-ff - 2143990 A SEM CONDUCTOR | NTEGRATED Cl RCU T DEVI CE
The pr.esent invention relates to a sem conductor integrated circuit device,
and nore particularly to a techni que which renders the densi -

i ntegration of input and output buffers higher in a master sl 5 typge
semnduct or integrated circuit device and,which is accordingly e&%ﬁaf

for $hcreasi ng the nunber of pins and reducing the size of a chip 3§690

further for enhancing the dEMECHRHTCTIR L ROrECROrer SHBEOM QB FE | Nt egr at ed
circuit device-10 (1C requires input and output buffers for interfacing

with the exterior. As showphenpke8ent 9hvkheisficpapabysngodaavengondiidtibr
or output buffers 4 are |ocated between a plurality of bonding pads 2 which
are arranged in thénpegrphedaciedgétoliemichki pahfehbee) parandudarlg i nt ernal
circuit 3 which is located centrally of the chip 1. In a gate array type or
master slice type tenmactadboidnei whagharedderscthe densityi afwhhtagnation
desired logic circuit can be freely fabricated 20 as the internal circuit
by a wiring step, eheinRptitanAdostPptt réferFoRighbert kB AoRAFRGL paYsCReed
to be selected at will in accordance wth the L gn of he,interaal

e
e T et ohs! Fhpe, SPmiGonaucPoEs ntearateds o Ptnet eFLre 85

Fig. 2 of the accolpaly! g QE%@%H%EgTQOSQf%Qtive for increasing the

number of pins and reducing the size of a chip and
further for enhancing the.functions of the chip.
St A semiconductor integrated circuit device
10 (IC) requires input and output buffers for interfacing
| with the exterior. As shown in Fig. 1 of the accompanying
drawings, input or output buffers 4 are located between
a plurality of bonding pads 2 which are arranged
in the peripheral edge of a chip (pellet) 1 and an
15 internal circuit 3 which is located centrally of
the chip 1.
In a gate array type or master slice type
semicohductor integrated ciréuit device in which
a desired logic circuit can be freely fabricated
20 as the internal circuit by a wiring step, the input
and output functions of the bonding pads need to
be selected at will in accordance with the design
of the internal circuit. To this end, various devices
are used for the buffers.

25 Fig. 2 of the accompanying drawings shows an



-2- exanmple of the device. The buffers 4 are provided in correspondence

wi th the bonding pads 2.- In each of the buffers 4, circuit elenments 5

whi ch f the input buffer and circuit elenments 6 which formthe 5

out put %Egger are arranged. In accordance with the design of the internal
circuit either the input or output -@<cuit elenments within the buffer 4
are selected and are connected to the bonding pad 2 as well as the |ntern§L;
circuit 3. Thexample pff the fevicean Bhecbudiferst ddage provédeghe i nput ofr

the output buffer, and the bonding pad 2 can .be constructed as either an
i nput t er ni nalkPoFOEXe5EP nF@rMé%Q NHPRPIEE Zr-r adFesBFh  however,

both th t. el 5 be fornmed in
oach butfer 4° Thésiﬁa??er%'héﬂ‘il%a%ﬁ%‘;” BETRE ARG BECOnEEd arge
Si nce the Iargg E%ZB Eg&fg %&%FﬁﬁEagggﬁﬁ|ng pa%%r%% raI %% of the

chip, an i ncr eas € nu of the

PIn%) 1S b1 LadpuPnpliespt Ao 22:538da. when e JpuEhe vm?,h%h*aond' ng pads

i s increased, the chip size must be increased accordi ngly n order to
solve this praekggh of exaniheerhathicgéRcuie nymaginek the Repding pads 2 is

approxi mately double that in the above exanple is showmn in Fig. 3 of
the acconpanyiorgodtauitngirculiti @lemensewizghipc@he buffer 4 are
selected and are connected to the bonding pad 2 as
well as the internal.circuit 3. Thus, the buffer
10 4 can be constructed as either the input or the output
buffer, and the bonding pad 2 can be constructed
as either an ihput terminal or an output terminal.
With the above arrangement, however, both
the input and output circuit elements 5 and 6 must
15 be formed in each buffer 4. Therefore, the occupjing
area per buffer becomes large. Since the large sized
buffers are arrayed in thé peripheral edge of the
chip, an increase in the number of the bonding pads
2 (the number of the pins) is limited. On the other -
20  hand, when the number of the bonding pads is increased, e
the chip size must be increased accordingly.
~In order to solve this problem, an example
in which the number of the bonding pads 2 is approximately |
double that in the above example is shown in Fig. 3

25 of the accompanying drawings. This example has been

proposed in Japanese Patent Publication No. 211248/82



proposed in Japanese Patent Publication No. 211248/ 82 =3- Both the input
buffer. and' the out put buffer can be constructed of one gEi)er 4, and two
bandi ng pads 2A, 2B are provided for each buffer. Thus, i nput buffer and
t he out put buffer can be connected to 5 the pins and function T

i ndependently of each other. W have found that although the inproved‘ff
arradgenent can afford the two functions of Tnputting and outputting

i ndependent |y of eagh pthed i%&@g,&fzq%ro;a aecl.g thpdﬁ'ft{]ﬁfert Qﬁ]nfe%ct i ons

of the respective 10 bondi ng pads re fixed either to

inputting (for exargdstAfdtdd SO drie BUAAUH 14 NGrdd Awe Rl ithg Plas Thi s
| eads to problens as stated bel ow. The allotnent of the inputting and

outputting functi orgA}t @B here aymadcided fiordeatmbufifersi grHugivhe Hegates 15
| ess versatile, and accordingly the versatility of the selection of the
functions is reducesif vy emnderthealauvtpagh hufs ewtcan rhenfmannectiee fwads 2A
and 2B increases, the nunber of the inputting or outputting pads is limted
to about one Bal f dfhe HRinstand dfinastdqrendsrandentl ey eacr@thesi-s
reason, in the case of the application to the kind of circuit in which the

nunbers of input signals afff G@utfwghdhetyR ifdough fhse dRFWisSher is
much larger, as js é?%gﬂgéﬂkﬁllé¥y(éé?éggnéhéyg%éngﬁ%ctions of inputting
and outputting independently of each other by the
use of the single buffer, the functions of the respective
et 10 bonding pads 2A, 2B are fixed either to the inputting
(for example, 2A) or to the outputting (for example,
2B). This leads to problems as stated below. The
allotment of the inputting and outputting functions
to the respective pads 2 aé the signal pins becomes
15 less versatile, and accordingly.the versatility of
the selection of the functions is reduced. Moreover,
although the total number of the pads 2A and 2B increases,
the number of the inputting or outputting pads is
; limited to about one half of the total number mentioned
20 above. For this reason, in the case of the application
to the kind of circuit in which the numbers of input
signals and output signals do not balance and either
is much larger, as is usual in a logic circuit employed
in a gate array LSI, the substantial number of pads
25 is not greatly different from the number of pads

of the foregoing afrangement'in Fig. 2, and it is



in agate array LSI, the substantial nunber of pads 25 is not greatly
different ,fromthe nunber of pads of the foregoing arrangenent in Fig. 2,
and it is™  -4- difficult to achieve the purposes of increasing the nunber
of paﬂﬁgzhd“reducing the chip size. It is an object of the present
i nven to provide a sem conductor integrated circuit 5 device which can
i ncrease the nunbers of.input and out put pins while reducing the chip SiZE#?
and whi ch can enhance pin function3 &nd ot her chip functions. It is anothé
object of the present 10 invention to provide a sem condcutor integrated
circuit device which can set input buffers and output buffers at any
desi red pdki fi ffionsl anb | acki enerbehe apprpasest ef yindonbasihdathén previ ously
known arrangenents. 15 -5- According to the present invention there is
provi ded uwrher@fipads and cxedueingitheichipvsize.
It is an object of the present invention
to provide a semiconductor integrated circuit
5 device which can increase the numbers of input
and output pins while reducing the chip size and
which can enhance pin functions and other chip
functions. | | _ : -
It is another object of the present
10 invention to provide a semicondcutor integfated
circuit device:which can set input buffers and
output buffers at any desired positions and in a
number approximatély double that in previously
known arrangements. |

