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"BACKGROUND OF THE | NVENTI ON SEM CONDUCTOR DEVI CE Fiel d of the (RS F M e
present invention relates to sem conductor devices. Mre spe fg c‘;atlﬂ%ath(g
present invention pertains to sem conductor devices which conprise closel
spaced gate arrays having a plurality of unit semi conductor devices of
gate-separated type insul ated-gate field-effect transistors, the gates of
whi ch have an inproved configuration. Related Art Descri pti on Conventi onal

sem conductor chip pnel.l ess gate array type have such an
i nner | ayout as shggé&%mg@ééﬁ@%l eh a matrix of a plurality of

gate-separated type unit :stam' conductogu% s % k sngsed on a silicon
. . éb ﬁg 0 Vi

chip substrate 1 with a plurality of -=t—portions B al ong

the peripheral area of ghegc UBSrti BnSO that they surround the matrix
of the unit devices. Erguremmms—a portion of the matrix in an
enl arged scale. In this typReOhredést 3 dvidhtion relates to semiconductor

devices. More specifically, the present invention pertains
to semiconductor devices which cdmprise closely spaced gate
arrays having a plurality of unit semiconductor devices of
gate-separated type insulated-gate field-effect transistors,
the gates of which have an improved configuration..

Related Art Description

Contrentj.onal semiconductor chip products of the
channelless gate array typé have such an inner layout as
shown in Figure 15, in which a matrix of a plurality of
gate-separated type unit semiconductor devices 2 is
disposed on a silicon chip substrate 1 with a plurality of
input/output buffer portions B along the peripheral area of
the chip substrate so that they surround the matrix of the
unit devices. Figure 16 illustrates a portion of the
matrix in an enlarged scale. In this type of gate array,
lnsulated—gate field-effect transistors in the same unit
devices are connected with each other and/or those belonging
to different wmit devices are comnected by means of a first
and/or second layers of aluminum wire deposited on the gate
érmy, so that a desired large-scale logic circuitry can be
obtained. |
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insul ated-gate field-effect transistors in the same unit devices are
connected with each other and/or those belonging to different unit devices
are connected by neans of a first and/or second |layers of alumnumwre
deposited on the gate array, so that a desired large-scale-logic circuitry
can be obt ai ned. -2- Figure 17 is a Bl ock diagramof the unit device of
the gate-separated type. The unit device 2 is conprised of two pairs of

conpl enent ary i nsul at ed- g te fi ef f nsi st or

gﬁte sep%rzat ed type ( her y?@f%eﬁe‘ﬁﬁ‘tg" %%a%tgr%g%‘é%eo?G of
the CMCSEETs are i th r EET,

conductivity type tlf}% g a co cnfglra:tl: o?ﬁeéo%ﬁgeg@%qgure ﬁ%ﬁ; Il%ust rates
a conventional stryesurs of JMeHRI1RmMaRa SsHThtedoYAEE Rie RE-Sf¥ukL I N

this Figure, an

transistors 2a and 2b of the gate-separated type (
hereinafter referred to as “CQMOSFET"). The gates G of the
QMOSFETs are independent of one another, whereas the FETs of
the same conductivity type have a common dra.m D or source
S. Figure 18 illustrates a conventional structure of the
gate-separated unit device 2. As shown in this Figure, an
N-type substrate is formed with a rectangular-shaped region
of a P-type well 3 which is formed by diffusing P-type
impurities in the substrate. Polysilicon gates 4N, 5N are
formed in the P-type well 3 via a gate oxide film so that
they are across the P-type well and are symmetrical with
each other. Adjacent to the P-type well 3 another pair of
polysilicon gates 4P and 5P are formed at the éarallel
moved positions of the respective gates 4N and 5N in the
" channel width direction. A heavily diffused N-type region
6 is formed in a self-aligned mammer by ion implantation of
N-type impurities into the P—tyi_:e well with utilization of
the pair of polysilicon gates 4N and SN. Likewise, heavily
diffused P-type region 7 is formed in a self-aligned manner
by ion implantation of P-type impurities into the N-type
substrate with utilization of the péir of polysilicon gates
4P and S5P. In addition, a heavily doped P-type stopper 8 is
provided by diffusion adjacent to the region 6 in order to
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N-type substrate is formed with a rectangul ar-shaped region of a P-type
well 3 which is fornmed by diffusing P-type inpurities in the substrate.

Pol ysilicon gates 4N, 5N are fornmed in the P-type well

filmso that they are across the P-type well and are symetri cal

3 via a gat

e oxi de

with each.

other. Adjacent to the P-type well 3 anofher pair of polysilicon gates 4P
and 5P are forned at the parallel noved positions of the respective gates

4N and 5N in the changel w.dth directiqn. eavi | i ffused -N-
6is formed in a %PPEXIY errﬁ(nme'rt?)&heoﬁ'?m ﬂ%ﬁgﬁff%@’ﬁ?
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adj acent to the region 6

of the U-shaped configuration comprising a narrow width gate
electrode portion g and rectangular, gate output terminal
portions T1 and T2 extended form the both ends of the gate
electrode portion g. Regions just below the respective gate
electrode portions g function as channels. Region, which
is located in the heavily diffused N-type region 6 between
the parallel disposed gate electrode portions g, functions
as 'a common drain or source region for the two N-channel
MOSFETs. The common drain or source region for the two P-
channel MOSFET is likewise located between the parallel
disposed gate electrode portions g in the heavily diffused
P-type region 7. B

In the gate arfay of the above-mentioned gate-
separated unit devices 2, as shown in Figure 19, the
adjacent (MOSFEIs of the same unit device are wired between
their gates oppositely arranged.with each other so that the

gate output terminal portions Tl and T2 thereof are

~ connected via the aluminum wire 11 (shown by solid line) of

a first layer through contact holes ( denoted by “X" in the
drawing), said the first layer being laid on the gates,
whereby the shortest wire-connection between the adjacent

CMOSFETs can be achieved. The diagonal wire connection



- 3- supply voltage V[err] to the N-type substrate, and a heavily doped
N-type stopper 9 is disposed adjacent to the region 7, the stopper 9 being
for supplying voltage Vss to the P well. Each of the polysilicon gates 4N,
5N, 4P and 5P are of the U shaped configuration conprising a narrow w dth
gate el ectrode portion g and rectangul ar gate output term nal portions Tl
and T2 extended formthe both ends of th& gate el ectrode portion g. Regions

Regi on.  whi ch i & | BEeed VeF%f“fmff@ﬁhﬁé%éfded&iﬁ@i%y b el i AG
drai b o source | CuTbS SPLEHEA 5 RN HiE R igfee A" WhRRSLT L BOTEGE |
SOUEe, 1 o0 01 1o AlEabiOLfy GABIREbn b Rl el skt tnd oo g 0 g 1
region 7. In the gé&ﬁxéﬁé&mﬂe&ﬁé GORHE-ARRhARA 21 Bt of a first layer
through contact holes. Whereas, the other pair of
Aiagonally positioned terminal'portiohs Tl and T2 are
connected by means of aluminum wires 112 and 113 of the
first layer and the aluminum wire 12 (shown by double solid
line) of a second layer laid on the first layer through
contact holes and connecting portions denoted by “O". The
separated-type-unit device has benefits that it can easily
| be modified to a common-gate type unit device by such a
wiring as shown in Figure 19 and that it can be applied
with the diagonal wiring as shown in Figure 20 which is not
applicable to the commoh—gate type unit device.
Especially, the applicability of the diagonal wiring is
useful to campose functional devices such as transmission
gates and the like.

However, the diagonal wiring requires.a second or
more layered alumimm wires in the case that the wire length
is intended to be as short as possible. If the second
layered aluminum wires 12 are arranged for connection among
the elements within the unit devices, the regions occupied
by these second layered wires cannot be utilized to arrange
another wires for connection among the remotely positioned

" functional unit devices and among the functional unit
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'separated unit devices 2, as shown in Figure 19, the adjacent CMOSFETs of
the same unit device are wired between their gates oppositely arranged with
each other so that the gate output termnal portions Tl and T2 thereof are
connected via the alum numwire 11 (shown by solid line) of a first layer
through contact holes ( denoted by "X" in the drawing), said the first

| ayer being laid on the gates, whereby TRe shortest w re-connection bet ween

t he adj acent CWCSFETS can be achleved The di agonal mnre connect,i on
bet ween term nal §ﬁﬁgﬂﬁh ihose rrgises Bk ned

as shown in Figure q mgeL§£$%3? g |on gﬁétlo %% %grn1nal
portions T1 and T nn IEPEﬁ% n e 115G
first layer throu cant.: c h er eas Qt her pair di ago

‘posi tioned terni ngE % %eéﬁ’#és ?%éﬁo‘?%@'éféﬁg eoFag’?E%hhum
wres 112 and 113 Of Eloned functional unit devices and among the functional

unit devices and the input/output buffers) becomes degraded
as the number or area of the inner wires of the second or
more layers increases. For example, a D flip-flop shown in |
Figure 21 can be constituted by two unit devices 2. In this

. case, “wire prohibited tracks" occur on the second layer of
aluminum as shown in Figure 22 due to the diagonal wiring
among the inner elements, so that the outer wiring
feasibility beccmes degraded.

It is of course possible that the two unit devices
can be comnected without using second layered aluminum
wires. However, in this case, the respective aluninum wires
of the first léyer must be arranged so that they do not
cross one another, which means that the total wire length
becomes longer, so that the occupied regions for those long
wires becomes larger. This degrades inner wiring
feasibility (defined as ease of wiring among the elements
in each of the unit devices and among the adjacent unit
devices). If the first layered wires become complicated
and elongated, wire resistance and wire capacity caused by
increase of wired area will increase, and so wire time
constant will become larger. This will cause a noticable

amount of delay in the device operation.
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first layer and the alumnumw re 12 (shown by double solid line) of a
second layer laid on the first layer through contact holes and connecting
portions denoted by "C'. The separated-type unit device has benefits that
it can easily be nodified to a conmon-gate type unit device by such a
wWiring as shown in Figure 19 and that it _can be applied with the di agonal
wiring as shown in Figure 20 which is nb?‘applicable to the comon-gate
type unit device. Especially, the applicability of the diagonal wiring is
useful to compose functional devices such as transm ssion gates and the

| i ke. However, thesﬁh@@gn A | ires a second or nore |ayered
aluninumw res in tfe baaébglat the Wlﬂ; |l ength is intended to be as-short

as possible. If the secondddggyaghéq*whf@nigﬁgﬁspggegteogr@ygyy}éégnt _
connection anong the elenments wthin he uni't devices, the regi ons occupi ed

by these second | aygy&stidn G0 Gfvdideba uhiti afhidshdictarddediebhef ¥hees
for connection anong the renotely positioned functional unit devices and

anong the functi ongatew¥dparated type of which gates are designed to have an

improved profile, whereby adjacent gates in the unit device
can be diagonally connected by usiné first layered wires
only without increase of the wire length.

