;e3ev, 3s../d0d 1B262T, 3Rb5 1 3 MAY 2~0z MASTER SLI CE | NTERGRATED Cl RCUl T
DEVI CE BACKGROUND OF THE | NVENTI ON Fi el d of the Invention This invdndiMA 2002
rel attes to a naster slice integrated '~ circuit device such as a gate array
and nore particularly to f the power supply circuitry between a nain pomer
supply circuit at the periphery of the chip and the internal c
the chip of such a device . Related Art Statnent Master slice M“mgm@m n
arrays can be readily fabricated so as to provide the particul a
circuitry desired by the customer. In This type of gate array, int@fS8l
cells each ccnprisirr~ _one or [ | bed, types are
forrc>ed in an orderl §Eﬂ5%&ﬂxﬁgﬁaﬁ%éﬁégﬁghﬁEgﬁﬁirna
buffers) are forned at a peripheral region of the wafer. The IWM”MIM’”
circuitry - is thereafter obtained by selecting the appropriate Wggi,
process (wiring pattern). In gate arrays of this type, the power Ilnes
whi ch branch off fromthe main power circuit region fornmed on the external
cell array region and pass j rray region are
generally fornmed at predete?%?ﬂggiﬁﬁterahﬁghmﬁﬁﬁﬁ espect to the regularly
arranged interna@igfﬁléf thed1rvelY{cn00~2 -2As seen in Figure 5. the
conventional gate arrray conprises a plurality of rows of internal cells C

(C'", Cms5 "+2) andpgpd ehpahtihl helated 28Mm mst%9+§11@es&ﬁ§ wegtically at

the external region of the chip Each external cell Cis cons |tuted of one
orfgore tr anseidci e, deidel BUE A 2288t aehy eaxxi\%rélq;armeﬁwﬁedovl a
priegcri bed contacts (not shown) for interconnecting the internal cells

t hensel ves. As a result the vertical pitch P,N of the

the power supply circuitry between a main power supply
circuit at the periphery of the chip and the intermnal cell
region of the chip of such a device.

Related Art Statement
Master slice type gate arrays can be readily

fabricated so as to provide the particular logic circuitry
desired by the custaver. In this type of gate array,
internal cells each coamprising one or more transistors of
prescribed types are formed in an orderly arrangement on a
wafer and external cells (I/0 buffers) are formed at a
peripheral region of the wafer. The desired logic circuitry
is thereafter obtained by selecting the appropriate wiring
process (wiring pattern). In gate arrays of this type, the
power lines which branch off from the main power circuit
region formed on the external cell array region and pass
into the intermal cell array region are generally formed at
predetermined intervals with respect to the regularly
arranged internal cells.



internal cells C depends on the type of the internal cells and the.;(@uﬁgzrzﬂuz
of transistors therein. On the other hand, the pitch Pour of the e I
cells 20 is ordinarily matched to the pitch of pads (not shown) forned
exterior of the array. In the ruse of a master slice, a certain anmount of
fixed wiring is provided for interconn@_ciing the transistors and the |ike
into fixed devices in_advance. Later the final wr,i rlglg$(5| gnal and power

lines) are provided f&8 ?ﬁ%‘br‘é’oﬁ?ﬁ@&’f‘? the cepyemtdo tF ATtV ance so as
to obtain the parti.cul ar uired b oner. This
final wiring i g%?ﬁeédao@f&ﬁ\ilﬁﬁ %’% %‘ﬁﬁ?’é}ﬁ \éem?iﬁgﬁbat't érns
(pattern versi g:ns) X nc% Q% ﬁﬂl&? |26putt| ngzb %tg%%rsrédverm on

to a wring pr essimg conputer)” gate arra own in Figure 5

has a main powgra&geytaé%%omggm E:B&lér?%z‘()&zé’fclﬁﬁe kg nal col 1820

and power 1 roes |~ are provided to

branch of f frogfdg0ouer] rl%“bénéﬁgilﬁed?’& %ﬁ@ or mbra M‘Sﬁs&@ﬁars,?’ each

supplies power to two rows of the internal array. As will be noted in
the Figure, thandrireraahsdnd ekesrmeil fwﬂ?u@h%f P?d:vﬁ%kﬂ #i4 predctiisedir r ay
constituted of the external cells 20 are out of phase as regards their
repetition per b@ﬂL‘aciMJren&D%hofvancbxymténcom)batim\&hépMménceﬂes pitch P
our of the external cells and the pitch P ", of the internal cells can be
expressed as 7tRemselvésk RsNa>résultl the) vextdrabhtpiteh Pandtk thee positive

integers. Wien the pitch of the
[ internal cells C dependson the type of the intermal cells

and the number of transistors therein. On the other hand,
the pitch Pyyr of the external cells 20 is ordinarily
matched to the pitch of pads (not shown) formed exterior of
the array. In the casé of a master slice, a certain amount
of fixed wiring is provided for interconnecting the
transistors and the like into fixed devices in advance.
Later the final wiring (signal and power lines) are provided
for interconnecting the devices formed in advance so as to

obtain the particular logic circuitry required by the

Q

custamer. This final wiring is carried out by making up
appropriate wiring patterns (pattern versions), fixing the
original and imputting the pattern version to a wiring
processing means (a camputer).

