to
have a rectangular plane shape.

A plurality of outer leads 3A are arrayed on one

side’face 7A of the'package 7. A plurality of outer

leads 3B are arrayed on the other side face 7B opposed

to the one side face 7A of the package 7. A plurality
of outer leads 3s 3C are arrayed on one 7C of the two
side faces perpendicular to the one side face of the
package 7. These outer leads 3A, 3B and 3C are formed
into a gull-wing shape.

The outer leads 3A are individually integrated



5 7 and along the other side face, and a plurality of
electrically connected to the external termnals
sem conductor chip 1 are arrayed on the other re
side face 7B opposed
‘the 10 package 7 and al ong the other side face.

sem conduct or devi ces 10 thus coAlstructed are
a matri x shape in a direction off the nounting f

board, between the adjoining ones 10 of the 15 sem

ouier

n

to the other region of the

mounted in the direction
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with the inner leads 2A which are arrayed outside the
ohe side of the semiconductor chip.l. Morebver, the
outer leads 3B are individually integrated with the
inner leads 2B which are arrayed outside the other
side of the semiconductor chip 1. Moreover, the outer
leads 3C are individually integrated with the inner
leads 2C which are arrayed outside one of the two

sides perpendicular to the one side of the

semiconductor chip 1. In other words, the

semiconductor device 10 of the present embodiment has
a three-way lead array structure in which the outer
leads 3A electrically connected to the external
terminals BP of the semiconductor chip 1 are arrayed
on the one side face 7A of the package 7, the outer
leads 3B not electrically connected to the external
terminals BP of the semiéonductor chip 1, are arrayed
on the other side face 7B opposed to the one side face

7A of the package 7, and the outer leads 3C

'eléctrically connected to the external terminais BP of

the semiconductor chip 1 are arrayed on the one side

face 7C of the two side faces perpendicular to the one

-gside face 7A of the package 7.

A plurality of semiconductor devices 10 thus
constructed are regularly arranged on the mounting

board of the memory card (electronic unit) which is

LRI

Lead

S 3A

0



per pendi cul ar to the one side face 7A of the package 7. like .
Enbodi ment 1, the outer |eads 3A electrically CO”%%PL%QF&QHWPSHEFT
external term nals BP of the sem conduct or chi p 1 gre-—xet—oppeseq

each other. 20 Between the adjoining ones 10 of the deni cgnd
e o

devices 10 nmounted in the direction perpendicular to i
face 7A of the package 7, noreover, thggp are no |sych outer |ead
bet ween the outer |eads 3A of the one sem conductjor device 10 and

outer leads 3A 25 of the other sem conductor device 1

additionally connected to the electronic device such
as a personal computer or an officé computer.
In the aforementioned memory card (electronic

unit), as shown in Fig. 6 (a toplplan view), the

5 semiconductor devices 10 are mounted in a matrix shape
in the arrangement direcfion on the mounting face of
the mounting board 11. Of these semiconductor devices
10, the semiconductor devices 10 mountihg in the same
direction (X-direction) as that of the one side face

10 7A of the package 7 are constructed, as shown in Fig.
7 (an enlarged top plan view of an essential portion
of Fig. 6), such that the outer leads 3C arrayed on
the side face 7C of the package 7 of the one
semiconductor device 10, and the outer léads 3C

15 arrayed on the side face 7C of the package 7 of the
other semiconductor device 10 are not opposed to each
other. As a result, when the one semiconductor device
;0 ahd the other semiconductor device 10 are mounted
-in a packed state and even if they are displaced or

20 extrusion of the solder occurs at the mounting time,
no short-circuit takes place between the adjoining
ones of the semiconductor devices lo.which are mounted
in the direction perpendicular to the one side face 7A
of the package 7. As a result, the semiconductor

25 devices 10 can be mounted in the packed state in the



- 30- different fromthose of the -outer |eads_3A. _As a

result, |ike Enbodinent 1, the seniconductor devices Lﬁﬂpnﬁﬁf ;
rmount ed at a high density. ( Enbodi nent  4) ik o ’|s a
top plan view showi ng the state that t he upper b tion of 59;; ackage
of a sem conduct or ”7 10 JUN 1 *
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same direction as that of the one side face 7A of the
package 7 thereby to mounting them.at an accordingly
high density.

Of the semiconductor devices 10 mounted in the
same direction (the X-direction in the drawing) as
that of the one side face 7A of the package 7,
moreover, between the adjoining semiconductor devices
10, there are no such other outer leads between the
outer leads 3C arrayed on the side face 7C of the
package 7 of the one semiconductor device 10, and the
outer leads 3C arrayed on the side face 7C of the
package 7 of the other semiconductor dévice 10 having
functions different from those of the outer leads 3C.
Without roundabout routing of the wiring (not-shown)
extending in the X-direction inside the mounting
board, therefore, it is possible to electrically

connect the outer leads 3C of the same functions of

the;individual semiconductor devices 10 Which are
mounted in the same direction as that of the one side

face 7A of the package 7. As a result, the wiring

region of the wiring extending in the X-direction can
be reduced or eliminated to mount the semiconductor
devices 10 at an éccordingly high density. In other
words, the area where the wiring is routed in a

roundabout way can be reduced to the minimum by



devi ce of Enbodinent 4 is renpved. As shown in qu 9
sem’'conduct or device 10 of Enbodi nent 4 is conginorairenoirs
| ead 10 array structure in which a sem conductor ch

encapsul ated in a package 7 having a rectangul ar pl : shape, ;j
which a plurality of outer |eads 3A electrical]y c&ﬂhé@ﬂé@slog ]
external termnals BP of t he seﬁﬁtbnductor chi 1 are arrayed jo
part of the 15 one side face 7A of the package 7 angd al ong the one

side face, a.plurality of outer |eads 3B not ectrical ly connedted
to the external term nals BP of

linearly connecting the outer leads 3A of the
semiconductor devices 10 adjoining'each other in the
Y-direction to each other through the surface wiring
layer 12 of the mounting board and by linearly

5 connecting the outer leads 3C of the semiconductor
devices 10 adjoininé each other in the X-direction to
each other through only one specific layer of the
internal wiring of the mounting board.