15



including: (a) a sem conductor substrate; 5 (b) a plurality of
identi.cal unit cells on the substrate, except for the wiring patter each
unit cell having two regions, each region having a plurality of conts

i ncl uding M SFETs; (c) a bondi ng pad associated with each unit 10 ceHt’;. (d)

wi rikng. | eads for each unit cell inter- connecting at |east sone of the
conﬁﬁﬁenté of that unit cell, and includ rgg-an i nterconnection to the
bondi ng pad associated with that cell, the wiring 15 | eads i nterconnecting

said at | east sone of the conponents of the unit cells so that each unit
cell forms either an input Asqaadingrtoarthsutpneseant dunven bitegy diherst ilseast
one first MSFET in a first unit cell forns an input circuit and at | east
one first 20 M SFEPVided & &aRLqANductan infearated fiFfuid dayice The

M SFETs of each nei(nbxﬁ each cell may include a first group of M SFETs
connected in par HANEUEHHE first group of M SFETs may conprise at |east two

or three M SFETs. 25 The fir roup. . Qf M SFETs in a first
regi on -6- may conprise (r?-)cﬁansr?é'}lq\ﬂ@é%ﬁr stthreal 1'rst group
5 (b) a plurality of identical unit cells on

the substrate, excépt for the wiring patterns, each
unit cell having two regions, each region having a
plurality of components including MISFETs:;
ot (c) a bonding pad associated with each unit
10 cell;

(d) wiring leads for each unit cell inter-
connecting.at least some of the components of that
unit cell, and including an interconnection to.the
bonding pad associated with that cell, the wiring

15 1leads interconnecting said at least some of the
components of the unit cells so that each unit cell
forms either an input circuit or.én output circuit,

% wherein at least one first MISFET in a first unit
cell forms an input circuit and at least one first
20 MISFET in a second unit cell forms an output circuit.
The MISFETs of each region of each cell
may include a first group of MISFETs connected in
parallel. The first group of MISFETs may comprise
at least ﬁwo or three MISFETs.

25 - The first group of MISFETs in a first region



of M SFETs in a second region may conpri se p-channel M SFETs. In each
region the M SFETs of the first 5 group of M SFETs nay have gate el ectrodes

of subsuyﬁgfﬂly t he sane shape, which nmay al so be parallel to each other!:
The MS éﬁp«bf the first group in each region may share source. or drain

regions wth adjacent M SFETs 10 in that region and may have substantially
equal channel lengths and equal channelg wi dths. The first group of M SFETg
of a unit cell formng an input circuit may formthe at | east one first

M SFET of that unit cell, and the first group 15 of M SFETs of a unit cel
formng an Sayprompniee n-wdANE1MMISFETS » egpbruiend iatsd epsdupone first

M SFET of that cell. In each region a second group consisting of at |east
two or thre@IVMISFETSHN P SESoNs (kagizm imayAompriise BrehMrdRlTs of t he
second group.in first regi on may conprise n-channel M SFETs, and the
second grou% SSFETs in a second regi on may conprise p- channel M SFETs.

25 ot al1y oo SIS o RSO TR (PG, IY 5 oot odes of

substantially the sa
5 group of MISFETs may have gate electrodes of

substantially the same shape, which may also be
parallel to each other.

The MISFETs of the first group in each region
may share source or drain regions with adjacent MISFETs QJ

-10 in that region and may have substantially equal channel
lengths and equal channel widths.

' The first group of MISFETs of a unit cell
forming an input circuit may form the aﬁ least one
first MISFET of that unit cell, and the first group

15 of MISFETs of a unit cell forming an output circuit
may form the corresponding at least one first MISFET
of that cell.
| In each region a second group'consisting
of at least two or three MISFETs may be connected

20 in parallel.

The MISFETs of the second group in a first
region may comprise n-channel MISFETs, and the second
group of MISFETs in a second region may comprise
p-channel MISFETs. 1

25 The MISFETs of the second group may have

gate electrodes of substantially the same shape.




-7- The shape of the gate el ectrodes of the M SFETs of the first and second
groups is the sane. The gate el ectrodes of the M SFETs of 5 t he second
group may be arranged in parallel to each other. The gate el ectrodege6f the
M SFETs of the group may be perpendicular to the gate el ectrodes oflihe
NISEE}S of the second group. 10 The M SFETs of the second group
may Tave substantially equal channel |engths and gate wi dths. The gate

wi dt hs of the M SFETs of the second group rmay’ be | ess than the gate w dths
of 15 the M SFETs of the first group. A further M SFET may be provided in

each region, each additi O%Fsl\%f%;ﬁ SEWHYW g%t@‘tae‘@tql&e‘@“o@_ébﬁe | ess than

the gate width of the MS e first group In a respective region. 20

The additional MigeEErd og hend ifidst MHPELBBAP G APy G M SFET and
the additional M SFET in the second region may be a p-channel M SFET. The

at least one firsdméM SFET in a unit 25 cell formng an input circuit may be

a protective

The gate electrodes of the MISFETs of

S the second group may be arranged in parallel to
each other. _

The gate electrodes of the MISFETs of
the group may be perpendicular to the gate
electrodes of the MISFETs of-the second group.

10 The MISFETs of the second group may
have substantially equal channel lengths and gate
widths.

The gate widths of the MISFETs of the
second group may -be less than the gate widths of

15 the MISFETs of the first group.

A further MISFET may be provided in
each region, each additional MISFET having a gate

L width which is less than the gate width of the

MISFETs of the first group in a respective region.

20 The additional MISFET in the first region
may be an n-channel MISFET and the additional

MISFET in the second region may be a p¥channe1

MISFET.

