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The basic cells In the internal cell array region can be miniaturized in
accordance with a scaling rule, The present invention relates generally to
a sem-  while the diminution of the size and pitch of the bond- iconductor
integrated circuit and, more particularly, to  ing pads Is limited to a
certain degree by restrictions a semiconductor integrated circuit
fabricated by a   5   on manufacturing conditions, such as the accuracy of
master slice approach, such as a gate array.        bonding, and the size
of bonding wires. A master slice approach method is able to pro-     The
lower limit of width of the 110 cell forming re- duce various semiconductor
integrated circuits re-  gion on the side of the bonding pads is restricted
by spectively having different logic functions and mem-  the bonding pads
and hence the width cannot be di- ory functions from a master wafer by
modifying a wir-  10   minished below a value limited by the bonding pads.
ing pattern formed on the master wafer. The master  The width of the 1/0
cell forming region on the side wafer comprises, for example, rows each of
a plurality  of the Internal cell array region is the same as the of basic
cells each consisting of complementary MIS-  width of the I/O cell forming
region on the side of the FETs. A plurality of basic cells for an I/O
buffer circuit,  bonding pads limited by the bonding pads. According-
respectively corresponding to external terminals are  15  ly, the
diminution of the area of the I/O cell forming arranged In the periphery of
the semiconductor inte-  region below a certain lower limit is Impossible
even grated circuit along the direction of arrangement of  if the area of
the input circuit cell forming region is di- the external terminals.
minished by miniaturizing the circuit elements to be Recent advancement in
the function of the gate  arranged in the input circuit cell forming
region, be- array type semiconductor integrated circuit device   20  cause
the diminution of the width of the I/O cell form- brought about urgent
demand for the further miniatur-      ing region on the side of the bonding
pads is limited ization and increase In the degree of integration of the
by the bonding pads. circuit elements of the gate array.
Suppose thatthe circuit elements in the basiccell A technique for the
miniaturization of circuit ele-  are miniaturized, gates are formed In an
Internal cell ments and the augmentation of the degree of integra-  25
array region having an area smaller than that of an or- tion of the gate
array is disclosed in Japanese Patent  dinary internal array region, and
the number of the Laid-open No. 63-53948. According to this known    gates
formed in the internal array region is greater technique, a rectangular
basic cell for an input-output  than that of gates formed in the ordinary
Internal ar- buffer circuit (hereinafter referred to as "I/O cell") dis-
ray region. Since the length of the sides of the Inter- posed outside an
internal cell array region in which a   30  nal cell array region
diminishes when the area of the plurality of rows of basic cells are
arranged at prede-  same is diminished, the number of the I/O cells which
termined Intervals along the direction of lines with  can be arranged
around the internal cell array region wiring regions therebetween is
divided into a basic  diminishes if the area of the I/O cell forming region
re- cell for an input buffer circuit (hereinafter referred to  mains
unchanged. However, when the number of the as "input circuit cell") and a
basic cell for an output  35  gates is increased, the number of the I/O
cells must buffer circuit (hereinafter referred to as output circuit  be
increased accordingly. Therefore, the area of the cell"), such Input
circuit cells and such output circuit  I/O cell forming region must be
diminished and the I/O cells are arranged alternately along the direction
of  cell arranged around the Internal cell array region arrangement of such
I/O cells, and external terminals  must be increased. However, as mentioned
above, It (hereinafter referred to as "bonding pads") are ar-  40  is
impossible to diminish the area of the I/O cell form- ranged around the 1/0
cell region In correspondence  ing region. Accordingly, a semiconductor
pellet hav- with the I/O cells.                                 ing a
greater area must be used to form an increased This known technique divides
an 1/0 cell forming  number of I/O cells and, consequently, the size of the
region into input circuit cell forming regions and out-  semiconductor
integrated circuit device is increased put circuit cell forming regions to
decide the size of  45  despite the diminution of the area of the internal
cell the input circuit cell forming regions without being re-  array
region, which entails difficulty in mounting sem- stricted by the size of
the output circuit cells. The size  iconductor Integrated circuit devices
in a high mount- of the input circuit forming region is diminished by an
ing density. area corresponding to a vacant space in which no cir-
Afurthertechnique for Increasing the integration cuit element is formed or
an area saved by the min-  50  density in the input/output cell region Is
disclosed in iaturization of the circuit elements.               EP-A-0 257
437. In this known technique part of the This known technique is able to
diminish the Input  input/output cell is realised by the cells of the
Internal circuit cell forming region without being restricted by  cell
array. the size of MISFETs for the output buffer circuit,     The present
invention has been made in view of which is greater than that of MISFETs
for the input  55  the foregoing problems and It is therefore an object of
buffer circuit, to enhance the capacity for driving ex-  the present
Invention to provide a technique capable ternal devices. However, this
known technique has  of forming an increased number of I/O cells without
the following problems.                            requiring a
semiconductor pellet having an increase 2    
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buffer circuit formed bywiring the I/O cells shown The semiconductor
integrated circuit device of     in Fig. 2; the present invention is
defined in the claims.        Figure 3B is a circuit diagram showing an
equiv- In a first aspect of the present invention, a sem-  alent circuit of
the output buffer circuit shown In iconductor integrated circuit device of
a master slice   5  Fig. 3A; type has a internal cell array region formed
on a sem-  Figure 4A is a plan view of an input buffer circuit iconductor
pellet, and a plurality of I/O cell forming re-  formed by wiring the I/O
cells shown in Fig. 2; gions radially arranged along the periphery of the
Figure 48 is a circuit diagram showing an equiv- semiconductor pellet from
the center of the Internal   alent circuit of the input buffer circuit
shown In cell array region around the Internal cell array region,  10  Fig.