( Embodiment 3)

10 Fig. 8 is a top plan view showing the state that
the upper portion of the package of a semiconductor
device of Embodiment Mode is removed.

As shown in Fig. 8, the semiconductor device 10
_'of the present embodiment is constructed of a two-way

15 lead array étructure in which a semiconductor chip 1
is encapsulated in a package 7 having a rectangular
plane'shape, in which a plurality of outer leads 3A
elegfrically connected to the external terminais BP of
.the semiconductor chip 1 are arrayed on a part of the

20 one side face 7A of the package 7 and along the one
side face, a plurality of outer leads 3B not
electrically connected to the external terminals BP of
the semiconductor chip 1 are arrayed on the other
region of the one side face 7A of the package 7 and

25 along the one side face, in which a plurality of outer



t he seni conduct or chip 1 are arrayed on the other part

of the one

side face 7A of the package 7 and along the 20 one si
‘of outer |eads 3B not el ectrically connected to
term nals BP of the sem conductor chip 1 are arr4
ot her side face 7B opposed to a part of t he one side

package 7 and along the other side 254f 2Pace, a pluraligy

electrically

y
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of outer
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leads 3B not electrically connected to the external

terminals BP of the semiconductor chip 1 are arrayed

on a part of the other side face 7B opposed to the

partial region of the one side face 7A of the package

S 7 and along the other side face, and a plurality of

outer leads 3A electrically connected to the external

terminals BP of the semiconductor chip 1 are arrayed

on the other region of the other side face 7B opposed

to the other region of the one side face 7A of the

10 packége 7 and along the other side face.

When the semiconductor devices 10 thus

constructed are mounted in plurality in a matrix shape

in a direction on the mounting face of the mounting

- board, between the adjoining ones 10 of the

15 semiconductor devices 10 mounted in the direction

perpendicular to the one side face 7A of the package

7, like Embodiment 1, the oufer leads 3A electrically

conqgcted to the external terminals BP of the

‘semiconductor chip 1 are not opposed to each other.

20 Between the adjoining ones 10 of the semiconductor

devices 10 mounted in the direction perpendicular to

the one side face 7A of the package 7, moreover, there

are no such outer leads between the outer leads 3A of

the one semiconductor device 10 and the outer leads 3A

25 of the other semiconductor device 10 having functions

A
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sem conductor chip 1 are arrayed on the other part of " ol
face 7B opposed to the other part of t he one side BLAQ A@®ﬂf BEET

package 7 and al ong the 5 other side face, and a plurg
electrically connected to the external terninalls{BPIGfJUN 1997 t he
sem conductor chip 1 are arrayed al ong3®ne side

connected to the external termnals BP of the
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ifty of outer |
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different from those of the outer leads 3A. As a
result, like Embodiment 1, the semiconductor devices
10 can be mounted at a high density.

(Embodiment 4)

Fig. 9 is a top plan view showing the state that
the upper portion of the package of a semiconductor
deviée of Embodiment 4 is removed.

As shown in Fig. 9, the éemiconductor device 10
of Embodiment 4 is constructed of a three-way lead
array structure in which a semiconductor chip 1 is
encapsulated in a package 7 having a ;ectangular plane
shape, in which a plurality of outer leads 3A
electrically connected to the external terminals_BP of
the semiconductor chip 1 are arrayed on a part of the
one side face 7A of the package 7 and along the one
side face, a plurality of outer leads 3B not
electrically connected to the external terminals BP of

the semiconductor chip 1 are arrayed on the other part

'of the one side face 7A of the package 7 and along the

one side face, a plurality of outer leads 3B not
electrically connected to the external terminals BP of
the semiconductor chip 1 aré arrayed on a part of the
other side face 7B opposed to a part of the one side
face 7A of the package 7 and along the other side

face, a plurality of outer leads 3A electrically



face 7C of the two side faces perpendicular to the one - side face 7A
of the package 7. 10 When t he sem conduct or de _
constructed are nounted in plurality in a matrix shapggﬁﬁA(EﬁﬂﬁﬁfEHEﬁmtlon

on the mounting face of the nounting board, betiegn the adjolnin
ones 10 of the sem conduct or devi ces 10 nounted
15 as that of the one side face 7A of3ihe package 7,{|
f oregoi ng Enbodi nent Mode 2, the outer” | eads 3A etectricatty
connected to the external termnals BP of t he sgm conductor chip [1

Wtﬁadngggwlrectlon

are not opposed to each
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connected to the external terminals BP of the
semiconductor chip 1 are arrayed oﬁ the other part of
the other side face 7B opposed to the other part of
the one side face 7A of the package 7 and along the
other side face, and a plurality of outer léads 3C
electrically connected to the external terminals BP of
the semiconductor chip 1 are arrayed along one side
face 7C of the two side faces perpendicular to the one
side face 7A of the package 7.

When the semiconductor devices 10 thus
constructed are mounted in plurality in a matrix shape
in a direction on the mounting face of the mounting
board, between the adjoining ones 10 of the
semiconductor devices 10 mounted in the same direction
as that of the one side face 7A of the package 7, like
the foregoing Embodiment Mode 2, the outer leads 3A

electrically connected to the external terminals BP of

the;semiconductor chip 1 are not opposed to each

‘other. As a result, like Embodiment 1, the

semiconductor devices 10 can be mounted at a high
density.

(Emquiment 5)'

Fig. 15 is a top plan view showing a semi-
conductor device (package) of Embodiment 5.

A semiconductor device 100 is constructed, as in



other. As a result, |ike Enbodi nent-1, the 20 sem caqnduct or devi ces 10

can be nounted at a high density. _ ( Embagi ;

Fig. 15 is a top plan view showi ng a sem - conduc?lyﬁggggﬂﬂ$§§lﬁt je)

of Enbodi nent 5. 25 A sem conductor device 100{ig c BthUrbiJ%g%d, ag in
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Embodiment 1, of a TSOP structure, and a semiconductor
chip 23 mounted with a flash memorf (EEPROM) shown in
Fig. 17 is éncapsulated in a package 7. Over the
major surface of the semiconductor chip 23, there are
5 formed four memory arrays MA each having a plurality
of memory.cells arranged in a matrix shape, word
decoders WD, column decoders CD and sense amplifiers
SA for selecting a predetermined memory cell from each
memory array MA, a power supply circuit VC having a
10 power voltage generator and a booster circuit, a
control circuit CC serving as an interface with an
external device such as an input/output circuit.
Moreover, the bonding pads BP are arranged along only
one long side of the semiconductor chip 23, and the
15 peripheral circuits including the power supply circuit
VC and the control circuit CC are positively arranged
in the vicinities of the bonding pads BP.to equalize
the gignal wiring lengths iﬁ the chip and to reduce
ffhe chip size. The individual bonding pads BP |
20 correspond to power supbly pins and signal pins Vcc,
Vss, I/0 and so on, as shown in Figs. 15 and 16, and
are connected through the wires 6 to the inner leads
2A of the corresponding powér supply pins and signal .
pins. The individual pin functions are shown in Fig.

