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[57] ABSTRACT

Provided on the periphery of a semiconductor chip are a
clock input pad 10 and a clock driver 11. Clock pulse
generators 13A to 13G are provided to functional blocks
12A to 12F. A clock signal line 14. through which clock
signals are transmitted to the clock pulse generators 13A to
13G. is composed of a first clock line 14a extending from the
clock driver 14 to the center of the semiconductor chip. and
a plurality of second clock lines branching. at the center of
the semiconductor chip. from the leading end of the first
clock line to extend to the clock pulse generators 13A to 13G
respectively.

3 Claims, 8 Drawing Sheets
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1
SEMICONDUCTOR INTEGRATED CIRCUIT

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue. ‘

BACKGROUND OF THE INVENTION

This invention relates to a semiconductor integrated cir-
cuit containing plural functional blocks.

As the density of components on semiconductor inte-
grated circuits and the speed of operation increase. the size
of semiconductor chips and power consumption increase.
Accordingly, 1t 1s increasingly becoming important that
functional blocks in a semiconductor integrated circuit are
stably fed clock pulses and electric current.

In a conventional semiconductor integrated circuit having
a multi-level metal interconnect-wiring configuration. there
are no interconnect-wiring limitations in a metal
interconnect-wiring layer. and it is so intended that the area
occupied by metal interconnect-wirings connected to func-
ttonal blocks i1s reduced to a minimum.

A first conventional semiconductor integrated circuit is

explained. A clock signal line and a power supply line of
such a circuit are detailed.

FIG. 10 is an illustration showing a clock signal line and
a power supply line in a conventional semiconductor inte-
grated circuit. A clock input pad. indicated by reference
numeral 80. is provided on the periphery of a semiconductor
chip. A clock driver, indicated by reference numeral 81, is
provided. which locates next to the clock input pad 80.
Functional blocks. indicated by reference numerals 82, 83.
84. and 85, are provided in the semiconductor chip, each
functional block containing a clock pulse generator. AV,
power supply line is indicated by reference numeral 86. A
Vs power supply line (ground) is indicated by reference
numeral 87. A clock signal line, indicated by reference
numeral 88, is a transmission line through which clock
signals sent out from the clock driver 81 are transmitted to
the clock pulse generators in the functional blocks 82, 83.
84. and 85.

In the above-described semiconductor integrated circuit.
the clock signal line 88 has priority of interconnect-wiring
over other signal lines, which allows the clock signal line 88
to run to a clock pulse generator by shortest.

However. in the first conventional semiconductor inte-
grated circuit, the area occupied by a power supply line or
a clock signal line becomes greater as the density of com-
ponents on a semiconductor chip becomes higher.
Additionally, a clock signal line lengthens as the size of a
semuconductor chip increases. This causes a greater differ-
ence in the interconnect-wiring length of a clock signal line,
between functional blocks. The clock skew between func-

tional blocks becomes serious. accordingly.

In accordance with this prior art technique. an uppermost-
level metal interconnect-wiring layer is provided with signal
lines of the functional blocks 82. 83, 84, and 85. in addition
to the clock signal line 88, the V , power supply line 86,
and the Vg, power supply line 87. For the case of a
semiconductor integrated circuit having a multi-level
interconnect-wiring layer. the metal interconnect-wiring of
an upper-level layer is likely to be damaged due to the
difference in film thickness of the metal interconnect-wiring
of a lower-level layer. This presents a drawback that the
fabrication of semiconductor integrated circuits with a
multi-level metal interconnect-wiring layer is difficult.
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Japanese Patent Application. published under No.
64-571736, discloses a second conventional semiconductor
integrated circuit.

This semiconductor integrated circuit intends to reduce
the value of resistance of a clock signal line of the foregoing
first conventional semiconductor integrated circuit. In this
semiconductor integrated circuit, an uppermost-level metal
interconnect-wiring layer is exclusively used for the
interconnect-wiring of a clock signal line. Such an upper-
most-level layer is a non-¢tched, flat layer for the supply of
clock signals.