It is an another object of the present invention to
provide a semiconductor device which comprises a gate array
of a plurality of unit semicorductor devices having gates of
an improved profile to thereby enhance the inner wiring
feasibility thereof as well as the outer wiring feasibilitjg

In order to achieve the above and other objects,
according to the present invention, there is provided a
semiconductor device having a plurality of unit
semiconductor devices arranged in a semiconductor substrate,
the unit semiconductor devices being designed to connect
selectively among the elements in the same unit devices and
among the unit devices to.ccu@oée a desired logic circuitfz
said unit semiconductor deviceé comprising at least a first
insulated-gate type field-effect transistor of a first
conductivity type and a second insulated-gate type field-
effect transistor of a second conductivity type, and the
respective gate electrodes of both types of transistors

being formed with a gate teminal portion at the end facing
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“-5- -devices and the input/output buffers, thus those regions are called a
"W re prohibited track"”. Therefore, outer wiring feasibility (defined as
ease of wiring anong the renotely positioned functional unit devices and
anong the functional unit devices and the input/output buffers) becones
degraded as the nunmber or area of the |n?er wires of the second or nore

| ayers increases. For exanple, a D flip-fTop shown in Flgure 21 can be

tituted by t d i hi bi_t k
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di I
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gate electrode terminal portion, the profile of said gate

electrode terminal portion being such that it has at least
a first wire comnecting portion ard a second wire commecting
portior..

The respective gate electrodes are usually“made by.
polysilicon in consideration of self-alinged formation of
their source or drain regions. The remaining region of the
semiconductor substrate, which does not contribute
substantially to the formation of a channel inverted layer,
is utilized as the site on which gate terminal portions of
the gate electrodes are disposed.’ The gate terminal
portions can be a layer deposited on the layer of the gate
electrodes, which, however, requires another process in
eddition to the gate electrode forming process. Hence, it
is recommendable to form the gate terminal portions in the
same layer of the gate elecrtrodes at the same time the
gate electrodes are formed. -

Typical semiconductor devices of master slice layout
are provided with gate electrodes designed to have a
profile of short channel length and wide channel width in
order to decrease on-resistance value. On the other hand,
automatic wiring process is usually utilized to connect

among the elements in the unit devices and among the unit
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of the first layer nust be arranged so that they do not cross one another,
whi ch neans that the total wire | ength becones |onger, so that the occupied
regions for those long wires becones |arger. This degrades inner wring
feasibility (defined as ease of wiring anong the elenents in each of the-
unit devices and anong the adjacent unit8devices). If the first |ayered

w res becone conplicated and el ongated, wire resistance and wire capacity

CRUEeR D L6 SRSl Sy Wicks HEE 0BR84BT
devi ce operation. zng -16tepdMBREondTor! %%@I’ REEIOERERSFore tie i3 raR
obj ect of the present Invention to provide a™unit sem conductor device of
the gate-separ at eda 4§ PSe@bndhi SSu DR &F-GHt%e d8H 19 F FeetN@¥8ndistors are
needed to arrange such that the chammel regions (the gate
electrodes) of the respective transistors are oriented in
the same direction, either the longitudinal direction or the
lateral direction of the grids. The chamnel regions of the
respective transistors may be arranged between the same
longitudinal or the same lateral line of the grids, or they
may be in the adjacent, parallel Qrid lines, respectively.

As mentioned above, the gate temminal portions are
formed on regions cother than those for source or drain, and
the gate electrodes are usually of a narrow width shape.
The gaté teminal portions formed at both ends of the gate
electrode are wide in the channel length direction compared
to the gate electrode. In this case, the gate terminal
portions are generally designed to have a minimum area of
one-grid square.

In a preferred embodiment of the present invention,
the first insulated-gate type field-effect transistor is
formed with gate terminal portions of a crank shape,
wherein each of the gate temminal portions has a first wire
connecting portion positioned adjacent to the gate electrode
and a second wire connecting portion extending from the
first wire connecting portion in a manner to form the crank
shape. In addition, the crank-shaped terminal portion has



i mproved profile, whereby adjacent gates in the unit device can be

di agonal | y connected by using first |layered wires only wi thout increase of
the wire length. It is an another object of the present invention to
provi de a sem conductor device which conprises a gate array of a plurality
of unit sem conductor devices having gates of an inproved profile to
~thereby enhance the inner wiring feasibility thereof as well as the outer

wiring feasibility. In order to achieye the h

according to the [ff &BRE ﬁvgﬂVP%ﬁ ﬁ% %ﬁgoglggg ahs§%$co%§uctg%re
devi ce having a pl f M gangHst Q&ﬂn

sem conduct or subs#éﬁiéétgfﬁe unli'ors%’m con!fij]tl%t%rhng#)cesmgl %%eglhg%lge
connect sel ecti vel Sﬁﬁ@% LI PEE, uni t deV|ces and anDng
the unit devices t% conpose a]§% Ire a?oglc Circuitry; said unit

sem conduct or devi ces CONMPfy Shhkkhdr |fHaFerddd ebodifehB! 8- BRé epFadént

field-effect transistor of a first conductivity type and a second
i nsul at ed-gate tYQEnGéﬁtionﬁ1ﬁﬂé ddgesteraimi]l peechons cofdihie \Aityst ype,

and the insulated-gate type field-effect transistor are formed to be
a rectangular shape, wherein a firét terminal portion is
positioned adjacent to an end of the gate electrode and a
second terminal portion is formed extending form the outer
edge of the first terminal portion. The gate terminal
portion of this shape occupies at least an area of two—grid.
In this type of gate terminal portion, the first wire
connecting portion is used to be connected with wires
arranged along a longitudinal and lateral grid lines,
respectively. The second terminal portion is also used to
be connected with a longitudinal and lateral wires, either
one of which is the same one as either one of the wires
capable of being commected with the first terminal portion.
While, in the case of the above-mentioned crank-shaped
terminal portion, wires comnectable with the first terminal
portions are different from those which are able to be
connected with the second terminal portions.
It is apparent that inner and outer wiring
feasibilities are improved as the number of wires which can
be comnected with the gate terminal portions. The increase

in the number of wires, however, means that the gate
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‘respective gate el ectrodes of both types of transistors being forned with a

gate termnal portion at the end facing
characterized in that said first

-7- the other gate el ectrode,

i nsul ated-gate type field-effect

transi stor has the gate el ectrode conprising the gate el ectrode portion and

said gate electrode term nal portion,
termnal portion being such that

portion and a secqnd_wi conpectin
el ectrodes are us&?ﬁ "ﬁgd 6@1

e conduct or subd %&%ﬂg%ﬁcq{ %&%@eﬁ%ﬂ
uﬁo%‘i‘:&ﬁ:eﬁiﬁélge

formati on of a ch
gate term nal portions

of

_profile of said gate el ectrode

it has at least a first wire connecting
rtlon The regpect
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are arranged along the longitudinal and lateral grid lines.
Therefore, the gate terminal portions are preferably
designed such that they are able to be connected with wires
of different.grid'lines. Thus, in a preferred embodiment of
the present invention, there is provided a semiconductor
device wherein gate electrodes of unit semiconductor devices
are formed at one end with a gate terminal portion of
rectangular shape, charébterized in that wire junction
portions are provided in the regions sufrounded by four gate
terminal portions, each of the wire junction portions
having an area of at least three-grid. The wire junction
portions are preferably formed iq the same layer of the
gate electrodes by polysilicon or the like.

According to the present invention, each of the gate
terminal portions comprises the second wire connecting
portion as well as the first wire connecting portion. The
second connecting portions can be, for example, used to
connect wires of the first layer through contact hgles, by
which wire length can be reduced in comparison with using
only the first connecting portions for wiring. Hence, the
unit devices can be diagonally connected as described
before, using wires of only the first layer in such a

manner that the wire length is not increased. By this
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the.gate el ectrodes are disposed. The gate terminal portions can be a | ayer
deposited on the-layer of the gate el ectrodes, which, however, requires
anot her process in addition to the gate el ectrode form ng process. Hence,
it is recoomendable to formthe gate term nal portions in the sane |ayer of
the gate elecrtrodes at the sane tine thg gate el ectrodes are forned.

Typi cal sem conductor devices of master slice |ayout are provided with gate

Channel i dih i b oPREFE{ LRI Gt GHEIAUS: o Limee FPE8, PEnEPRCTH Y Fand

" the. uni 1 devi cobSHRFAmaRY Hi SREF miFiis TaabPRLRTy, TP Mbroeds L S

arranged al ong the_Longi tdi nglcangh L 2465 8hath bbby Yot o] i BEC
utilized for passage of wires of the first layer, wires of
the second layer are required in less number, and.wire
prohibited tracks are reduced in number, whereby the outer
wiring feasibility can be enhanced.

Where the gate terminal portions are of a crank
shape, the diagonal wiring among the gate terminal portions
can be achieved by using only wires of the first layer
arranged within the areas on the adjacent gate terminal
.portions. |

while, where the gate terminal portions are of the
rectangular shapé and the wire-junction portions are
provided, the diagonal wiring among the gates is carried
out by comnecting wires of the first layer to the both ends
of the wire-junction portions via contact hbles, while other
wires of the first layer can be arranged to pass on the
middle of the wire-junction portions. According to the
arrangement, wires of the first layer which are required
for the diagonal wiring do not project onto the source or
drain regions. In addition, where the adjacent gate
terminal portions are connected, it is possible to make a
space between the wires conhecting gate terminal portions.

