2104284 -1- Semiconductor Integrated Circuit Device and a nethod of (?%259“
manuf acture thereof". The present inventjion relates to a sem conductor o
|ntegrated circuit device (which will be shortly referred to "IC"), which.
|ncludes a unit cell for formng such an input/output circuit portion as is
nade, capabl e of 5 sel ecting any of a plurality of different input and
output functions by changing a wiring pattern, and to a nethagaﬁi

manef act uring the semiconductor integrated circuit device 4284
particularly, the present invention relates to a logical ICresorting to a
master slice 10 approach For exanple, a logical 1C for a conputer

adopts the so-called "master slice approach" as its design because it is
necessary to design a few but multiple kinds of 1Cs within a short period

of tinme. The I C 15 resorting to the nmaster slice approach has an
advantage that it can realize a nultipli<iXy-of 1logical functions by
changi ng not the basic design (i.e., the master) but only the wiring

pattern. In order to enjoy this -2- advantage, it is necessary that

the functions of respective pins (or leads) can be so arbitrarily
"Semiconductor Integrated Circuit Device and

a method of manufacture thereof".

The present invention relates to'a semiconductor
integrated circuit device (which will Be.shortly referred
to “IC"), which includes a unit cell for forming such an
inpuﬁ/output cifcuit poition és is made capable of

5 'selecting-any of a plurality of different input and output
functions by changing a wiring pattern, and to a method
of manufacturing ﬁhe semiconductor integrated circuit
device. More particularly, the present invention
relates to a logiéal IC resorting to a master slice

10 approach,

For example,'a logical IC for a computer adopts
the so-cailed "master slice approach" as its design
because it is'necessary to design a féw but multiple
kinds of ICs_withiﬁ a short period of time. The.IC

15 - resorting to the master slice approach has an advantage
that it can.reaiize a mﬁltiplicity of logiéal fupctions'

. by changing not the.basic design_(i.e., the master)

but only the wiring pattern. In order to enjoy this



} ected or changed as to satisfy the various require- nents.

tjfitally, the functions of the respective 5 pins are so reqU|red
"they can be set in a naster slice manner to any one function that is
.-'-ltrarlly sel ected fromthe respective functions of an input, an output - -

" apd bidirectionally of the input and output. In order to satisfy this

requi renent, according 10 - to the-pZieor art, there is adopted neans-{gr

providing one |/[err] cell for each of the bonding pads which are provide

for each pin. = In this context an I/[err] cell is a cell (i.e., a unit

circuit portidpanthyeh ie $8 Rasksahlk @ﬁ%'tgm tehad eiro&%rbﬁ' mul t aneousl y

construct 15 clrcuits requiring | ar gest - nunbe e elenents for

the respectindsspédtivangiast pek gbraaw)t s_-an Be dd @ asEradely the above
mentioned requirenents are to be satisfied by providing such I/[err] cel
this I/[err]sekd¢téd 6p Ehangedt hat tot seddisFRi tHee Vi ® rédu DRe- pad 20

- (or pin) at any of the input, the output, and bidirect- ionally of the

i nput and omentsso aSpeocifibaillglethlee fufictdomd iof) the thespastve slice
appr oach. As a result, the elenent for realizing the function other.than
t heSsel ect e®igr® dxense vequiredt tbas theyr cancdld £ in a peasters nothing
but one sel ected function. In the relationship in the arrangenent between:
t he -3- 8lice manner to any one function that is arbitrarily

selected from the respective functions of an input, an
output and bidirectionally of the input and output.
In order to satisfy this requirement, according
10 to the prior art, there is adopted means for providing
" one I/0 cell for each of the bonding pads which are
provided for each pin. In this context an I/O cell
is a cell (i;e.,.a unit circuit portion) which is so
basically designed that it can simulteneousiy construct
15 circuits requiring the largest number of the eiemente
for the respective input and output circuits. In the
case where the above_nentioned requirements are to be
satisfied by providing such I/0 cell, this 1/0 celli
is so formed that it can set the function of one pad
20 (or pin) at any of the input, the output. and'bidirect-
ionally of the input and output so as to fabricate the
IC resorting to the master slice approach. As a
result, the element for realizing-the function other : .
than the selected one is not used, but.one 1/6 cell
25 performs nothing but one eelected function;  In the

-relationship in the arrangement between the



- copventional bonding pad and I/ O cell according to the prior art, noreoly

al though the input circuit and the output circuit can naturally be '
si.mul t aneously constructed of one |/[err] cell independently of each other.
5. “both the input and output cannot be extracted separately and ‘
independently of each other, but only-eidher of themcan be extracted from

the single |/[err] cell. Wth this in mnd. we have investigated and
reweal ed that the approach thus far described, i.e., the conventional 10

master slice agshoantiohdlVbondirnd adeid ems\t@eipraéebfaﬂa?t g6 tnections
of the pins is to be satisfied by providing one I/[err] cell tTor one pad,

has failed to ppicgaaett, hfoliddvied e d1tdughnstive dingpwescitcadtt apdangi ng

t he basic design. 15 Accordingly, it. is an object of the
present inventthe batputvicdercait Ganvnatursllytlsedeimabtaneeusiyh t he
increase in the multiple kinds by increasing the degree of freedomin the
desi gn of an | Constrhctedsodr onle &G melacindependently of eachnptheran 20
output, bidirectionally of the input and output, and independent input and
outpUtécan,be betht £hei Appud| and PukputhcInpet i ke extoacted| sepprasely and
al so a nmethod of _manufacturing the 1 C. _Another aobject of the present

i nvention is 23nd indepepgden &f iqach, QERAT « HAak/enly| eikherosf any

cchange in the sane 828 feehedicied Won ehd s ifs 1/6 ce11.  with
this in mind, we have investigated and revealed that
the approach thus far describe&, i.e., the conventional
10 master.slice approach, in whiéh .the requirements for
setting the functions of the pins is to be satisfied
by providing one I/0 cell for one pad, has failed.to
increase”the multiple_functions and kinds without
+ changing the basic design. |
15 | Accordihgly. it is.an object of the present
invention to provide an Ic; which is intended to cope
- with the increase iﬁ the multiple kinds by increasing
the dégree of freedom in the design of an IC of the
master slice approach so that any of an input, an
’ 20 output; bidirectionally of the input and output, and
| 'ihdependent input and output can be arbitrarily
'selected as the function of one I/0 cell, and also
~a method of manufacturihg thé'Ic. |
Anqther objegt of the present invention is

25 to make effective use of the I/0 cell without any

change in the same basic design as that of the prior



L™

 AfRespecially inthe logic IC fabricated by the matter. slice approach.