4A; wherein each I/O cell forming region is divided into a  Figure 5 is a
schematic plan view of a semicon- plurality of cell forming regions along
the periphery of  ductor integrated circuit device In a second em- the
semiconductor pellet from the center of the inter-  bodiment according to
the present invention; and nal cell array regions, the cell forming regions
having  Figure 6 Is an enlarged schematic plan view of an a greater area
are arranged in the outer portion of the  15  output buffer circuit formed
in the I/O cell forming I/O cell forming region on side of edge of
semiconduc-  region of the semiconductor Integrated circuit tor pellet, and
the cell forming regions having a small-  shown in Fig. 5. er area are
arranged in the inner portion of the I/O cell forming region on side of the
Internal cell array form-  First Embodiment (Figs. 1, 2, 3A, 3B, 4A, 4B)
ing region.                                    20 In a second aspect of the
present invention, a        a semiconductor integrated circuit device in a
semiconductor integrated circuit device of a master  first embodiment
according to the present invention slice type has an internal cell array
region formed on  Is a CMOS gate array. a semiconductor pellet, and a
plurality of I/O cell form-  As shown in Fig. 1, an internal cell array
region ing regions radially arranged around the Internal cell  25   A is
disposed In the central portion of a semiconduc- array region along the
periphery of the semiconduc-  tor pellet 1. A plurality of basic cell lines
2 extending tor pellet from the center of the internal cell array re-  in
the X direction are arranged in the Y direction at gion, wherein the width
of I/O cell forming regions on  Intervals. Spaces between the adjacent
basic cell side of the periphery of the semiconductor pellet are  lines 2
are internal wiring regions B. Each basic cell greater than that of the I/O
cell forming regions on   30  line 2 comprises a plurality of basic cells
2a sequen- side of the internal cell array region.            tially
arranged along the X direction. Each basic cell Thus, the I/O cell forming
regions and bonding  2a comprises a plurality of pars each of an N-channel
pads can be arranged In the corners of the semicon-  MOS transistor
(hereinafter abbreviated to "NMOS") ductor pellet, in which any I/O cell
forming region is  and a P-channel MOS transistor (hereinafter abbrevi- not
formed in the conventional semiconductor inte-  35  ated to "PMOS"). The
NMOSs are the same in size grated circuit device. Accordingly, the number
of the  and function. I/O cell forming regions and the number of bonding
The internal wiring regions B formed between the pads of the semiconductor
integrated circuit device  adjacent basic cell lines 2 may be provided each
with are greater than those of the conventional semicon-  tens of aluminium
conductors formed on an under ductor integrated circuit device using a
semiconduc-  40  field [err] film. tor pellet having the same area.
A logic circuit having desired logical functions is Furthermore, the degree
of integration of the   formed by connecting the Input and output terminals
semiconductor integrated circuit device can be in-  of the NMOSs and PMOSs
of the basic cells 2a, and creased because the circuit elements in the
basic cell  connecting logic cells formed within each basic cell are
miniaturized and the number of the I/O cells ar-  45  line 2 by signal
lines, not shown, and power lines, not ranged around the Internal cell
array region need not  shown. be decreased even if the area of the Internal
cell array  External wiring region C is formed around the in- region is
diminished.                              ternal cell array region A. A
predetermined number of Embodiments of the invention will now be descri-
first cell forming regions 3a are arranged along the bed in detail, by way
of example, with reference to the   50  periphery of the external wiring
region C. Awiring re- accompanying drawings, in which:
gion D is formed around the first cell forming regions Figure 1 is a
schematic plan view of a semicon-  3a. Second cell forming regions 3b each
having an ductor integrated circuit device in a first embodi-  area greater
than that of the first cell forming region ment according to the present
invention;        3a are arranged along the periphery of the wiring re-
Figure 2 is a plan view of I/O cells formed in an  55   gion D. The number
of the second cell forming re- I/O cell forming region in the semiconductor
inte-  gions 3b Is equal to that of the first cell forming re- grated
circuit device of Fig. 1;                glons 3a, and the second cell
forming regions 3b cor- Figure 3A is a plan view of a plan view of an
output  respond to the first cell forming regions 3a, respec- 3    
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within the second cell forming range 3b. Forming the In the first
embodiment, each first cell forming re-  electrodes for the Input MOSs and
the MOSs for the gion 3a and the corresponding second cell forming
prebuffer circuit so as to extend in the direction of ar- region 3b
constitute an I/O cell forming region 3.  rangement of the bonding pads 4,
namely, in a direc- Bonding pads 4 are arranged around the second cell   5
tion substantially perpendicular to a straight line con- forming regions 3b
along the X and Y directions in   necting the internal circuit to the
bonding pad 4, en- one-to-one correspondence with the second cell
ables a signal line for transmitting a signal provided forming regions 3b.