The space can be utilized to arrange other wires of the

first layer.
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‘and- second insul ated-gate field-effect transistors are needed to arrange
such that the channel regions (the gate el ectrodes) of the respective
transistors are oriented in the sane direction, either the |ongitudinal
direction or the lateral direction of the grids. The channel regions of the
respective transi stors may be arranged betmeen the sane | ongitudinal or the
sane |lateral line of the grids, or they ﬁay be in the adjacent, parallel
grid lines, respectively. As nentioned above, the gate termnal portions
are formed on regions other than those for source or drain, and the gate

el ectrodes are us DWW,V The gate tern1na| portions

formed at both enf“'m '“-ﬁi-a S PEFHHEREHER de in the channel | engt h

L i e e P o
| hsul at o gate ¢ yBECFERty 10vebEIoff F1T1 peuoBhrShe Ebtn LhE following
portions of a cragky ${VaPPdescription with reference to the attached drawings,
in which: |
Figure 1 is a diagram illustrating an array of gate-

separated type unit devices of a first embodiment of the
present invention; |

Figure 2 is a plan view of the unit device in an
enlarged scale of Figure 1;

N Figure 3A is a cross-sectional view of the unit
device taken along line A-A in figure 2;

Figure 3B is a cross-sectional view of the unit
device taken along line.B-B in Figure 2;

Figure 4 is a layout of the gate-separated type unit
device of Figure 2;

Figure 5 illustrates one mode of wifing between
gates positioned adjacent to each other in the lateral
direction in the gate—separated type unit device in Figure
2;

Figure 6 illustrates diagonal wiring between
adjacent gates in the gate-separated type unit device in
Figure 2;

Figure 7 is a plan view of a D flip—flop constituted
by two unit devices of the first embodiment of the present



‘Wher.ein each of the gate termnal portions has a first wire connecting
portion positioned adjacent to the gate electrode and a second wre
connecting portion extending fromthe first wire connecting portion in a
‘manner to formthe crank shape. In addition, the crank-shaped term nal
portion has -9- a connecting portion between the first and the second
W re connecting portions, and the thirdpbrtion nay be another wre
connecting portion as required. In another preferred enbodi nent of the
present invention, £b e term nal portions of the first insulated-gate

type field-effect transi for a ,é¥ggrein
a first termnal porti on%l?uﬁ%m th ngﬂ"l ] acen 0 {E&Q‘g%& E'P‘s%ﬁg’%g
el ectrode and a s ggéf &ﬁl&t 8Vides 'af TPdety ﬁ&&@dﬂaﬂlﬁ.%m SPecrut er
edge of the first rnln' i on. e gate termna

present ;nventlon,

) Figure 9 is a plan view of the unit device in an
enlarged scale of Figure 8;

Figure 10 is a layout of the gate-separated type
unit device of Figure 9; |

Figure 11 illustrates-one mode of wiring between
gates positioned adjacent to each other in the lateral
direction in the gate-separated type unit device of Figure
9;

Figure 12 illustrates another mode of wiring between
gates positioned adjacent to each other in the lateral
direction in the gate-separated type unit device in Figure 9,
in which the gates are not providea'with second wire
comnecting portions;

Figure 13 illustrates one mode of wiring between
diagonally positioned gates in the gate-separated type unit
device of Figure 9; '

Figure 14 is a plan view of a D flip-flop
constituted by two unit devices of the second embodiment oﬁ
the present invention;

Figure 15 is a schematic plan view showing an imner
structure of a semiconductor chip of a conventional

channelless-type gate array;
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‘portion of this shape occupies at |east an area of two-grid. In this type
of gate termnal portion, the first wire connecting portion is used to be
connected with wires arranged along a longitudinal and lateral grid |lines,
respectively. The second termnal portion is also used to be connected with
a longitudinal and lateral wires, either one of which is the same one as

ei ther one of the wres capable of beln&4connected wth the first ternlnal
portion. Wiile, in the case of the ahove-nentioned cran ed ter

portion, wires connectabl Eigrre khdldussrates niimArmsyr O oﬂ'%‘ TR

from those which are able to he c %gcted th the second term nal

portions. It is afyRecHELR 19%&@? ST wiring feasibilities are

or el oot Tone e (i f%ec%%%ﬁ@@ SR o HhoereRe vt ot
that the gate Figure 15;

Figure 18 is an enlarged plan view of the unit
device of Figure 15;

Figure 19 shows an exaﬁple of wiring between the
gates positioned adjacent to each other in the lateral
direction in the wnit device of Figure 15; |

Figure 20 shows an example of wiring between thé
gates diagonally positioned in the unit device of Figure
15;.

Figure 21 is a circut diagram of a D flip-flop
canposed by MOSFETs; ard,

Figure 22 shows an example of wiring between two

unit devices of Figure 15 to campose a D flip-flop.

PREFERRED EMBODIMENTS OF THE INVENTICN

While the present invention will be described in
connection with the preferre& embodiments, it will be
understood that it is not intended to limit the invention
to these embodiments. On the contrary, it is intended to
cover all alternatives, modifications, and equivalents as
may be included within the spirit and scope of the
invention as defined by the attached claims.

Figures 1 to 4 illustrate a first embodiment of the



-10- term nal portions beconme an increased area, which causes degradation
in elenent-integrity of sem conductor devices. In automatic wiring of the
gate term nal portions, wires are arranged along the |ongitudinal and

| ateral grid lines. Therefore, the gate termnal portions are preferably
desi gned such that they are able to be caonnected with wires of different
grid lines. Thus, in a preferred enbodietit of the present invention, there

is provided a sem conduct or devi ce erein qate,el ectrodes of ;unid.

sempconduct or devi PESSE 1Y at%é?’@mqw a&&ﬁ‘f“eg?eﬁripr]l%a%ﬂ P6n of

rectangul ar shape,_ characteriz in £hat w LUNCLi or It 1. 0Nns
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electrodes by polyehb!Sofle Unddivallbkeo GRS AkriQ bR LI BAY dedigas on.

each of the gate térninal portionsS conprises the second wire connecting
Each of the unit devices 12 has a plane structure

comprising a pair of N-channel MOSFETs (F y,, F y2)
arranged pérallel to each other and a pair of P-channel
MOSFETs (Fp,, F p;) arranged parallel to each other and
positioned adjacent to the respective N~channel MOSFFETS.
The region in which the N-channel MOSFETs are formed is
providea with a square region of P well 3 by diffusing P—.
type impurities into an N-type silicon substrate 20 of low
dense impurities. A pair of polysilicon gates 14N and 15N
are formed in parallel with each other on the P-type well 3
via gate oxide film 13. A high dense N-type diffused region
6 is formed in a self-aligned manner by -ion implantation of
N-type impurities with utilizing the polysilicon gates 14N
.and 15N as masks, this region 6 being source or drain region,
Adjacent to the high dense diffused region, a high dense D-
type stopper 8 is formed by diffusion which is used for
supplying voltage V 55 to the P well 3. In addition, oxide
films 10 are deposited thickly and partially on the P-type
well 3. Likewise, the region in which the P-channel brnSE‘EIEs
(F p;, F p2) are formed is provided with a pair of
polysilicon gates 14P and 15P which are formed in parallel
with each other on the substrate adjacent to the P well 3
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‘portion as well as the first wire connecting portion. The second connecting
portions can be, for exanple, used to connect wires of the first |ayer

t hrough contact holes, by which wire | ength can be reduced in conparison
with using only the first connecting portions for wiring. Hence, the unit
devi ces can be diagonally connected as descri bed before, using wres of
only the first layer in such a manner t‘h]a§'the_ wire length is not

i ncreased. By this short wiri ngi%lt he del ay tinme _caused by the wring

i s reduced, and theviaridie gatengxidadidm L8y 4 Wigh doese P1typeqdiffesed
of ‘the 11t T ayer FLED gf ohe GBRRS AL Pages Shis 4 R HL(IRRARES DY ter
Foasi bi i1y can be WRRLAEAELORCPE PREYBS: ATBMEHEIA forh oo ity e "
erank polysilicon gates 14P and 15P as masks, this region 7 being
source or drain region. Adjacent to the high dense
diffused region, a high dense P-type stopper 9 is formed by
diffusion which is used for supplying voltage V ,, to the
N-type substrate 20. In addtion, oxide films 10 are
deposited thickly and partially on the P-type well 3.
The polysilicon gates 14P ard 15P are shaped to be a
substantially flat U-shape and are arranged symmetrically.
As shown in Figure 4, each of the polysilicon gates 14P and
15P comprises a narrow widthgate electrode g of four-grid
length and gate terminal portions Tl and T2 which are
integrally connected to both ends of the gate electrode g
and are of rectangular shape having an area of one-grid
square. The gate terminal portions T1 and T2 have an area
sufficient for a single wire comnection, that is, for wiring
via a single contact hole to form ohmic contact. The
regions just below the gate electrodes d, g apart from each
other by one—grid distance are for chamnel regions of four-
grid width. Among those, the region between the gate
electrodes g, g in the high dense N-type diffused region 7
is utilized as a common source or drain region for the two
P-channel MOSFETs. These drain or source regions for the P-
chamnel MOSFETs have four wire connecting positions arranged



‘shape, the diagonal wiring anong the gate term nal portions can be achieved
by using only wires of .the first layer arranged wthin the areas on the

adj acent gate term nal portions. Wile, where the gate term nal portions
are of the rectangul ar shape and the wire-junction portions are provided,

t he di agonal wiring anong the gates is carried out by connecting wires of
the first layer to the both ends of the‘%ZTe-junction portions via contact
hol es, while other wires of the first |layer can be arranged to pass on the
m ddl e of the wi reihubbeichameit wbdth dicewmtdiong amd tthe atopperfehas wivoes
of the first layer which are required for the diagonal mﬁringido not
project onto the sWiFecwneging positiors arrangedl tnokhe ameedirectignacent
gate term nal portions are connected, it is possible to nake a space

between the wires connect Thg Bet¥sidicen gatesolt and 13 are,ferned atpkhe

tilized t e other wires of _th i rst | ayer
utiiized to arrangpos&tgon\gl tﬁe polys(::flg.lcon gagés 14p and 15p moved

laterally by a predetermined distance. The gates 14N and
15N have a different shape from the gates 14P and 15P, that
is, the gate 14N has a portion of the same shape as of the
gate 14P and a portion denoted by cblique lines in Figure 4
integrally added to the former. In other words, the gate
14N comprises a narrow gate electrode portion g of about
four—-grid length and crank-shaped gate terminal portions T1'
and T2'.integra11& connected to both ends of the gate
electrode portion g. The terminal portion T1' adjacent to
the gate 14P comprises a first wire connecting position tl
of one—grid square correspording to the terminal portion T1
of the gate 14P, a second wire connecting position t2 of
one—grid square extending from the first terminal position
tl in the chaﬁnel length direction and a third wire
connecting position t3 of one-grid square which is extended
from the position t2 in the channel width direction towards
the gate 14P and located adjacent to tﬁe teminal portion
Tl of the gate 14P. The terminal portion T2' opposite to
the terminal portion T1' comprises a first wire connecting
position t1 of one-grid square corresponding to the terminal
portion T2 of the gate 14P, a sécond wire connecting

position t2 of one-grid square extending from the first



-12- - BRI EF DESCRI PTI ON OF THE DRAW NGS The above and ot her objects and
advant ages of the present invention will be apparent fromthe foll ow ng
detailed description with reference to the attached draw ngs, in which:
Figure 1 is a diagramillustrating an array of gate- separated type unit
devices of a first enbodi nent of the present invention; Figure 2 is a plan
view of the unit device in an enlarged st&te of Figure 1; Figure 3Ais a
cross-sectional view of the unit device taken along_ line A:Ain Figure 2;

Figure 3B is a crodergisel cpesitionntdbrin ey ghammrl leagth didesting anha B- B
in Figure 2; Figure

Figure 2 thl:l'midswfrtla a&cl)#ltecg:{ré r;peos %tighs&g) %rfa %Sg—é¥P§ slégia}edvsl\lliicile of
is extended outwardly from the position t2 in the channel.
width direction. The second and third wire connecting
positions t2 and t3 denoted by oblique lines in Figure 4
are located on the same grid line on which the stoppers 8
and 9 are located. The gate 14N itself is shaped
symuetrically with respect to the line passing through the
center thereof in the chammel width direction.