The at least one first MISFET in a unit

25 cell forming an input circuit may be a protective



-8 - M SFET connected to at |east one further M SFET of that unit cell, the
gate el ectrode.of the at |east one further M SFET being connected to the
bondi ng p associated with 5 the unit cell for receiving a signal fromthe

bondi ng p "The present invention will now be described in greater, detai
by way of exanple with reference to the remaining figures of the 10 ,
acconpanyi ng draw ngs, wherein: -9 8Fi-gs. 4A and 4B are respectively a‘\ws

plan view and a partial enlarged view of a preferred enbodi nent of a
sem conductor integrated circuit device; Fig. 5 is an enlarged plan view of
a buffer 5 MIGFRETosonRegted ito at dfagtganesdarthexr view taken along |ine

Vi-Vi in Fig. 5 Fig.. 7Ais a plan viewof the state in which a buffer is
constructed MISEET Qfutthad podit (oYl the 9ate eAdgGtyrode equival ent circuit

di agram ther %%f ;theana% Il:lie%'st&b‘onieS fall.uR:lhaer}' \f'iIeSVi-l“::':QI]'c k;[er}.engSt ate in which
connécted to the bonding pad associated with
S the unit cell for receiving a signal from the
bonding pad.
The present invention will now be
described in gréater detail by way of example
with reference to the remaining figures of the W/

10 accompanying drawings, wherein:

>

LY



the buffer is constructed as an output buffer, whilst Fig. 8Bis an
equi val ent circuit diagramthereof. 15 Referring to Figs. 4A to 8B
in which the present invention is applied to a master slice t@Sh
conposed of, conpl enentary M SFETs. The seni conductor i ntegrat €t r.¢di t
deytgce 10 is constructed on a substantialéx square chip 20 (pellet) as

I

gedefal Fy shown in Fig. 4A. In the central part of the chip, a large

number of M SFETS (M S Tiabd chheaha! 8naks! ebsbelkivieyPachagneliand
n-channel are formed as thé circuit elenments of a logic circuit portion 11

In the peripheralypgdge pafrtliB® eRilBrgéa vieR! vEaki pyeFerPeldf embodzmand :
bondi ng pads 13 correspondi ng -1 0- thereto are arrayed. The buffer 12

is a circuit porifoa semivbnducesy Qhtegphted iciycafitdidefdeent input or
output circuit functions can be selected by altering the wiring pattern
thereof. Besides, 5 it Fig.aSuiist anekenlaogedopliamg view wfua dbuféerput
circuit. Such - unit cells have the sane pattern except the wiring patterns,
and are repe&t edippr&ioaiged. In the illustrated state, no wiring is
performed for the circuit elenents of the logic cincugh porti%n 10 11 or
the buffers 12 or bet weeiShe ShdSdPRgepaasIed SeFtiralyviers tasenThe

require ' i i
q d nunber %EJn%ghﬁne Vi-vi in Fig. 5;

Fig. 7A is a plan view of the state in which
a buffer is constructed as an input buffer, whilst
N\ _ 10 Fig. 7B is an equivalent circuit diagram thereof;
and |
Fig. 8A.is a plan view of the state in which
the buffer is constructéd as an output buffer, whilst
Fig. 8B is an equivalent circuit diagram thereof.
15 Referring to Figs. 4A to 8B in which the
 present invention is applied to a master slice type
LSI composed of complementary MISFETS.
The semiconductor integrated éircuit device
10 is constructed on a substantially square chip
20 (pellet) as generally-shown in Fig. 4A. In the central
part of the chip, a large number of MISFETs (MIS
field effect transistors) of the p-channel and n-channel
are formed as the circuit elements of a logic'circuit
portion 11. 1In the peripheral edge of the chip,

25 a plurality of buffers 12 and bonding pads 13 corresponding



circuits and input and output circuits can be fabricated by providing the

necessary yiring during the step of wiring. 15 As seen from a
parti al e;§§5§ed view of the peripheral edge portion in Fig. 4B, circuit
el enent s thin the buffers 12 are indistinguishably formed so as to be

usabl e when either input buffers or oué ut buffers are to be constructed.

20 - Since input elenents and out’put el enents need not be provided {_%

20 S | s ts need not be provid
but o1 12 can BETRU G R SHRE ot (A G R AT p

shown in Fig. ddveidie Randimpcpatsy 25 18 thladh ave sbacdorble in nunber

as conpared w those 1n the exanple of Fig. 2 and are substantially
-11 equal in MiKpeE 6 dNEsEt | e ©XRIRYELidis [ddn Fe ag&1d¢tgyed and

fornmed in the peripheral edge of the chip 10. Inside the bonding pads 13,
the buffers l12wrsltferireg theliwirird |pattidin artetbedf er BEsbdeses- 5.
pondi ng to one bonding pad 13. Regarding the exanple of Fig. 2, since the
occupyi ngsar eaitofis he yndf ecelll for rfomeingl ambolnpwheohaditpitt hat of the
buffer 4, it is permtted to provide the buffers 12 and the bondi ng pads 13
circuit. Such unit cells have the same pattern except
the wiring patterns, and are repeatedly arranged.
In the illustrated state, no wiring is performed
_for the circuit elements of the logic circuit portion
10 11 or the buffers 12 or between the bonding pads : W
13 and the buffers 12. The required number of logic
circuits and input and output circuits caﬁ be fabricated
by providing the necessary wiring during the step
of wiring.
15 As seen from a partial enlarged view of the
peripheral edge portion in Fig. 4B, circuié elements
7 within the buffers 12 are indistinguishably formed
so as to be usable when either input buffers or output
buffers are to be constructed. . : o
20 ' Since input elements and output elements
need not be provided individually in respectively
required numbers, the occupying area of the buffer
12 can be reduced to about one half of that of the
buffer 4. As shown in Fig. 4A, the bonding pads

+ 25 13 which are about double in number as compared with

those in the example of Fig. 2 and are substantially



10 nunberi ng approxi mately double on a chip of equal area. The buffer 12

can have its function set at will as the input or output buffer. As to t he
design of the input and output portions,. accordingly, the prese ,
enbodlnent Is approximately tw ce as versatlle 15 as that of th nple of

Regarding the exanple of Fig. 3, t nunbers of the bondi ng pads
_are qua1 but the function of each bondiny pad can be set for |nputt|ng or

outputting at wilbgulhl o ﬁuapgﬁdtﬁgtgasef 26! chBabyahi¥LedeCy the

area of each buffe one unctions of t ers gan be set

for inputting or gquhput hirRdydl %h' £bbmear EESEHEd?BQEpWeS:Blt B@gkndgvi dual
bondi ng pads. 1In the exanp? Fig. 3, the functions are haI? fixed, for

i nstance, the bondhegchRags 194 at[ﬁs?&euead bohdingupadsyl1vh)i thet bas€epads 2B
are used for outputting. As to the design of the input and out put - 12 -
portions, accordi 2gl gret fferpedsénfiienBodildgnwith apprbuffiarely tworcesas
versatile as the exanple of Fig. 3. The buffer 12 is shown on enl arged
scale in Fig. 55, @edding $ecohenbpaliéngabadglPine VI-VI in Fig. 55 is
shown in Fig. 6. The buffer 12 is constructed of twp regions 14 and 15. The
first region 14 shown on REGFAZRE RBRdeXPBRLE0AS| §i9-of - pSERERNENS MOSFETS

(hereinafter occupylng area of the buffer 12 is rendered about

one half of that of the buffer 4, it is permitted
to provide the buffers 12 and the bonding pads 13
S 10 numbering approximately double on a chip of equal
area. The buffer 12 can have its function set at
will as the input or output buffer. As to the design
of the input and output portions,. accordingly, the
preéent embodiment is approximately twice as versatile
15 as that.of the example of Fig. 2;. -

Regarding the example of Fig. 3, the numbers
of the bonding pads are equal, but the function of
each bonding pad can be set for inputting or outputting
at will. This is based on the fact that, by reducing

20 the area of each buffer to one half, the functions
of the buffers can be set for inputting or outputting
at will in correspondence with the individual bonding
pads. In the example of Fig. 3, the functions.are
half fixed, for instance, the bonding pads 2A are