25 16, and the NC pins (3B) are in an electrically
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chip 23 nounted with a flash nmenory (EEPROM) shown in T,
encapsul ated in a package 7. Over the maj or surfacauﬂﬁfﬁﬁﬂﬂﬁNi'gyEET
sem conductor chip 23, there are 5 formed four nmenorly jarrays MA each
having a plurality of menory cells arranged in a na
decoders WD, columm decoders CD and s
a predeternmined nenory cell fromeach™ ~ nenory array| Ms—a-power—supplly
circuit VC having a
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.Enbodi ment 1, of a TSOP structure, and a sem conduct or

f—r-

i Xt GYBNe9Ihond
e anplifiers SA for select

Mg

floating state in the.package.

The aforementioned semicohducfor devices 100 are
mounted on the mounting board 11, as shown in Figs. 18
and 19, constituting the body of the memory card.

Fig. 18 is a top plan view showing the front side of
the mounting board 11, and Fig. 19 is a top plan view
showing the back-side, opposed to the surface side, of
the mounting board 11. Fig. 20 is a section taken
along line$ A-A of Figs. 18 and 19.

On the back side of the mounting board 11, there
are mounted a QFP package GA mounted with a gate array
chip, a QFP package MPU mounted with microcomputer,
and a TSOP package DM mounted with a DRAM chip. On
the mounting board 11, moreover, there are mounted a
chip capacitbr C and a chip resistor R for matching
the impedance, and é clock generator GE for feeding
clock siénals..

.The packages thus mounted on the mountlng board

'11 constitutes an ATA (AT Attachment) card 24, as

shown in Fig. 21. Here will be briefly described the
system configuration of the ATA card 24.

The ATA (AT Attachment) card 24 of Fig. 21
conforms to the interface and protocol which are uéea
when an AT compatible machine makes an access to a

hard disk and is standardized by the PCMCIA (Personal



10 power voltage generator and a booster circuit, a control circuit

CC serving as an interface with an external device such—as—an

i nput/ out put circuit. Mor eover, the bonding pads BP{RFE ACEMENESHEET
al ong only one long side of the sem conductor chip 23y and tThe 15
peri pheral circuits including the power supply circuit V

control circuit CC are positively arr jed in the vi:iwigiggmgﬁﬂ?ze
bondi ng pads BP to equalize the signal wiring |l ength$ EA-the-chip—anr
to reduce the chip size. The individual bonding pads|{BP 20

correspond to power supply pins and signal pins Vcc,

Computer Memory Card International Association).
Numeral 25 designates a pin cénnector section of
the ATA cérd, corresponding to the external terminals
21, through which signals are exchanged with a PC
S (Personal Computer) or a PDA (ggrsdnal Digital
Assistant). The number, names and Nos. of the
external terminals are determined by the PCMCIA.
The data and addresses from the outside are
introduced at first througﬁ signal lines 26 into the
10 gate array GA. This gate array GA controls the PCMCIA
interface (PCIN), the microcomputer MPU, the DRAM
(Dynamic Random Access Memory), the flash memory 100,
and the data transfer between the flash memory 100 and
the PCMCIA interface. The exchanges of the data and
15 addresses between the individual elements in the card
are executed through the local data bus and the local
address bus designéted by numeral 27.
;The MPU controls the data according to commands
‘from the outside. The data from the outside are fed
20 through the DRAM to the flash,memory 100 or from the
flash member 100 to the DRAM so that they may be
processed, i.e., written in or read out at high rate.
Moreover, the MPU controlles through a CE (Chip
Enable) bus 28 which flash memory 100 data are to be

25 written in or read out. In order to improve the



Vss, 1/0O and so on, as shown in Figs. 15 and 16, and
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are connect ed

through the wires 6 to the inner |eads 2A of the correspentdi-ne—r
‘supply pins and signal pi ns. The individual pin funcﬂREﬁEAéRME% ovHEER
Fig. 25 16, and the NC pins (3B) are in an electrically

-33 - -35- : 10 JUN 1997_

reliability of the data stored in the flash memory
100, mdreover, the MPU controls thé ECC (Error Check
Correction) processing (control of the number of
rewrites of the individual sectbrs, control of the
access to defeétive sectors) and the ware leveling
(averaging the number of rewrites of the individual
sectors).

Although the invention made by us has been
specifically described, taking the case of
Embodiments, it should not be limited thereto but can
naturally be modified in various manners without
departing from the gist thereof.

For example, the present invention can be applied
to a semiconductor device in which the semiconductor
chip is encased in a package made of ceramic.

Moreover, the present invention can be applied to
a semiconductor device having an LOC (Load On Chip)
structure or a COL (Chip On Lead) structure.