Since. in the second conventional semiconductor inte-
grated circuit, a non-etched flat layer constitutes a clock
signal line, this reduces the value of resistance thereof.
However, the capacitance of interconnect-wiring 1s over S00
times that of the prior art interconnect-wiring. More time
and power are consumed to drive a clock signal. This prior
art technique seems characterized in that it requires no
etching steps in processing. However. an external input pad
must be provided on an uppermost-level layer. which neces-
sitates etching for distinguishing a clock signal line from an
external input pad. Further, the power supply lines are not
different from those in the prior art techniques so that the
arca of a semiconductor chip inevitably increases. Although
the clock skew between functional blocks i1s canceled using
the second conventional semiconductor integrated circuit.
there are several disadvantages which prevent such a semi-
conductor integrated circuit from being put into practical

applications.

Japanese Patent Application. published under No.
1-289155. discloses a third conventional semiconductor
integrated circuit.

This third semiconductor integrated circuit employs a
clock signal feed method. A single clock pulse generator is
provided at the center of a semiconductor chip. A clock
driver sends out clock signals to the single-provided clock
pulse generator. Upon receiving a clock signal, the clock
pulse generator directly drives each functional block. This
semiconductor integrated circuit intends to reduce the clock
skew between functional blocks by making the interconnect-
wiring lengths from one clock pulse generator to each
functional block almost equal.

The third conventional semiconductor integrated circuit,
however, has some disadvantages. Although the arrange-
ment of providing a single clock pulse generator at the center
of a semiconductor chip produces the foregoing advantage
that the interconnect-wiring lengths from on single clock
pulse generator to each functional block become almost
equal. it presents several problems that a greater voltage
drop occurs since the distance between a clock pulse gen-
crator and a power pad lengthens. Furthermore, a logical
circuit. which shares the same power supply line with the
clock pulse generator, suffers noises. since only one clock
pulse generator is provided thereby consuming much power

and causing a voltage drop.

In this conventional semiconductor integrated circuit. the
distance between a clock pulse generator and a functional
block still stays lengthy so that the difference in distance

between a clock pulse generator and a functional block 1s
still existent. In consequence, the clock skew will not be

suppressed effectively.
SUMMARY OF THE INVENTION

It is therefore a general object of the invention to provide
an improved. practical semiconductor integrated circuit so

as to reduce clock skew.
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To achieve this object. the present invention discloses
several improved semiconductor integrated circuits. In a first
semiconductor integrated circuit of the present invention,
functional blocks each contain a clock pulse generator, and
a clock signal line. through which clock signals are trans-
mitted to the clock pulse generators of the functional blocks.
is so formed that it extends from a clock driver provided on
the periphery of a semiconductor chip to the center of the
semiconductor chip at which it branches and extends to each
functional block.

More specifically, the first semiconductor integrated cir-
cuit is a semiconductor integrated circuit wherein a plurality
of functional blocks are provided on top of a semiconductor
chip formed on which periphery is a clock input pad. This
semiconductor integrated circuit comprises (a) a clock driver
for outputting a clock signal. which is provided on the
periphery of the semiconductor chip and locates next to the
clock input pad. (b) a plurality of clock pulse generators.
which are provided within the functional blocks
respectively, and (c) a clock signal line, through which clock
signals fed from the clock driver are transmitted to the clock
pulse generators. wherein the clock signal line is composed
of a first clock line extending from the clock driver to the
center of the semiconductor chip, and a plurality of second
clock lines branching from the leading end of the first clock
line at the center of the semiconductor chip to extend to the
clock pulse generators respectively.

In accordance with the first semiconductor integrated
circuit, a clock driver is provided on the periphery of a
semiconductor chip, which locates next to a clock input pad.
This shortens the distance between a clock input pad and a
clock driver, thereby achieving a stable power supply to a
clock driver and a noise reduction in other active elements.