The gate array shown in Figure 5 has a main power
circuit 30 formed on the region of the externmal cells 20 and
power lines g2 (: « « £pn,  Lumst, Laez *+ * + ) are

provided to branch off fram the power circuit region 30 and



positions at which lines ~2 ( ,~m Qm+, , Qm+ 2 %amﬁmg

fromthe main power circuit region 30 is set to match the pltch

external cells 20 (e. g. when in Figure 5 these lines are disposed at the
bqundary positions - - PmM P,~+, . P~ + . ( between adjacent cells
C), the periods of repetition of the i-3ernal cells C and the external

g:lnl tS)ezgeieR igg#grti ngesgi rect:c nﬁg leﬁstrao?uﬁ%é)fmnbfr&haah Thererfo[;)e a:
~ +

paltternm vele ?ﬁg@ﬁiqﬁé%%gﬂf%%%&nﬁﬁft pom:#}%yn l"'éqjl‘l—'or 2} 31#: 53 Ithe
'nter nal SLZH | £ (BBEraf CeI1S € ard EHB MRy URR T pomé*—‘“?aé{‘h'eé'e cel I s
wherein ?)M%MIO&HSA'ZD“ & (B! o a# B tﬁ% ; ¢ 5 are disposed

in an orderly ashion so as each to f un ary regl on between two

adj acent rows fipdtheibmifiriddsC Mdrerspayificaliye thehpsldtdrgdshifpe branch-of f

positions of the power |1 nes are disposed at the fixed positions Pm P,~ |,

, P,~, z SObéﬂmhntﬂ@ypwch Paj ), off €hd iexEermidsickl Do aindr ehatpidihi p to

the external cel is ( 20 20~, + s ) corresponding to contact w ndow
positions ( XPB-~ytof thé(miternah cel(lsX:an bezexpréssed &) . ( X ,~+s . Y
~ , s ) of the external cel is20m+, , 20 ~) , z, 20 m, 3 wher eby

there can be obtained a single and commonly usabl e branchoff pattern.
Figure 6 shows the wiring pattern of_ another gate array. In this figure the
K?I}rals 5 wth subsc]ﬂbtou(r 5 #, kPiurs . . ) desi gnat e stlghal pads
connected with the exte - ceIIs7'( L, . . 7L +£5 The
external cells 7 are co ected W th don®act ’h ndovvs X - X ~ 4 lead Iines
a - e Power lines 9 are fornmed on the array region of the internal cells
11 so as to be spaced at the pitch PiN of the internal cells 11 of the

. A nmai . Ci t f

Che xternal COARE 3 AkE W prb REARE0GIRE) Wheh NP G180 hE0L 00

The pitch of té& g&cgtomumslﬁegns of Ih,e pgwer |g| nes é) fromtlye mai n
€g ,

power circuit ion1s the sane as t ep| ‘t'he” Pht ernal cel | s.
In this case, Bz%ﬁcﬁeéfp(i%oaftm@m%&htwbrot:ﬁaﬁta&éayorpfsol REesedkocel I's 11

and the array of external cel
match the pitch Pou.,. of the external cells 20 (e.g. when
in Figure 5 these lines are disposed at the bourdary
positions - - P ,, Ppnet,Parz - - - (between adjacent
% cells C), the periods of repetition of the internal cells C
» and the external cells 20 in the vertical direction will be
out of the phase. Thererfore, as can be seen in Figure 5,
each of the power lines g2 ( -« « - g, faets Lmsz * )
has a different pattern so that the number of power line
pattern versions is equal to the number of power lines.
For ensuring the voltage stability and the like of
the power supplied to the individual internal cells, there

is used a method of supplying power to these cells wherein



1 3 MAY 2002 -5are in phase. Mre specifically. the relationship k;'eavxﬂé\(l 2002
the pitch P our of the external cells and the pitch P ,H of the internal
cells can be expressed as J Poar . k P1H(3) >J ~1i (2 where j and k
are positive integers. In this case unser consideration, j=4 and k=7 so

that the lead lines (a - e) fromevery4-ourth external cell 7 have the sane

pattern. For exanple, the patfern of the lead lipnes of external cells 7,)
and 7 ~t, havethe@owarelines; éhﬂ‘!’nBé’cgb%‘ér%% are disppsed Al ANpat ter versi ons

are required. Neverthgless the wirin t of ,conyentjqQnal _gate arrays

i nvol ves the f%ﬁ/eﬁ'\qu &fedS Bacﬁng?et%(iia@é e%@mﬁe‘?—é’hE h Figure 5
the periods of, rrepetition @f the exter C tpgi'nt al cells C
are out of phalé%t,“P e#‘fp ﬁéﬁéﬂkﬁr{é&}é ﬂg§h§ glll#‘%rérr%gnggglat ern: reover, the
branch- of f por p brerefs SeRsRdLROIQD .14

configurati on,%egﬁg{’?{tﬁagﬁé ﬁiﬁ%cﬁ ance ?%P#])g provi S?on oIPbtaﬁié lc:lglr?tsact