25 used for.inpuﬁting while those péds 2B are used for

outputting. As to the design of the input and output



2

referred to as a "pMOSFET" region) whilst the second region 15 shown on the
| eft hand side consists of n-channel 10 MOSFETs (hereinafter referred-to as
a " nMOSFE egion). Circuit elenments nade of the respective M SFETs are
formed in h region. The plurality of p-MOSFETs are fornmed in an, n-type
silicon sem conductor substrate 16 in the region 14 of the buffer 12, while
the plurality of nMOSFETs are 15 fornmegl &in a p-type well region 17 forned;gf
in the region 15. The pMOSFETs of the pMOSFET reglon 14 are provided as

bhcsrirs wniebE Ehe%h 0 e fhe BLEBETT oL R0 BPUSLEL Shndaimaft) £5, Cont et o
el eotrodes 1oBroIiete?) tii0a! gLl 6br gt P LPENs ULLRRPL dEapigr gl Ons

19 forned in se nt to these ates eac asTits

gate width set at 78 prheﬁbﬁsﬁeﬂd19rpgpsﬁéwﬁME§E§H§a§§eaogéa§& oh five
PMOSFETs whi ch are constructed of five polycrystalline silicon gate

el ectrodes 2dig@f 25 gndtype sevtienotakéni A16R¢i Dive 22150t MR FigSekf -
al i gnnent thereto, and each of which has a gate width of 20-pm "A third

PMOSFET 26 is-d4BownsifoFigd 6t hThe-byfLesol? cks oronstaractedi oAstw@d in
self-alignment to a single gate el ectrode 24 of polycrystalline silicon,
and has its gggéoq5d1ﬁ apd g 7Tpg1f1rst region 14 shown on the right

hand side consists of p-channel MOSFETs (herelnafter
referred ro as a "pMOSFET“ region) whilst the second region
15 shown on the left hand sxde ConSLStS of n-channel

10 MOSFETs (hereinafter referred to as a "nMOSFET“ reglon)
Circuit elements made of the respectlve MISFETs are formed
in each region. The plurality of.p-MOSFETs are formed in
an n-type.silicon semiconduetor substrate 16 in the region
14 of the buffer 12, while.the plurality of nMOSFETs are

15 formed in e p-type well region.17 formed in the region.ls,

The pMOSFETs of the pMOSFET region 14 are

provided as follows. A first group of pMOSFETs 20 consist
of six series-connected pMOSFETs which are construcfed of -
six polycrystalline silicon gete elecﬁrodes 18 arranged \J

20 in parallel'and p+-tyPe source or drain regions 19 formed
in self-alignment to these gates 18,.and each of which
has its gate width set at 78 pm. A second group of
PMOSFETs 23 consist of five pMOSFETs whieh are constructed
of five polyerystalline silicon gate'electrodes 21 of

25 p+-type equrce or drain regions 22 formed in self-
alignment thereto, and each ef whieh has a gate width

of 20 ym. A third pMOSFET 26



<

5 ~ On the other hand, the nMOSFET region 15 is formed with a
first .group of nMOSFETs 27, a second group of nMOSFETs 28 and third
NMOSFET 29 substantially in line synmetry to the pMOSFET rﬁgggggl4.ﬂpbre
specifically, as shown in Fig. 6, the first group 10 of n s 27%>

i ncl trde six series-connected nMOSFETs whiycd. are constructed of six
poIQtfysfalline silicon gate electrodes 30 fornmed in parallel, and n -type
source or drain'tegfOﬁﬁealwiahqea-tppsehéuatégﬁﬁeafathefegocnshesgate wi dt h
of each of the nMOSFETs being 15 set at 78 pm The second group of nMOSFETs
28 consi st of five sdDEFETSgRMEsh breacoisylectateotléctrogel 9érgstal - |ine
silicon gate electrodes 32 and n -type source or drain regions 33 fornmed in
sel -al i gnment t heptyYeryahaldaen silifrenh #ad has jhscgaretvideh set20 pm
20 The third nMOSFET 29 is constructed of a polycrystalline silicon gate
el ectrode 34 and®h 7t&%e source and drain layers 35 forned in

G oup of “PVEBFETs 23 and b hERGcBbIG" 28457 buph o INBEEETE98%r b5 orned i n
e o T ne SRR IEE S Sl Rt SELM 8 Y Lo
- respectively. Thgr688SOfF AMOSFETs 28 and a third nMOSFET 29 substantially
in line symmetry to the pMOSFET recion l4. DMore
specifically, as showh in Fig. 6, the first group
St 10 of nMOSFETs 27 include six series-connected nMOSFETs
which are constructed of six polycrystalline silicon
gate electrodes 30 formed in parallel, and n+—type
source or drain regions .31 formed in self-alignment
thereto, the gate width of each of the nMOSFETs being
15 set at 78 um. The second group of nMOSFETs 28 consist
of five nMOSFEfs which are constructed of five polycrystal-
line silicon gate electrodes 32 and n+-type source
or drain regions 33 formed in sel-alignment thereto,
and each of which has its gate width set at 20 um.
20 The third nMOSFET 29 is constructed of a polycrystalline
silicon gate electrode 34 and n+—type source and
drain layers 35 formed in self-alignment thereto,
and has its gate width set at 35 um.
The second group of pMOSFETs 23 and the second

25 group of nMOSFETs 28 are formed in such a manner



.that any logic |ayout can be readily organised with 5 the arrangenment.
It is al s the reason that an inverter which is very often used in the
AR or output buffer is readily constructed as an inverter having
'ate width. Referring to Fig. 6, the buffer portion includes
w36 a phosphosilicate 10 glasg- (PSG film 37, and a thick [err].
film38 forned by the | ocal oxidation of the substrate surface. AccordJngEfr
to the above thasteuetiyobwowedemehtsi akemisAlhtedr an@ kaadsparesformed on =~
the buffer 12 in the wiring step, this buffer can be constructed 15 either
as an input bthéreofrand thepbhipdf PYPSFETa260AddNOMOSFET RBeawker i ng
pattern. Figs. 7A and 7B show the state in which the buffer 12 is fornmed as
an i nput buff%?ltaﬂh}KscﬁnFﬁrPﬁEeérEﬁﬁﬁgcﬁéﬁéﬂﬁ t h®heomeespnons bet ween t he
20 respectiv gglons t he ane hol ds true hereinbelow),. Awring | ead 38
connected to gﬂ% b3 h égbﬁd 13¥0pt €8Rnket Eaads 1y ergpniged wakhconduct or

wh | ect f caus t he currents of
'lﬁéeﬁrg’ atgg?t%@oiff%égg%ﬁ@‘ée ¥ e%% g féﬁﬁﬁfmééaapeghglg,e;apggv:r{;r
igﬂgfgg " -i%ﬁfa e§%u%€5%mbfg?ﬁ %¥8ﬂm£% Eg 1h POM/&?g foﬁﬁeePgau .