The gate 15N is provided with a termminal portion T1"
adjacent to the gate 15P, the terminal portion T1"
comprising a first wire conmecting position tl of one-grid .
square correspording to the terminal portion T1 of the gate
15P, a second wire connecting position t2' of one-grid
square extending from the first temminal position tl in the
channel length direction and a third wire connecting
position t3' of one-grid squarehwhich is extended from the
position t2' in the chamnel width direction toward the gate
14P and located between the terminal portions T2 of the
respective gates 14P and 15p. The terminal portion T2"
opposite to the temminal portion T1" camprises a first wire
connecting position tl of one-grid square corresponding to
the terminal portion T2 6f the gate 15P, a second wire
connecting position t2' of one-grid square extending from
the first terminal position tl1 in the channel length

direction and a third wire connecting position t3' of one-



Figure 5 illustrates one node of wiring between gates positioned adjacent
to each other in the lateral direction in the gate-separated type unit
device in Figure 2; Figure 6 illustrates diagonal wiring between adjacent
gates in the gate-separated type unit device in Figure 2; Figure 7 is a
plan view of a D flip-flop constituted liygtwo unit devices of the first
enbodi nent of the present -13- inventi’on; Figure 8 is a diagram
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device in an enlarged $gafige UnhabhdY Gidkh direction. The second and third
wire connecting pbsitions t2' and t3' denoted by oblique
lines in Figure 4 are located on the grid line between the
parallel gates g, g. The gate 15N itself is shaped
symmetrically with respect to the line passing through the
center thereof in the channel width direction. In addition,
the wire comnecting positions t2' and t3' of the gate 15N
are formed to have the chamfered shape of the wire
comnecting positions t2 and t3.

The temminal portions T2 and T2 of the gates 14P and -
15P can be connected to the terminal portions T1' and T1"
in the following two wiring mamners as shown in Figure 5.

A first wiring manner is such that the terminal portions T2
and T2 are connected via contact holes (shown by 'X') with
the terminal portions T1' and T2' by means of an aluminum
wireg ,y of the first layer arranged along Y grid
direction. The other wiring manner is such that the
terminal portions T2 and T2 are comnected via contact holes
(shown by *‘X') with the tenniﬁal portions T1' and T1" at
their third connecting positions t3 by means of an aluminum
wire ¢ x of the first layer arranged in X grid direction
nomal to Y grid direction. Thus, where a pair of adjacent
gate-separated type OMOSFETs in the same unit device are
connected with each other to form a comon gate, two ways of

the shortest wiring can be obtained with utilizing only the



‘Figure 10 is a layout of the gate-separated type unit device of figure 9;
Figure 11 illustrates one node of wiring between gates positioned adjacent
to each other in the lateral direction in the gate-separated type unit
device of Figure 9; Figure 12 illustrates another node of wring between
gates positioned adjacent to each other_in the lateral direction in the
gate-separated type unit device in Figu? 9, in which the gates are not

Tode of i i ng beCHEEF diadSRati ShodpronBavias cdie et Letaie ity
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the unit device 12 of the present embodiment is four-grid
long in X direction by twelve—grid wide in Y direction and
so, is the same as that of the prior unit devices of Figure
18. The unit aevices of the present embodiment are
characterized by adding the second and third wire connecting
positions t2, t3, t2' and t3' to the gates 14N and 15N
designated by oblique lines in Figure 4 which are located
in unused regions of the grid line in which the stoppers 8
and 9 and of the grid line in which the ccmmon region of the
source or drain are situated. Therefore, increase in the
area of the unit devices can be avoided in the present
embodiment.

Next, the diagonal wiring of the gates in the unit
device 12 can be carried out as shown in Figure 6, wherein
the terminal portion T2'of the gate 14P is connected to the
terminal portion T1" and the portion T2 of the gate 15P to
the portion T1' of the gate.l4N. In the illustrated
diagonal wiring, the terminal portion T2 is connected to the
adjacent terminal portion T1" of the gate 15N at its third
wire connecting portion t3' by means of an aluminum wire ¢
x Of the first layer arranged along the longitudinal grid
line (X grid-direction), whereas the terminal portion T2 of
the gate 15P is connected to the terminal portion T1' of



‘channel | ess-type gate array; -14- Figure 16 illustrates an array of
gate-separated type unit device of Figure 15;- Figure 17 is a circuit

di agram of the unit device of Figure 15; Figure 18 is an enlarged plan view
of the unit device of Figure 15; Figure 19 shows an exanple of wring

bet ween the gates positioned adjacent tgo _each other in the |lateral

direction in the unit device of Figure -#3- Figure 20" shows an exanpl e of
wiring between the gates diagonally positioned in the unit device of gure )
15;. Figure 21 is &hei gabe M¥M@tamtsi thipdf vire iqonnesbingsees Byl wodiePy:

and
means of an aluminum wireg ,yy of the first layer arranged

so that it passes on the first and second wiring positions
tl and t2' of the terminal portion T1' in this order. In
the present embodiment , a.spacé of three-grid length in X
direction by two-grid width in Y direction is defined by
the terminal portions T2 of the respective gate 14P and 13P,
the terminal portion T1" of the gate 15N, and the first
wire comnecting positions tl of the terminal portions T1"
and T1' of the respective gates 15N and 14N, in which space.
the diagonal wiring among the gates can be perfamed by the
aluminum wires of the first layer without utilizing aluminum
wires of the second layer deposited on the first aluminum
layer. The benefits obtained from us1ng only the first
aluminum layer are that wire prohibited tracks occurring
due to the use of second aluminum layer can be avoided,
which contributes to enhancement of the outer wiring
feasibility. As shown in Figure 20, according to the prior
wiring, it is inevitable to arrange the aluminum wiresg ,;
and ¢, of the first and secord layers one on the other in
the opposite directions and to arrange wires such as the
aluminum wire -¢ ,, to the extent on the gate electrodes g
and so, the wires cannot be arranged within the space of
three-grid length by two-grid width. In contrast,
according to the present embodiment, since aluminum wires of

the second layer do not need to be utilized and wires do .



‘Fi gure 22 shows an exanple of wiring between two unit devices of Figure 15
to conpose a D flip-flop. PREFERRED EMBCDI MENTS OF THE | NVENTI ON Wil e the
present invention will be described in connection with the preferred
enbodi nents, it will be understood that it is not intended to limt the

I nvention to these enbodi nents. On the égntrary, It is intended to cover
all alternatives, nodifications, and e

the spirit and scope of the invention as defined b the_attfched cl ai_ns.
Figures 1 to 4 il |nek g@t@vgrfth%gaﬁmﬁ}me%g'tﬁ%e wiring. lengtdgan be

dovi ces 12 of gat Srebiafar eSOt <Eof | SHRREIEK S, TERLS ERY CRUPRAIPing

pateral directions aly (0e58Fe ' PGS St Ol Shde Bikld X fla 'dife Yhdder
wiring feasibility can be enhanced as well as the delayed
time caused by the wiring can be reduced.

Figure 7 illustrates a D flip-flop comprised by the
two unit semiconductor devices of the present embodiment,
the flip-flop being the same as that of Figure 22. It
should be noted in Figure 7 that the wiring length is
extremely reduced and that no prohibited tracks of the
second wires occur. The terminal portions T1', T2', T1" and
T2" of the respective gate 14N and 15N are all providéd
with the second and third wire connecting positions.
Alternatively, as is apparent from the wiring illustrated
in Figure 6, unit devices without terminal portions T1',
T2' and T2" of the respective gates 14N and 15N can be used
to thereby enhance the inner and outer wiring feasibilities
in comparison with those of the prior art unit devices.

Figures 8 to 10 illustrate an another embodiment of
the present invention, in which elements corresponding to
the above-mentioned embodiment are designated by the same
reference numerals. As shown in Figure 8, a plurality of
unit semicondutor devices 22 are arranged to form a matrix.
Each of the unit semicondutor devices 22 is illustrated in
Figure 9. The unit semicondutor device 22 comprises a pair

of parallel N-channel MOSFETs (Fy,, F y.) and a pair of

Val ents as” may be included within



‘Each- of the unit devices 12 has a plane structure conprising a pair of
N-channel MOSFETs (F[err], F[err]) arranged parallel to each other and a
pair of P-channel MOSFETs (Fp, Fp) arranged parallel to- each other and .
positioned adjacent to the respective N channel MOSEFETs. The region in
whi ch the N-channel MOSFETs are formed is provided with a square region of
Pwell 3 by diffusing P- type inpuritiesTnto an N-type silicon substrate

20 of | ow dense inpuritjes.,A,pair -of il con tes, 14 r o
formed in parall el W?%i%’;c%‘%t%fg}e]oﬁ@%-t@p@me 1723 | ifhgé;?g% &% m
13. A high dense [ ' ' £l sel.fsddd

manner by ion im%ﬁ%r&%@&%@%ﬁg%@%gﬁﬁt ug??lrzil'%séﬁé[dh%%‘iy,

pol ysilicon gates S s 1y i ' r & rain
regi on. Adjacent t%%%%%ﬁqgn%ﬁ#}: tljégjbf rfgglgog?s% %g%adﬁﬁge(r%&t%%e
stopper 8 is formedyhietdiithusy of thbadh i sthesed ADshswRP IFlguye! 10.9%athss
to the Pwell 3. InTaddition,”oxide filnms 10 are deposited thickly and
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gate electrode portion g of about four-grid length and -
terminal pdrtions Tl and T2 of one-grid scjuare integrally
connected to the both ends of the gate electrode g. The
terminal portions Tl ‘and T2 have an area sufficient for
wiring via a single v-vire connecting position, that is, a
single contact hole. The gate electrodes g are‘ spaced by
one—grid distance, below which channel regions of four—grid
length are formed. Among these, the channel region between
the parallel gate electrodes g, g in the high dense N-type
diffused region 6 is a common drain or source region for
the N-channel MOSFEIs.