Moreover, the present invention can be applied to
a semiconductor device in which is mounted a semi-
conductor chip constructed of a memory circuit system
made up of a SRAM (Static Random Access Memory), an
EPROM (Electrically Programmable Read Only Memory), an
EEPROM (Electrically Erasable Programmable ROM) and a

flash memory (flash EEPROM).
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f teating btate in the package. The af or.enenti oned en1com9uncgu
devi nount ed on the nounting board 11, as stowTrTIT—Frous: -
18 ﬂilll stltutlng t he body of the nenory card. 5 Fig. 18 is

memmshomnng the front side of the mount i fgc# » YR
F|g 19 is a top plan view shomnng t he back side, op ”@@ﬁé Mﬁﬁ@a- BT
surface side, of the nounting bodfPd 11. Fig. 20 is a}séction taken
along lines A-A of Figs. 18 and 19. On the back $iHe'b®JMm§W97
nmounting board 11, there ;

WHAT IS CLAIMED IS:

1. A semiconductor dévice comprising:
(1) a generally rectangular semiconductor chip
5 having a plurality of bonding pads and a plurality of
semiconductor elements err its major surface,
said semiconductor chip having a pair of long
sides extending in a first direction and a pair of
short sides extending in a second direction generally
10 perpendicular to said first direction, and
said bonding pads being arranged along one of
said pair of long sides;
(2) a pluralitylof first leads arranged outside
saia semiconductor chip and along the one of said pair
15 of long sides,
said firét leads individually including inner
lead portions and outer leads, and the leading end
port}ons of said inner lead portions being
'éled;rically connected to the corresponding bonding
20 pads by bonding wires:; |
(3) a plurality of second leads arranged outside
said semiconductor chip and along the other of said
paired long sides,
said second leads individually including inner

25 lead portions and outer leads, and

Sheet Has Been Replaced

I
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chip, REPLW(_:ED

are mounted a QFP package- GA nounted with a gate array

package—A@%LﬂmHnLed~mpLh nlcroconputer and a TSOP pac

e nounting board 11, noreover, thete-are

| rmunt j’uullllﬂﬂ 'ﬁ"ﬂj mlam tor C and a chip resistor R for matRERIMCEMENT SHEET

I mped generator GE for_feeding cl ock| sjgrmat-s:

The packages thus mount ed on t he nnuntfﬁg board 11 co S|t¢q aﬁngA
(AT Attachment) card 24, as 20 shown in Fig. 21. Here will g@“
descri bed the system configuration of the ATA card 2

said second leads being not electrically
connected to said semiconductor chip; and
(4) a package in which said semicohductor chip,
the inner lead portioﬁs of said first leads, the inner
5 lead portions of said second leads, and said bonding
wires ére packaged,
said package being formed into a generally
rectangular shape having a pair of long sides
extending in said first direction and a pair of short
10 sides extending in said second direction,

- wherein the outer leads 6f said first leads
protrude from one of the ﬁaired long sides of said
package whereas the outer leads of said second leads
protrude from the other of said paired long sides, and

15 wherein the outer leads of said first leads and the
outer leads of said first leads arranged in positions
opposed to each other are electrically connected

outqide said package.

20 2. A semiconductor device according to claim 1,
wherein the outer leads of said first leads and the
outer leads of said second leads protrude from said
package in parallel with said'second direction, and
the outer leads of said opposed first and second leads

25 are arranged generally linearly in said second
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The—AFA-(AT-Attachment) card 24 of Fig. 21 conforms to tGHIHISHEERHAS BEEN

‘and e used when an AT conpati bl e machi ng nakeRERUACED
acce ﬂmﬂmﬂl ﬂm di sk and is standardi zed by the PCMCI A (Persormat -
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direction.
3. A semiconductor device according to claim 1,

wherein said opposed first and second leads are

connected through wiring outside said package.

4. A semiconductor device according to claim 1,
wherein said semiconductor chip includes a memdry
array formed on its major surfacé, and an input/output
circuit arranged between said memory array and said

bonding pads.

5. A semiconductor device comprising:

(a) a mounting board having a plurality of
wirings on its major surface; and

(c) a plurality of semiconductor packages
mounted on the major surface of said mounting board,

;each of said semiconductor packages including:

(1) a generally rectangular semiconductor chip
having a plurality of bonding péds and a plurality of
semiconductor elements on its major surface,

said semiconductor chip having a pair of long
sides e#tending in a first direction and a pair of
short sides extending in a second direction generally

perpendicular to said first direction, and

—_—
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said bonding pads being arranged along one

‘a plurality of first leads arranged outside

said semiconductor chip and along the one of said pair

said first leads individually including inner

lead portions and outer leads, and the leading end

portions of said inner lead portions being

. electrically connected to the corresponding bonding

a plurality of second leads arranged outside

said semiconductor chip and along the other of said

said second leads individually including inner

lead portions and cuter leads, and said second leads

being not electrically connected to said semiconductor

a package in which said semiconductor chip,

the inner lead portions of said first leads, the_inner

lead portions of said second leads, and said bonding

said package being formed into a generally

rectangular shape having a pair of long sides

extending in said first direction and a pair of short

sides extending in said second direction,

(PCIN), the m croconputer
Menory), the flash nmenory 100,
said pair of longer sides:;
(2)
5 of long sides,
10 pads by bonding wires:
(3)
paired long sides,
15
chip; and
S(4)
20
wires are packaged,
25
T




and the—data—transter—between the flash nmenory 100 and

[ THISFREMIET AHAS BEEN

interface.  The_exchanges of the data and 15 addresses betwden t h&EPLACED

I-ndi VI ﬂlillu "j m””ﬁ the card are executed through thetoca u'oua

bus a I address bus designated by nuneral 27

MPU controIsLt he d%ta according to commands fromthe ojﬂﬁ%ﬂiﬁmﬂﬂwrSHEET
data fromthe outside are fed 20 t h#Bogh the DRAM to the {I fish menory

100 or fromthe flash menber 100 to the DRAM so that they ney Jom 1997
processed, i.e., witten in or read out at high rate. Vbl eover, the

MPU controlles through a CE (Chip

10

15

20

25

the outer leads of said first leads protrudigg__

from one of the pair of long sides of said package,
and |

the outer leads of said second leads protruding
from the other of said pair of long sides,

wherein said semicoﬁductor packages are so
arranged at predetermined spacings in said second
direction that the first leads and the second leads of
the adjoining semiconductor packages are opposed to
each dther, and wherein the leading ends of the outer
leads of the first leads and the second leads of said
adjoining semiconductor packages are connected through
the wiring which is formed on the major surface of

said mounting board.

6. A semiconductor device according to claim 5,
wherein the leading end portions of the first leads of
saiq;adjoining semiconductor packages are arranged on
'fir;; land portions of said wiring whereas the leading
end portions of the second leads of said adjoining
semiconductor packages are arranged on second land
portions of said wiring, and wherein the spacing
between said first land portions and said second land
portions is narrower than the spacing between said

outer leads.