by the internal circuit directly to the output buffer cir- An output buffer
circuit receives an electric signal  cult or the bonding pad 4 to be
extended over the first from an internal circuit having small electrical
driving   10  cell forming region 3a without requiring any additional
ability, amplifies the power of the electric signal to a  space In the
first cell forming region 3a. If the gate power level high enough to drive
an external electrical  electrodes for the Input MOSs and the MOSs for the
load, and protects the integrated circuit device from  prebuffer circuit
are extended in the same direction external surge noise. Circuit elements
for the output  as the signal line, a the first cell forming region 3a
buffer circuit are MOSs having a high driving ability,  15   must be
provided with an additional space for the sig- namely, MOSs having a large
W/L ratio (W: gate       nal line, and the signal lien cannot be formed
over the width, L: gate length), because capacitance of the    MOSs.
Accordingly, the first cell forming region 3a output bonding pad must be
charged and discharged.   must be enlarged. Accordingly, circuit elements
for the output circuit are  A space 10 (Fig. 2) forms because the space
larger than those for the input circuit. Therefore, the   20  available for
forming the first cell forming region 3a circuit elements for the input
circuit are formed in the  in correspondence with the second cell forming
re- first cell forming regions 3a, and the circuit elements  gion 3b In
which the output MOSs are formed varies for the output circuit, which are
larger than those for  with the position of the first cell forming region
3a the input circuit, are formed in the second cell forming  with respect
to the lengthwise direction of the corre- regions 3b.
25  sponding side of the pellet. The width of the space 10 Referring to
Fig. 2, the first cell forming region 3a  corresponding to the first cell
forming region 3a comprises a PMOS region 5P for a prebuffer circuit,
formed at a position corresponding to the central por- a PMOS region 6P for
an input circuit (hereinafter re-  tion of the corresponding side of the
pellet is the larg- ferred to as "input PMOS region"), an NMOS region
est and that ofthe space 10 corresponding to the first 5N for the prebuffer
circuit, and an NMOS region 6N   30  cell forming region 3a formed at a
position corre- for the input circuit (hereinafter referred to as "input
sponding to the extremity of the corresponding side NMOS region"). The
second cell forming region 3b     of the pellet is the smallest. In some
cases, any space comprises an NMOS region 7 for the output circuit    10 is
not formed at positions corresponding to the ex- (hereinafter referred to
as "output NMOS region")  tremitles of the corresponding side of the
pellet. A dif- formed near the first cell forming region 3a, and a pro-  35
fused layer and an aluminium pattern is formed in the tective resistance 9
formed near the bonding pad 4,  space 10, which are used as a guardring for
a well pot- and a PMOS region 8 for the output circuit (herein-  netial
fixing input circuit including the input MOSs. after referred to as "output
PMOS region") formed be-   Similarly to the basic cells 2, the circuit
elements, tween the output NMOS region 7 and the protective    namely, the
MOSFETs, resistances and polysilicon resistance 9.
40   gate electrodes, are formed in accordance with the The circuit
elements thus formed in the 1/0 cell  basic design (master design). Then,
after coating the forming regions 3 are connected properly by conduc-
entire surface of the pellet with a layer Insulating film, tors to
construct various functional circuits, such as  such as a phosphorous
silicate glass film (PSG film), an input buffer circuit, an output buffer
circuit or a bi-  contact holes are formed in the layer insulating film.