Because of the provision of a clock pulse generator to
each functional block. the degree of a drop in voltage in a
clock pulse generator can be reduced. The occurrence of
noises can be suppressed. Further. the clock overlap between
functional blocks can be canceled. Since the interconnect-
wiring length from a clock pulse generator to an active
element in each functional block shortens. this reduces the
difference in the interconnect-wiring length between a clock
pulse generator and an active element. As a result, the clock
skew taking place in each functional block can be reduced.

Since a clock signal line is formed by a first clock line and
plural second clock lines in such a way as described above,
this reduces the difference in interconnect-wiring length
between second clock lines. and therefore the clock skew
between functional blocks can be reduced.

In the first semiconductor integrated circuit, it is preter-
able that a first clock line has a greater line width than any
of second clock lines.

This reduces the electric resistance in the first clock line,
thereby resulting in the clock skew reduction between
functional blocks.

In the first semiconductor integrated circuit, it is prefer-
able that second clock lines have the same interconnect-
wiring length.

This makes the interconnect-wiring lengths of clock sig-
nal lines from a clock driver to each functional block almost
cqual. thereby resulting in the clock skew reduction between
functional blocks.

In a second semiconductor integrated circuit, particular
one of metal interconnect-wiring layers of a multi-level is
for the substantial exclusive use of a power supply line and
a clock signal line. and is given greater design rules of lines
and spaces. in order to reduce the value of resistance of a
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clock signal line and to make the interconnect-wiring length
to each functional block equal.

More specifically, the second semiconductor integrated
circuit is a semiconductor integrated circuit comprising a

plurality of functional blocks provided on a semiconductor
chip and a multi-level metal interconnect-wiring layer,
wherein particular one of the metal interconnect-wiring
layers is for the substantial exclusive use of a power supply
line and a clock signal line through which clock signals are
transmitted to the functional blocks. and the particular metal
interconnect-wiring layer is given greater design rules for
lines and spaces than the remaining metal interconnect-
wiring layers.

This reduces the electric resistance of a clock signal line
and the difference in interconnect-wiring length between
clock signal lines. which results in reducing the clock skew
between functional blocks.

In the second semiconductor integrated circuit, it 1s pref-
erable that the foregoing particular metal interconnect-
wiring layer i1s an uppermost-level layer in a semiconductor
chip.

With this arrangement. it is possible to advantageously
make the line width of a power supply line wider, and thus
a stable power supply is obtained. Further, power supply
lines and clock signal lines. both of which are less applicable

to being subjected to automated interconnect-wiring steps.
are arranged on an uppermost-level layer which is originally
less applicable to being subjected to automated interconnect-
wiring steps. This makes it possible to classify layers by step
to distinguish an uppermost-level layer not subjected to
automated interconnect-wiring steps from other lower-level

layers subjected to automated interconnect-wiring steps.
This simplifics automated interconnect-wiring processing.

In the second semiconductor integrated circuit, it is pref-
erable that the foregoing particular metal interconnect-
wiring layer is provided with no interconnect-wirings except
for a power supply line and a clock signal line.

This much reduces the electric resistance of a clock signal
line and the difference in interconnect-wiring length
between clock signal lines, thereby remarkably reducing the
clock skew between functional blocks.

DESCRIPTION OF THE DRAWINGS

In the appended drawings:

FIG. 1 is a schematic interconnect-wiring diagram of a
semiconductor integrated circuit of a first embodiment of the
present invention;

FIG. 2(a) shows an internal configuration of a functional
block of the semiconductor integrated circuit of the first
embodiment;

FIG. 2(b) shows how the semiconductor integrated circuit
of the first embodiment reduces the clock skew:

FIG. 3 shows in cross section a sesmiconductor integrated
circuit of each of a second to a fifth embodiment;

FIG. 4 is a schematic interconnect-wiring diagram of a
third-level metal interconnect-wiring layer of the semicon-
ductor integrated circuit of the second embodiment:

FIG. § is a schematic interconnect-wiring diagram of a
third-level metal interconnect-wiring layer of the semicon-
ductor integrated circuit of the third embodiment;

FIG. 6 is a schematic interconnect-wiring diagram illus-
trating a first and second clock signal lines of the semicon-
ductor integrated circuit of the third embodiment;,