ok ding to one aspect of the present invention there is provided an
efggrated circuit 5 device including: (a) a sem conductor body; (b) a
pkrality of unit cells formed on the sem conductor body, ‘each of which -
I ncl udes predetermned circuit elenents for providing at |east 10 one of
two different functions of a first gircuit and a second circuit, the g
plurality of unit cells including a first set of unit cells of the first
~circuits, a second set_of unit cells of the second circuits and 15 a third
~set of unitaxklespeeiahlyr ipnthe ilqBRntent2hricatedeb¥wbPunctions of the
fi.rst and second cirguits, the third set of unit cells including at |east
one menber ;M&HePY c§LACRi APRFOBS'ern for providing each of 20 the unit

cel | i th tiy det Il ned ci it f i on. _Accordi t
secoﬁdmgspegtrg?pfﬁel%EEB% %ﬂﬁ&gﬂgiﬁf%%ééﬁﬁi%ngﬁéfgﬁaség rthgg o? :

manuf acturi ng, & § 85°¢hated ¢ TRV IR 1 48 1404 P5EYE! B9 LU St ePs Of

5 device including:

‘(a) a semiconductor body;
(b) a_pluraiity of unit cells formed on
the semiconductor body, each.of which includes
predetermined circuit elementS-fer pfoviding'at least
10 one of two different functions of e first.cireuit
‘and a second circuit,
the plurality of unit cells'ineluding a
first eet of unit cells of the first circuits, e
second set of unit cells ef the seeond circuits and
15 a third.Set of_unit cells, each of thch independently
has the two functions of the first and second’
circuits, the third set of unit cells ihcluding at
least one member; and
(c) a wiring pettern for providing each 6f‘
20 the unit cells with a respective predetermined
circuit function. |
Accordihg to a second aspect of the
present inven;ion there is provided a:method of
manufacturing an integrated circuit device,

25 including the steps of:



“5: (a) forming a plurality of units cells, each of which includes a yor I
plurality of circuit elenents; (b) connecting at |east some of the circ “{'

5 el ements of each of the unit cells in a pattern so as to provide a
respective predetermned circuit function; and (c) form ng a bondi ng pad
for each of sonme of the connected unit cells and two bonding 10 pads for
each of the other of the connected unit cells. The present invention will
nowbe described in greater detail= ¥y way of exanple with reference to the
acconpanyi ng drawings, in 15 which the present invention is. applied to a

| ogi cal LSI resorting to(g)nggyﬁiﬁﬁidxbfggg of Gnit8 tegysgal IC of
CMOS (i.e. Conplenmentary Metal Oxi de Sém conductor) type and havi ng severa

‘thousands of |ggbRrabfiaheeh an¢iludea WA Nty FbfuUEerduis a, top plan-
view schematically showing the |ayout of a preferred formof a CMOS type
elements; R
(b) connecting at least some of thé circuit
5 elements of each of the unit cells in a patterh so
as to provide a fespective predetermined circﬁit
function; ahd
(c) forming a bonding pad for each of
some of the connected unit cells and two bonding
10 pads for each of the other of the connected unit
cells.
The present invention will now be
deséribed in greater detail by way of example
with reference to the accompanying drawings, in
15 which the present invention is applied to a logical
LSI resorfing to a master slice approach, e.g.,
a logical IC of CMOS (i.e. Complementary Metal
Oxide Semiconductor) type and having several

thousands of logical gates, and



piwcal 1C 5 Figure 2Ais a top plan view show ng the unit-
B\l ‘for the logical circuit; Figure 2B is a diagram showi ng an equi val ent
uit of the unit cell: Figure 3A-is a top plan view showing a first 10
ferred formof an I/[err] cell; Figure 3Bis a top plan viewin the casé
" where a first layered aluminiumwring %s_applied to the layout of the __
I/[err] cell shown in Figure 3A; Figure 3Cis a top plan viewin the casgy
15 where a second |layered alumniumwring is applied to the |ayout of
the I/[err] cell shown in Figure 3B; Figure 4 is a sectional view show ng
- an essent i aWhef@imir of Figure 3C,. Figure 5A is a diagram show ng an
equi val-ent 20 - circuit of the I/[err] cell of Figure 3C,_Figure SBis a
circuit diagram showiFtgere tqlpval Eap PilaBuview) aghematicaldwis; Figures
6A, 6B and 6C are circuiiadra raps shomﬁng 1/[%rr| cells according to

“second, thi .%9251:1.& YOuF Af cAOBEPHERESS fOLMON PeiPORH¥RE gure 7 is
a sectlonaligé§géiu¥&Pg an -7- essenti al portyon.of Fi gure 6A.
5 Figure 2A is a top plan view showing the unit

cell for the logical circuit:

?igure 2B is a diagfam showing an eqﬁivalent
circuit of the unit cell; ‘ |

Figure 3A is a top planfyieﬁ showing a first

10 preferred form'of,an 1/0 Eell:

Figure 3B is a top plan view in the case
where a first layered alum;ﬁiﬁm wiring is applied to
the layout.pf the I/0 cell shown in Figure 3A;

Figure 3C is a top plan view in the case.

15 where a second layered aluminium wir@ng is applied to
t%e layout of the I/0 cell shown in Figure 3B:

Figure 4 is a sectional view showing an
'eésential portion of Figﬁre 3C; |
| Figure 5A is a diagram showing an equivalent

20 ‘circuit of the I/0 cell of Figure 3C:

Figure 5B is a circuit diagram showing the
equiv;lent circuit in circuit symbols;:

Figures 6A, 6B and 6C are circuit diagrams
showing I/0 cells according to second, third and

25 fourth embodiments, respectively; and

Figure 7 is a sectional view showing an



"Figure 1 schematically shows the | ayout of a sem conductor chip 1 whic
constitutes a logical IC In this chip 1,"there are transversely arrang
in one 5 - hundred and several tens of rows a nunber of unit cells
whi ch constitute the logical circuit,_.ferging rows of unit cells 3, and ,
‘these unit cell rows 3 are longitudinally arranged in several tens of rows
at a predeterm ned interval. Al t hough several unit cells 2 are 10
spee#fical ly | elsgentdladd gortith BRVWigaréheaportions in the other unit

cell rows 3 are identical, and the illustration of the unit cells is
omtted for the sake of Fildird Y1 scHen&PLGALDY ¥yhéwsr thewdagbuthefuni t
cells are shown, the other unit cell rows are also simlar, 15 - and

| i kewi se they bhasemissndugtcrecchip Thewhickrepnstithtescanlegicadj ACnt two
of the unit cell rows are used as wiring channels 4, each of which has such
a wi dth as canIbe thimwhim o sthézecapeé transvergely] arrangedt insoner al