buffer is readily constructed as an inverter having

any desired gate width. Referring to Fig. 6, the
buffer portion inc1udes Sio2 film 36 a phosphosilicate
10 glass (PSG) film 37, and a thick SiO, film 38 formed o
by the local oxidation of the substrate surface.
According to the abo§e construction, when
aluminium (Al) wiring leads are formed on the buffer
12 in the wiring step, this buffer can be constructed
15 either as an input buffer or an output buffer in
accordance with the wiring pattern.
Figs. 7A and 7B show the state in which the
buffer 12 is formed as an input buffer. Marks x
in the drawing denote the connections between the -~
20 respective regions (ghe same holds true hereinbelow). ~
A wiring lead 38 connected to the bonding
pad 13 is connected to n+-type semiconductor layers
3la which serve as one-side electrodes for causing
the currents of the first group of nMOSFETs 27 to
25 flow. The gates 30, and semiconductor layers 31b

which serve as the other-side electrodes for causing



to earth potential G as a ref erence potential. The six MOSFETs have all

their,gatés, sources and drains connected in parallel respectively, 2akereby
they 5 becone, in effect, a MOSFET which has a gate w dth of 468§§3§ 8pm
X 6) pmand which is forned as a clanping diode D. The di ode D ser et o

preyvent the destruction of the MOSFETs whegg-gate el ectrodes are supplied

wi t ~a si‘gnal fromthe bonding pad 13. That is, 10 this MOSFET is a
protective MOSFET #her qumrentts rgf tthe MOSFETH itan fdfouwt laereotdoamddBsidETSs. An

| nput protective resistor R which is nmade of a polycrystalline silicon film
in simlar manner %@ edrthypaetentdal ey @ Fefarpee@otentieds bdhei ng pad
13 and the clanping, diode 15 D. A wring |lead 39 connects the third nMOSFET
29 and the third pNEGMOSERTS thavgadl "%Wer’s"i gatese EAsGes @&ndednains one

MOSFET is selected fromeach of the second group qQf n FETs 28 and the
second 20 group Oqormﬁ%%su??asr&i;se Fe & dond” 5}& i nverter
I2i in which the res I Vs M5§f a i.dih f 2 A

t hird-stage ibnevcgo(rifete’r Jﬁbi | s%-l;:(s)'r %e |S%%sfm 131%11 ?r’ﬁ%near %#ﬂélr é’eldﬁasFETs

are sel ected fromdhegecand grpup of IMBEFIHRS AtiRa @ Y AeHEI 5"

parallel. Three MOSFETs are selecte
diode D. The diode D serves to prevent the destruction

of the MOSFETs whose gate electrodes are supplied
with a signal from the bonding pad 13. That is,
\ 10 this MOSFET is a protective MOSFET for preventing
the destruction of the other MOSFETs. An input protective
resistor R which is made of a polycrystalline silicon
film in similar manner to the gate electrode is arranged
between the bonding pad 13 and the clamping diode
15 .D-
A wiring lead 39 connects the third nMOSFET
29 and the third pMOSFET 26, to form a first-stage

CMOS inverter I One MOSFET is selected from each

1i-
of the second group of nMOSFETs 28.and the second

20  group of pMOSFETs 23 so as to form a second-stage
CMOS inverter I2i in which the reépective MOSFETs
have gate widths of 20 um. A third-stage CMOS inverter
I3i is formed in similar manner. Three MOSFETs are

selected from the second group of nMOSFETs 28, and

25 are connected in parallel. Three MOSFETs are selected



fromthe group of pMOSFETs 23, and are connected in parallel. _
sonnections of the MOSFETs is regarded as one MOSFET having a gate

paral | gf R
Wi dt h 0(

formed by the

20 pmx 3) pm and a final-stage CMOS 5 i nverter |
use of these parallel connections. The output of the

Fi

Each of the

i S

final -stage inverter [err] is connectedg-o the internal circuit portlon 11 .
by a wiring lead 40. In Fig. 7A, a wiring lead 41 is provided for

connecti on to fremhthengreupi of NoMASFETS e28, 428nd sapeogbinectea connection

T

of a power source potential (Vcc). The input buffer thus forned is shown in
Fig. 7B. Excestncparahiels ckadipeof byhe hparalyel ctanpeagidnsdef D having the
468 pm 15 A signal level is adjusted, that is, a logic

'E%S%Eﬂ‘%s%%drwaf%dr%%p@ehM@Sga’tl‘ehwymsasgapm and 7 pm

gate wi dth of
t hr eshol d voIt

of the nMOSFET 2 and Qﬂgs ET, 26 of the first-stage,inverter [err
*? a

the input signit

O miegt HPhe? gévptastage FMPSt

Thus,
20

and Ter ]S “ﬁXSﬂ‘v@e"fﬁeefy%éPer%" Prnddbb 0 SHFnar Lhagt BRERIERL | nver tor
[err] The outpggnééguﬁ§hénﬁffﬁe|§u€8€§§8f %Ofi §1|Q£g§ga£n&%ﬁgg#frportlon

11 by the wiring

The 1 npu oes not "use

group of pN(Engf #4.connected to the internal circuit portion

11 by a wiring lead 40. In Fig. 7A, a wiring lead

10

15

20

41 is provided for connection to earth, and a wiring
lead 42 is provided for connection of a power source

potential (V..).

cc
The input buffer thus formed is shown in

Fig. 7B. Excess current is clamped by the large

ciamping diode D having the gate width of 468 um.

A signal level is adjusted, that is, a logic threshold

voltage is adjusted by the respective gate widths

35 uﬁ and 7 pm of the nMOSFET 29 and pMOSFET 26 of

the first-étage inverter Ili‘ Thus, the input signal

from a TTL is suited to the CMOS device. The input

signal is waveshaped by the second and third stages

of CMOS inverters I2i and I3 . and is thereafter

amplified by the final stage of CMOS inverter IFi'

‘The output of the buffer is connected to the internal

25

circuit portion 11 by the wiring lead 40. The input

“buffer does not use the first group of pMOSFETs 20.

st

-



-17- Figs. 8A and 8B show the state in which the buffer 12 is formed as the
out put buffer. Awring |lead 43 connected to the internal circuit 11 g
connects one MOSFET selected fromeach 5 of the second group of nME&EFk
28 and the .second group of pMOSFETs 23, to forma first-stage CMOS iv¥e€rter
[err] in which the gate widths of the respgcti ve MOSFETs are 20 pm Two
Ts‘are selected fromthe group of FETs 28, and are connected in
parallel. 10 Two MOSFETpjgke 8&! £6d esh f £106w t Hige 0§ 0atPe Ofn MISEEH SERS, and
are connected in parallel. Each of the parallel connections of the MOSFETs
is,.in effect, dpapedrobe VESFEFméAvasgtize gaeput dbhf Hérd0 pm and a
second- stage CMOS inverter 120 is forned by the use of these 15 parall el
connections. Al the MOSEEWirdhgt headi43tcomnepteditoMBrEimternahd
PMOSFETs 20 are connected in parallel respectively. Each_of the parall el
connections is dedredisndlMcSpEaChPRE MOSEET %Fﬁ?ﬁt%ﬁ grempRfcAnd a
final -stage CMOS inverter |IFQ for driving an 20 féter al,circuit.is forned

by the use of theSetparaPrendcerArRt PhrRYOFHETE nf P a2t Ts§§°5ﬂd pMOSFET
26 are not used. In F|gaipﬁﬁsgﬁga§§i5a$%¢fégﬂ le 9ré€-é§?ﬁ£O¥MS§d for

connection to eaPtRYPa nect1on to the power source

potential 25 (Vbc%xegggra1¥%rkggwkggg éﬁéfgétgogggeﬁgogftghéhgeggggip@bpad

13 as an out put wits
MOSFETs are 20 um. Two MOSFETs are selected from

the group of MOSFETs 28, and are connected in parallel.
pZ 10 Two MOSFETs are seiected from the group of MOSFETs
23, and are connected in parallel. Each of the parallel
connections of the MOSFETs is, in effect, deemed
one MOSFET having a gate width of 40 pm, and a second-
stage CMOS inverter I20 is formed by the use of these
15 parallel connections. All the MOSFETs of the first
groups of nMOSFETs 27 and pMOSFETs 20 are connected
in parallel respectively. Each of the parallel connections
is deemed one MOSFET having a gate width of 468 um, |
and a final-stage CMOS inverter IFo for driving an
20 external circuit is formed by the use of these parallel
connections. The third nMOSFET 29 and bMOSFET 26
are not used. In Figs. 8A and SB, a wiring lead
44 is provided for connection to earth, a wiring
lead 45 for connection to the power source potential
25 (Vcc), and a wiring lead 46 for connection to the

bonding pad 13 as an output line.