W rydows at t ' PPEd L5902d g@@irﬁ%qj;ffepepcqs+ ¥o diHate bet ween
the position g%ét)%é%ﬁgg: %ﬁ% ows between ext & nal* el rsIaof t he sane
logi c type. Thendieatlll fia31t Bata diildedr oIS opAL Selhbiéishipatbetts of the

| ead lines fromthe external 1 3 MAY 2f102 -6 cells. As a consequence,

there is an i ngaeaasl idelilke (BOnper of. 2AQWEN tomnespohdiin toecantzrt ari d
al so, in sane cases, in the nunber of lead |line pattern versions. This
makes aut omat i windowi pgsitifohisc (X t, ., ,2) Y1 f, Hhe(Kase, Wiey £2)as (Xhpwg) i¥h Figure 6
the periods of repetition of the external cells 7 and the internal cells 11
a@i n phase, 4h® pftthes exteinal lcgddae?0 |,.7e20 % .a; 80i genmhenebyind t he

nunber of lead |ine patterns can be
there can be obtained a single and cammonly usable branch-

off pattern.

Figure 6 shows the wiring pattern of another gate
array. In this figure the numerals 5 with subscript (. . -
5., ++ +5_.5 + + - ) designate signal pads connected
with the extermal cells 7 ( - « 7, « « 7 (.5 + + +).

The external cells 7 are connected with contact wirdows X

. — X, via lead lines a - e. Power lines 9 are formed on

] the array region of the internal cells 11 so as to be

C) spaced at the pitch P,y of the internal cells 11 of the
arréy. A main power circuit region (not shown) is formed
on the region of the external cells 7, as in the case of
the gate array shown in Figure 5. The pitch of the branch.-
off positions of the power lines 9 from the main power
circuit region is the same as the pitch P ;, of the internal

cells. In this case, the periods of repetition of the
array of internal cells 11 and the array of external cells



limted to the value of j in equation (3) so that it woul d appear % paAY hE02
nunber oOf pattern versions for the power lines and the lead lines is nuch
smaller than in the case of the out-of-phase arrangenent of Figure 5.
However, not all of the contact w ndow patterns have a common arrangenent

Wi th respect to the external cells 7. Naely, there are j nunmber of such

patterns. Therefor.e, nce e cont a do of .the ext.er cells are

not all formed®f% 1lnhB fgds%%gﬁ%va’t ﬁ%ea’%ﬁ]ﬁ §FJ" |d| ng the
signal lines f ing e ?,% 0 ralc s with
t he contact wﬁé%ﬁggﬂgﬁcé rPé”'i %’?eﬁ%{g’&éh%l ?F\Qs OWN gi made 'e?(/eg'J nmor e

conplicated { pﬁ% 3{&9%{% e external and internal
cells in an in-phase re atlonshlp I'mn es the degree of freedom

regardi ng such baS| c design factors as the circuitry and size of both types
of cells More specifically. since cell size cannot be freely sel ected,
there is no choice bytpta fix Ripcrete cell sizes, a 1 IF3VAY 202
necessity which autorratlcally puts "a major limtation on the size or the
circuitry which can be!@queezed inth the cdall. OB~7FCr AND2$~ OF Tf~

| NVF3~TI, ~ON One object of this invention is to overcone the aforesaid
probl ems by providing a master slice integrated circuit device wherein the
pattern of the power lines at the region where they branch off fromthe

mai n power ci rwhene degdik agespositivevitadens: irrespective of whether the
pe ods of repetition of the external and interpal cells are_in or out of
phage, the total nunbER Waspease WMseE mud@aatmmej tarer K57 c¥h be reduced

w t hout | oss of freedo sel ec Si ze and circuitr
i ndi vi dual cel@%ﬁbevin%ﬁgéﬂ% I’lé%l‘l B¢ kIR S¥ERMAI OHF%‘E eii‘/'B?-{f"iﬂ‘—‘rr]-i ng the

signal and povs n bet ween, t he coptact wi of .t.he ex nal cells
and t he |nternal I% SATE; Pabr et i ECWQ hPAEYRETY 8#%5}}

integrated cir venti o master slice
i ntegrated ci rlgét%lld: gxgé\% cgf %%Fr%%@slln%%lan a%’grﬁdi” l:lﬂ%array anhd an external

cell array foréﬁ:‘%e&’ﬂ W?éﬂaf‘(]s &gﬁ; %1:fcﬁtlteﬁr% power
circuit regio prOV|de on t% : externa arrays, a plurality of power

lines in el ectg kegontinuity with the main power circuit region and
formed at certaih intervals on the internal array region, and a plurality

of signal lines for %@@ﬁh@@&ywﬁﬁwmw&r@&wwadml ateMAY 2002
_$_ contact nenbers of the internal and external cells for thereby