Vot

Ve 4’4,

. &

tens of alum nium w res extending 20 in the | ongitudinal direction.
I n t he3peri phehindsed jand Feverakitens of heewsapcnumbaerged unignisedler 2.
I/[err} cells 5 which constitute input and_ output circuits. The I/ err]

celI's have a v¥highy conatityke e cleghsat giraeit, FApming rews: ofan
Ci'oui t and | niBRRo I A npnd Here e fatlcterpl Siere Tonglcudinalry
' arfanged in sevefal tens of rows at a predetermined
interval. Although several unit cells 2 are
10 specifically illustrated in the drawing, the portions
in the other unit cell rows 3 are identical, and the
illustration of the unit cells is omitted for the sake
of clarity. .Alfhodgh only four.rowé of the unit cells
are shown, the oiher unit cell rows are also similar,
°15 and likewise -they hawe been omitted. The interspaces
between any adjaceht two of the unit'céll.rows are
used as wiring channels 4, each of which has such a
width as can be formed on a surface of a field SiO,
film with several tens of aluminium wires extending
20 in the longitudinal direction. In the peripheral
portion of the éhip 1, there are arranged a number
.of I/0 cells 5 which constitute.ihput and output
circuits. The I/0 cells have a variety of circuit
functions e,g. as aﬁ input circuit, an output circuit,
25  a clock input circuit; a bidirectional buffer circuit

and interconnected by alﬁminium wiring as will be



™ described hereinafter. At a position adjacent to each I/[err] cell,
hdne are forned for each cell two bondi ng pads 6a and 6b which are
Qfranged at a predeterm ned regular pitch. This provision of two bondi ng
.~ pads for 5 each cell plays an inmportant role for extract.ing the above
"referred to various circuit functiens The procedure for formng the
logical ICin accordance with the master slice approach will now be

descri bed. First of all, the circuit elenments of the 10 uni't ceII?JZ :
and the. |/[edﬁycrtbedshsredneftnms (i At avppesitien| adjaceati tonduct or)
type field effect _transistors (i.e. MSFETs), resistors, polysilicon gate
wires and soe@@haféOf geddd thexecone thhee%dhlcebbstgn pondinghe
mast er). The _basi ¢ design is not changed 15 but retains an identical
pattern for RPESkPagand Ggeﬁhlcbfﬁﬁetﬂi¥4%ﬂﬁéa%%r@ab%eﬂetebméne@overed

wi th a phosphor |I|ca glass _film(which-will be referred to_as a "PSG -
filnm') gs agr?ﬂ? ?Fayé%cpnsul3@%ﬁgﬂﬁ%?ﬁ3%9ﬂ59§rﬁ¥9I99%¢19959F99|ﬁ@rflIn1|s

f d th t t | e Af t th| ste rmng
the Bont act F8TRCebh PERYS B8 Ape ""%mfcro%mgee%sras o sgfal%s .
f t ons Next, a first-layere
arz% Inlolrjlrsn \?mrglﬁggfﬁﬁotﬁsvs?ﬁgge re erred %uc}‘éaé LOngy - I*") is applied 25y

to the upper surface gme ThkScllruire %f’%&-ﬂ}?g"\&ﬁé“ﬂégic%lcfesiﬁ”“' ng the

| ogical circuits in t
accordance Wlth the master slice approach will now be

described First of all, the circuit elements of the
10 unit cells 2 and the I/0 cells 5, i.e. MIS (i e.=Meta1
Insulator Semiconductor) type field effect transistors
- (i.e. MISFETs), resistors, polysilicon gate wires and
'so on are formed in accordance with the baSic design
(i.e. the master). The basic design is not changed
15 but retains an idehtical pattern for all kinds. | Next,
after the whole surface has been covered with a
phosphor silicate giass.film (which will be referred
to as a "PSG film") as an interlayer insulating film,
this interlayer insulating £ilm is formed with
20 respeetive confact holes. .Afterlthis step_of forming
the contacﬁ holes, various modifieations conforming to
desired'logical functions.are maoe so as to realize
the functions. Next,:a first-layered aluminium
wiring'(which wiil.oe referred to as "Al-I") is applied - -
25 to the upper surface; This Al-I includes the wirings

for constructing the logical circuits in the unit



"¢ells 2, the power source (V[err] and V[err]) wirings (which are of al
ki nds and In an identical pattern) for the unit cells 2, the wirings W
.constitute the input/output circuits in the I/[err] cells 5 and the
W Ii ngs extendLng 5 in the longitudinal direction on the wiring
channels 4 in order to connect the untt9cells 2. Mreover, the surface
underlying the two bondi ng pads 6a and 6b provided for each 1/6 cell 51is

madgsof the Al X el s b q
Second- 1 ayer e | del1s £} ehé [dder WELAGE 175, DERE T2 3 Wikings {Mbich

respective thr au@h JolL£r Hinddrdmdl imeds ﬂaeﬁaﬂcal§§aeeerhqy§bedtabum ni um

wiring (which will be shortly referred to as " Is applied Thi s
Al -11 includeunike qeB¥ 3oUHe wirings whbekhcahgttutl!l thiendapatidoutpat
15 i dentical pattern) for the I/[err] cells 5 the wirings extending

on the unit celdixchiits ainlitlectI/0 ¢allst By sand the wiiringsclexteedind to
connect the plural unit cells 2 in order to constitute the |ogical

circui Bs, and tme thel Jongitadinal dikeéctioni dentheawipingechapbels 4 dm
. the above referred to Al-1 so as to forman upper |ayer overlying the
bondi ng pads 68rder di9 connegk ithe|yrit eeblso2pasi Marrpvessi ghed sunfpce

each cell can constltqte three I nput CMOS type NAND %ates at the maxi num
and each of th&pderlying the e RRPEIRI PRASPRN2PA 6B ProNdAss TRFSFETs

and.three N—ch%ggi f%éﬁgggi S'is made of the Al-I. Next, after
coverage has been made with a'second-layered.interlayer
10 ‘insulating film (i.e;, a PSG film), respective through
holes are formed therein, end a second-layered
aluminium wiring (which will be shortly referred to as
"Al-II") is appliéd. This Al-II includes the power
‘ source wirings (which are of all kinds and in an
15 - identical pattern) for the'I/ﬁleeils 5, the wiriﬁgg:
extending on the unit cells 2 in e direction to_intersect
the wiring channels 4 to connect the plural unit
cells 2 in order to constitute the logical circuits,
and the pad layers overlaid in an identical pattern
20 on the above referred to Al-I so as to form an uppér
layer overlying the bonding pads'Gg and 6b.
The unit cells 2 are.so basically designed
' that each cell can constitute three-input CMOS type
‘ NAND gates at the maximum, and each of them is
.25 equipped therefbr with'three.P-channel MiSFETs and

1

three N-channel MISFETs.



~l0 - As one exanple for constructing a IOgicaI circuit by the use of .