While, polysilicﬁon gates 24P and 25P of the P-
channel MOSFETs are substantially of a flat U-shape and
disposed on the positions the polysilicon gates are moved
laterally by a predetermined distance. The gates 24P and
25P are designed to have a shape different from the gates
24N and 25N. The gate 24P camprises a portion having the
same shape as that of the gate 24N and a portion dencted by

~oblique lines in Figure 10. That is, the gate 24P
comprises a narrow width gate electrode portion g of

substantially four-grid léngth and rectangular terminal



‘(Fp-,F) are forned is provided with a pair of polysilicon gates 14P and 15P
which are fornmed in parallel wth each other on the substrate adjacent to
the P well 3 -16- via the gate oxide film 13. A high dense P-type
diffused region 7 is formed in a self-aligned manner by ion inplantation of
P-type inpurities with utilizing the polysilicon gates 14P and 15P as

masks, this region 7 being source or draitn regi on. Adjacent to the high

dense diffused region. a_hj d - ' o.is. f ' ion °
whi ch 15 used for e R e A LT N SR TR
addtion, oxide fi amg,d | hi ' P4
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square corresponding to the terminal portion T2 of the gate
24N and a second wire cbnnectihg position ti2 of one-grid
square extending outwardly in the channel width direction
from the first wiring position tl. The other temminal
portion T1l is comprised by a first wire connecting positicn
£1 of one-grid square correspording to the terminal portior
T1 of the gate 24N and a second wire connecting positiontl2
of one—grid'square extending outwardly in the channel width
direction from the first wire connecting position tl.

Likewise, the gate 25P adjacent to the gate 25N has
a terminal portion T22 which comprises a first wire
comecting positicn t1 of énqurid square corresponding to -
the terﬁinal pbrticn T2 of the gate 25N and a second wire
connecting position tl2 of one-grid square extending
outwardly in the chamnnel width direction from the first wire
connecting position tl. The terminal portion T1l located
opposite to-the portion TZZ comprises a first wire
connecting position tl of one-grid square and a second wire
connecting position t12 of one-grid square extending
outwardly in the chamnel width direction from the first wire
connecting position tl. By adding the second wire
connecting position tl2, the gates 24P and 25P are eight-

grid long in the channel width direction. A region is



"15P.conprises a narrow wi dth gate electrode g of four-grid length and gate
termnal portions Tl and T2 which are integrally connected to both ends of
the gate electrode g and are of rectangul ar shape having an area of
one-grid square. The gate termnal portions Tl and T2 have an area

- sufficient for a single wire connection2 that is, for wiring via a single
contact hole to formohnic contact. The Pégi ons just below the gate

el ectrodes g, g apart from each other by one-grid distance are for channel
regi ons of four- gléfingddby. theosurnawdangt trrmizgl opopeiaitse Tl hElgaF22,
electrodes g, g in the high dense N-type diffused regign 7 i s utilized as a
common source or dF&ZnOfegh@ngF&leSt r?éilbfmozﬁﬂch%eﬁm pP¥s inTbdehyan n or
source regions for, the P-_channel MOSFETs have four wire co neqﬁl#g .
positions arrangedisolatied wire JuRGEHeR|a5ERt4P &S ARLBITSUnd q'é‘t’%i-’pper

9 has two

junction area 28 is formed at the same time the gates are
formed and so, is formed by polysilicon doped with
impurities. The wire junction area 28 has a first wire-
junction position Pl between the terminal portions T1 and T2,
a second wire-junction position P2 between the second wire
comnecting positions t12 and t12, and a third wire—junction
éosition P3 between fhe first wire connecting positions tl1
and tl.

In the unit semiconductor device of the above
_structufe, the gates 24P and 25P are connected to the
adjacent gates 24N and 25N as shown in Figure 11, wherein
the second wire connecting positions t12 and t12 of the
respective gates 24P and 25P are connected via contact holes
designated by ‘X' to the temminal portions Tl and Tl of the
gates 24N and 25N by means of aluminum wires ¢ ,y of the
first layer arranged laterally (along Y-grid direction). The
lateral wiring among the gatés can be perfomed by the
shortest wires, that is, one-grid long wires. In addition,
the first wire comnecting positions tl and tl remain unused
and so, an aluminum wire g , can be arranged in the
longitudinal direction (X-grid direction) passing
therethrough. In contrast, where the terminal portions T1
and T1 of the gates 24P and 25P are not provided with the



Wi re connecting positions arranged in the sanme direction. The polysilicon
gates 14N and 15N are fornmed at the positions the polysilicon gates 14P and
15P ' noved | aterally by a predeterm ned di stance. The gates 14N and
15N have a different shape fromthe gates 14P and 15P, that is, the gate
14N has a portion of the sane shape as of the gate 14P and a portion
denoted by oblique lines in Figure 4 iﬁﬁ@b?ally added to the fornmer.
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portions in the first aluminum layer.

Next, in the unit semiconductor device 22 of the
present embodiment, the diagonal wiring among the gates can
be carried out as shown in Figure 13, wherein the terminal
portion T22 of the gate 24P is connected to the terminal
portion T1 of the gate 25N and the terminal portion T22 of
the gate 25P to the terminal portion T1 of the gate 24N. As
shown in Figure 13, the terminal portion T22 of the gate
24P is comnected at its first wire comnecting position tl to
the adjacent third wire—junction position P3 of the wire-
junction area 28 via an aluminum wire ¢ ,yx, arranged in X
direction, the wire-junction area 28 is connected at its
first wire-junction position P1 to the temminal portion T1
of the gate 25N via an aluminum wire £ x. arranged in X
direction, and the terminal portion T22 of the gate 25P is
connected at its second wire commecting position t12 to the
terminal portion Tl of the gate 24N via an aluminum wire ¢
 xy arranged to paéé over thé second wire-junction position
P2 of the area 28 and the second wire connecting position
t12 of the terminal portion T22 in this order. The above

aluminum wires are all of the first layer.



‘the .gate 14P and | ocated adjacent to the termnal portion Tl of the gate
14P. The term nal portion T2' opposite to the termnal portion T1'
conprises a first wire connecting position t1l of one-grid square
corresponding to the termnal portion T2 of the gate 14P, a second wire
connecting position t2 of one-grid squargyextending fromthe first - 18-
termnal position tl in the channel length direction and a third wre

connecting position t3 of guare whi.ch is extended outwardly, f rom' '
the position t2 in the ché&ﬁé VﬁtalﬁﬁQQﬂﬁ|W}ﬁln§H@m§5%3ﬁHE % SEhFY
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first aluminum layer. 1In comparison with the unit

semiconductor device 12 of Figure 2, although the unit -
semiconductor device 22 is longer in Y direction by one
grid and has an increased area by that amount, it has a
ben fit'that the passage for the aluminum wire ¢ 4 is
assured between the laterally adjacent terminal portions.
Thus, according to the present embodiment, the first layered
wires can easily be distributed to thereby obtain more
improved outer wiririg feasibility.

Figure 14 illustrates a D flip-flop of Figure 21
which is comprised by the two unit semiconductor devices 22,
As can be seen from Figure 14, the layout of the flip-flop
is simplified so that the total wiring length is extremely
reduced and no prohibited tracks occur in the secord layer.

The gates 24P and 25P of the unit device 22 are
provided with the terminal portions T22 having the second
wire connecting portions tl2, respectively. Altermatively,
only one of the gates 24P and 25P may be provided with the
terminal portion T22 having the second wire connecting
position tl12 in order to perform the diagonal wiring among
the gates by using only the first layered wires, which is

apparent fram Figure 13.



‘The gate 15N is provided with a termnal portion T1" adjacent to the gate
15P, T1" conprising a first wire connecting position
t1l of o rresponding to the terminal portion Tl of the gate
15P, a mﬂ @mnﬂymﬁ”mctl ng position t2' of one-grid square extending
fromthe position t1l in the channel length direction and a
third wire connecting position t3" of Gﬁé-grl d square which is extended
fromthe position t2' in the channel V\Adt%}ion toward thé gate 14P
~and | ocated between the term nal portions he respective gates 14P
and 15P. The term nal portion T2" opposite to the term nal portion T1"
conprises a first wire connecting position t1l of one-grid square
corresponding to the termnal portion T2 of the gate 15P, a second wire
connecting position t2' of one-grid square extending fromthe first

termnal position 41 in thg §Qﬁiﬁ1‘ﬁ{ddc§:%§l Betité Wdnpridiflglal PLAFAMESF of |

connecting positiont3" of 12, 221
arranged unit semiconductor dev1cesr said unit

semiconductor devices and elements in said semiconductor
devices being selectively connected to one another by wires
to thereby constitute a desired logic circuitry,
charactérized in that said unit semiconductor devices

canprise at least a first insulated—gate type field-effect

(Frg, Tpo)
tran51stor/|of a first conductivity type-and a second

(Fp1,F11)
insulated-gate type field-effect transistoras'of a second

conductivity type which is disposed adjacent to said first

1P, 2¢N?
transistor and has a gate electrod(eﬁseparated from a gate

(s, 24P)
electrode,ac‘f the first transistor, said gate electrodes of
the respective transistors have at least a gate terminal

(ﬁ(ﬁl Tzl T-n)
portiongat the side adjacent to each other, and said gate

terminal portlg;'l,{of the first field-effect transistor has
at least a first wire connecting portlog a)nd a secord wire

connecting portion(ts, t12).

2. The semiconductor device as set forth in claim 1,
wherein said gate terminal portions of said first and second
transistors are connected integrally to said gate

electrodes and are formed in the same layer of said gate
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and t3' ue lines in Figure 4 are located on the grid line
between the parallef gates g, g. The gate 15N itself is shaped
symmetrically with respect to the |ine_passing through the center thereof
in the channel width direction. In addition, the wire connecting positions
t2' and t3'" of the ate 15N are forped to have the chanfered shape of the
wi re connecting posleqtsrdes? naspectivelye terminal portions T2 and T2 of the
gates 14P and 15P can be connected to the termnal portions T1' and T1" in
the following two wiring manners as shown in Figure 5. Afirst wiring
manner is such that the term nal portions T2 and T2 are connected via
contact holes (shown by 'X') with the termnal portions T1' and T2' by

means of an al um ngm wi r eqjy. sG; ddhaddebd! AP o' 580 9SHEH QR0cYathhi 2,

wherein said first and second transistors have channel

'-19- re whlch I s extended outwardly fromthe position t2' in the
channel“ M’ﬂ@ﬂ wﬂmﬁ The second and third wire connecting positions t2'

regions which are oriented in the same direction.