realizing a desrags 1melvesi thelifollbkang pgrebhateri zes the nmaster slice

integrated circuit device of

1) In the case where as shown in Figure 5 the periods of

, repetition of the extermal cells 20 and the internal cells C

1\) are out of phase, every power line ¢ has a different
pattern. Moreover, the branch-off portions of the power
lines may, depending on their configuration, constitute a
hindrance to the provision of the contact windows at the
prescribed position, whereby differences may arise between
the position of the contact windows between extermal cells
of the same logic type. The result is that differences

arise in the patterns of the lead lines from the external



this arrangenent according to the present invention is the a addl G MA¥I 2002
provi sion of intermediate circuit regions at the-connection regions between
the main power circuit region and the power |lines. Each of the internediate
circuit regions conprises a fixed position branch-off portion extendi ng by
a prescribed length in the direction ofgihe associated power line froma
position on the in power circuit regi on c¢oinciding with specific

bosi 11 on on t ELISso i PeGoBSEEImEE Y CMTeaid N IFreISe i P PBIREE( | on

al | owance portcilflon of pr.escri cteed with the fixed,position

ed | ength conn
branch- of f por®i ER"&hd- Bk e Xegﬁl% ﬁﬁ%ﬁl’ajrntsﬁnﬁa%eoﬁm ed with
t he power |ingpTh& j at i [ Yo T canm.:f.or _Jnstance, have a
susbtanti al | yq"he g‘(r}n%}ts%ggg%(g&n I g%%tgn.sgﬁ%e%ﬁﬁfu%ﬁst {i/aj({)%spar allelly

di sposed powery ‘ : tdiﬁggﬁﬁgrily be provided one per row of the

internal cell sadgggﬁﬁlaé;%g?%\ggnatl vel'y be provided one per every two rows of

the internal Il i 56 Nt ak NSoWdY &n PFNIrdesl tHePREridiy Bgundari es
P I e EsE RS Rare® of

bet ween adj acent cel ow pairs. Moreover, oes not tter et her the

periods of fe&%?bti@ibrpbf_tﬂﬁ‘e@s&:%ﬁﬁi @dsi MAidnehe GeIte$nAl &d11s0f1 out of
phase. Wen such internmediate circuit regions are enployed in the formation

of the wiring avet igrphase!, He qRtepns Ifohel piwb? Miies-Q0arey_ to

standardi ze the | ead pattern of the external cells beneath the main power
circuit regi oridentied]l aad the riunbeheofpdendi bimeopattmmsoatmdie nenbers of the
external cells. In other words, irrespective of the circuitry or size of

t he)ext ernal démited dackhei valhepofi j iion egualricn 68} gothabritexoubds by a
prescribed length in the direction of the associated power line froma

posi tion on taePear ithedwthe aumbert of agitéare oersionnfor the powesci fi ed
position on the assocjated external cell. Mreqgver, it is connected with
the inter sect ilAges gk &heokead |ldnasds pych swlder ddamdnpdehereagecul arl y

thereto. Theref.ore, since the internediate gifcuit yegjons do not interfere
Wi th the proviki B Gt RE-RRARS BFETRIERt of FIGEIS,Qror HAYSYSHA BC  hese

contact nenbers,c e provided.in.fix 0sSi tions. L result, the
patterns of t lc‘i?f(%et EOV&H'%I M%“‘%F%F%E?S g’@f’?sa é:%“@? the lead |lines
connecting w t@f% r}:%%gggé e%i%.ﬁg I hs gfeippe same for
all of the extta%_r na ceEI s Ont ot héegr t_ha_n ;| pgéee{‘g\%azf ageouggfromfor
exanpl e, the pabAL Afe §NAHEHEIY dENBudt Paktbis Of Thikerteb! gl thie pover

supplied to the internal cells to dispose the power lines on the internal

cell array regbffact wang€6ws icithei &edbrnhl @1d@r a8aRtWalh fiditedr Agent
invention, the power lines are not connected directly with the main power
circuit regi othbusaneoffived gsbadtibng tha attusle sork pft proeiddimgntheél owance
portions of the internediate circuit 1 3 MAY 2002 regions so that any
ofse)set bet weesighel dines fomeonnedtiriae thetemtakt ceindowshefil tei ses because
tﬁ power lines are provided at a constant pitch on the internal cell array
region will bexbegwlbeelby wikh the cganbact irdonaces ithe imtewmadce portions
whi ch have adequate |l ength for this purpose. Thus, no need arises for taking
into account €RELEIFRECEheM) A6 BAGE [SVERSBOFe KemBbisatetls nes and the main

power circuit regi onm%ﬁénggh%rp%'r réllrver Si ontfgf geexternal and
internal cells in an in-phase relationship diminishes the
degree of freedom regarding such basic design factors as

the circuitry and size of both types of cells. More
specifically, since cell size camnmot be freely selected,