Nye unit cells, the {ayout in the case where three i nput NAND gates are
‘éE;Terted i s shown in Figure 2A, and the circuit diagramthereof 5 :
g 'shown in Figure 2B. In order to effect the circuit design according te

" the master slice approach, there- ape Lorned six M SFETs for providing the
basic design (i.e. the nmaster). Specifically, there are forned a P-type™:
well 7 which is forned in an N-type silicon seni[ 10 - conggctord N
substrate 1', a fiel err fl|ﬁ1 olys on lLa rs t.0 an
-type semi conduct or % gﬁdcgnsg§ gtd ﬁﬂiﬁ?ﬁlregrons 91

;tgthéln}l)\llrr;(r:][ra %nf g rHr?jf usi o%gtéghﬁ?%g f‘dglii' Fﬂé@?gﬁ‘; e B Y°é’r% ¥err] film
8 and the pcgmésra leé:)@rtﬂéeéo ’Zg“é?ﬁ‘éiﬂét QaEEEEr%%g?’%P%%r%{fs‘zs t her eby

to provide source or drain Fegrons N—type

region 95 a FSheFe fo | n and
t_hg P-type %gl Ighrewag‘ubsequen?‘%, 5216& efie Hﬁ&ﬂiﬁlﬁ' orme eetﬁlre first

i ntBrlayer {gséhoWwndn iHigd=é (2@Ugh mtofaeiem;owafeecrts thief ra%%h't over

the surface to cover the pattern of the above referred to basic design
(i.e. the ndesdgn accea:'dirfgast& tthe hﬁistﬁfesiﬂésedppﬂ'bﬁhhw WhHede A B and

G and an are formed six MISFETs for prov1ding.the basic design
(i.e. the master). Specifically._ﬁhere are.fo:ﬁed
a P-typé weil 7 which is formed in an N-type silicon semi-
10 conductor substrate 1*, a fleld SlO film 8, polysilicon
layers 71 to 78, and N -type semiconductor regions
81 to 84 snd P -type semiconductor regions 91 to 94
which are_formsd theréin.in a self-aligned manner by
the ion-implantatibn or diffusion technique using the
15 | fleld SJ.O2 film 8 and the polysilicon layer 71 to 76 for
| gate electrcdes as masks thereby to provide source or
drain regions. There are further formed an N-type
region 95 and a P-type region 85 fsr biasing the N-type
substrats i‘ and the P-type well 7. Subsequently,
20 ‘the Al-I is formed on the first interlayer insulating
film (although not shown) which is formed all over
the surface to cover_the pattern of the above referred
ts basic design (i.e. the master). As a result,
there are:férmed input wirings A, B and C, and an
25 outpﬁt wiring X for constructing the logical circuit

in the unit cell 2, e.g. three-input NAND gates.



‘25 output wiring X for constructing the logical circuit in the unit Erg}\

cell 2, e.g. three-input NAND gates. Mor eover, both the power sourc j
wiring V[err] for supplying the power source (V[err]) to the unit cel

- and an earthed connection GND are forned ﬁi%the Al -1, Al t hough not shown,

the.wirings A, B, Cand X are connected 1 ugh 5 the Al-11 with the
| ogi-cal gates, which are constructed by other unit cells, respectively.

e ber st obi o RERRoY8HS! RBURT S0 Binlh SR SR N 6ol alpblyl RS
can be effect s Ca 175
ol amonts for coPReoPIPRE PRERESAoml: i Y e el i W e fhe
I/ -~ cel ey e=lpne| ' t | ' -
ntor changeabi | FonSF PROATCRETHES) FOHREE Do, (he BT, 0\ KE§ab, ot

el ements constr SEbWRY €héSwiringsORYeH,eic fatia Wil | dorrfuedd | fird
| ogi-cal |evel of the CMOS and the |evel .of the LSTTL are built in that

I/[err]scell. thé ARSIUredtROthie0 16gilcal b/ cwhicH Qité CtoRétitieteds

cell "is shown, but the aforementioned |evel converting circuit portion is
omtted. 20 by other unit erdldplecrespedticfelyput hrsidertally)rthese
are constructed of the single I/[err] cell independently of each other,

will be descri bé!_!terchnne(:éi.ensecan Rilgaer de ader B .the |Al+hel&nthey
construction it is - : : _
can be effected only on the wiring channels 4.
The I/8 cells 5 are so basically designed that
10 a circuit most requiring the number of elements for
each of the input and ouﬁput circuits can be constructed
by one I/0 cell. In the present example, in order to |
provide interchangeability with an LSTTL (i.e. Low
Power Schottky TfL), the elements construéting’a
15 converter for mutually converting the logical level of '
‘the CMOS and the level of the LSTTL are built in that
I/0 cell. In the.drawings to follow, however, a
portion of the I/0 cell is showh, but the &forementioned
level converting circuit portion is omitted.
20 ~ An exémple, ih which input and output circuits
are constructed of the sihgle.Ikﬁ cell independently
of each other, will be described with reference to
Figures 3A to 5B. In-ﬁhe known construction it is
. not possible £o construct” and use in@ependent input : -
25 _ and output circuits in this way by means of the

singie I/0 cell.



't{bossible to construct and use independent input 25 and out put :
rcuits in this way by neans of the single 1/6 cell. - 12 - The net hod
formng the I/[err] cell is illustrated in accordance with the steps in =
gures 3Ato 3C, of which Figure 3Aillustrates the |ayout at the step of*
the basic design (i.e. the master). 13 _ Specifically, there are forned
a P-type well 10, the field [err] fiﬁ m 8, a polysilicon layer 11 acting{gg
a gate electrode, a polysilicon layer 12 acting as an input protection
resistor, and an N+-type sem conductor regiqn 17,and a P, -type
seni conductor regi onTh® RAtBRd10f forming fthect/? rellci®- ali gned manner

11 and tho +ERafrafen Tl hegoraansa, st AR A4PRR VR FAGSEHR 3 or o Ain
e on. Theed 1BOr L 2B Rens! BYclleah 0 <10 on RO TR o ok, L% 1P
5O ESPON ! B, BB b RS AT AUTIRL 1,4 I TEI 4R 0 e per o e
181110 85501 803009, P PR WL VL2 01 B 1
field sio, film 8, a polysilicon layer 11 acting as a
gate electrode, a polysilicon layer 12 acting as an
input protection fesistof, épd an N*—type semicondqctor
region 17 and a P+-type semiconductor regién 18 which
10 are formed-in a self-aligned manner by the ion-
implantation or diffusiqh techniqué using the
polysilicon iayer 11 and the field Sio2 film_8 as
masks thereby to provide a source or drain region.
The impqrtant cpnst:uction_in'this embodiment
15 is that the boﬁdihg pads formed adjacent to the I/0
cell 5 are provided in a number corresponding to or
more than the number of the functions to be performed
by that I/0 cell, e.g. two. |
Thé majo: pértion of the construction
20 'includiné tﬁose bonding pads Qill be described iﬁ
the foliowing with reference to Figures 35._3¢, and 4.
'Afterlﬁhe cell coﬂstruction conforming to
the basic design has been formed. as illﬁstrated in
Figure 3A, respective aluminium wirings 19 are theh
25 applied by the Al;I, as illustrated in Figure 3B,

so an input protection circuit composed of the



"After the cell construction conformng to the basic design has been f
as illustrated in Figure 3A, respective alumniumwrings 19 are then \28
applied by the Al-1, as illustrated in Figure 3B, so an input protection
ci;rcui-t conposed of the - 13 - polyailicon resistor 12 and a di ode 14,

an input circuit conposed of a CMOS I™n &rfer circuit 15, and a three-state
out.put circuit 16 may have i ndependent functions. The regi ons hatched in

t hesdrawi ng indifates 5 _those U g um i rd. 19, _the

i nt er connect i o&"%?ilfﬁ@nuﬁﬂgaf%’ﬁgiéi glf@si%o r°éigél1gl§4‘r Yt HBIE pol ysi 1i con

| ayer is effec . €] e W de ol | | : a ce of the
portion indi ca%gpdc‘g%t"%ﬂgés%g °mgldg v%nyg (%%(}réfdg!gi%%%be&&