lateral buffer circuit.                         45   The contact hole
forming process and the following PMOSs and NMOSs for the prebuffer circuit
are    processes are modified in accordance with the de- connected only
when the I/O cell Is used as an output  sired logical functions of the
semiconductor integrat- buffer to phase an Internal signal for applying the
In-  ed circuit device. Then, a first aluminum wiring pat- ternal signal to
an external circuit.               tern (hereinafter referred to as "Al-I")
is formed on Referring again to Fig. 2, gate electrodes 5a, 5b,  50  the
upper surface. The Al-I includes lines for con- 6a and 6b
respectivelyforming the input PMOSs, the   structing logic circuits in the
basic cells 2, lines for input NMOSs, the PMOSs for the prebuffer circuit,
constructing the Input and output circuits in the 1/0 and the NMOSs for the
prebuffer circuit within the   cells 3, and underlayersforthe bonding
pads4. Then, first cell forming region 3a are extended in the direc-  a
second layer insulating film is formed, through tion of arrangement ofthe
bonding pads 4. Gate elec-  55  holes are formed in the seconed layer
insulating film, trodes 7a and 7b respectively forming the output     and
then a second aluminum wiring pattern (herein- NMOSs and the output PMOSs
are extended across     after referred to as "Al-II") is formed. The Al-II
in- the direction of arrangement of the bonding pads 4   cludes power lines
for the  O cells 3, and pads 4    
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the same pattern to form the up-  the number of the first cell forming
regions 3a which per layers of the bonding pads 4.                  can be
arranged around the external wiring region C Fig. 3A shows an output buffer
circuit formed by  is Increased accordingly. The Incremental second cell
connecting the I/O cells 3 of Fig. 2 by the Al-I and the  forming regions
3b corresponding to the incremental Al-II, and Fig. 3B shows an equivalent
circuit of the   5   first cell forming regions 3a are formed In the
corners output buffer circuit of Fig. 3A. In Fig. 3A, hatched por-  of the
semiconductor pellet 1. The lower limit of the tions are aluminum
conductors 11 and 12 including  width of the second cell forming regions 3b
is restrict- the Al-I and Al-II, and the power lines.           ed by the
bonding pads 4 and hence the width of the Referring to Fig. 3A, A signal
generated in the in-  second cell forming regions cannot be diminished be-
ternal cell array region A is transmitted through the   10  low a value
limited by the bonding pads 4. However, line 11 and the prebuffer circuit
formed in the first cell  since the periphery of the wiring region D Is
greater forming region 3a to the second cell forming region  than that of
the external wiring region C, the second 3b. An inverter circuit of a CMOS
construction is  cell forming regions 3b as many as the first cell form-
formed in the second cell forming region 3b by con-  ing regions 3a can be
arranged properly on the sem- necting the gate electrodes 7a in the output
NMOS re-  15  iconductor pellet 1. gion 7 and the gate electrodes 8a in the
output PMOS  Thus, the semiconductor Integrated circuitdevice region 8 by
the line 11, and connecting the diffused  in the first embodiment hasthe
following advantages. layer 7n in the output NMOS region 7 and the diffused
(1) The CMOS gate array in accordance with the layer 8p in the output PMOS
region 8 by the line 12   present Invention is provided with the I/O cell
for transmitting the signal to the bonding pad 4. The   20  forming regions
3 and the bonding pads 4 dis- bonding pad 4 is connected by a bonding wire
to a     posed in the corners of the semiconductor pellet lead terminal
provided on a package, not shown, con-  1, In which no I/O cell forming
region is disposed taining the semiconductor pellet 1, and the lead ter-
in the conventional gate array. Accordingly, the minal is connected to a
predetermined wiring formed,  CMOS gate array of the present invention can
be for example, on a printed wiring board provided out-  25  provided with
more I/O cell forming regions 3 and side the package.
more bonding pads 4 than those of the conven- Similarly, Fig. 4A shows an
input buffer circuit   tional gate array using a semiconductor pellet of
formed by connecting the circuit elements of the I/O  the same size. cells
3 of Fig. 2 by the Al-I and Al-II, and Fig. 4B  (2) Accordingly, the CMOS
gate array in the first shows an  equivalent circuit of the input buffer
circuit  30  embodiment of the present invention can  be pro- of Fig. 4A.
As shown in Fig. 4B, the input buffercircuit  vided with more I/O cell
forming regions 3 to in- comprises an input protection circuit consisting
of pro-  crease the gates, hence the pins, so that the tective resistance 9
and diodes formed in the second  CMOS/ gate array can be incorporated Into
a cell forming region 3b, and a two-stage CMOS inver-   complex system. ter
formed in the first cell forming region 3a. A signal  35  (3) Since the
first cell forming regions 3a and the applied to the bonding pad 4 is
transmitted through an  second cell forming regions are separated by the
aluminum conductor 13 to the second cell forming re-  wiring region D,
namely, the input PMOS region gion 3b, through the protective resistance 9
and an   5 and the input NMOS region 6 in the first cell aluminum conductor
14 to the two-stage CMOS in-       forming region 3a are separated from the
output verter circuit in the first cell forming region 3a, and   40  NMOS
region 7 and the output PMOS region 9 in further to the internal cell array
A through an alumi-  the second cell forming region 3b, the CMOS num
conductor 15. Powerline [err] and grounding lines   gate array Is resistant
to latch-up and noise. GND shown in Figs. 3A and 4A are included in the
(4) Accordingly, the input PMOS region 5 and the second aluminum wiring
pattern Al-II, and other con-  input NMOS region 6 in the first cell
forming re- ductors and regions are included in the first aluminum   45
gion 3a can be further miniaturized, which further wiring pattern Al-I. A
diffused layer, not shown, Is  increases the density of the circuit
elements. formed in the region 9 under the Al-I.                (5) When
the number of the I/O cell forming re- Since each I/O cell region 3 is
divided into the first  gions 3 arranged on the semiconductor pellet is
cell forming region 3a and a second cell forming re-  the same as that of
the conventional gate array, gion 3b, the circuit elements for the input
circuit are  so  the semiconductor pellet of the CMOS gate array formed In
the first cell forming region 3a, and the cir-  ofthe presentinvention is
smallerthan that of the cult elements, which are larger than those of the
Input  conventional gate array, so that the CMOS gate circuit, for the
output circuit are formed in the second  array of the present Invention
reduces the man- cell forming region 3b as shown in Figs. I to 4B, the
ufacturing cost. width of the first cell forming region 3a on the side of
5s the internal cell array region A is not restricted by the  Second
Embodiment (Figs. 5, 6) binding pad 4. Consequently, the first cell forming
region 3a can be formed in a small area, and hence    Referring to Fig. 5,
a plurality of i/O cell forming 5    
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contiguously and radially    that In the first embodiment excluding the
advantag- around an external wiring region C formed around an  es (3) and
(4) of the latter. internal cell array region A on a semiconductor pellet
The representative embodiments of the present 1a. The width of each 110
cell forming region 13 de-  invention disclosed herein have the following
advan- creases from the outer end toward the inner end   5   tages.