FIG. 7 is a schematic interconnect-wiring diagram of a
third-level metal interconnect-wiring layer of the semicon-
ductor integrated circuit of the fourth embodiment:;
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FIG. 8 is a schematic interconnect-wiring diagram of a
third-level metal interconnect-wiring layer of the semicon-
ductor integrated circuit of the fifth embodiment;

FIG. 9 is a schematic interconnect-wiring diagram illus-
trating a clock signal line of the semiconductor integrated
circuit of the fifth embodiment; and

FIG. 10 is a schematic interconnect-wiring diagram of the
foregoing first conventional semiconductor integrated cir-
Cuit.

DETAILED DESCRIPTION OF THE
INVENTION

Fi(. 1 outlines the interconnect-wiring of a semiconduc-
tor integrated circuit of a first embodiment of the invention.
As shown in the figure, provided on the periphery of a
semiconductor chip is a clock input pad 10. A clock driver
11 locates next to the clock input pad 10, which sends out
clock signals. The clock driver 11 is fed power from the
clock input pad 10. Since the clock driver 11 locates near the
clock input pad 19, this assures a stable power supply to the
clock driver 11 thereby making other active elements free
from noises.

Formed on the semiconductor chip are functional blocks
12A. 12B, 12C. 12D, 12E and 12F The functional block
12A is provided with clock pulse generators 13A and 13B.
The functional block 12B is provided with a clock pulse
generator 13C. The functional block 12C is provided with a
clock pulse generator 13D. The functional block 12D is
provided with a clock pulse generator 13E. The functional
block 12E is provided with a clock pulse generator 13F. The
functional block 12F is provided with a clock pulse genera-
tor 13G. Because of the provision of the clock pulse gen-
erators 13A to 13G to the functional blocks 12A to 12F.
power consumption by each individual clock pulse generator
can be held low, thereby achieving a noise reduction.

A clock signal line 14. through which a clock signal
output from the clock driver 11 is transmitted to the clock
pulse generators 13A to 13G. 1s composed of a first clock
line 14a which runs from the clock driver 11 to the center of
a semiconductor chip A. and a plurality of second clock lines
14b branching from the leading end of the first clock line 14a
at the center of the semiconductor ship A to extend to the
clock pulse generators 13A to 13G. respectively. Here,
design rules for the first clock line 14a are set so that it has
a greater teature size than the second clock lines 14b.
Further, the feature size of the first clock line 14a is more
than twice that of other lines. Since the second clock lines
14b start branching from at the center of the semiconductor
chip to extend to the functional blocks 12A to 12F
respectively, all the second clock lines 14b have almost the
same interconnect-wiring length. The clock skew between
two of the functional blocks 12A to 12F can be reduced.

FIG. 2 explains how the above-described semiconductor

integrated circuit reduces the clock skew between functional
blocks.

FI1(5. 2(a) illustrates the internal structure of the functional
blocks 12B and 12C. In the figure. latches are indicated by
reference numerals 16A, 16B. 16C, and 16D. Input data,
input to the latch 16A. is indicated by reference numeral
17A. Output data, output from the latch 16A. is indicated by
reference numeral 17B. and the latch 16B is fed the output
data 17B. QOutput data, output from the latch 16B, is indi-
cated by reference numeral 17C. Input data, input to the
latch 16D, is indicated by reference numeral 17D. Output
data, output from the latch 16D. is indicated by reference
numeral 17E, and the latch 16C is fed the output data 17E.
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6

Output data, output from the latch 16C. is indicated by
reference numeral 17F

Owing to such an arrangement that the functional blocks
12B and 12C contain the clock pulse generators 13C and
13D respectively, both the lengths of signal lines Phl and
Ph2 extending from the clock pulse generator 13C and the
lengths of signal lines Ph3 and Ph4 extending from the clock
pulse generators 13D shorten. Thus results in reducing the
length difference between the signal lines Phl and Ph2 as
well as the length difference between the signal lines Ph3
and Ph4. As a result. the clock skew within the functional

blocks 12B and 12C is reduced.