Si nul t aneous! y3 10hree~g¥l ol | t 5 13 : .
respectively f%rnede%ong%%g %gggw%a??ggﬁg%gggang 1ﬁi§3m%“é cnﬁééﬁfacting
the input and uheLichsoM t dRel k&e&bhscabltéxéqupeewrafawﬂi%eﬁﬂu@éber-
Thos pads 6a-1 and 6b-1 have theif wirings-so designed that they are 15
conned ed W t hthdse i aRuhiAlGhewir Ageciost Ahel Antivt ddithaeiivn witkuit 16,
respectively, by nmeans of the alumniumwrings 19. After the coverage of

t he second i ntehé aynderbgihgt digfhislion xegilon reyidierod @wolkysikbcon
il lustrated

layer is effected at either the wider wiring portion
.or such a place of the poftion indicated.at *X" as
is made wide of the "dog bone" type. Simultaneocusly
10 with the wiring step of that Al-I, there are
réépectively-formed bonding pads 6a~l1 and éb-1 of the
Al-I for extracting the input and output from the 1/5
cell 5 independgntiy-of each oﬁher. Thos padé 6a-1
and 6b-1 have their wirings so designed that they are
15 cqnéected with the input protection resistor 12 and
the output circuit 16, iespectively. by means of the
aluminium wirings 19. |
After the coverage of the second interlayer
insulating_filﬁ, an Al-II is then formed, as illustrated
20 in Figure 3C. -This Al-II forms the aluminium wiring
inte:connecting.the'unit'cell'z and the 1/0 cell 5
described in'the above, the pbwer source Qiring Vp
for supplying the power source (VbD) to.the'I/a - ‘
cell 5, and the earthed connection GND, and further S -
25 aluminium pads 6a-2 and 2b-2 just above And in the

same shape as the aforementionéd'pads 6a-1 and 6b-l.



Ny in Figure 3C. This Al -1l fornms the alum niumw ring

"‘fconnecting the unit cell 2 and the I/[err] cell 5 described in the

- the power source wiring VDD for supplying the power source (VDD) to
€ I/@ cell 5, and the earthed connection G\ND, and further 25

dm ni um pads 6a-2 and 2b-2 just above and in the sane shape as the .
af orenenti oned pads 6a-1 and 6b-1. - 14- _-The portions indicated at "X";gn
the drawi ng designate the portions in which the Al-11 is interconnected
with the Al-I through holes formed on the Al -1 contacting with the

di ffusi on r @eportioysr tndBcatelnath"x"canethe drawirdd'A&Liymetd NY

portions between the Al -1 and the diffusion region or the polysilicon |ayer-
are not il uhte paxkidmsisint Whiehathef aAlrid d¢) deteircomridvrdd [witgy cell 5
and in an isolated manner from each other the 10 I nput bondi ng pad 6a,

whi ch is cofissddof theocughnhaoles farimed- dbnottheh@1AT lcamtthdting! um ni um

pad 6a-2 of the Al-1, and the output bonding pad 6b which is conposed of

t he al uni ni Whitdhe diffusienregiondinhEignmei 3Bum pdc Bhis cfaseie Al - | .
This state is clearly illustrated in Flgure 4. Figure 4 is

a séctlonal the FAHAG NG PRFELIOAS hGFUGPﬁgthﬁeAémIp@tn &hesb, the input

pad 6a, thedlffusz.on region or the polysilicon layer are not
illustrated. | |
Thus, there are formed adjacent to the I1/0
cell 5 and in an isolated manner from each other the
10 input bonding pad 6a, which is composed of the aluminium
pad 6a-1 of the Al-I and the aluminium pad 6a-2 of the
Al-II, and the output bonding pad 6b whzch is composed
of the aluminium pad 6b-1 of.the Al-I and the
aluminium pad 6b-2 of the Al-II. e .
15 This state is clearly illustrated in Figure.4.
Figure 4 is a sectional view showing a portion
including the outpﬁt pad 69; the input pad 6a, the
wiring 19, the input protecﬁion resistor 12, the
| wiring 19 and the gate protecting circuit 14. = The
20 I/6 cell includes an.N;type silicon substrate 20
a field sio2 film 21; an 8102 film 22-on the surface
of the polysilicon layerf a first PSG film 23: a.
second PSG film 24 and a third PSG film 25.
Incidentally, the I/0 cell shown in Figure 4 can be
25 manufactu:ed by the well known technique such as the

thermal oxidization, ion-implantation, photoetchihg.



'\7viring 19, the input protection resistor 12, the wiring 19 and the gate '
protecting circuit 14. The 20 I/[err] cell includes an N-type 4;:’b‘

77 .
silicon substrate 20; a field Si film21; an [err] film22 on the su
of: the potysilicon 1ayer; a first PSGfilm23, a. second PSG film 24; ame—4a -

third PSG film25. Incidentally, the IL[ggr]l cell shown in Figure 4 can be
25... manuf actured by the well known techni que such as the thernal
oxigd 'zation, ion-inplantation, photoetching, cheni cal vapour growth and

vacuun1evaporabheﬁlciuevm@duﬁﬂqﬁswﬁnranatvﬂéuﬁﬁeeééﬁoeathoﬁhown in Figure
3Cis shown in Figures 5A and 5B, of which Figure 5A is an equival ent
ci-rcuit dlagran1mhereasmhe equivdiprnte circuit of r thét I40agedl showa by
means of circuit synbols As shown in Figure 5A, the input circuit consi-sts
of the input pdot Figure 3G dis tshawrchindibguses SAecandpbiB, pofit whichn
resistor 12 and the diode 14, and 10 the two-stage CMCS inverter 15.
Mor eover, the Eiguze 5ad i @n emiralent i cirowihediagramhwhereasugh to | N
and i s connected through the above feferred to LSTTL-CMOS | evel converter
with thRe IoglchgBFFcé g msdarwit (fagram ebeynoby means; A€ ot her hand,
the 15 out IrCUI i.s conposed of the CMOS inverter, the NAND gate,
the NOR gate aﬁ Sout put buffer

As shown in Figure 5a, the input circuit
conszsts of the input protection circuit which comprises
the 1nput protect;on resistor 12 and the diode 14 and

10 the two-stage CMOS inverter 15. Moreover, the signal
fed from the pad 6a is further fed therethrough to IN
and is connected through the abdve refe;red to
LSTTL-CMOS level conveftei with the logicallcircuit
cbmposed of the unit cell 2. ; On the other hand, fhe

‘15 ' Sutput circuit is composed of the CMOS inverter, the
NAND gate, the NOR gate and three~state output buffer
composed of six MOSs. Moreover, two signals EN and OUT,
which are fed from the logical circuit composed of
the unit cell 2, are fed through the CMOS~LSTTL level

20 converter to the CMOS-inQerter and NOR gafe.
fespectively. The signai, which is'prepared by those
two signals EN ﬁnd'OUT, diives'the.three-state cutput
buffer,.the output of which is fed from the pad 6b.
Figure 5B is a block diagram éhowing the circuit by

25 means of symbols.