-
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Q -
Enabl e) bus 28 which flash nmenory .100 data are to be 25 wil tTQH-’ ﬁﬂ; ];HAS BEEN
read out. In order to inprove the ACED

- 35- reliability of the data stored in the flash nenory 100
nmoreover, the MPU controls the ECC (Error Check REPLACEMENT SHEET
-41- .
—_— 10 JUN 1997

7. A semiconductor ¢evice according to claim 5.t
wherein the leading end portions of the first leads of
said adjoining semiconductor packages are arranged on |
first land portions of said wiring whereas the leading
5 end portions of the second ;eads of said adjoining
semiconductor packages afe arranged on second land
portions of said wiring, and wherein said first land
portions and said second land portions are integrally

formed.

This Sheet Has Been RT
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Correction) processing (control of the nunber of rewites of the

i ndi vidual sectors, control of thg, '+ 5:"accegs to defectlVERE?ﬁAeBﬁ&%ﬂPSHEET
R EMENT

the ware | eveling (averagi ng the nunber of rewites ¢

sectors). Al t hough the invention made by us has|béen
specifically described, taking the case of 10 Enbodi nentg,

: (i 18N W9got
be limted thereto but can _ Iﬁﬂlﬂ%aTy be nodified in yafi ous manners
wi t hout departing fromthe gist T her eof . _ —or exanpte—tire!

present invention can be appSEMZCONDUCTOR DEVICE

ABSTRACT OF THE DISCLOSURE

Disclosed are a resin-encapsulated semiconductor

package and a packaging structure, suited for a high

density mounting. Specifically, outer leads are

5 protruded from the two long sides of a rectangular

package. The inner leads in the package, connected to

- the outer leads protruding from one long side, are

connected through wires to the bonding pads of a

semiconductor chip encapsulated in the package,

10 whereas the inner leads in the package, connected to

the outer leads protruding from the other long side,

are in an electrically floating state in the package.

The semiconductor packages are arranged in a direction

on a card-shaped mounting board, and the opposed outer

15 leads of adjoining semiconductor packages are

electrically connected by wiring on the mounting

packages that they extend generally linearly.

Figure 1

board. The wiring is so laid below the semiconductor



to a sem conductor device in which the sem conductor 15 chip is encased
I n a package made of ceram c. Mor eover, the present_invention can

be applied to a seni conduct or devi ce having an LOC (L . i .
Po - 9 (LOREPPACPMENT SHEET

structure or a COL (Chip On Lead) structure. Mor e " :
present invention can be applied to 20 _a sem conduct or de iag 'Llﬂtwhi ch is
nounted a sem - conductor chip coastructed of a nenory |[ciircu JL;W'Q?Q?m
made up of a SRAM (Static Random Access Menory), an .
(Electrically Programmable Read Only Menory), an EEP (ElectricalTy
Er asabl e Programmabl e ROM and a FIG 1
1 .
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25 flash menory (flash EEPROV). - 36

- 1. A sem conductor device conpri sing: a rectanqgul ar - shaped
nounting board consists of a pair of |ong sides and shor ﬁEP o i

per pendi cul ar to said |long sides and said nounting board i h_lu.HE T
of wirings on its major surface, said wirings are extendgd] al ong sai in
si des, respectively; and a pluratity of semco taﬂJdUNUDV7 ]
devices nounted on said nmjor surface—of said nountf board, eagh
of said sem conductor nmenory devices including: a -

rect angul ar - shaped sem conductor chip having a
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plurality of external termnals on its major surface, said sem conductor

chip having a pair of long sides extending in a first direction and a pair
of short sides extending in a second direction generaIIyAneroendlcuIar to

said first direction; said external termnals bein fizyt If~¢u‘.
one of said pair of Iong si des; a pIurallty of firptpde Av_ at
al ong said one of said pair of |ong sides, said first |epndf %?gh |nclud|no
i nner |ead portions and outer |ead pOfBFons, and the end r tibddNRIE aLd_
i nner | ead portions being electricallytonnected to corr di ng ext ernal
term nal s; a plurality of second | eads arranged aljong the other 0
said pair of long sides, each said secK§§ lead are arrangd—epnnclfp to

said first |ead respectively, and i ng ner | ead portions and outer
| ead portions, and said second |ea 6ns Being not electrically

connected to said sem conduct or chip, a sealing body in which said
sem conduct or chip, the inner lead portions of said first |eads, the inner
| ead portions of said sB d | eads packaged, said sealing body being

formed into a rectangul ar ghd@e havingla pair of Iogg si des ejﬁending in
said first direction aﬂdAalpal of shoft 13 des exyedding in gdi'd second

di recti on,
3A(CS) ﬂ
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the outer | eads of said first |eads protruding fromone of the pair of |ong
sides of said sealing body, and the outer |eads of said second | eads

protruding fromthe other of said pair of |ong sides, wherei n one
of said first | ead and one of said second lead are electrically :

connected by one of said wring, respectively. 2.|REPL gﬂﬁ AV i
o gggaggggmmﬁ

devi ce according to claim1, wherein said one of said §
arranged in opposite to said one of said first lead. 3 1 @N 997

sem conductor device according to claiml1, wherein all jsdid é%é & ?eac
are arranged in opposite to said first |eads, respectivielly

-
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-37- - 4. A sem conduct or device according to claim 1, wherein.
~said plurality of sem conductor nmenory devices are arranged along said |ong

side of said nmounting board. 5. A sem conduct or devi

ce according to

claim4, wherein said plurality of wirings are extended under said

plurality of sem conductor nenory devices. 6.
device according to claim5, wherein sai® plurality of wi

EFlAC

|

EN

rggﬁjgj

to parallel each other. 7. A semiconduct or devi ce &c(
1, wherein one of said sem conductor nmenory device and the

sai d sem conductor device are adjoi ned each other, said ded

ording to clajmn
ot herJUph &9%f
ond | eads of 6n

1%

of said sem conductor nenory device and said first |eads|o
of said sem conductor nenory device being arranged cl oselly.

e ot her-—one




8. A seni conduct or device according to claim7, wherein said first
| eads and sai d second | eads of said sem conductor nenory _devices are

el ectrically connected by said one of said wiring. 9. Egﬁyszgixg-?.fJ
- - - | RERLACHNENT 4

seni conduct or device according to claim1, wherein said :

| eads and -said second | eads are bonded to said nounting pojard by sol der.