thereof. That is, the width of one end of the I/O cell  The semiconductor
device of a master slice sys- forming region 13 near a corresponding
bonding pad  tem has an internal cell array region formed in a por- 4 is
restricted by the bonding pad 4 and hence the  tion of a semiconductor
pellet, and a plurality of 1/0 width of this end cannot be changed.
However, since  cell forming regions formed in a radial layout around the
width of the other end of the I/O cell forming re-  10  the Internal cell
array region, In which each 110 cell gion 13 near the Internal cell array
region A la not re-  forming region is divided into a plurality of cell
forming stricted by the bonding pad 4, the width of the other  regions
radially arranged in orderof sizefrom the out- end of the I/O cell forming
region 13 is smaller than  erend toward the inner end of the semiconductor
pel- that of the end near the bonding pad 4.           let. Accordingly,
the I/O cell forming regions and the As shown in Fig. 6, an input PMOS
region 5 and   15  bonding pads can be formed in the corner portions of an
input NMOS region 6 are formed in the 1/0 cell  the semiconductor pellet
and hence the semiconduc- forming region 13 in conformity with the shape of
the  tor pellet is provided with more I/O cell forming re- I/O cell forming
region 13 near the internal cell array  gions than the semiconductor pellet
of the same size region A, and protective resistance 8, an output   of the
conventional semiconductor device. NMOS region 7 and an output PMOS region
9 are  20     The semiconductor device of a master slice sys- formed in the
I/O cell forming region 13 near the  tern has an Internal cell array region
formed in a por- bonding pad 4.                                     tion of
a semiconductor pellet, and a plurality of I/O The output NMOS region 7 and
the output PMOS   cell forming regions formed in a radial layout around
region 9 are formed in conformity with the shape of  the Internal cell
array region, in which each I/O cell the I/O cell forming region 13, while
the gate electro-  25  forming region is tapered from the outer end toward
des [err] and [err] of the output NMOS region 7, the gate  the inner end
thereof. Accordingly, the I/O cell form- electrodes [err] and [err] of the
PMOS region 9, the n+  ing regions and the bonding pads can be formed In
diffused layers  [err] and [err] of the output NMOS re-  the corner
portions of the semiconductor pellet and gion 7, and the p+ diffused layers
[err] and [err] of  hence the semiconductor pellet is provided with more
the output PMOS region 9 are formed in conformity  30  I/O cell forming
regions than the semiconductor pellet with the shape of the I/O cell
forming region 13.  of the same size of the conventional semiconductor The
circuit elements thus formed in the I/O cell  device. forming region 13 are
connected by conductors to      Thedisposition of the circuit elements for
an input form, for example, an input buffer circuit, an output  circuit on
the side of the internal cell array region and buffer circuit or a
bilateral buffer circuit. Fig. 6 shows   35  the disposition of circuit
elements for an output circuit an output buffer circuit 10a, in which the
gate elec-  on the side of the periphery of the semiconductor pal- trode 7a
of the output NMOS region 7 and the gate  let enables the circuit elements
to be formed In an I/O electrode 9a of the output PMOS region 9 are con-
cell forming region having a comparatively small nected by a signal line 11
for transmitting signals gen-  area, so that the semiconductor pellet can
be provid- erated in the internal cell array region A, and the n+   40  ed
with more I/O cell forming regions than the semi- diffused layer [err] of
the output NMOS region 7 and the  conductor pellet of the conventional
semiconductor p+ diffused layer [err] of the output PMOS region 9 are
device. connected by a signal line 12 for transmitting signals  Although
the I/O cell forming region of the sem- to the bonding pad 4. Aline 12a is
extended obliquely  iconductor integrated circuit device in the first em-
along the boundary of the I/O forming region 13.  45  bodiment consists of
the two cell forming regions, In the second embodiment, the I/O cell
forming  namely, the first cell forming region and the second regions 13
are tapered from the periphery of the sem-       cell forming region, the
I/O cell forming region may iconductor pellet 1 toward the center of the
internal  have additional cell forming regions, for example, a cell array
region A. Therefore, the corner portions of  third cell forming region and
a fourth cell forming re- the semiconductor pellet 1, in which no I/O cell
form-  50  gion. ing region is formed In the conventional semiconduc-