Figures 6A, 6B and 8B illustrate the



=conposed of six MOSs. Mreover, two signals EN and OUT, which are fed fraom
;ﬂxﬁ}pgical circuit conposed of the unit cell 2, are fed through the
ZWOS: LSTTL | evel 20 - converter to the CMOS inverter and NOR gate, .
espect.irvel y. The signal, which is prepared by those two signals EN and *
OUT, drives the three-state output buffigr -~ the output of which is fed .from

the pad 6b. Figure 5B is a-block diagramshowing the circuit by 25 I
means of synbols.. Figures 6A, 6B and 8B illustrate the - 16 - '
manuf act ur e ménufaetutecef| If§ eelit bodasmethod tginildr afo Rixgag e 5B. In
the case of the construction shown in Figures 3C and 4, the input circuit

and out put of cEigure55B. of the I/[err] cell 5 can be separately
connected with external |eads by conpression-bondi ng bonding wires 26. and
27 fromthe external ImatBetcaskeofethectrionstiumatiion Eswrbamnd 6b. In

other words, both the input and output functions belonging to the I/[err]
cel | can be Bigures 3¢ and feobbeyinpuscedgcuitriangd iontputacierauict t wo

bondi ng pads 6a .and are_provided for the single I/[err] cell and are
uée? separ at%ﬁGyub?- Q,hc%fﬁe?.ca“TPPssEQr?ﬁéF% sonerked withnown system

whi ch haS(Ngiéé ég{]lggég ndcgggrgggion-bonding bonding wires 26 and 27
from the external leads to the re spective bénding_pads
6a and 6b. In other words, both the input and output
functions belonging to the I/ﬁ.cell can be
10 simultaneocusly selected. This is because the two
bonding pads 6a and 6b are provided for the single I/0
cell and are used separatély of each other. This.
cannot be achieved in a known system which has one
1/0 éell,;né one pad.. '
15 ) Fiéures 6A, 6B and 6C show second, third and
fourth eﬁbodiments respectively. These second,
third and fourth embodiments are those, in which at
least one of the cpupleé 5b of the I/O cells 5
indicated at single-dotted lines in the generai layout
20 of the chip shown in Figure 1 and tﬁe two corresponding
pads 6a and 6b are replaced by the couples of the
I/0 cells and the pads shown in Figures 6A, 6B and 6C,
respectively. The basic design (i.e. the master) of
the I/0 cells and the unit cells of those embodiments : -
25 is similar to that of the first embodiment, and its

explanation is omitted here. Moreover, it goes



15 Fi gures 6A, 6B and 6C show second, third and fourth '
enbodi nents respectively. These second, third and fourth enbodi nents
t hose, in which at | east one of the couples 5b of the I/[err] cells 5

i ndi cated at si.ngl e-dotted lines in the-general |ayout 20 of the chip
shown in Figure 1 and the two correspondi ng pads 6a and 6b are replaced by
the.couples of the I/[err] cells and the pads shown in Figures 6A, 6B and

6CJ¥4espect|ver The basic design (i.e. the master) of the I/[err] cells
and the unit céithout §ﬁ8§9§e#ﬂ@&|ﬁﬁﬁ:§qg9nd to jfouy %me@i@ﬂEFSof t he
first enmbodinment, and its explanation is omtted here. Nbr eover goes

- 17 - mﬁthoutaEQyPﬁgpéﬁ&P Pﬂet§6t&ﬁfﬂﬁ)QWﬂﬁ¥4¥eﬁﬂxﬁh?ﬂﬂt%aﬁiﬁgpkﬁﬁﬁred by
st onbodi mASCHAbEAe LB COMBSBHIOR MOTE A TP FRPOHBoRh: - 5
Chi 7d embod: ment as sholfl FHeRRSGFBSGamESHAPerte A HervR | FRuFEORER %%n s
e N Th s R AR e T 0
LpgﬁgnargnggFgaé*%esgp? Ehﬁgébéfﬁg e MArlngs corresﬂ%ﬁglﬂ%e¥%agtgagﬁd o
portions only the output circuit portion is extracted. In the

fourth embodiment as shown in Figure 6C, both the input
and output circuit portions are extracted as the
10 | bidirectional input and output. The circuit portions
left unextracted are indicated at broken lines. The
Al-I providing the wirings corresponding to the portions
indicated at the broken lines is not naturally formed.
The difference shared among those embodiments
15 and from the first embodiment, resides in that the
bon#ihg pad for the single 1/0 is.made-as if the two
- pads having been described in the first embodiment
were short-circuited.
By the broken lines appearting in the bonding
20 pads 6 of Figures 6A to 6C, specifically, the pads 6
are so-shaéed'that regions 6a' and 6b' corresponding
to the pads which are iﬁagihafily divided into two.
The positions and sizes of both of those regions 63'
and 6b' thus divided are respectively identical to
25 those of the pads 6a and Gg.of the first embodiment.

The construction of those pads 6 is shown in



. indjcated at the broken lines is not naturally formed. The difference .
“shgked anong t hose enbodinents 15 and fromthe first enbodi nentresides
i n at' the bonding pad for the single I/[err] is nade as if the two pads *

ha\*§g been described in the first enbodi ment were short-c¢ircuited. By the*
broRen |ines appearting in the bondi ng 120 - pads -6 of Figures 6A to 6C
‘specifically, the pads 6 are so shaped that regions 6a' and 6b' ﬁf

corresponding to the pads which are imaginarily divided into two. The

posi tions aneiguz@s70f brifuee 7Thdldustyaves Gdie asebtivnabhusonstrdetiane
respectively identical to 25 those of the pads 6a and 6b of the first
enbodi nent.. dfethenemnbodimentobft Figmnen®A @Gnd shoawnsectional 18iewFi gure
7. Figure 7 illustrates the sectional construction of the enbodi nent of
Fi gure 6A anshowingstbei poxitionewogiredpanding e tFigrrer4espofaengado

Fi gure 4. The pad 6 has such a | am nated constructjon as is conposed of
the 5 A6 -Bhaangucheaplaminategh canatiruqtionas s cempesedned thst it
is connected during_.its form.ng step with the _.input of, the | ell 5