10. A semiconductor device according to claim 1} | fdQdUN 1997
conprising: a plurality of connector t€rninals are arran al ong one of
said shorter sides of said nounting board. 11. A sem fconductor

according to claim1, wherein eight sem conductor nenoryldeuxices are
nmounted on said nounting board. 12. A sem conductor device accordlng
to claim1, wherein said one of said wiring cormonly to said plurality of
devices inputs a sigps 13. A senicanduct or _derT e TORRLL_SiLPe a

mounting board having a plurattTy of wirings on its naLgr

~ Al ;-];—L

3A(CS)-
3A(CS)



surface; and a plurality of sem conductor menory devices nounted on
said mjor surface of said nounting board, each of said sem conduct or
menory devices incl udi ng: - a rectangul ar-shaped seff ret-or—ehi-p
having a plurality of external termnals on its ngjor ﬁMEgEGHEET

sem conductor chip having a pair of long sides extendingjn a 175t
direction and a pair of short sides exténding in a secqnd dijigegyy a7 ’

perpendi cular to said first direction, and sai d gxtjernal termnalls
bei ng arranged along one of said pair of |ong sides; S+t My
of first |eads arranged al ong said one of said pair of [l ong sides, said
first |leads each including inner |ead - 38-
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portions and outer |ead portions, and the end portions of

said inner |ead

portions being electrically connected to correspondi ng
a plurality of second | eads arranged al ong the other of

&

si des, each said second | ead are arranged opposite to sajd

respectively and including inner |ead portions and outer
said second | ead portions being not ele®trically connect
sem conduct or chi p; a sealing body in which said s
the inner |ead portions of said first |eads and the inne
second | eads are packaged, said sealing body being forne

I
bd

14

LACEMENT St

Irst | ead
padi AU 98¢, jand
to said

rrdactor chi p,
portions of said

Into a

rect angul ar shape having a pair of long sides extending in said first
direction and a pair of short sides extending in said second direction;

the outer |eads of said first |eads protruding fromone of the pair of |ong
sides of said sealing body; and the outer |eads of said second | eads

protruding fromthe other of said pair of |ong sides,

wher ei n one of

said first |ead and one of said second | ead which is opposite to one of
said first lead are electrically connected by the same wiring which is one

of said wiring. FIG, 9
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14. A sem conductor device according to claim13, wherein.all said:

second | eads are arranged in opposite to said first |eads,

15. A sem conduct or device according to claim 13, wherei e phtHa
of wirings are extended under said plurality of sem dordu bﬂi

menory device and arranged along said second directiorf. § 16! u
sem conduct or device according to claim 15, wherein said pl

N 2997

X

wWirings are arranged to parallel each other. 17. A sem conductor device
according to claim 13, wherein one of said sem conductor ne '

the other one of said sem conduct or qéhpry devi ce are adjoi ned each ot her
and nounted on said nounting board, said second |eads of one of
sai d sem conductor nenory device and said first |eads of the other one of
sai d sem conductor nenory devic | arr, e lyosely. 18. A

sen conduct or device according beég_m lf 94)n said first |eads and
second | eads of said sem conductor nenory devitces

10
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are electrically connected by said sanme wiring. 19. A sem conduct or
devi ce according to claim 13, wherein said plurality of fi5§§;+?§ﬁﬁgaﬁé——--
said second | eads are bonded to said nounting board by sol LA NR SHEET
sem conduct or device according to claim 13, wherein eight [sgm conductor
menory devi ces are nounted on said nounting board. BY 1BWuN 1997 1A}

seni conduct or device according to claimi®3, wherein said darfe wiring
commonly to said plurality of devices inputs a signal

. CFIG. 12 )
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22. A semi conduct or device conpri sing:
pair of long sides and a plurality of wirings on its major

a nmounting board having a

a.first and a second sem conductor nenory devices are noun
maj or surface of said nounting board, each of said

second sem conductor nmenory device including:

sem conductor chip having a pair of |ong sides extending i

direction and a pair of short

per pendi cular to said

first directi op—

termnals are arranged on its nma

| ong si des; a

pair of ‘long sides, said first
and outer |ead portions,

being electrically connected to c

| eads each including in
and the g portions of7said inner Iead portions

sides exjending in a second
a pluralitylof external

st and sai d

are t ng‘ll]amﬂsWedig

first

SHEE?;

| recrion

d al ong one of said-pair of

plurality JoFlaf acgdgarranged ong one of said

espondl ng 591 d t er nal

| ead portions

term nal s;

a plurality of second | eads rarranged—atong—the—other—of said
si des, each sai d secofdVeead arﬁranged opposite to EIqQd |first
respectively, and inc uEF_Sng:ii nn ead portions O NC
RB & = NC
CDE © H NG
3A< OEQd QNC 3B
Y00 O - NC
/01 &5 = NC
1102 = NC
/03 & = NC
9 Vss 1 NC y
(" Vee © QNG )
1104 R NC
/05 & (= NC
nd 1070 P
NC
SCC - BNC 38
= 0 NC
CE O 0 NC
NC . 2 NC
Vss O = NC
~ y,
PIN DESCRIPTION
PIN NAME FUNCTION
1/00-1/07 INPUT / OUTPUT
CE CHIP ENABLE
OE OUTPUT ENABLE
WE WRITE ENABLE
CDE COMMAND DATA ENABLE
Vee 'POWER SUPPLY
Vss GROUND
RB READY / BUSY
RES RESET
SC SERIAL CLOCK
NC NO CONNECT

pair of |ong

| eads




and outer lead portions, and said second | eads being not electrically

connected to said sem conduct or chip; a sealing body in which said
sem conductor chip, the inner |ead portions of said first_leads the ipReq
| ead portions of said second |eads are packaged, said s PQQ{QQ@%WBQ&&ET
formed into a rectangul ar shape having a pair of |ong si
said first direction and a pair of short sides extending iin §q¥guﬁ gr

direction; the outer |eads ofgsaid first |eads prptyudi rom or
of the pair of long sides of said seating body, and the puLer _leads. of
sai d second | eads protruding fromthe other of said pair pf |ong sides of
sai d seal i ng body, _ wher ei n on§§§f said_first | eads—of—satrd—frrst

e

and second nenory devi ce are el ec ly c@npfcted by one of said
wi ring, and one of said second | gai d f rst menor Y3devi ce bei ng
electrically connectgf to said W ring. A si/ébonductor devi ce

according to claim2 wherein said W ring |s extendedalong in a
direction where sg-gd-+st SeH-coRduct-or—devi-ce—ard—sdi-d—second

sem conduct or d&miggyare arr anged.
Vce :