The influence of the clock skew between the functional

blocks 12B and 12C becomes weak, since the length of a
data transmission line between the functional blocks 12B

and 12C lengthens. FIG. 2(b) shows a data transition dia-
gram with respect to an input clock Ph2 of the latch 16B and
an input clock Ph3 of the latch 16D. In the figure. t1
indicates the amount of deviation between an input clock
signal of the signal line Ph2 and an input clock signal of the
signal line Ph3. (1) and (2) indicate the output data 17C
transmitted from the latch 16B in the functional block 12B.
(1) and (2) indicate the input data 17D transmitted into the
latch 16D in the functional block 12C. and t2 indicates the
amount of deviation between the data @' and the data (1).
Suppose that the amount of deviation between an input clock
signal of the signal line Ph2 and an input clock signal of the
signal line Ph3 is t1. In this case. if the output data 17C from
the latch 16B is fed into the latch 16D with no phase
transition, this results in the latch 16D latching wrong data.
i.c.. the data (2). in stead of the preceding data (1) which
should have been latched by the latch 16D. However, in a
case where data transmission is made between functional
blocks. the data (1) is deviated from the data (1) by 2, and
thus the latch 16D operates normally if t1<t2.

FIG. 3 illustrates in cross section a semiconductor inte-
grated circuit of each of a second embodiment to a fifth
embodiment. In the figure. an N-type well region 22 is
formed on top of a P-type semiconductor substrate 21.
Formed on top of the N-type well region 22 are P-type
regions 23 and 24. N-type regions 25 and 26 are locally
formed on the remaining top area of the P-type semicon-
ductor substrate 21, that is, they are formed on an area which
is not occupied by the N-type well region 22. Gate elec-

trodes 28 and 29 overlie the P-type semiconductor substrate
21. A first dielectric layer 29 is formed on the gate electrodes

28 and 29. First-aluminum interconnect-wirings 34, 35. 36,
and 37 of a first-level layer are formed on the first dielectric
layers 29 and 31, which are connected to the P-type regions
23 and 24. and to the N-type regions 25 and 26. Second
aluminum interconnect-wirings 38. 39. and 40 of a second-
level layer are formed over the first aluminum interconnect-
wirings 34, 35, 36. and 37, with a second dielectric layer 32
intervened between the first aluminum interconnect-wirings
and the second aluminum interconnect-wirings. Third aiu-
minum interconnect-wirings 41 and 42 are formed over the
second aluminum interconnect-wirings 38, 39, and 40. with
a third dielectric layer 32 intervened between the second
aluminum interconnect-wirings and the third aluminum
interconnect-wirings.

FIG. 4 shows the interconnect-wiring of a third-level
layer of a semiconductor integrated circuit of the second
embodiment. For ease of description, a case where a three-
level aluminum interconnect-wiring layer i1s employed is
explained.

In FIG. 4. V,, power supply lines are indicated by
reference numerals 51A and 51B. A clock signal line is
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indicated by reference numeral 52A. An external input pad
is indicated by reference numeral 53.

A first-level metal interconnect-wiring layer and a second-
level metal interconnect-wiring layer are. too, provided with
V ,» power supply lines. These V ,,, power supply lines of
the first- and second-level metal interconnect-wiring layers
are connected to the V,, power supply lines S1A and S1B
of the third-level layer through via holes. The V,,, power
supply lines S1A and S1B of the third-level layer are given
greater design rules for lines and spaces as compared to
those of the first- and second-level layers. The V ,, power
supply lines of the first- and second level layers are con-

nected to the wider V 5, power supply lines S1A and 51B of
the third-level layer. as a result of which the supply of power

is stabilized.

The clock signal line 52A is connected to an output of a
clock driver and to a clock pulse generator of each functional
block of a lower-level layer. through via holes.

FIG. § shows interconnect-wirings of a third-level layer
of a semiconductor integrated circuit of the third embodi-
ment. For ease of description. a case where a three-level
aluminum interconnect-wiring layer is employed 1is
explained.