As aSresul t ,AlhE pRE thendd-dd-ai nd q%"‘(ﬂﬁme\"ﬂ%c}‘%ﬂ*{hifhémﬁ%ggr efcuit of -
4, “the pad 6ERAT( DEnbE SPPRGHEEY HEEATS Qs LPTRing Step Whth'Ome T OUTC
| input of the I/0 ce11 5; As a reéult; the pad 6 thus
obtained_is connected with the input circuit of the
i/a cell S. As is apparent from the comparison with
.10 Figure 4, the pad 6 is formed all over the regions 6a’ '
 and 6b' which-in turn are to bé-formed with the pads 6a
and 6b. 'Moreovgr. the bonding wire 26 is compress-
bonded to the pad 6 to éonneCt-the input circuit of the
I/0 cell and t?e external-ieads.. An explanation of
15 the sectidnal constfuctions of the embodiments of
Figures 6B and 6C is omitﬁed-becauSe it can be eaSily
judgéd from Figure 7. If the pad 6 ié made wider,
as in those embodiments, the bonding process can be
greatly facilitated aﬁd its reliability improved.
20 In the embodiments of Figures GA and 6B,
incidentaliy, it is natufally possible to form only |
one pad 6a or 6b at the positions.of the two regiohs
6a' and 6b' corresponding to the pads and to inter-
connect that pad 6a or 6b and the input or output | -
25 circuit. |

The embodiments thus far described can be



and 6b' which in turn are to be formed with the pads 6a and 6b. Mor eover e
the bonding wire 26 i s conpress- bonded to the pad 6 to connect the |npurﬂ ,
~cidcuit of.the I/[err] cell and the external [eads. An expl anation of M g
t he sectional constructions of the enbodiqgnts of Figures 6B and 6C is
om t'ted-because it can be easily judged from Figure 7. If the pad 6 is
made wi'der, as in those enbodi nents, the bonding process can be greatly

fatklitated it liability i [ d. 20 S . | he.
enbodi ment s 3?3%3?% BR andrbe, TRRLSISREATY of (the Fixet FFHORLRERE ¢ (o

f I h f_th 6 d 6b’'
cor respondi ng 18 tE Fage A t&rtfo R R R
' 5 d b

"6 ontai ﬁg%hést‘é'of sk Hoen, BaR, S ARG 14 ol E20 SORF 187 02

where there ar dj n defamibd f@ ﬁﬁg e o%c :
arranged for egéﬁafﬁfggg h&% t#% accor négpa?%%# ndﬁ%e?%go ﬁlngins
~and the bondi ngjpes and Wi%ﬁstﬁ&ddﬂféhﬂﬂ‘%ﬁﬁé&%ﬁ ai "\&rdbver , MohEOVET,

the kind of the I C obtainable by the same basic deS|gn (1. e. t he master) is

wi dened nore tReAdt B BheOTCAbbtalihable WpecKd sdhe m@mllassignt he ratio

(i.e. the master) is widened more than the prior art.
~ In the case of this embodiment, the ratio

between the portion fofmed with two pads for one 1/0

10 cell and the porﬁion formed with one pad'can be changed
ih accordance with several eonditions including the
number_of the pins. In this case, incidentally, if
two pads are provided for the I/0 cell at the centre
portion of the chip whereas one pad is provided for

15' the I/0 cell at the end portlbn whlle con51der1ng the
bonding condition, i.e. that the bonding wire is held
perpendicularly to the chip side at the centre portion
but ie held the more obliquely with respect to the
chip side, as it approeches towards the end portion

20 of the side, eo.that the_bonding process becomes the

| more’ difficult, the workability and reliability.of
the bonding process can be iﬁproved. |
As a modification of the foregoing secodd

to fourth embodiments, for example, even if the Al-I : -

25 layer is provided separately as the pads 6a and 6b
'of the first embodlment so that those pads 6a and €b



-het weer e portion formed with two pads for one I/[err] 10 cell and .
thespoagégn formed wth one pad can be changed in accordance wth several

. conditi-dns including the nunber of the pins. In this case, incidentally, = -
if two' pads are provided for the I/[err] cell at the centre portion of the*
chi p whereas one pad is provided forz2d5s- the I/[err] cell at the end

portion while considering the bonding condition, i.e. that the bonding wgre
Rl PPl A e NP SIS LR SR oot B 1 reLY
the more dif irouRecd Rty et: £8 18 babsirty 5 R3Sk nd ¥ ccess
embod: ment s, . Eaft e RtaY O £E, bSReCRLRIT AR W, ¢

separately ag t?.ads 48 8 %ﬁfig&igﬁgttﬁgbgq#%%a?%% t hose pads

6a and 6b - are short-circuited to provid by nmeans of

the second Aumlderayding IA1i5 mesdibe be éﬁ&fx%é& 2h! ¥nleha dadtulso tHHAtOUL put
or the bidirectional input and output. In this nodification, the pattern-

of the 5 thelidaK icy f¥rmimeethe ohnder Lingegadn cale ecast so that the
mask for formng the underlying pad can be
prqduced more easily. The short-circuiting structure thus
prepared may be.prdvided at the cell of a portion of the
whole I/0 cell, but its number may be suitably changed
10 ip accordance with the several conditions such as the
~ pin number. |
.Moreover. all the respective pads need not
- be formed intb an identical rectangularlshape but may’
" be arranged more generally in the shape of a
15 parallelogram in coﬁférmity to the compression-bonding
direction of.khe-bonding wire, for example, és they
approach the closer to both the'ends of the pad rows.
| Moreover, in the first embodiment, the number
of the pads to be arranged for each I/3 cell may be
20 equal to or less than thé number of ﬁhe output
functions perfdrmed by that I/0 cell, e.g. two or
more. In an alternative, more pads, e.g. three pads
more than the number of the input and output funciions
can be provided. In this case, it can be expected
25 that the degree of freedom ih selecting the pads is

further augmented in accordance with the number of



. prbvlded_at the cell of a portion of the whale |/[err] cell, but its'fiu

.y be Suitably changed 10 - in accordance with the several condition
such as the pin number. Moreover, all thejyrespective pads need not be
formed into an identical rectangular shape but nay be arranged nore
generally in the shape of ra 15" paral | el ogramin conformty to the
congi esi on- bonehegiRpaeCananoatpluite fasediiehay re, for exanple, as they

~approach the closer to both the ends of the pad rows. Mreover, in the
first enbodi ment, the nifnbtdentalily,pdds widlbdeaumispstded €ss® théerr]
cell may be 20 - equal to or less than the nunber of the output
functions perfpresenbyinkentlithecah bel lappdied thw athewrieypés of _
alternative, nore pads, e.g. three pads nore than the nunber of the input
and out put funketidgalcif pe pedli asdthe OMOSHitypeasegicakafChbe expected 25
that the degree of freedomin selecting the pads is further augnented in
accor ince wi thllngtrakedr ipf the apove ndi#&k out put functi ons.
Incidentally, it will be understood that the present invention can be
applied to other types 8f Wallghe peParent fram the ahaye [Grseription C

the semiconductor integrated circuit device has the

produced nore easily. The short-circuiting structure thus prepared;qa¥é§§>a

following prominent advantages, as summarized in the
following:

10 '~ (a) Especially in the IC design resorting
to the master slice approach, the bonding éads can be
arbitrarily selected in accordance with the number
(i.e;.the number of the functions performed by the