-18- The output buffer thus fornmed is shown in Fig.. 8B. An output signal
é%éi? the ggternal circuit portion 11 waveshaped and anplified by the first

@ cond stage of CMOS inverters [err] 5 is greatly anplified by
final "'Stage of CMOS inverter [err] and the anplified signal is supplied

to the bonding pad 13 and delivered to tyig exterior so as to drive an ~.

external circuit. Al the buffers 12 shown in Figs. 4A and 10 4B have o

the arrangement shown ifnki gutput BGELESI BRLY, f8PMe@! i5henBULT hS 12 can be

set as either the input buffer or the output buffer at will, and the

bondi ng pad 13 @, bgBset aasodtplier sifral nPrdbmptheointBEnalt pilkcpin. 15

Wth the sem conductor device (chip) of the above construction,

accordingly, theoxrtbpmcllveaveshaped andtamplified bgcthd &mdsthird

NMOSFETs 27, 28, 29 and pMOSFETs 20, 23, 26 in the buffer 12 can be

utilised as theStamt@n@gsgcooét pmgengfemﬁﬁnquetery Byg20I,gl tering

their connections wth different wiring patterns, and the entlre buffer 12

can be set5for h?t%%?thbu?FPhbfb?doEYpﬁg?|ﬁbnil frpge ?ﬁugMoﬁhe buffer 12

can have its ocg ng apea redyce g _the el enent he ext ent
t hat txeylczn ZBQQ%E %Ee%FGOraﬁatﬁg?n%ﬂP?$# ﬁlgﬂP u%§|ﬁﬁg 'Séordlﬁgly

to the bonding pad 13 and delivered to the exterior

so as to drive an external circuit.
All the buffers 12 shown in Figs. 4A and ~
10 4B have the arrangement shown in Fig. 5. _Acéordingly, o’
any of the'bdffers 12 can be set as either the input
buffer or the output buffer at will, and the bonding
pad 13 can be set as either the input pin or the
output pin.
15 With the semiconductdér device (chip) of the
above construction, accordingly, the respective elements
of the first, second and third nMOSFETs 27, 28, 29
and pMOSFETs 20, 23, 26 in the buffer 12 can be utilised
as the inputting or outputting elements merely by ::
20 altering their connections with different wiring
patterns, and the entire buffer 12 can be set for
either ihputting or outputting at will. Thus, the
buffer 12 can have its occupying area reduced by

omitting the elements to the extent that they can

25 be used for both inputting and outputting. Accordingly



~19- the density of arranging the buffers on the chip 10 is enchanced, and
increases in the nunber of buffers and the nunber of bonding pads “(fhe
nunber of pins) corresponding thereto can also be increased. Convers , 5
when the nynber of buffers is held equal, reduction in the chip size
achi eved. Meanwhile, since the buffer 12_¢gn be set for either inputting
ounpltting at will, the bonding pad 13 can“be freely set as either the

input terminal 1Q.p0raddls QHtPRIta b NG -th BRI DIoh tkerHip the kind

be
or

of a circuit device in which only input signals or output signals are |arge

in nunber, the nunpefs aindiiitbed, RAME GRIY B AUTE G HeD riumibeds RN bulfiferat o,
and noeover, the arrangenent of the input and output 15 termnals is as

desired. Thus, thend ettentnidnmbier oif thondiesy grads (the trambexaloff gdgtsilons or

't he functions of

versatility of sezeirggRanding theretorean#alse heddareasesubl Canvessedy

hi gher than that

Accor di ng t o 3 he Wheneddih ruhat ek thwfers dodie ke &IuA g IRfrsHioda

t he whol e chip can be enhanced. By the way, the

in the prior art 20 device shown in Fig. 2 or Fig. 3.

be forned in such, a may that two of the buffers 12, 12 are used between

which wiring util}%i

\/ 10
15

- ~
. 20

25

(HE R athican Pe Ahieyss -

Meanwhile, since the buffer 12 can be set
for either inputting or outputting at will, the bonding
pad 13 can be freely set as either the input terminal
or the output terminal. Accordingly, even in the
kind of a circuit device in which only input signals
or output signals are large in number, the number
of bonding pads can be caused to correspond thereto,
and moeover, the arrangement of the input and output
terminals is as desired. Thus, the versatility of
the design of the terminal functions o¥ the functions
of the whole chip can be enhanced. By the way, the
versatility of setting the pin.functions can be rendered
double or even higher than that in the prior art
device shown in Fig. 2 or Fig. 3.

According to the foregoing constrﬁction,
a clock receiving buffer can also be formed in such
a way that two of the buffers 12, 12 are used between
which wiring utilizing the elements is laid. A bi-

directional buffer may well be constructed.

n al so



25 directional buffer nmay well be constructed. -20- The above descri bed
enbodi nent s the foll owi ng advantages. Since elenents in a buffer ¢an he
utilized .f@either inputting or outputting by altering the 5 wiring, the .
buffer can™tfe set as either an input buffer or an output buffer at-wll.
Therefore; a bondi ng pad provided in coLspgspondence with the buffer can bé _
enhanced in pin versatility for inputting and outputting, and the B

versatility of design asht0abohe deele i®eidp eaddditmednthaaeedheSiFaeeoviagsane
el ements in the buffer can be utilized for both inputting and outputting,

t he nunber of r efivamdagalsanents can be decreased to that extent. Thus, the
occupyi ng area of one buffer 15 is reduced, so that the nunber of buffers
or the nunber of bondi nfipses elementsainpa fwffer eanabe dditliiegd chi p can
be increased. Since the occupying area of one huffer can be reduced, the
chip size can bEXFe®itd®T §nPHELARTe OF0 OYPAT tdRFa b @IF@Ti®T FhEs. By the
way, in a CMOS ngster slice on_the scale of 1000 -, 2000 gates, .it is the
actual situati offifHZI i’r'@ecm“rﬁlfﬁrzé’ai“s D 5ET &% faF ﬁ%’é pWers of input

and out put bUff%H%ier or an output buffer at will. Therefore, a

bonding pad provided in correspondence with the buffer
can be enhanced in pin versatility for inputting
and outputting, and the versatility of design as
10 the whole chip can be enhanced. o/
'since the same elements in the buffer can |
be utilized for both inputting and outputting, the
number of required elements can be decreased to
that extent. Thus, the occupying area of one buffer
15 is reduced, so that the number of buffers or the
number of bonding pads which can be formed on an
identical chip can be increased.
Since the occupying area of one buffer can
be reduced, the chip size can be reduced in the case s
20 of an equal number of pins. By the way, in a CMOS
master slice_on'the scale of 1000 -~ 2000 gates, it
is the actual si;uation that the chip size is deter-
mined by the numbers of input and output buffers.
The buffer can be set for either inputting