4, 'I‘he. semiconductor device as set forth in claim 3,
wherein said gate electrédes of the first and second
transistors are provided with said gate terminal portions
which are formed in the regions other than source or drain
regions of said transistors and are designed to be wider

than said gate electrodes.

5. The semiconductor device as set forth in claim 4,
wherein said first wire connecting portion( t}?}f the first
transistoglyr)ld said gate terminal portionc,?o)f the second
transistor(';’gge arranged on a first and second parallel grid
lines, respectively, said first and second grid lines being
included in a plurality of lateral and longitudinal lines
defined by the routes along which said wires are intended

to be arranged.
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‘di rection.” The ot her vvi riTig manner is such that the termnal portions T2
and T2 a contact hol es (shown by 'X') with the term nal
portions”mm)mﬂ heir third connecting positions t3 by nmeans of an
alumnumwn re [term hefirst | ayer arranged in X grid direction nornal

to Y grid directi on Thus where a pai [_381‘_. adj acent gate-separated type
CMOSFETs in the sane unit device are connected with each other to forma

comon gate, two ys of t e shortes ri can be opt dW|t utl |2|n"

only the -20- wWPres of THReSPHER “#QF ag‘ﬂﬁ'fg a5n8c g fﬁrﬁé )

nmeans that the W|r|n f.easi bi,l L.t tremely enhan

conventional devi c#Rer eﬂ%s§ﬁgct %‘7: %ﬁeﬁ? h'élrtﬁl 9,, E]g'?%;f%fm?ﬁ

present enbodi rrent | s fo rid. C cXgléé in

Y direction and sotB¢sd ?ﬁ% g% 1 ?ﬂé&%‘? 'y g E*‘?g?ﬁyusr#me el\%:gée%g re
' arranged on a third and fourth grid lines, respectively,

said third and fouth grid lines being normal to said first
and second grid lines. |

7. The semiconductor device as set forth in claim 5,

y t12
wherein said first and second wire connecting port:.ong:of )
the gate terminal portionno% the first transistog'?gre

arranged on a third grid line normal to said first and

second grid lines.

8. The semiconductor device as set forth in claim 7,

wherein said unit semiconductor dev1ce comprlses a third
insulated-gate type field-effect transistory 012.' the first
conductivity type which is provided with a source or drain
region common to thét of said first transistog‘gzld a gate
electrpde(:iszg'ran'ged parallel to the gate electrode(a::g% said
first transistor, and a fourth insulated-gate type field-
effect transistox('?gé the second conductivity type which is
provided with a source or drain region common to that of
said second transistor(:"a'gxd a gate electrodéisaﬂr!'ranged

(14N
parallel to the gate electrodel\og said second transistor,
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"18. The unit devices of the present enbodi nent are characterized by addi ng
t he Wi re connecting positions t2, t3, t2' and t3' to the

gate ﬂﬂ'ﬂlﬂummuﬂmﬂiml gnat ed by oblique Iines in Figure 4 which are | ocated
in undsed regitns ot the grid line in which the stoppers 8 and 9 and of the

grid line in which the conmon region of the source or drain are situated.
Therefore, increase in the area of the GH]t deV|ces can be avoided in the

present enbodi nment. Nex t he di aggnal rin s l.n, t
device 12 can be caRf ¥ e&lﬂl‘hss%ﬂ‘gmﬂnf"\# iz% ﬁ"?"ﬁ& &g"r#ﬁ}ﬁ%’f

f th h
ortion T2 of the QAPETISES & (HE: BosERSKLPE s oplStL (¥ el 088 11

ac iiteﬁ?tteﬁr?#ﬁgf’“%%r ok SRS A %‘*’?‘“its i BRROLFE et

portion t3' by neap PEé;?,:Aﬁ | ne%grl %%”]ségoﬁd‘e thish LRerrairernged

along the | ongi tud| na i r'ection), whereas the term nal
portion T2 of transistors.

9. The semiconductor device as set forth in claim 8,
wherein said wire Jjunction region is formed in the same

layer of said gate electrodes.

10. The semiconductor device as set forth in claim 6,

( . .
wherein said gate terminal portion_,:o)f the first transistor (fu)
is substantially crank-shaped.

11. The semconductor device as set forth in claim 9,
wherein said gate terminal portlog'xfo)f the first trans:.stor(?ﬂ)

is substantially rectangular.

12. A semiconductor device comprising a plurality of
arranged unit senicondu%:or devices, said unit semicondtitor
devices and elements in said semiconductor devices being

selectively connected to one another by wires to thereby

IThis Sheet Has Been Rerllace




the-gate 15P is connected to the term nal portion T1' of -21- the gate

14N at nnecting position t1l by neans of an al um num
wi ret e THIATITRREAY

| ayer arranged so that it passes on the first and
second wiricngtposditéorrs t1 and t2' of the termnal portion Tl in this
order. In the present enbodinent, a space of three-grid length in X
direction by two-grid width in Y di rectié@im i s defined by the term nal

portions T2 of the res ectlve P and ,[15P, the term nal rti

the gate 15N, and € gélﬁﬁ%ieg%’? rﬁjrrﬁ%m'o Eﬁ?
portions T1" and T1' of the r espect es. 15 % % in |ch S ace
the diagonal wiring anong®? eafh asal éﬁ’ﬂ' e’B’(—ﬁq’g}l lod ?’ﬁ%saﬁwf Wires
of the first layerm. thout utilizing.al ux nu n
deposited on the fii.:'rg? P&r‘#rﬁﬁﬁ‘l’% ns%%%n%?ﬁ?sg&& |n]e§f$ %ﬁ%‘?{]

only the first transistors of a first conductivity type and third and

fouth insulated-gate type field-effect transistors of a
second conductivity type, said first and second transistors
being provided with gate electrodes arranged par;llel to
each other, and said third and fourth transistors being
orovided with gate electrodes arrahged‘pamllel to each
-other;

each of séid transistors is provided witha gate
terminal portion of the gate electrode at the side adjaceni.:
to the other transistors; ard,

said gate terminal portJ.on of the gate electrode of
the first transistor comprises at least a first wire
connecting portion integrally formed at the end of said
gate electrode and a second wire connecting portion
extended from said first wire connecting portion and
located between said gate terminal portions of the gate

electrodes of the third and foufth transistors.

13. A semiconductor device comprising a plurality of
arranged unit semicondlitor devices, said unit sanicondlil:or
devices and elements in said semiconductor devices being

selectively connected to one another by wires to thereby

\
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al um num prohi bited tracks occurring due to the use of
second al u e avoi ded, which contributes to enhancenent of
t he outer ‘rn\hﬂmm ““m“l . As shown in Figure 20, according to the prior
wiring, it vitweble t'o arrange the alumnumwres [err] and [err] of

the first. and second | ayers one on the other in the opposite directions and
to arrange wires such as the alum numwi3r:ia‘[err] to the extent on the gate

el ectrodes g and so, the wires_canngt be arr hin the s ace
three-grid l'ength S?n-?%‘ﬁﬁﬂ BLRS liqglﬁzoﬁ’tlf 6&’61‘%??%’ sent
enmbodi nent, since alum numwre of the second Lé:e:r d‘g not need t.0 be
utili.zed and W res do - t 8’5? 8F L SEEs W?ﬁgsvm ring

B g T I N e
transistors of a first conductivity type and third and
fouth insulated-gate type field-effect transistors of a
second conductivity type, said first ard second transistors
being provided with gate electrodes arranged parallel to

. each other., and said third and fourth transistors being
provided with gate electrodes arranged parallel to each
other;
each of said transistors is provided witha qate
teminal portion of the gate electrode at the side adjacent
to the other transistors; .
each of said géte terminal portions of the gate
electrodes of the first and second transistors comprises at
least first and second wire connecting portions; and,
a wire junction area is formed in an area surrounded
by the respective gate electrodes of said first, second,

third and fourthtransistors.
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‘wring feasibility can be enhanced as wel| as the delayed tine caused by
the wiring can be reduced. Figure 7 illustrates a D flip-flop conprised by
the two unit sem conductor devices of the present enbodinment, the flip-flop
being the sane as that of Figure 22. It should be noted in Figure 7 that
the wiring length is extrenely reduced and that no prohibited tracks of the
second wires occur. The term nal porti6§§‘T1', T2', T1" and T2" of the .
respective gate 14N and 15N are all provided with the second and third wire
connecting positions. Alternatively, as is apparent fromthe wring
illustrated in Figure 6, unit deV|ces wi t hout tern1 al portions T1, T2' and
T2" of the respeci' fragtoof ST : o thereby enhance t he
i nner and outer wring fea5|b|I|t|es in conparlson with those of the prior
art unit devices. Figures 8 to 10 illustrate an anot her enbodi ment of the
present invention, in which elenents corresponding to the above-nenti oned
enbodi nent are designated by the sane reference nunerals. As shown in

Figure 8, a plurality of oo DEVICE

A semiconductor device of the present invention
com@rises a plurality of arranged unit semicondutor devices(12)
which is designed to compose a desired logic circuity by
selectively comnecting among elements in the unit devices
and among the unit devices. Each of the unit devices
camprises at least a first insulated-gate type field-effect
transistog?%% a first conducti#ity type and a second
insulated—-gate type field-effect transistog¢g% a second
conductivity type which is disposed adjacent to the first
transistor and has a gate electrodgﬁgzparated from a gate
electrodé?gg the first transistor. The gate electrodes of
the respective transistors have at least a gate terminal
portlén;at the side adjacent to each other, and the gate
terminal portlonrg% the first fleld—effect transistors has
at least a first wire connecting portion and a second wire
connecting portion. By usinglfhe second wire connecting
portion, wiring in and among the unit devices can be
carried out via the shortest aluminum wires of the first

layer, so that the wiring feasibility can be enhanced.