In FIG. 5, V,,, power supply lines are indicated by
reference numerals 51C and S1D. A first clock signal line is
indicated by reference numeral 52B. A second clock signal
line is indicated by reference numeral S2C. An external input
pad is indicated by reference numeral 53.

Like the second embodiment, a first-level metal
interconnect-wiring layer and a second-level metal
interconnect-wiring layer are, too, provided with V ,, , power
supply lines. These V ,,, power supply lines of the first- and
second-level metal interconnect-wiring layers are connected
to the V,, power supply lines S1C and 31D through via
holes. The V,,, power supply lines S1C and 51D of the
third-level layer are given greater design rules for lines and
spaces as compared to those of the first- and second-level
layers. The V ,, power supply lines of the first- and second-
level layers are connected to the wider V 5, power supply
lines 51C and 51D of the third-level layer, as a result of

which the supply of power is stabilized.

As shown in FIG. 6, the first and second clock signal lines
52B and 52C are connected to two-layer outputs of a clock
pulse generator 55 and to a clock signal feed destination of
each functional block of a lower-level layer through via
holes. A clock signal feed destination is supplied with

two-layer clock signals through the first and second clock
signal lines 32B and 52C.

In addition to the first and second clock signal lines 32B
and 52C and the clock pulse generator 55, FIG. 6 shows an
external input pad 56, an external clock signal 58, a clock
driver 57. and a clock signal §9. The external clock signal 58
enters the external input pad 56. thereafter advancing to the
clock driver 57. The clock driver 57 then amplifies the
external clock signal 58 so as to generate the clock signal 59
and thereafter the clock signal 59 thus generated is fed to the
clock pulse generator 55.

FIG. 7 shows interconnect-wirings of a third-level layer
of a semiconductor integrated circuit of the fourth embodi-
ment. For ease of description. a case where a three-level
aluminum interconnect-wiring layer is employed is
explained.

In FIG. 7. V,, power supply lines are indicated by
reference numerals 51E and S1F. V. power supply lines are
indicated by reference numerals S4A and 34B. A clock
signal line is indicated by reference numeral 352D. An
external input pad is indicated by reference numeral 33.
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A first-level metal interconnect-wiring layer and a second-
level metal interconnect-wiring layer are, too, provided with
V »p power supply lines. The V, power supply lines and
the V. power supply lines of the first- and second-level
metal interconnect-wiring layers are connected to the wider
V ,p and V.. power supply lines S1E, 51F. 54A and 54B of
the third-level layer through via holes. As a result. the supply
of power is stabilized.

The clock signal line S2D of the third-level layer is
connected to an output of a clock driver and to a clock signal
feed destination of cach functional block of a lower-level
layer underlying the third-level layer, through via holes.

FIG. 8 shows the interconnect-wiring of a third-level
layer of a semiconductor integrated circuit of the fifth
embodiment. For ease of description, a case where a three-

level aluminum interconnect-wiring layer is employed 1s
explained.

In FIG. 8. V,, power supply lines are indicated by
reference numerals 51G and S1H. A first clock signal line is
indicated by reference numeral S2E. A second clock signal
line is indicated by reference numeral S2F. An external input
pad is indicated by reference numeral 53.

A first-level metal interconnect-wiring layer and a second-
level metal interconnect-wiring layer are. too, provided with
both of V,, and V¢, power supply lines. The V,,, power
supply lines and the V i, power supply lines of the first- and
second-level layers are connected to the wider V5, and V g4
power supply lines S1E, S1F, 54A and 54B of the third-level
layer through via holes. As a result, the supply of power is
stabilized.

As shown in FIG. 9, the first clock signal line S2E of the
third-level layer is connected to an output of a clock driver
60 and to a clock pulse generator 61 of a lower-level layer
underlying the third-level layer. through via holes. Clock
signals are fed to the clock pulse generator 61 through the
first clock signal line 52E. The second clock signal line S52F
is connected to an output of the clock pulse generator 61 and
to a clock signal feed destination of each functional block in
the semiconductor chip. through via holes. Clock signals are
fed through the second clock signal line S2F to each clock
signal feed destination.