there is no choice but to fix discrete cell sizes, a



power lines thus suffices. Therefore, in the process for fob the W3 MAY 2002
pattern,’ it is possible by adopting a substantially T- or L-shaped pattern
for the lead lines of all external cells and a cannon pattern for the |ead
l i.nes. The foregoing discussion is based on the presunption that the
periods of repetition of the external and internal cells are out of phase.
However, even in the,case where th a I_.n, phase,. it.has _conventionally
been i npossi bl BG&SSEEE fadm'ﬁg:tylf%{ﬁy fpb?:gt%é‘qjé’ﬁdl%f’l% A1 of the
external cells, In.accordance.w.t. his. ibnventj on, ho it, 1S possible -
to use a si nglfé‘l?e 5&%%%&%8?%ﬁt@%ﬁnlﬁ§§uﬁ¥%§%&i@ée of whet her
t he peri ods ofcélelpetition are in or out of phase. The advantage of being
able to use a conffon pattern is that since it is not presuned that the
periods of repetition of the external and internal cells are in phase,
there arises no limtation on the circuitry or the size of the internal
cells, whereby 1 3 MaY ckogeT-AN0 Seadaty ioF dgsimmyeRgIdahe cell functions is
assured. Moreover, the positions of the contact nmenbers of the external
cell's can be nmade t heosarsbjeabnel ahlisexivimitibncel ke énskdoiesthherci | itates

the adoption of a comon pattern for signal lines to be connected between
t he contact nexforesaind pgroblems drynapirovedirg andastiersslide timbegratesdnal cel | s.
The above and other features of the present invention will becone apparent

fromthe foll oviineyitiedeviiget wheresod €hei patterheofribe powerhdidesdthgbe BREI F

N OF ' THE DRAWNGS Figure 1 is a partial plan view of the wiring pattern
of._3 gate arrasedisnavherelhey hanghaoff faomebl dadanpowst ehecwityent i on.
Figure 2 is a schematic viiew show ng different power. line fornation nodes
in the enbodi HERHLOB 15 SR ABPIOVEd dhpk. dinrespeghive of Whethest thane wi ng

pattern of a gate array In pecordancs wilh a spcond enbodneny of Lhe
in or out of phase, the total numnber of power line and lead
line patterns can be reduced without loss of freedom in
selecting the size and circuitry of the individual cells
and without hindering the actual process for forming the
signal and power lines between the comtact windows of the
external cells and the internal cells.

This object is achieved with a master slice integrated

N
W/

circuit device as claimed.

The invention provides a
master slice integrated circuit device camprising an
internal cell array and an external cell array formed
outwardly frc‘:m the intermal cell array, a main power circuit
region provided on the . external cell
arrays, a plurality of power lines in electrical continuity
with the main power circuit region and formed at certain
intervals on the internal array region, and a plurality of

signal lines for electrically interconnecting prescribed



Figure 4 is a schematic view show ng different power |ine formati drﬁ MAYe 2002
i n the enbodi ment of Figure 3. Figure 5 is a partial plan view of the
wiring pattern of a conventional gate array. Figure 6 is a partial plan
view of the wiring pattern of another conventional gate array. 9 3 MAY
2002 -12 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT The present

drvi ngs. I 1ECHEE Ry 85 e REb R Ahh SRR R e oy
i nvention Sho"@]ér@b [ 18 Mﬂ@%s @qroﬁ-goamedi o nenbers in the
conventi onal arranggrrlgér%{ %ho In g?gure % are assigned the same reference

synbol s as thc&gr% e TV I té‘g}&:@t@ﬁ%i%i | : de with
respect thereto. eg%l%é[es gﬁ?g{%ﬁil u%ﬁége I'n Figure | !gﬁoérlr%vrl?%egfa
plurality of idMiar Aptarkfiedt GadrdRfg ith eheepltasehr irkmtabn rvghand
vertical columms at an’inner region of the chip and external cells 20
formed in a veiddiesbnd1o\Wravsior bE Dhttdrmeleste @irthit irdgeonslatcehks C (at
an outer region of the chip) . The pitch P. , Nof the internal cells is
smal | er than tdeempttidn RPeglond Heteeex ttdienmhin gower 2€ircliie regionpower

circuit region 30 is fornmed on the external r"1 cell 20 region and electric
power is supplanddthe pdwert Jinesw eEach afeitheaintgymegigtmveirtiites Q ( Q ~,, Q
~", , Q~) , 2 ) provided at afpitch of one power line Q per every two
rows of the imegioas eooprises (amifixedipasition anchieff porbileri s enbodi nent,
th_e]periods of repetition of the internal array consituted of the internal
ckl) s C and t ixtendinndy arpegsedhsd i kanckh dixgdinn o dbes 20 are out

of phase. Therefore t rel atj'nig\nsgi&lbet ween, the pjtch Pour of the external
celI's and t he 355Peited Roer (Has frep fpogitian pg the main power

circuit region coinciding with a specific position on the

associated external celland an intersecting connection
allowance portion of prescribed length commected with the
fixed position branch-off portion and disposed to be
perpendicular to and connected with the power line. The
intermediate circuit regions can, for instance, have a
susbtantially T- or L-shaped configuration. The plurality
of parallelly disposed power lines need not necessarily be
C) provided one per row of the internal cells and may
alternatively be provided one per every two rows of the
internal cells, in which case they are provided along the
boundaries between adjacent cell row pairs. Moreover, it
does not matter whether the periods of repetition of the
external and internal cells are in or out of phase.
when such intermediate circuit regions are employed
in the formation of the wiring pattern, it becames possible