25 - or outputting, while at the same time, an increase



The buffer can be set for either inputting 25 or outputting, while at the
sane .ti ng, an increase -21- in the nunber of pins (the nunber of bonding
pads) can be realised owing to the reduced occupying area of the bu .
Especially in a sem conductor integrated circuit device in which th

nuirbers of input signals 5 and out put _shgnal s do not bal ance and €rther
nume€r i's much | arger, the versatility of éesign I's high. Since the buffer

is formed into a M¥hStAURbEN G f LFh MR e Crﬁﬁwtdprbdﬂditdﬁ? ger can be
reduced. Since the buffer is forned by a plurality 10  of FETs of unit

gate width, a M Sk Isd el 188 gabingritll e nveedudeed addupytiigg egdaoyi ng
such M SFETs can be forned in accordance with the connecti on nunber of the
el ements, and theof/cthmtbuffer of Espedcialdyi timfa tdmmicgnduatrom utnhegdarieder
can be enhanced. 15 . Since either a clanping MOSFET requiring a

| arge area in thecinprkt HAVEFe okn ahish diheanunbens tofirinputy NEREE
requiring aé#arge area in the output_buffer is forned, by the same MOSFET,
the buffer atea & RPRIMsiSHANHS [T dffchplanre and €ithem, numhgryying

nodi fi cations are..é)lossi bl e:ﬁé%) t,he bueffer need noé ‘fe forned h%f hQIVDS
transistors, but YAl bnﬁ%c}? it SIS 9
Since the buffer is formed into a CMOS structure,
the power consumption of the puffer can be reduced.
Since the buffer is formed by a plurality
W/ 10 of MISFETs of unit gate width, a MISFET of desired
gate width or various circuits employing such MISFETs
can be formed in accordance with the connection number
of the elements, and the versatility of the circuit
of the input or output buffer can be enhanced.
15 Since either a clamping MOSFET requiring
a large area in the input buffer or an external circuit
driving MOSFET requiring a large area in the output
buffer is formed by the same MOSFET, the buffer area
can be substantially reduced.
20 The following modificationé are possible:
(a) the buffer need not be formed of CMOS transistors,
but can be formed only of pMOSFETs or preferably

nMOSFETs.



NMOSFETSs. -22- (b) the pattern configuration of elenents (M SFETs)

wi thin the buffer or the nunber of gates and the gate w dths thereof and
further.- the circuits of input and output buffers formed by wiring can be
freely 5£§§pesigned in a manner other than that shown. (c) an internal
circuit be designed either by the pgster slice nmethod or exclusively, ~
(a) the elenents can be fornmed of bipolar transistors. Wilst the inventi dge

has been descrilpgd iRelQat@kdhi @Bniragultatappl beaklemen®sa (WYSBETRQi C Mast er
slice LSI, it is not reStricted thereto but is applicable to general

sem conduct or ¢g¢haas thaVvbug fierpdr aheé oumpetr bff gates and the - CLAIMS. 1.
A sem conductor integrated circuit device including: (a) a sem conductor
substrate; (b) gatel widlthisy tdierieddnaindalfugtherc ghies cixauidss of Jnpsty at e,
except for the wiring patterns, each unit cell
: and output buffers formed by wiring can be freely
5 designed in a manner other than that shown.
(c) an internal circuit can be designed either by
the master slice method or exclﬁsively, (a) the elements
can be formed of bipolar transistors.
Whilst the invention has been described in
10 relation to the application to a CMOS logic master o/
slice LSI, it is not restricted thereto but is applicable

to general semiconductor devices having input and

output buffers.



havi.ng two regions, each region having a plurality of conponents including
M SFETs; (c) a bonding pad associated with each unit cell; (d) wiring |eads

fer-each unit cell interconnect- 10 ing at |east sone of the conponents of
that unit cell, and including an interconnection to the bonding pad ¢
asspciated with that cell, the wiring |leads interconnecting said at

some~of the conponents of the unit cells $@ that 'each unit cell forns
either an input circuit or an output 15 circuit, wherein at |east one first
MSFET in a fi C3®I§t cell forms an input circuit and at |east one first
M SFET in a segond unit gell f.or an out,put circ%it” 2. . . A device
‘according to clfaim1, wh éﬁ@ﬁﬁ%gaﬁc§@ET§n 9ERERY EFFEN 18 I8N FEcel

i ncl ude a firs&n%ﬁgﬁgn Q of M SFETs connected in parallel. 3. A
devi ce according to cl'&'m2, wherein in each region, the first group of

M SFETs conprises at | eagtyt W Mmcehauct bstratdgvi ce according to
claim2 or claim 3, mherZig 25 1n eachufegfoﬁutheréirét group of M SFETs

conprises at |east three (¥)SEEpSuralit?4of identical unit cells on the -
5 A device according to any one of clains 2 to 4, wherein the first

g-roup of M5SFEBubstratld,’ sixdepd Forcaka wie ifgCipatitelrnlks], Selth, uand chel
first group of M SFETs .
having two regions, each region having a plurality of
components including MISFETSs;
{c) a bonding pad associated with each unit cell;
(d) wiring leads for each unit cell interconnect-
10 ing at least some of the components of that unit cell, aﬁd
including an interconnection to the bonding pad associated
with that cell, the wiring leads interconnecting said at
least some of the components of the unit cells so that
each unit cell forms either an input circuit or an output
15 circuit, wherein at least one first MISFET in a first unit
cell forms an input circuit and at least one first MISFET'
in a second unit cell forms an output circuit.
. 2. A device according to claim 1, wherein the
MISFETs of each region of each cell include a first group
20 of MISFETs connected in parallel.
3. A device according to claim 2, wherein in each
region, the first group of MISFETs comprises at least two
MISFETs.
T4, - A device according to claim 2 or claim 3, wherein
25 in'each region the first group of MISFETs comprises at

least three MISFETs.

* c L M 1 *



in a second regi on conprise p-channel M SFETs. 5 6. A devi ce
according to any one of clains 2 to 5, wherein in each region the M SFETs
of the first group of M SFETs have gate el ectrodes of substantially the

sanme sha 7. A devi ce according to any one of clains 2 to-6, 10
wher ei n each region, the gate el ectrodgs_of the MSFETs of the first ™.
group are parallel to each other. 8. A devi ce according to any’onéhf

of claims 2 tg.7, wherepngblschl JEebsazhol b8 BinbSbnd! 84PchB18ACH kIIQN
share source or drain regions with adjacént M SFETs in 15 that region. 9

A devi ce accogfier@ihOtaBY feR8tOGroud 6% MISTETs Wackeifirisk @@gionegi on, the
M SFETs of the first group have substantially equal channel |engths. 10.