RES
RB
CDE
OE

MEMORY ARRAY MEMORY ARRAY
MA MA

e

N1 O O o
WORD DECODER WD

CONTROL CIRCUIT CC

POWER SUPPLY CIRCUIT VC

- BP

1/00
1101
1102

1/03

Vss
Vss
Vee

WORD DECODER WD
WORD DECODER WD

COLUMN DECODER AND SENSE AMPLIFIER
CD & SA

04
105

1106
1107

MEMORY ARRAY MEMORY ARRAY
MA MA

M O 0O ooooo o oo o

SC

WE

CE

NC
Vss
Vss

WORD DECODER WD
WORD DECODER WD

(93]
2\
POWER SUPPLY CIRCUIT VC
WORD DECODER WD

ooo o o o




24. A sem conduct or device according to claim 23, wherein said W ring

I s extended along said | ong sides, linearly.
- 40 - 25. A seni conduct or devi ce according to claim?22, wherein sald

second |l ead of said first and said second sem conductor de mMENI . :
in opposite to said first lead of said first and said seco y o cﬁJTET
{ d ng to claim

devi ce, respectively. 26. A seni cohduct or device acc
22, wherein said wirings are extended — under said fiysg 1 GdUN 867 d

second sem conduct or devi ces.
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27. A sem conduct or device according to claim 26, wherein said

plurality of wirings are arranged to parallel each other. 28. A

sem conduct or device according to claim 22, wherein said first and sald
second sem conductor nenory devices are ad10|ned each ot hefpnprl Aot Coresr
| eads of said first semiconductor menory device and said fl[™st “MeBENGT ST

sai d second sem conduct or nenory devi cel#ei ng arranged cld.e y.

A seni conductor device according to clafm 22, wherein said| p] udf
outer lead portions of said first and said second | eads aﬁ‘;
nmounting board by sol der. 30. A sem conduct.or devi ge ‘acCtt
claim22, further conprising: a plurality of confector,
are arranged al ong one of said shorter sides of said nounting boaro.
A seni conduct or devi ce according to claim22, wherein said wiring connnnly
to said first and said @sem conductor nmenory devices inputs a signal.
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THI'S SHEET HAS BEEN

REPLACED 7. A sem conductor device according to claimbs. .
wherein the | eading end portions of the first |eads of '
sem conduct or packages are arranged on first land pot Jpal%;eﬁc] &ISHEEI

Wi ring whereas the leading 5 end portions of the secong _eaﬂﬁ ?JS‘! %%d
adj oi ni ng sem conduct or packages are arranged on secpnd | d :

-15-

FIG. 21

PCMCIA INTERFACE [~

0

PCIN

25(21)
PIN CONNECTOR
26 DATA INPUT/OUTPUT  JINPUTIOUTPUT | ADDRESS NPUT 24
D0-D15 CONTROL AG-A10
\ 4
GA
A
LOCAL DATA BUS LOCAL ADDRESS BUS
LDO-LD15 LAG-LAS
o7 (X!
CONTROL f CONTROL CONTROL
SIGNAL SIGNAL SIGNAL
DRAM
MPU
ROY/BSY] CE BUS
28{ PB10—11' PBO-QI L
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MEMORY




' q*Otaba -
port i onS‘O‘f*‘sal—d—w—anghand wherein said first WﬁACEMEHTrSHEE'P and mﬂ%'

ﬂillﬁfﬂli"ﬁilﬂll?lrlﬁll'lmegra"y e

-~ 36 -

- 26°0CT 1998

1. A semiconductor device comprising:

a rectangular-shaped mounting board consists of a pair of
long sides and short sides extending perpendicular to said long
sides and said mounting board having a plurality of wirings on its
major surface, said wirings are extended aleng said long sides,
respectively; and

a plurality of semiconductor memory devices mounted on
said major surface of said mounting board, each of said
semiconductor memory devices including:

a rectangular-shaped semiconductor <chip having a
plurality of external terminals on its major surface, said
semiconductor chip having a pair of long sides extending in a
first direction and a pair of short sides extending in a second
direction generally perpendicular to said first direction:

said external tsrminals belng arranged along one of said
pair of long sides;

a plurality of first leads arranged along said one of said
pair of long sides, said first leads each including inner lead
portions and outer lead portions, and the end portions of said
inner lead portions being elactrically connected to corresponding
external terminals;

a plurality of second leads arranged along the other of said
pair of long sides, each said second lead are arranged opposite to
said first lead respectively, and including inner lead portions
and outer lead porticons, and said second lead portions being not
electrically connected to said semiconductor chip:

a sealing body in which said semiconductor chip, the inner
lead portions of said first leads, the inner lead portions of said
second leads are packaged, said sealing body being formed into a
rectangular shape having a pair of long sides extending in said
first direction and a pair of short sides extending in said second
direction,

- the outer leads of said first leads protruding from one of
the pair of long sides of said sealing body, and the outerxr leads
of said second leads protruding from the other of said pair of
long sides,

wherein one of said first lead and one of said second

lead are electrically connected by one of said wiring,
respectively.

2. A semiconductor device according te claim 1, wherein said
cne of said second lead is arranged in opposite to said one of
said first lead.

3. A semiconductor device according to claim 1, wherein all
said second leads are arranged in opposite to said first leads,
respectively.
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4. A semiconductor device according to claim 1, wherein
said plurality of semiconductor memory devices are arranged along
said long side of said mounting board.