1 3 MAY 2°002 -13 7 Pour ~k PIN(1) r K>J ~ i (2) where j gﬂ;ﬁf
pesitiveé integers. Each of the power lines ~ , which extends al 2002
straight horizontal line, is electrically connected with the main power
circuit region 30 via an internediate circuit region 40. The internedi ate
circuit regions 40 are constituted as-B-shaped nenbers conprised of a fixed

position branch-off portion 42 and an intersecting conpection allowance
portion 44. TRe $t6(§@1§é§$tﬂéﬁl Bﬁérlé?tt@m ¢lotheogxtermad yeeld$ substantially

in the direction of the power |ines, ~2 a prescrihed Iengtﬁx%é)m

posi ti ons on tbﬁée%ﬁ? rthsommdm@m ‘tm?‘%’éﬁoﬁe@@ncﬁ?‘rﬂﬁ ftions (

IO
Pm Pmy ~ bet airs of acntetera |1s 20,
while the int @P§éH‘?rhé’f 5}}1‘?\ Vt\%ﬁgaf\%’%ﬁ ﬁg’? i Jrel (Son cted with
t he i nner ends f the fixe t s to extend
i nt a di rteg:t i off ﬁBs‘f%qlSl a+f§&%ég%|°g1?§§hﬁ%e%gfgrg§ iog:?x .tTh o
i ntersecting coppecty o%m Sl as to enable
each of themt®o |§‘taerg:%(l:?g a?otgﬂg}le (1)) t he po l'ec.[llgﬁr'lles Q. Mre
speci fically, éceatdgebgfsswés&meéq@@tthfmeuﬁoweémaﬁ%f Zhere disposed at
a pitch of one power [ine”,~ per every two rows of the internal cells C (at

a pitch of 2Pashhepitid Pewdk tiahePraw a positdodAdn 2P maid Gowelre ext er nal
cells is greater than the pitch P ,H of the internal cells so that the

length h of tb&rﬁmtterr%gﬁzbnr@mman@ iwdithad | spsehfped posibien 44 thel t he P, N
of.lhe internal cells nust satisfy the relationship h ~ P,N (4) It should
be_hot ed, howessocidtedt extetradi cel BngMorstroat d ibeisradenecedymweth, t he
i ntersecting connection all owance portions 44 will interfere with the
provi si on on the ixmrseabing aonneatiar all bewaricenpertyies: exewWkiNdf r om t he
cont act

perperdicularly thereto. Therefore, since the intermediate

circuit regions do not interfere with the provision of the

contact members of the external cells, these contact

members can be provided in fixed positions. As a result,

the patterns of the circuits within the extermal cells and

of the lead lines connecting with the contact members of

the external cells are the same for all of the external
(3 cells.

example, the point of ensuring the stability of the voltage

On the other hand, it is advantageous from, for

of the power supplied to the-internal cells to dispose the
power lines on the intermal cell array region at a constant
pitch. In accordance with the present invention, the power
lines are not connected directly with the main power
circuit region but connected with the intersecting
connection allowance portions of the intermediate circuit



W.ndOWNpOS1t10nS ( Xm+ , ) Ym+ Z ) , ( XX~ + 2 Ym+ 2 ) i ( Xmg.~,.. Yin
+-3) of the external cells 20 m, , , 20 T, z) 20 ~, + z. Ther ef bAcMAY n2002
foll.owing relationship is established h - P,N (5) As a consequence, the
interval between adjacent intersecting connection allowance portions 44, 44
becones P our ' P err. The contact wi4mpw positions ( X ") +1i . Y~ + 1)
(X", vz . Ym+ 2) gx~,+s.v~,+ ) ran he fixed,. This ' is
because the pd’éﬂgtlpaﬁss%ft}? @Y)@@gsﬁ'éé?qtlwéﬁntfﬁ@nw%ﬁhﬁéﬁtMWZ are self
with respect to,the external, cells 20 so as tq enabl e the contact w ndow
positions to lfé‘tﬁmﬁ.c;@ﬁeh?t @réses hecpyse dihe pewer ldaes A4S i on
branch-of f portiong 42.is selected so.as_n t.0, be hi ndrance. Further, it
is 13 MY ﬁfﬁ’flaﬁ%aﬁré‘fﬁf)% BLERK &0y ﬁ%ep&t‘r a]ofcelriﬂea’f%yed posi tion

branch of f portions 42 .9teafer SkZ cgm . Wi ndows . Wile
Lhe pgsi Hons I:[(e_g%ﬁﬁ"ﬁl, b% _éﬁs,ox%bg,gn}e&ﬁ%,e FEeP%ec%?ﬁq he™ ?’%é]cf)\tﬁposi ti onI
ranch-of f porgi . ext erna