A devi ce accoecdmpgise arghanaedf MISEFETs ,2and ®he?@iwser girmuipn ofaMISFETIsON,

the M SFETs of the first group have substantially equal channel w dths. 11.
A devi ce accoidi agsecoady regdodf comprise? preha@nedhMISFETshe first group of
M SFETs of a unit cell forming an input circuit formthe at |east one first
M SFET of 25 fhat unit @ePeViggdackerfing: tgr dmy enevedrctaiss 2 &e tSicel |

formng an output cirguit formthe co%res andi ng %t | east, one first M SFET
of that cell.wRereiP11D12FP1FREIPIME flf‘:%ffETs of the first group of

MISFETs have gate electrodes of substantially the same
shape.
7. A device according to any one of claims 2 to 6,
10 wherein in each region, the gate electrodes of the MISFETs o/
of the first group are parallel to each othe:.
8. A device according to any one of claims 2 to 7,
wherein the MISFETs of the first group in each region
share source or drain regions with adjacent MISFETs in
15 that region. .
9. - A device according to any one of claims 2 to 8,
wherein in each region, the MISFETs of the first group
have substantially equal channel lengths.
10. A device according to any one of claims 2 to 9,
20 wherein in each region, the MISFETs of the first group
‘have substantially equal channel widths;
11. A device according to any one of claims 2 to 10,
wherein the first group of MISFETs of a unit cell forming
an input circuit form the at least one first MISFET of
25 that unit cell, and the first group of MISFETs of a unit
cell forming an output circuit form the correspbnding at

least one first MISFET of that cell.

* ¢ L M § *



-25- 12. A device according to any one of clains 2 to 11, including
I n each region a second group of M SFETs connected in parallel. 13. A
device according to claim 12, wherein the 5 M SFETs of the second group
in a first .-region conprise n-channel M SFETs, and the second g p of
I\/I_ggETs in a second region conprise p-channel M SFETs. 14. @A devi ce
aceefding to claim12 or claim 13, .whegrein in each regi on, the~sécond group
consists of at 10 | east two M SFETs. 15. A devi ce according to claim

14, wherein in,each regiaqgn,, S nd .group consists of. at l.east three

M SFETs. 16. 1% A dev%bgeggggrggﬁ ngngngobﬁ@YanEI&anafémF021§°15,
wherein in each ireqindiudik S foals e r a

el ectrodes of suﬁstéﬁﬁfgﬁlé ?hégggﬁéqg 3%@.%1%%E%"& %Q%ugééﬁcgﬁ§%gnging to

claim 16, as deppmdadtlednrClpairaiGelwherein in each region, the shape of the
gate el ectrodes of the M SFETs of the first and second groups 20 is the

sane. 18. 13A devi ce m@edidien@cicordingone @f1aGhailms dRelr@ik’theherein
in each region, the gate el ectrodes of the M SFETs of the second group are
paral l el t& eaMISFHTsr ofl¢he second deovupe iac@oifdirsg regdloai wohprase
dependant on 25 claim 7, wherein in each region, the gate el ectrodes of the
M SFETs of t he nahannglo M SHESspeepdndheuisgcond grougaod MISFETsdés ef t he

M SFETs of the second group. )
second region comprise p-channel MISFETs.

14, A device according to claim 12 or claim 13,
W wherein in each region, the.second group consists of at
10 least two MISFETs.
15. A device according to claim 14, wherein in each
region, the second group consists of at least three
MISFETs.
16. A device according to any one of claims 12 to
15 15, wherein in each region; the MISFETs of the second
group have gate electrodes of substahtially the same shape.
17. A device according to claim 16, as dependant
on claim 6, wherein in each region, the shape of the gate
electrodes of the MISFETs of the first énd second groups
20 is the same. | | |
18. A device according to any one of claims 12 to
17, wherein in each region, the'gate.electrodes of the
MISFETs of the second group are parallel to each other.
19. A device according to claim 18 as dependant on
25 claim 7, wherein in each region, the gaté'electrodes of
. the MISFETs of the first group ére perpendicular to the

gate electrodes of the MISFETs of the second group.
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* C L M S * -26- 20. A device according to any one
of clains 12 to 19, wherein in each region, the M SFETs of the second group

have subst ially equal channel |engths. 21. A device according to
any one of aims 12 to 5 20, ‘wherein in each region, the M SFETs: of the
second group have substantially equal gat ggwi.dt hs. 22. A devi ce fﬂ?

according to claim 21, wherein in each region, the gate widths of the * -
M SFETs of the §econd groug ate | ess t an t he %ate wi dt hs of the M SFETs of
10 the first gf8ap. 23. eV1ﬁ?d€$F8§ 4880 @i AFYt EngnPLoRdadmscilai #e 12 to

d f [ . h additi I
VL SFET havi ng Logarnoaednn thSEknl £pase' s8R MasREiRcon B Sroene M sreTs
of ‘the first 05PHlpi Hatd 3ubPRRELLYE, 8BLAY cPlnnel 1en tg%V'Ce accor di ng

to claim23, ereln the additiona oén is an
n-channel M SFgT,and theAadévibenabcakﬁEEE k® BhG Re0RE Ledj &2 h% Qo

p- channel M SFET. 20 25. A devi ce according to any one
precedi ng Bl ai 26, wherein iheeathl eegiocanethier MIsFEPEESE Rha Egbbnﬁe|

formng an input circuit is & protective M SFET connected to at [east one
further M SFETgpobuphhavenstbstantially equal gate widths.
22. A dev1ce accordlng to clalm 21, wherein in each
: reglon, the gate widths of the MISFETs of the second
~ group are less than the gate w1dths of the MISFETs of
10 the first group.
23. A device accordlng to any one of claims 12 to
22 haV1ng in addition a further MISFET in each region,
each additional MISFET having a gate width which is less
than the gate width of_the MISFETs of the first.group in
15 a respective region.
24. _ A device accordlng to clalm 23, wherein the
add1t10na1 MISFET in the first reglon is an n-channel
MISFET and the additional MISFET in the second region is
a p-channel MISFET. | <
20 .25. A device according to any one of the preceding
claims, wherein the at least one first MISFET in a onit
cell forming an input circuit is a.protective MISFET
connected to at least one further.MISFET of that unit
cell, the gate electrode of the at least one further
25 MISFET being connected to.the bonding pad aseociated with

the unit cell for receiving a signal from the bonding pad.

A



cell, the gate el ectrode of the at |east one further 25 M SFET bei ng
connected to the bonding pad associated with the unit cell for receiving a

signal fromthe bondi ng pad. -27- 26. A devi ce according to claim
25 as depenrdant on claim 12, wherein the M SFETs of the second group of
N\EEETS conprise the at Ieast one further M SFET. 27. Ad

rding to claiml1, wherein the 5 firstogM SFET in the first u ceII I S

used to forma protective M SFET and t he first M SFET in the second unit
cell is used forn1an |$verter zenic? duct ' egrated
B

circuit devic Substant% FYLES %ﬁ?gfﬂlﬁgsﬁ?l B ?Efgégég afy 10 and
~as illustrategig Figuigs éﬁeé&ﬁBtﬂé h2ErE7S OBPPNL "dedbAY §88up

of MISFETs comprise the at least one further MISFET.
27. A device according to claim 1, wherein the
5 first MISFET in the first unit cell is used to form
a protective MISFET and the first MISFET in the second
unit ceil is used fo form an inverter.
28. . A semiconductor inpegrated circuit device
N/ substantially as herein described with reference to w
10 and as illustrated in Figures 4A to 8B of the

accompanying drawings.
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