‘unit sem condutor devices 22 are arranged to forma matrix. Each of the

unit sem condutor devices 22 is illustrated in Figure 9. The unit
sem condut or device 22 conprises a pair of parallel N channel MOSFETs
(F{err], F[err]) and a pair of -23- parallel P-channel MOSFETs (F[err],

F[err]). The N-channel MOSFETs have polysilicon gates 24N and 25N,
respectively, which are of a substantially flat U shape and are di sposed
synetrically with each other. As shown inqyigure 10, each:-of the

pol ysilicon gates 14N and 15N conprises a harrow gate el ectrode portion g
of about four-grid length and termnal portions Tl and T2 of one-grid
square integrally connected to the bothgﬁnd of the gate electrode g. The
termnal portions Tl and T2 have an are (%uﬁficient for wiring via a single
Wi re connecting position, at is, a single contact hole. The gate

el ectrodes g are spaced ng"m '




-one-grid distance, bel ow which channel regions of four-grid length are
formed. Anobng these, the channel region between the parallel gate

el ectrodes g, g in the high dense N-type diffused region 6 is a common
drain or source region for the N-channel MOSFETs. While, polysilicon gates
24P and 25P of the P- channel MOSFETs are substantially of a flat U shape
and di sposed on the positions the polysilicon gates ‘are noved laterally by.
a predeterm ned di stance. The gates 24P 25P are designed to have a
shape different fromthe gates 24N and 25N The gate 24P conprises a
portion having the sane shape as that of the gate 24N and a portion denoted
by oblique lines in Figure 10. That is, the gate 24P conprises a narrow :
wi dth gate el ectrode portion g of substantially four-grid I ength and

rectangul ar term nal - 24-
10
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«portions T1l1l and T22 of two-grid in area. The termnal portion T22 is
| ocated adjacent to the gate 24N and is conprised by a first wire
connecting positiontl of one-grid square corresponding to the term nal
portion T2 of the gate 24N and a second wire connecting position t12 of
one-grid square extending outwardly in the channel width direction fromthe
first wiring position tl. The other termnal portion T1l is conprised by a
first wire connecting position tl of one-grid square corresponding to the
terminal portion T1 of the gate 24N and/gZsecond wire connecting position
t12 of one-grid square extending outwardly in the channel w dth direction
fromthe first wire connecting position tl. Likew se, the gate 25P adj acent
to the gate 25N has a termnal portion T22 which conprises a first wire
connecting position tl of one-grid square corresponding to the term nal
portion T2 of the gatgqqgw d a second wire connecting position t12 of
one-grid square extendingtoutwardly in the channel wdth direction fromthe
first wire connecting position tl. The term nal portion T11l | ocated

lix by
Z_‘Z 75 3 ! f2 ﬁ.
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Opposite to the portion T22 conpri.ses a first wire connecting position tl
of one-grid square and a second wire connecting position t12 of one-grid

square extending outwardly in the channel

width direction fromthe first

W re.connecting position tl. By adding the second wire connecting position

t12,
di recti on.

Aregion is

the gates 24P and 25P are eight- grid long in the channel
-25- defined by the surrounding term nal

wi dt h

portions

T1, T1, T22, T22 of the gates 24N, 25N, 24P and 25P, in which an isol at ed
wire junction area 28 is arranged. The 4iftgzjunction area 28 is-forned at

the sane tine the gates are foLped and so,
wWth inpurities.
position P1 between the termn
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2 =
1S <
< R g
Lo N
S 5 ST N
£y ¥
) NS
B S SR
S -
T3 3 i
Y~ R S o
QD :§. - o :é S
VN o 0
._E: Q L &
SN S
o, N v
NS SR
~ TS
R i L
[ e =21 - v o
., / Ny P
= A%‘, e /
i O XX 15 =}
4 N
R S .55 v e —]
T T
X P&
L{ """ o '“'5"1 N i AN SRR R
N 1
‘X Y N 1
{ jl\.____ )
\\I \1/
L%, =p¢ '\1;___-5-_-_-31_‘

The wire junc

on area 28 has
portions T1 an

R

\
i

T

is farmed by polysilicon doped
first wire- junction
2 a second wire-junction



s

connecting positions t12 and t12, and a third wi re-junction position P3
between the first wire connecting positions t1 and t1. In the unit

sem conduct or device of the above structure, the gates 24P and 25P are
connected to the adjacent gates 24N and 25N as shown in Figure 11, wherein
the second wire connecting positions t12 and t12 of the respective gates
24P and 25P are connected via contact holes designated by 'X to the
termnal portions Tl and Tl of the gates 24N and 25N by neans of al um num
wires [err] of the first |layer arranged t@ aIIy (along Y-grid direction).
The lateral wiring among the gates can be %erfoned by the shortest wres,
that is, one-grid long wires. In addi Q? the first wire connecting
positions t1 and t1 remai n unused and an alumnumwire [err] can be
arranged in the longitudinal direction (X—grld di rection) passing

t her et hrough. I n contrast, re the term nal port|02§ Tl and T1 of the
gates 24P and 25P are not p{ fled with the 2mne

re—=

221)0“] i
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-26- second wire connecting position t12 and t12 of one-grid square as
shown in Figure 12, there is no space to pass an alumnumwre in the X
direction between the adjacent termi nal portions, which neans that a wire
prohi bited track of three-grid | ength occurs between the adjacent terninal
portions in the first alum numlayer. Next, in the unit sem conductor

device 22 of the present enbodi nent, the diagonal wiring anbng the gates ‘
can be carried out as shown in Figure 13, erein the terminal portion T22
of the gate 24P is connected to the termnal" portion Tl of the gate 25N and
the termnal portion T22 of the gate 25P to the termnal portion T1 of the
gate 24N. As shown in Figure 13, the termnal portion T22 of the gate 24P o
is connected at its first wire connecting position tl to the adjacent third
wire-junction position P3 of the wire- junction area 28 via an alunlnum
wire [err] arranged in X _ .
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‘direction, the wire-junction area 28 is connected at its first

W re-junction position P1 to the term nal

alum numw re
of the gate 2
the term na

[err] arranged.
5P is connected at

in X direction,

and the term na

portion Tl of the gate 25N via an

portion T22

its second wire connecting position t12 to
portion Tl of the gate 24N via an alumnumwre [err] [err]
arranged to pass over the second wire-junction position P2 of the area 28

and the second wire connecting position t

this order.

The above alumi numw res are al

zof the term na

portion T22 in

of the first

| ayer.

-27-

The above di agonal

W ring armngﬁ eg
of three-grid length in X directf
only the first alum num | ayer.

device 12 of Figure 2, although the unit
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*sem conductor device 22 is longer in Y direction by one grid and has an

I ncreased area by that anopunt, it has a ben fit that the passage for the
alumnumw re [err] is assured between the laterally adjacent termnal
portions. Thus, according to the present enbodinent, the first |ayered
wi.res can easily be distributed to thereby obtain nore i-nproved outer
wiring feasibility. Figure 14 iIIustratfg‘g Dflip-flop of Figure 21 which.
is conprised by the two unit sem conduc 1 devi ces 22. As can be seen from
Figure 14, the layout of the flip-flop is sinplified so that the total
wiring length is extrenely reduced and no prohibited tracks occur in the
second | ayer. The gates 24P and 25P of the unit device 22 are provided with
the terminal portions T22 havilag the second wre connecting portions t12,
respectively. Alternatively, &Qly one of the gates 24P and 25P may be

provided with the term nal poriNon T22 having the®second wire connecting
position t12 in order to perfQtmthe di agonal mﬁrhqg anong the gates by
using only the first layered wres, which is \g
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‘apparent from Figure 13.
conpri si ng

28 CLAI M5 1.

a plurality of arranged

A sem conduct or
unit sem conduct or

devi ce

devices, said unit

sem conduct or devices and elenents in said sem conductor devices being
sel ectively connected to one another by wires to thereby constitute a

desired logic circuitry,
devi ces conprise at

transistor of a first conductivity type an?
field-effect transistor of a second conduc (

characterised in that said unit sem conduct or
| east a first

I nsul at ed-gate type field-effect

Vity

%Zsecond i nsul at ed-gate type

type which is di sposed

adjacent to said first transistor and has a gate el ectrode separated froma .
gate electrode of the first tr
respective transi stors have at

and
has

adj acent to each other,
field-effect transistor
second wire connecting port}
connecting portion o

[

t

%

east

§'§]é§, said gate el ectrodes of the
a gate term nal
aid gate term na

portion at the side

portion of the first

| east a first wire connecting portion and a
characterised in that said first wire

of the second transi

the ffi rdt transistor and said gate term nal portion
5t or
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. aré arranged on first and second parall el
first and second grid |lines being include
| ongi tudi nal |ines defined by the routes
i nt-ended to be arranged. 2. The sem con
claim1l1l, wherein said gate term nal porti
transistors are connected integrally to s
in the sane | ayer of said gate el ectrodes
seni conduct or device as set forth in cl
transi stors have channel regions which ar
4, The sem conduct or device as set fort
el ectrodes of the first and second transi
term nal portions which are fornmed in the
drain regions of said transistors . and
gate electrodes. 5. .The senicondggﬁlﬁ7§
preceding claim wherein said first%nd s
the gate termnal portion of the

grid lines, respectively, said

din awplurality of lateral and

al ong which said wires are

ductor device as set forth in

ons of said first and second

aid gate electrodes and are forned
respectively. 3. The

#4%  wherein said first and second

e oriented in the sane direction.
h in claim3, wherein said gate

stors are provided with said gate
regi ons other than source or
designed to be wi der than said

evices as set forth in any

econd wire connecting portions qf
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‘29 first transistor are arranged on - a third and fourth grid |lines,
respectively, said third and fourth grid lines being normal to said first
and second grid lines. 6, The sem conduct or device as set forth in any
preceding claim wherein said first and second wire connecting portions of
the gate termnal portion of the first transistor are arranged on a third
grid line normal ‘to said first and second grid lines. 7. The

sem conductor devices as set forth in claim®6, wherein said unit

sem conduct or device conprises a tmlwhjﬁﬁgnpted-gate.type field-effect
transistor of the first conductivity type which is provided with a source
or drain region common to that of said first transistor and a gate

el ectrode arranged parallel to the gate el ectrode of said first transistor,
and a fourth insulated-gate type field-effeqt transistor of the second
conductivity type which is provided tﬁt £§ource or drain region common to
that of said second transistor and a gdte el ectrode arranged parallel to
the gate el ectrode of said second transistor, and wherein said unit

sem conductor device further conprises a wire junction region forned in an
area surrounded by the first, second, third and fourth gate el ectrodes of

said first, second, third and fourth transistors. 8. The sem conduct or
device as set forth in claim7, wherein sa}'d Wi re junction
1
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s

fegion is formed in the same |ayer of said gate electrodes. 9. The

sem conduct or device as set forth In claim5, wherein said gate term na
portion of the first transistor is substantially crank-shaped. 10. The

sem conductor device as set forth In claim8, wherein said gate term na
portion of the first transistor is substantially rectangular. 11. A

sem conductor device conprising a plurality of arranged wunit .
sem conduct or devices, said unit semc d& or devices and elenments in said
sem conduct or devices being selectively connected to one another by wres
to thereby constitute a desired Fﬁ ié%?ircuitry, characterised in that:

30 each of said unit seniconductorgd ices conprise first and second

i nsul ated-gate type field-effect transistors of a first conductivity type
and third and fourth insul ated-gate type field-effect transistors of a

second conductivity type, said first and s nd tr I stors being provided
wth gate el ectrodes arranged parallel to n othef, and said third and
fourth transistors bei ng.provi d'E'_g_vvith gat,el el ect édes arranged parallel to
each ot her; D
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each :of sgtmw sistors is prow ded with a gate termnal portion of the

gate el ec m u adj acent to the other tran |§Eﬂ_r eMENF Gifef Date
t er m nal " e el ectrode of the first tijfa sep at
| east a first W|re connection portion integrally fornmgdjat the end of {shid
gate el ectrode and a second wire conned®ing portion efténde8 JUkIP¥hI ¢

first wire ting portion and | ocated between sai atetermnal
portions of the gate electrodes of the third and fourgyh transistors.
sem conductor device conprising a plurality of arrang

dovi cos. boihg o2t cBETRHAARH CHeURS  SEmARing AT Bipay 28 ?ﬁ@a?ﬁb@“ﬁ“”

consti t ut e semiesnditor @bvices; 'said unit, serhivondiicior sdslices Bhdt sleatehits dh ﬁdd

unit sem condyct devi ces conpri se first and second insul at ed- gate t
{1l o of f oSPMICQAHTEE devioes bbing elessival cPDNeGto 9corm ANONSILBY ires Ho. h
| nsul at ed- y f r | f C | &Y pe,
said first %%bgeggﬂémtﬁt%ngl Is‘ %ﬂr'es& dagﬁg%E@gWeﬁﬁmﬂgg? eﬁ\gﬁggﬁ (! uh%
ar r anged psemmmhdumredehmesrmmpﬁsai atdadst bl finst mmwgmt wesﬁdueefkct

bei ng provided, fe ele tro es arra 1Ie| each ot her, each
of said triADsi er%f 33"’?}"% fypesa tEq € Qj&cé

el ectrode gankaforsofa ééjé&fne%nﬂﬁcﬁvﬁ? t%ﬁ'%hléﬁ %‘%léﬁdyeﬁ; adjacent to said first
transistor and has a gate electrode separated from a gate electrode of the first
transistor, said gate electrodes of the respective transistors have at least a gate
terminal portion at the side adjacent to each other, and séid gate terminal portion
of the first field-effect transistor has at least a first wire connecting portion and a
second wire cohhecting portion, characterised in that said first wire connecting
portion of the first transistor and said gate terminal portion of the second transistor
are arranged on first and second parallel grid lines, respectively, said first and
second grid lines being included in a pluralify of lateral and longitudinal lines
defined by the routes along which seid wires are intended to be arranged.

A

2, The semiconductor device as set forth in claim 1, wherein said gate
terminal portions of said first and second transistors are connected integrally to
said gate electrodes and are formed in the sgme layer of said gaie electrodes,
respectively.

3. The semiconducior device as set forth in claim 2, wherein said first and
second transistors have channel regions which are oriented in the same direction.

4,  The semiconductor device as set forth in claim 8, wherein said gats
electrodes of the first and second transistors arg provided with said gate terminal
portions which are formed in the regions other tHan source or drain regions of said
transistors and are designed to be wider than sald gate electrodes.

5.  The semiconductor devices as set forth:in any preceding olaim, whersin
said first and second wire connecting portions gf the gate terminal portion of the
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each. of 'said 3[.'“ m ' ions of the gate el ectrode
second transi QBRMI igL | east first and second w | el conpegt |
portions; and = EET 31 a wire junction are s‘kﬁrgé%%gﬁ n

second
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conprising a
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type and a ared fourh gddlihes belrigndrymed tb isaldfiref And setomd grid fines( FN2) of a

second conductivity type, said unit sem conductor devices and transistors
bei ng selectively connected by wires to one another to constitute a desired

|ogi e circug{ 1y, ThéSemicorictor!devise A9Seb R Ay ArécBHRicPolals, Wheih? Sgid

adj acent to each other, said first transistor

(15P) havi rfiyshand secopd: wire somnaating pettians ofrthe gate tesminal partion of thefitst

as a first gate electro

second 1 anpl idillor W8 dhrarited'8n % third grid line normal fo sald firet and second grid

lines.

7.  The semiconductor devices as set ft‘#ﬁh in claim 6, wherein said unit
semiconductor device comprises a third insuléted—gate type field-effect transistor
of the first conductivity type which Is provided with a source or drain 'region
common to that of said first transistor and a gate electrode arranged parallel to the
gate electrode of said first transistor, and a fqurth insulated-gate type field-effect
fransistor of the second conductivity type which is provided with a source or drain
region common to that of said second transistor and a gate elecirode arranged
parallel to the gate electrode of sald second transistor, and wherein said unit
semiconductor device further comprises a wire junction region formed in an area
surrounded by the first, second, third and fourth gate electrodes of said first,
second, third and fourth transistors.

8. The semiconductor device as set forth in claim 7, wherein said wire junction
region is formed in the same layer of said gate glecirodes.

9, The semiconductor device as set forth in claim 5, wherein said gate
terminal portion of the first transistor is substantially crank-shaped.

10. The semiconductor device as set forth in claim 8, whersin said gate
terminal portion of the first transistor is substantially rectangular.

11. A semiconductor device comprising a pluralty of arranged unit
semiconductor devices, said unit semiconductor devices and elements in said
semiconductor devices being selectively connected to one another by wires to
thereby constitute a desired logic cirouiiry, characterised in that:
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term nal portion Hﬁ!on the side renote from said secole Transi stor, SHi

eI

fourth* gdteternminal portion (T2")on the side renpte frpm-saieiitst

transi st or

a second gate el ectrode (15N) havjng a,bh'u@w;gte
adj acent to said first gate terminfl portion and}ia

characterised in that sai d30hird and fourth|gate terni nal

port ons:each Nl d=kabd Mot SEAGKdicet k! codied T A R

regi ons of insildtdd-gate typafield-bffect ransistors of adisrecorrductivity type andthitd apd a

first wire

(T1") and deurthiinsulated-gate) typeafin

Rl 3o 4R b i 8 3908 el arnges

arranged o
regi ons of
connecti ng

said first

connectiron portion (t1) of said thtrd gate terninal rfion
id—e@wnmlsm ol sgrand reanduistily e,

g

Helaosedth othér, andesalll)third and douth transistorsobeing pravidedewithnal
portions (T[err], T2") and the otper. one of_ source and drain regions of

sai d secondale glagtiadss afan toeach@BBRd straight line parallel to

i ne,
each of sald fransistors is provided with a gate terminal portion of the gate
electrode at the side adjacent to the other transistors; and

said gate terminal portion of the gate elecirode of the first transistor
comprises at Ieast a first wire connection portion integrally formed at the end of
said gate electrode and a second wire connecting portion extended from said first
wire conhecting portion and located between said gate terminal portions of the
gate electrodes of the third and fourth transistors.

12. A semiconductor device comprising a plurality of arranged unit
semiconductor devices, said unit semiconducior devices and slements in said
semiconductor devices being selectively connected to one another by wires to
thereby constituts a desired logic clreuitry, characterised In that:

each of said unit semiconductor devites comprises first and second
insulated-gate type field-effect transistors of a first conductivity type and third and
fourth insulated-gate type field-effect transistors of a second conductivity type,
said first and second transistors being provided with gate electrodes amranged
parajlel to each other, and said third and___ fourth transistors being provided with
gate electrodes arranged paraliel to each other;

each of said transistors is provided with g gate terminal portion of the gate
elecirode at the side adjacent to the other transistors;

each of said gate terminal portions of thé gate elecirodes of the first and
second transistors comprises at least first and second wire connecting portions;
and
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said first ﬂate term naI portlon (T2) and said third wire

portl'on (m u ’ Mﬂl d gate termnal portion are arr n ed on
strai ght , , lml r to said first and'second |i neq, aQHg’Nfﬁpét
and second wire connectidn portions (tl, t2') of said thir|d qate tern nal

portion are arranged on a fourth stra|@4t ling parallel tgq said third Iine.

a wire junction area is formed in an areh surrounded by the
electrodes of said first, sscond, third and fourth transistors.

13. A semiconductor device comprising a piurality of unit semiconductor
devices (12), each comprising a first insulatedsgate type field-effect transistor (Fez)
of a first conductivity type and a second insulated-gate type field-effect transistor
(Fn2) of a second conductivity type, said’ unit semiconductor devices and
transistors being selectively connected by wires to one ancther to constituts a
desired logic circuitry, wherein

sald first and second transistors are disposed adjacent to each other,

said first transistor has a first gate elsctrode (15P) having a first gate
terminal portion (T2) on the side facing eaid se!cbnd transistor and a second gate
terminal portion (T1) on the side remote from sajid second transistor,

said second transistor has a second gate electrode (15N) having a third
gate terminal portion (T1") adjacent to said first gate terminal portion and a fourth
gate terminal portion (T,") on the side remote from said first transistor,

characterised in that

said third and fourth gate terminal portiohs each have first (1), second (t))
and third (ts') wire connecting portions integrally tonnected with each other,

one of source and drain regions of said first transistor, sald first gate
terminal portion (T,), a first wire connection portion (1) of said third gate terminal
portion (T+*) and one of source and drain regions of said second transistor are
arranged on a first straight line,

the other one of source and drain regions iof said first transistor, the second
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and third wire connecting portions (t', ts') of: said third and fourth gate terminal
portions (T+", T2") and the other one of sourde and drain regions of said second
transistor are arranged on a second straight lirie parallel to said first line,

said first gate terminal portion (T2) and said third wire connecting portion
(ts)) of said third gate terminal portion are arranged on a third straight line
perpendicular to said first and second lines, and

the first and second wire connection partions (4, t) of said third gate
terminal portion are arranged on a fourth straight line parallel 1o said third line.