Although the present invention has been descri- tor integrated circuit
device, is used effectively, so  bed mainly as applied to a gate array,
which is the that the semiconductor pellet 1 can be provided with
principal purpose of application of the present inven- more I/O cell
forming regions 13 and more bonding  tion, the present Invention is
applicable also to other. pads 4 than the semiconductor pellet of the same
size  55  semiconductor integrated circuit devices, such as of the
conventional semiconductor integrated circuit  those having standard cells,
a composite gate array device. The semiconductor integrated circultdevice
in  or a bi-CMOS circuit having an input circuit cell form- thesecond
embodiment has the same advantages as   ing region provided with both
bipolar transistors and 6    
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7. A semiconductor integrated circuit device accord- ing to any one of the
preceding claims, further comprising: Claims
a wiring pattern for interconnecting the in- 5       put/output cells to
provide at least one of an input 1. A semiconductor Integrated circuit
device com-       circuit, an output circuit and an input-output cir-
prising:                                            cuit, said wiring
pattern interconnects also the in- a semiconductor substrate (1a, 1b);
put/output cells and the corresponding external an internal cell array (A)
comprising a plur-  terminals, respectively. ality of basic cell rows (2)
each having a sequen-  10 tial arrangement of a plurality of basic cells
(2a); a plurality of input/output cells (3) formed  Patentansprflche In one
or more radial layouts around the internal cell array, each of said
input/output cells (3) being  1. IC-Halbletterbauelement mit: provided with
a plurality of circuit elements to be   15  - elnem Halbleltersubstrat (la,
lb); interconnected to provide at least one of an input     - elnem Inneren
Zeilenarray (A) mit mehre- circuit, an output circuit and an input-output
cir-     ran Grundzellenzellen, von denen jede eine cuit; and
aufeinanderfoigende Anordnung mehrerer external terminals (4) respectively
corre-         Grundzellen (2a) aufwelst; sponding to the input/output
cells (3) and formed   20  - mehreren EingangstAusgangs-Zellen (3), around
a region in which the input/output cells (3)      die in einem oder
mehreren radialen Lay- are formed;
outs um das innere Zellenarray herum an- characterised in that the width in
a direc-        geordnet sind, wobel jede Elngangs/Aus- tion perpendicular
to the radial direction of the        gangszelle (3) mit mehreren
miteinanderzu layout of the basic cells of each of said input/out-  25
verbindenden Schaltungselementen verse- put cells (3a) adjacent to the
internal cell array       hen ist, um mindestens sine Eingangsstufe, (A) is
less than the width in a direction perpen-        eine Ausgangsstufe
und/oder sine Ein- dicular to the radial direction of the layout of the
gangs/Ausgangs-Stufe zu bilden; und basic cells of said input/output cells
(3b) adjacent   - Auaeren AnschlOssen (4), die jeweils den to the external
terminals (4).              30           Eingangs/Ausgangs-Zellen  (3)
entspre- chen und um elnen Bereich herum ausge- 2. A semiconductor
integrated circuit device accord-        bildet sind, in dem die
Eingangs/Ausgangs- ing to claim 1, wherein each input/output cell (3)
Zelien (3) ausgebildet sind; comprises a first cell forming region (3a) and
a    dadurch gekennzelchnet, daB die Breite In e1- second cell forming
region (3b) which are differ-  35  ner Richtung rechtwinkdlg zur radialen
Richtung ent in area;                                        des Layouts
der Grundzellen Jeder der Eln- gangs/Ausgangs-Zedlen (3a) neben dem inneren
3. A semiconductor integrated circuit device accord-      Zellenarray (A)
kielner ist als die Brelte in einer ing to claim 2, wherein the area of
said first cell  Richtung rechtwinklig zur radlalen Richtung des forming
regions (3a) is smaller than that of said  40  Layouts der Grundzellen der
Eingangs/Aus- second cell forming regions (3b).
gangs-Zellen (3b) neben den AuBeren AnschlOs- sen (4). 4. A seminconductor
integrated circuit device ac- cording to claim 1, wherein each input/output
cell  2. IC-Halblelterbauelement nach Anspruch 1, bei (3) tapers in width.
45      dem jede Eingangs/Ausgangs-Zelle (3) einen or- sten
Zellenausbildungsbereich (3a) und einen 5. A semiconductor Integrated
circuit device accord-    zweiten Zellenausbildungsbereich (3b) aufweist,
ing to any one of the preceding claims, wherein     die verschiedene
Flachen aufweisen. said circuit elements include MISFETs for an in- put
circuit, and MISFETs for an output circult.    50  3.