In FIG. 9. an external input pad is indicated by reference
numeral 62 and an external clock signal. output from the
external input pad 62. is indicated by reference numeral 63.

For the foregoing embodiments except for the first
embodiment. the following are preferable design rules for
lines and spaces available to a metal interconnect-wiring
layer. Design rules for an uppermost-level metal
interconnect-wiring layer are so set that they are about more
than twice, more preferably more than five times those for
a lower-level layer underlying the uppermost-level layer.
Conventionally, a first-level layer is given design rules of a
0.8-micrometer feature size and a 0.8-micrometer line-to-
line space, a second-level layer is given design rules of a
1.0-micrometer feature size and a 1.0-micrometer line-to-
line space. and a third-level layer is given design rules of a
1.2-micrometer feature size and a 1.2-micrometer line-to-
line space. However, it is preferable to set both a feature size
and a line-to-line space of a third-level layer to above
20-micrometer. This means that a third-level layer has a
clock signal line whose interconnect-wiring resistance value
is one twentieth of that of a conventional clock signal line.
This results in reducing the difference in interconnect-wiring
resistance between functional blocks, thereby achieving a
clock skew reduction.

In accordance with each of the second to hfth
embodiments, a third-level metal interconnect-wiring layer
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is provided with power supply lines and clock signal lines
only. This arrangement allows the third-level metal
interconnect-wiring layer to employ greater design rules by
which the feature size and line-to-line space can be set more
than twice that of a lower-level metal interconnect-wiring
layer underlying the third-level layer. Accordingly. the clock
skew can be reduced. Further. when arranging clock signal
lines. it is possible to give them priority of interconnect-
wiring without being influenced by other signal lines.
thereby making the interconnect-wiring lengths to all func-
tional blocks equal. This further reduces the clock skew.

Since a power supply line 1s provided on an uppermost-
level layer, this gives it a greater feature size. Power supply
can be stabilized. accordingly.

Further. in accordance with the invention, power supply
lines and clock signal lines. both of which are less applicable
to being subjected to automated interconnect-wiring steps.
are arranged on an uppermost-level layer which 1s also
originally less applicable to being subjected to automated
interconnect-wiring steps. This makes it possible to classify
layers by step to distinguish an uppermost-level layer which
is not subjected to automated interconnect-wiring steps from
other lower-level layers which are subjected to automated
‘interconnect-wiring steps. This simplifies automated
interconnect-wiring processing.

The second to fifth embodiments each employ a three-
level aluminum interconnect-wiring. However, this 1s not to
be considered restrictive. Other metal materials may be
used. The number of levels is not limited to three. Two or
more level layer may be employed.
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In the first. second and fourth embodiments, only V,,
power supply lines serve as power supply lines. however, it

is possible to provide V¢ power lines instead of V 5, power
lines. or to provide both of them. like the third embodiment.

The invention claimed is:

1. A semiconductor integrated circuit comprising a plu-
rality of functional blocks provided on a semiconductor chip
and a multi-level metal interconnect-wiring layer. wherein:

particular one of said plurality of metal interconnect-

wiring layers is for the exclusive use of a power supply
line which delivers power to said plurality of functional
blocks and a clock signal line through which a clock
signal is transmitted to said plurality of functional

blocks. and

the minimum width of the lines on said particular metal
interconnect-wiring layer is greater than the [maxi-
mum] méinimum width of lines on the remaining metal
interconnect-wiring layers, said minimum width of the
lines on said particular metal interconnect-wiring layer
determined by a first design rule, said minimum width
of lines on said remaining metal interconnect-wiring
layers determined by a second design rule.

2. A semiconductor integrated circuit as in claim 1.
wherein said particular metal interconnect-wiring layer is an
uppermost-level layer in the semiconductor chip.

3. A semiconductor integrated circuit as in claim 2.
wherein said particular metal interconnect-wiring layer 1is
provided with no interconnect-wirings except for said power
supply line and said clock signal line.

* % ¥ % ¥
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