cells 20 in tﬁélgﬁ%cgﬁﬁl%mﬁﬁfﬁ%%g% E%ﬁ@%tﬁ?}o??%ﬁss can be
selected in a%gﬁ@ceﬂﬁﬁhnét}wi éf%!ésrfon ety Babo@ft! ke Further

for facilitati-ng the connection of the actual signal 1ines (not shown)

wi thin the sam@nhayeiortpatBerm Pekiesh e bover Aifes dArdetBeMAef W ndow
positions (only two shown, as X and Y, in Figure 1) are made to fall at the

center of the pewkerdidcuie! keégtom.t hatsidespatittml versiopafioPaheeadi |y | ed
out,, The advantage of fixing the positions of the contact wi ndows is that
it _£nabl es st podardlizms thusfsufifécéead Thetréfore,bihvichen proeesseLpect i ve

external cells 20 and the associ ated contact w ndows In other words. one
aspect in whi derming thes vhsing fpathern.ntibr e diassébte rhyuiadoptigignas 40 is

significant is that by uniformy providing the fixed position branch-off
portion 42 tosukskantialdm Thé)l?%‘i'ﬁhfmﬁ@em exuiforrtg deadolimespescri bed

|l ength it becones possibhle o standardi ze the position of the, contact

wi ndows, whi cRli ne)f*‘tﬁrmasraﬁgilq ﬁ@gpatq%ﬁﬁnomh%ne&%rtﬁla i%{] LiResids
uniform In the process for wring formation, therefore, although it
becones necessay to formone additional pattern nenber (the internediate

circuit region 40), iﬁesfgﬁéﬁo%)gt aiéjciﬁs?g}'lyis based on the presumption
that the periods of repetition of the external and internal
cells are out of phase. However, even in the case where
they are in phase, it has conventionally been impossible to

O use a uniform pattern for the lead lines of all of the
external cells. In accordance with this invention,
however, it is possible to use a single, cammon pattern for
the lead lines irrespective of whether the periods of
repetition are in or out of phase. The advantage of being
able to use a common pattern is that since it is not
presuned that the periods of repetition of the external and
internal cells are in phase, there arises no limitation on

the circuitry or the size of the internal cells, whereby



1 3 .MAY 2002 -16 one pattern for the lead lines. As regards the fqrgﬁﬁho%nz
of- the power lines Qon the other hand, it again suffices to use only a
single pattern version. This is because, as can be seen fromthe schematic
vi.ew of Figure 2, for ensuring that the tips of the respective power |ines
Qw Il connect with the associated cormdction all owance portions 44, it is

only necessary,either. to, di.spose e.8 | Lnes % cribed pitches or
to di spose the‘?e[?gfﬂe %ﬁ %mt&%v\g WM&E '(S:M%‘ , G " at a
pitch gf 2P, '\Lﬁre}l)\p&e %l{ée]lg? L 44N o8 f tH L BREQAN Gelb @y Ret ¥gen the fixed '
position branch-0 por |_OHBZIS a_ﬁ% tﬁe I nt.e'_’se%:l?l ng _connecﬁ?cm al I onance
portion 44 faldgephal NG1Tsd=38%d %d@%ﬂé%ah@%ﬁo?ﬁ%lﬁ%xﬁ@?ﬂ%%g??s

al | owance portion 44, that between the 1 ntersecting~cormection owance
portion 44 ancyridhehP§RicilliBstes thal A&SptilcANYPRE e phtBert Edrhe next.
However, this variation in the position of interconnection causes no
probl emin t hesigmhdnhines Wor b8 aphectsd betheean ithebeomtzet indtberghafant i al
probl ~ns encounte~d in making up the wiring patterns is the ca~lexity of
the pattern veihe erbermal tiedls aridethode rafothe aimtevnal ateldss i n t he
connection positions between adjacent pattern versions are the result of
the auta~tic wiring pfhscaboveTarst etber featunemrodi Eheimpesentt he power |ines
greatly reduces the work | oad of the autamatic wiring process. It should be
noted that thenvenbien adll beeepe ppparent: fram henfob 17to the case

yexe only a sjncrle tx7wer, line is_connected., v.~th each intersecting
mecton al | SRSREEPHEM Fade ity referancen £a g §EaWidSas in which a
plurality of power lines are connected therewith. A gate array according to
a second e~nbod~nment of the invention is shown in Figure 3. Ca~onents

simlar to those in ES. g HLLASS] A ference synbols and
w Il not be expl ai ned angu SRS (%ggl g@%tﬁ%nt ernediate circuit
regions 50 are of L- 0. igﬂég{ n r consiituted of a
fixed position br ancF'\;Ej-a'g."?’?gp(%r%r &n fbag lpﬁggs‘glrfegl §ﬁ§g‘§ ggr Te

corresporxi i1 fatBerd i ol Batdeylrhbsin eEkedhiRl vafH Rkt er secting

conr _ection al'l owance porfion 54 attached to the inner etxl thereof . The
fixed positioRpBha{idhto’tlf PRé tiredtdenbranch of f fran the main power
circuit region 30 at positions coinciding with the center positions (