S. A semiconductor device according to claim 4, wherein said
plurality of wirings are extended under said plurality of
semiconductor memory devices. '

6. A semiconductor device according to claim S5, wherein
said plurality of wirings are arranged te parallel each other.

7. A semiconductor device according to claim 1, wherein one
of said semiconductor memory device and the other one of said
semiconductor device are adjoined each other, said second leads of
one of said semiconductor memory device and said first leads of
the other one of said semiconductor memory device being arranged
closely.

8. A semiconductor device according to claim 7, wherein said
first leads and said second leads of said semiconductor memory
devices are electrically connected by said one of said wiring.

9. A samiconductor device according to claim 1, wherein said
plurality of first leads and said second leads are bonded to said
mounting board by solder.

10. A semiconductor device according to claim 1, further
comprising: :

a plurality of connector terminals are arranged along cone of said

shorter sides of said mounting board.

11. A semiconductor device according to claim 1, wherein eight
semiconductor memory devices are mounted on said mounting board.

12. A semiconductor device according to claim 1, wherein said

one of said wiring commonly to said plurality of devices inputs a
signal.

13. A semiconductor device comprising:

a mounting board having a plurality of wirings on its major
surface; and

a plurality of semiconductor memory devices mounted on said
major surface of said mounting board, each of said semiconductor
memory devices including:

a rectangular-shaped semiconductor chlp having a plurality
of external terminals on its major surface, said semiconductor
chip having a pair of long sides extending in a first direction
and a pair of short sides extending in a second direction
perpendicular to said first direction, and

said external terminals being arranged-  along one of said
pair of long sides:

a plurality of first leads arranged along sald one of said
pair of long sides, said first leads each including inner lead
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portions and outer lead portions, and the end portions of said
inner lead portions baing electrically connected to corresponding
external terminals;

a plurality of second leads arranged along the other of said
pair of long sides, each said saecond lead are arranged opposite to
said first lead respectively and including inner lead portions and
outer lead portions, and said second lead portions being not
electrically connected to said semiconductor chip:

a sealing body in which said semiconductor chip, the inner
lead portions of said first leads and the inner portions of said
gecond leads are packaged, said sealing body being formed into a
rectangular shape having a pair of long sides extending in sald
first direction and a pair of short sides extending in said second
direction: '

the outer leads of said first leads protruding from one of
the pair of long sides of said sealing body; and the outer leads
of said second leads protruding from the other of said pair of
long sides, .

wherain one of said first lead and one of said second lead
which 1is opposite to one of said first lead arxe electrically
connected by the same wiring which is one of said wiring.

14. A semiconductor device according to claim 13, wherein all

said second leads are arranged in opposite to said first leads,
raspectively. : -

1s. A semiconductor device according to claim 13, wherein said
plurality of wirings are extended under said plurality of

semiconductor memory device and arranged along said second
direction.

l6. A semiconductor device according to claim 15, wherein said
plurality of wirings are arranged to parallel each other.

17. A semiconductor device according to claim 13, wherein one of
said semiconductor memory device and the other one of said
semiconductor memory device are adjoined each other and mounted on
said mounting board, said second leads of one of said
semiconductor memory device and said first leads of the other one
of said semiconductor memory device being arranged closely.

18. A semiconductor device according to claim 17, wherein said
first leads and sscond leads of said semiconductor memory devices
are electrically connected by said same wiring.

19. A semiconductor device according to claim 13, wherein said

plurality of first leads and said second leads are bonded to said
mounting board by solder.

20. A semiconductor device according to claim 13, wherein eight
semiconductor memory devices are mounted on said mounting board.
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21. A semiconductor device according to claim 13, wherain
said same wiring commonly to said plurality of devices inputs a
signal. :
22. A semiconductor device comprising:

a mounting board having a pair of long sides and a plurality
of wirings on its major surface; and

a first and a second semiconductor memory devices are
mounted on said major surface of said mounting board,

each of said first and said second semiconductor memory
device including:

a rectangular-shaped semiconductor chip having a pair of
long sides extending in a first direction and a pair of short
sides extending in a second direction perpendicular to said first
direction:

a plurality of external terminals are arranged on its major
surfaca and along one of said pair of long sidaes:

a plurality of first leads arranged along one of said pazr
of long sides, said first leads each including inner lead portions
and outer lead portions, and the end portions of said inner lead
portions being electrically connected to corresponding said
external terminals:;

a plurality of second leads arranged along the other of said
pair of long sides, each said second lead are arranged opposite to
said first leads respectively, and including inner lead portions
and outer lead portions, and said second leads being not
electrically connected to said semiconductor chip;

a sealing body in which said semiconductor chip, the inner
lead portions of said first leads, the inner lead portions of said
second leads are packaged, said sealing body being formed into a
rectangular shape having a pair of long sides extending in said
first direction and a pair of short sides extendlng in said second
direction:

the outer leads of said fxrst leads protruding from one of
the pair of long sides of said sealing body, and the outer leads
of said second leads protruding from the other of said pair of
long sides of said sealing body,

wherein one of said first leads of said first and second wemory
device are electrically comnected by one of said wiring, and one of said

second lead of said first memory device being electrically connected to said
wiring.

23. A semiconductor device according to claim 22, wherein said
wiring is extended along in a direction where said first

semiccnductor device and sald second semiconductor device are
arranged.

24. A semiconductor device according to claim 23, wherein said
wiring is extended along said long sides, linearly.
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25. A semiconductor device according to claim 22, wherein said
second lead of said first and said second semiconductor device are
arranged in opposité to said first lead of said first and said
sacond semiconductor davice, respectively. '

26. A semiconductor device according to claim 22, wherein said
wirings are extended under said first and said second
semiconductor devices. :

27. A semiconductor device according to claim 26, wherein said
plurality of wirings are arranged to parallel each other,

28. A semiconductor device according to claim 22, wherein
said first and said second semiconductor memory devices are
adjoined esach other, said second leads of said first semiconductor
memory device and said first leads of said second semiconductor
memory device being arranged closely.

29. A semiconductor device according to claim 22, wherein
said plurality of outer lead portions of said £first and said
second leads ara bonded to said mounting board by soldex.

30. A semiconductor device according to claim 22, further
comprising:

_ a plurality of connector terminals are arranged aleng one
of said shorter sides of said mounting board.

1. A semiconductor device according to claim 22, wherein said
wiring commonly to said first and said second. semiconductor memory
devices inputs a signal.