IC-Halbleiterbauelement nach Anspruch 2, bel dem die FRache der ersten
Zellenausbildungebe- 6. A semiconductor integrated circuit device accord-
reiche (3a) kielner ist als diejenige der zweiten ing to claim 5 as
dependent from claim 2 or claim   Zellenausbildungsberelche (3b). 3,
wherein said MISFETs for an input circuit are formed in said first cell
forming regions (3a) and   55   4. IC-Halbleiterbauelement nach Anspruch 1,
bei said MISFETs for an output circuit are formed in    dem jede
Ehngangs/Ausgangs-Zelle (3) sich ver- said second cell forming regions
(3b).             jfngende Brelte aufweist. 7    11    EP 0 349 294 B1
12 



MOS transistors.                                   7. A semiconductor
Integrated circuit device accord- ing to any one of the preceding claims,
further comprising: Claims
a wiring pattern for interconnecting the in- put/output cells to provide at
least one of an Input 1. A semiconductor integrated circuit device com-
circuit, an output circuit and an input-output cir- prising:
cult said wiring pattern interconnects also the in- a semiconductor
substrate (1a, 1b);           put/output cells and the corresponding
external an Internal cell array (A) comprising a plur-  terminals,
respectively. ality of basic cell rows (2) each having a sequen-  10 tial
arrangement of a plurality of basic cells (2a); a plurality of Input/output
cells (3) formed  Patentansprfiche in one or more radial layouts around the
Internal cell array, each of said input/output cells (3) being  1.
IC-Hatblelterbauslement mit provided with a plurality of circuit elements
to be   15  - elnem Haibleltersubstrat (la, lb); interconnected to provide
at least one of an Input    - elnem Inneren Zellenarray (A) mK mehre-
circuit, an output circuit and an input-output cir-     ren
Grundzellenzellen, von denen Jede sine cuit; and
aufelnanderfolgende Anordnung mehrerer external terminals (4) respectively
corre-         Grundzellen (2a) aufweist; sponding to the input/output
cells (3) and formed   20  - mehreren Eingangs/Ausgangs-Zellen (3), around
a region in which the input/output cells (3)     die in elnem oder mehreren
radlalen Lay- are formed;                                             outs
urn des Innere Zellenarray herum an- characterised in that the width in a
direc-       geordnet sind, wobel Jede ElngangslAus- tion perpendicular to
the radial direction of the       gangszele (3) mit mehreren miteinanderzu
layout of the basic cells of each of said input/out-  25  verbindenden
Schaltungselementen verse- put cells (3a) adjacent to the Internal cell
array      hen Ist, um mindestens sine Eingangsstufe, (A) is less than the
width in a direction perpen-       eine Ausgangastufe undloder sine Ein-
dicular to the radial direction of the layout of the
gangs/Ausgangs-Stufe zu bilden; und basic cells of said input/output cells
(3b) adjacent  - tuBeren Anschlissen (4), die jewels den to the external
terminals (4).             30           Eingangs/Ausgangs-Zellen  (3)
entspre- chen und um elnen Berekch herum ausge- 2. A semiconductor
integrated circuit device accord-          bildet sind In dem die
ElngangalAusgangs- ing to claim 1, wherein each input/output cell (3)
Zellen (3) ausgeblidet sind: comprises a first cell forming region (3a) and
a   dadurch gekennzelchnet daB die Breite In el- second cell forming region
(3b) which are differ-  35  ner Richtung rechtwindlig zur radialen Rbchtung
ent in area.                                       des Layouts der
Grundzellen Jeder der Ein- gangs/Ausgangs-Zellon (3a) neben dem hnneren 3.
A semiconductor integrated circult device accord-    Zellenarray (A)
idelner bst als die Breite in elner ing to claim 2, wherein the area of
said first cell  Rlchtung rechtwinklig zur radlalen Richtung des forming
regions (3a) is smaller than that of said  40  Layouts der Grundzellen der
Eingangs/Aus- second cell forming regions (3b).
gangs-Zellen (3b) neben den AuBeren Anschlfs- sen (4). 4. A seminconductor
integrated circuit device ac- cording to claim 1, wherein each input/output
cell  2. IC-Halbleiterbauelement nach Anspruch 1, bei (3) tapers in width.
45      dem oede Eingangs/Ausgangs-Zelle (3) elnen er- sten
Zellenausbildungsbereich (3a) und oenen 5. A semiconductor integrated
circuit device accord-       zwelten Zelienausbildungsbereich (3b)
aufwelst, Ing to any one of the preceding claims, wherein    dbi
verschledene Flfichen aufweisen. said circuit elements include MISFETs for
an in- put circuit, and MISFETs for an output circuit.    so  3.