- 1/0 cell) of the input and outﬁut signals to be
15 extracted without any change ia the basic design
(i.e. the master) so that the degree of freedom in
the IC design can be augmented. Since the bonding
pads can be so constructed as to satisfy all the
respective functions of the 1/0 cell, the bonding

20 pads can also be arbitrarily selected in accordance

with the master slice.approaeh.
(b) Aas a result, the restriction to the
.humber of the signala to be extracted can be substantially
_feduced without any chanQe in the basic design'that'
25 the'number of the pins can be greatly increased (e.g.

twice as many as the pins) than in the known



(llustrated in the above enbodi nents. As will be apparent fromthe
gcription, the sem conductor integrated circuit device has the
g} pr om nent advant ages, as summarized in the follow ng: 10 b

" the bonding pads can be arhitrarily s¢lected in accordance with the nunber
“(i.e. the nunber of the functions performed by the |/[err] cell) of the

i nput and output signals to be 15 ‘extracted without any change in the

basic design (i.e. the master) so that the degree of freedomin the IC

desi gn can beomagmpetdons. Since the bondi ng pads can be so constructed as

to satisfy all the respective functions of the 1/6 cell, the bonding 20

" pads can al so be arbi {€dri ISinge dhekvwe iRdependert FrRCERENAa8Ber siice

approach. (b As a result, the restriciion to the, nunber o&otgngignals to.

i

36 extraﬁted%BSn1§8“§EB§FamH§BW?/9%§ER$§FVﬁTﬂdB? 2L ﬁﬁg hg basi ¢
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the I nput and output circuits can be inparted to the I/[err] cel |, t he
efT|C|ency of the I/[err] cell can be 5 . ‘substantially |ncreased
_CLAINB 1. An integrated circuit device including: (a) a

sem conductor body; (b) a plurality of unit cells formed on the

sem conduct or body, each of which includes predetermned 5 circuit

el.epents for providing at | east one of 3o-differen first'
~cirnglit and a second circuit, the plurality of unitL ﬁmm! mnﬂ a first
set of unit cellasgmaf, the first circuits, a second s Nl ts ce | s of
the second circuits and a third set of unit cells, -each of which .
i ndependent |y jhas the tvgy fiﬂggéfgﬁe@fcip@uitra@q@a&Ei ruéfH§CUItS the

third set of unit cells includinhg at | east .one nenber; C)~a wtring-
pattern for providing ead) ¢ géh1é$ﬁagatbrcgug§mmth a respectlve

.predetermned circuit function. 2. An integrated circuit device
~according to claiml, whgeia ;sh.eraiusy 6FT Quiitt icelds ifumidedids Uthe and the
second circuit is an output. circuit. 20 3. ' An integrated circuit

devi'ce accor disegitconduwitor body) aeack, ofhehdich daciluded Frddetermiiedf
| 5 circuit eleﬁenté for pfoviding at least one of two
- different functions of a first_citcuit and a second
.circuit,
| thé pluraliﬁy 6f unit cells including a first |
‘set of unit cells of-the first circuits, a second set

10_ of unit cells_of the second circuits and a third seﬁ_
of unit cells, each of which independéntly has the two
functions of the first and second circuits, the third
éet of ﬁnit cells including at least one member; and

(c) a Wiring pattefn for providing eaéh.of

15 the unit cells Qith a respective predetermined circuit
function.

2. An integrated circuit device according to
claim 1, wherein the first ¢ircuit is an input circuit
and £he second circuiﬁ is an output circuit.

20 3. An integrated circuit device according to
claim 1 or claim é, wherein each of the third set. of
unit cells has.two bonding pads. |
4. An integratéd éircuit device accordihg to
claim 3, wherein each one of the_ﬁwo bonding pads. is

25 eleétrically connected to respective input circuits,

_éhd the other of the two bonding pads is electrically

connected to respective output circuits.



unit cells has two bondi ng pads. 4. An _integrated circuit device
’ tdig to claim 3, wherein each one of the two bonding pads is 25

|

( lely connected to respective input ci | t he other of the
t wo Qondlijng pads is electrically connected to“lﬂ&@ﬁ}ﬂ U t circuits.
- 24 - An integrated circuit device im3 or cla

4, wherein each of the bonding pads is conposed of a | ower conductor film;
and upper conductor filmoverlaid ona 4i% contact with the former. 5 ﬁg
An integrated circuit device according to any one of the preceding clains,
wherein each,of the plaw dntegrftedi¢iechis Bavigdecacedrdigierant capabl e
of formng a bidirectional input/output circuit. 7. A net hod of '
manuf act uri edadm i3nicagrcdiacioh 14), whextein deacheofi nhleubbomglitye padpsiof: (a) -~
forming a plurality of units cells, each of which includes a plurality of -
circuit el erempesedbpfcanrieamemngatdicter fhim ehdt hppen -cdnduwitrent s of
each of the unit cells in a pattern so 15 as to provide a respective
predet er m n&dlai pyenl aigh@n @nd sl gentasknvighathbendiorgreiad for each of
sonme of the connected unit cells and two bondi ng )

5 6. An integrated circuit device according to

3 e .

any one of the'preceding claims, whe:ein each of the
plurality of unit cells has a circuit element capable
of forming a bidirectional input/output circuit.
7. A method of manufacturing an integrated
10 eircuit'device} including the steps of:
| (a) forming a blurality of units cells, each
of'which.includes a plurelity of cireuit'elements;
| (b) connecting at least some of the circuit
elements of each of the unit cells in a.pattern so
15 as to provide a respective predetermined circuit
function; and -
(c) forming a bonding pad for each of
some of the connected ﬁhit celle and twe bonding.
pads for each of the other of the connected unif
20 cells.
8. . A method of manufacturing an integrated
circuit device aceordiﬁg to claim 7, wherein the
predetermined circuit function includes an input g -

circuit and an output circuit.



pads for each of the other of the connected unit 20 cells. 8. ' A

method of manufacturing an integrated circuit dév%ee—actﬁfﬁrﬁﬁ—Fgfblai )
wherein the predeternmined circuit function includes an input circuyit and™
ouyput circuit. - »25 - 9. A met hod of .ma mm‘\u“&“ \\mt egrat ed
circuit device according to claim7 or claims§,, \ e
plurality of unit cells has the circuityelenment capabfe bf'#orning a

bi dkrectional input/output 5 circuit. fﬁf "An integrated circuit

- device constructed substantially as herein described with reference to and
as illustrated?in the acBompihpin@idmanuffctuning an inptagrasgdof
manufacturing an integrated 10 circuit device substantially as herein
descri bed wi t ©}%F8} Engevice: pecardsmsakr ﬁ}.%ﬁf‘&vﬁ r@%."la-’-m 8, wherein

each of the plurality of unit cells has the cifcuit

element capable of forming a bidirectional input/outpu£
5 «circuit. ”

10. _An integrated circuit device constructed

- substantially as herein described with reference to

and as illustfated in the accompanying drawings.

11. A method of manufacturing an integrafed
10 circuit device substantially as herein descriﬁed

with reference to the accompanying drawings.