IC-Halbleiterbauelement nach Anspruch 2, be! dem die F1iche der ersten
Zellenausbildungsbe- 6. A semiconductor integrated circuit device accord-
reiche (3a) Idolner let als diejenige der zweiten ing to claim 5 as
dependent from claim 2 or claim   Zellenausbildungsberelche (3b). 3,
wherein said MISFETs for an input circuit are formed in said first cell
forming regions (3a) and   55   4. IC-Halbleiterbauelement nach Anspruch 1,
bel said MISFETs for an output circuit are formed in   dem Jode
EingangslAusgangs-Zelle (3) sich ver- said second cell forming regions
(3b).            jpngende Brelte aufweist. 7    13                  EP 0
349 294 B1                 14 5. IC-Halbleiterbauslement nach elnerm det
vorste-  2. Dispositif A circuits Integres a semiconducteurs 



henden Ansprflcho, bel dem die Schattungsele-      selon la rovendicatlon
1, dans lequel chaque oel- mente MISFETs fOr sine Eingangsstufe und
lule d'entree/sortle (3) comprend une r6glon (3a) MISFETs fur sine
Ausgangsstufe beinhalten.         deformation d'une premniere cellule stuns
reglon 5      (3b) de formation d'une seconds cetlule, Css r6- 6.
IC-Halbleiterbauelement nach Anspruch 5 In Ab-      glons ayant des aires
dff6rentes. hangigkeit von Anspruch 2 odor Anspruch 3, bel dam die MISFETs
fOr sine Ehngangsstufs in den   3. Dlspositif a circuits lntdgris A
semloonducteurs ersten Zellenausbildungsberelchen (3a) und die     selon la
revendlcation 2, dans lequel l'alre deedi- MISFETs fOr sine Ausgangsstufe
In den zwelten   10  tes reglons (3a) constituant les premiores collu-
Zellenausbildungsboreichen  (3b) auagebildet       lea eat inferieure a
celle dosditos r6glons (3b) sind.
constituant des secondes cellules. 7. IC-Haibiolterbauelement nach sinem
der vorste-  4. DispositHf a circuits Integr6s a semloonducteurs - henden
AnsprOche, das ferner folgendes auf-  1S   selon la revendlcatton 1, dans
loquel la largeurde waist:
chaque cellule d'entree/sortle (3) so r6tr6cit - en Verdrahtungsmusterzum
Verbinden der EingangslAusgangs-Zelien untereinander,    5. Dispostif A
circuits lntdgre A semloonductburs um mindestens sine Elngangsstufe, sine
selon Pune quelconque des revendications pr6- Ausgangsstufe  undloder  sine
Eln-  20       cdentes, dans lequel lesdits e6lments de circuit
gangs/Ausgangs-Stufe zu bilden, welches        contlennent des transistors
MISFET pour un cir- Verdrahtungsmuster  auch   die  Ein-           cuit
d'entree et des transistors MISFET pour un gangslAusgangs-Zelien und dieo
entspre-        circuit de sortie. chenden Auferen Anschlisse jeweils mit-
eenander verbindet.                   25  6. Dispositlf A circuits int6gr6s
A semiconducteurs selon Ia revendication 5 consider6e comme de- pendante de
la revendication 2 ou 3, dans lequel Rovendlcatlons
lesdits transistors MISFET pour un circuit den- tr6e sont formes dens
lesdites regbons (3a) cons- I. Dispositif A circuits Int6gr6s A
serniconducteurs  3o  tituant des prernleres cellules et lesdits transis-
comprenant:                                        tors MISFET pour un
circuit de sortie sont form6s un substrat semiconducteur (la,lb);
dans lesdites reglons (3b) constituantdes seoon- un reseau de cellules
Internee (A) compre-    des cellulos. nant une pluralite de rang6es de
oellulos de base (2), dont chacune comprend un agencement s6-  35  7.
Dlspositif a circuits hnt6gr6s A semiconducteurs quentlbl d'une pluralite
de cellules de base (2a);  selon lune queloonque des revendications pr6-
une pluraIlte de cellules d'entr6e/sortle (3)  cedentos, comportant en
outre: disposees suivant un ou plusiours ensembles ra-          une
structure do cablage pour l'lntercon- diaux autour du r6seau interne de
cellules, cha-    nexion des cellules d'entr6e/sortie de manlere A cuno
desdites cellules d'entreelsortie (30) etant  ro  reallser au moins un
circuit d'entr6e, un circuit de 6quipde d'une pluralit6 d'616ments de.
circuits de-  sortie ou un circuit d'entrde-sortle, ladito structu- vant
etre Interconnect6s pour former au. momns un   re de cAblage
Interconnectant 6galement respc- circuit d'entree, un circuit de sortie et
un circuit  tivement les collules d'entr6ef sortie et les bor-
d'ontrbe-sortio; et                                 nes ext6rieures
correspondantbs. des bornes ext6rieures (4) correspondant  45
respectivement aux cellules d'entr6elsortie (3) et form6es autour d'une
regbon dans laquelle les cellules d'entree/sortie (3) sont form6es;
caracterisA en co quo la largeur dons une direction perpondiculaire A la
direction radiale de   5o I'ensernble des cellules de base de chacune des-
dites cellules d'entr6e/ sortie (3a) adjacentes au r6seau interne de
collules (A), ost inferieure A Ia largeurdans une direction perpendiculaire
a la di- rection radiale de l'ensemble des cellules de  65 base desdites
cellules d'entr6e/sortie (3b), adja- centbs aux bornes exterieures (4). 8 8