Pm P m,, P mtZ Figure)20is Bheclkettetrigalieelshowidly dififérerithpoet uation
differs deperr3ing on the circuitry of the external cells, the purpose of

t hi s. arr angendihei formativandades in thee erkbdimait of|Figsrgnh! contact w ndow
pCS1t 1011S (X' m+, ) Y ml), (X mrz. Y m¥2)i (X n¥~. Y~ m+ 3 ) and to enable
the |ines exter~r3inFiguge BHes enpastialoviewmiathewiningvpaddsimi ofis Y m+ "
Y mtZ, Y mt3 to the internal cell side to be fqQrnmed straight..in the

hpry zont al di PeRES (A TaNe N ARG EANGH VidhnA c385o5d gniaskmaste Gfotheons 54 are

preVvided at the inner ends of the fixed position
invention.

Figure 4 is a schematic view showing different power
line formation modes in the embodiment of Figure 3.

Figure 5 is a partial plan view of the wiring
pattern of a conventional gate array.

Figure 6 is a partial plan view of the wiring

pattern of another conventional gate array.



~ 3 ~1AY .202 _18 branch- off portions 52 to form hook-I|ike conflbngN{omz
The length h of the |ntersect|ng connection all owance portion 54 is the
sanme as the pitch P ", of the internal cells C Wile the intersecting
connection all owance portions 54 interfere to sane degree with the
formati on of straight signal Iines to tend fran the other set of contact
w ndow positions X m+ , | ~, + (iF m, 3 of the external cells to
the internal cell EEHéIEDtDmOBI FVBRRRENTS 0g of a
prescribed vertical magnitude to extend themto the internal cell sjde .
within the same |ayer PResent 1perH onh #idduBPY PRe&¥RIS1INGETER datahls
enbodi nent, too, the tandardl zZi ng of c&p gnal cont act w ndow positions (
X ~ +,,Y Wlth erence 5o eﬁw&’fd *~+s, Y~ m+3) nmkes it

possi bl e to use a can ead |ne attern can fran t he
schematic view of Fi g&l"‘eth ﬁ?ﬁoﬁﬂfﬂg t:ﬂe""'té]lt’ﬁE Epgtt ive
power lines Q wll .conn=ct vm t h the SSOoci | ntersectl co nect I on

al | owance porti 5 Jgarenﬁ e@&’é’ gﬁ\?s Gﬁ%lyr%ﬁ ne Q at

bt esent i nvent ?Qﬁ'ﬁ?t“%%ﬁﬁ%l: c@ﬂﬁgﬁi‘%\mbﬁ “Eté%t%?@ SF*. ce‘?ln?%%#s? ca

circuit devices sgfgr?g_?l?‘??t&éa éfgg.e,q@é 's%ﬁib@is ragpat,égé

e~~ternal and Inter S of may or not be 1n p as

provided at prgsghd b@dfuﬂﬂeéﬂ@xglﬁléﬁi@nl W81 TheNmAGEe: h edheteyi on with
[ rmediate circuit regions each consisting of a fixed 9 3 . MAY 202 -19
posttion brancBhefdtqiorti on branching off fran the main power circuit
region and an intersecting connection allowance portion.connected with the
free end of the fixed posi tThengatarmirayf {1 hmtrabed sm Biqure i e

perpendi cul ar thereto. As a result of this feature, the invention has the
fol | ow ng effeomprisesAs pharglityecoft dnbermdle celkedC forned dm brdecly of f
portion enables the contact nenbers of the external cells always to be

di sposed in a hexiaentadi rewh and| vertical ccolemnsyat @ ingey [region of

the chip arnd external cells 20 formed in a vertical row

along the pheriphery of the internal cells C (at an outer
region of the chip). The pitch P |, of the internal cells
is smaller than the pitch P,yr of the extermal cells 20.
The main power circuit region 30 is formed on the external
r") cell 20 region and electric power is supplied to the
internal cell array by power lines g (£, £a.i, £ n.2)
provided at a pitch of one power line ¢ per every two
rows of the intermal cells C (at a pitch of 2P ,,). In
this embodiment, the periods of repetition of the internal
array consituted of the internal cells C and the external
array constituted of the external cells 20 are out of phase.
Therefore the relationship between the pitch P,y of the
external cells ard the pitch P |, of the internal cells is



concerned, the pattern of the lead lines with respect to external 1:9I H%YOQHOZ
t he sang Iogl c type can be nmade tm fornn, whereby the rnnber of pattern
versions that need be prepared at the tinme of dete~~n the wiring |ayout can
be greatly reduced. As this reduction in the nunber of pattern versions

al so reduces the nunber of tables reauiysed for atanatic wiring |ayout, the
program t herefor becanes sinpler and, as a result, the overall reliability
of the systemis inproved. 2) The presence of the intersecting connection
al | owance portion rrakes.ioé possi bl e to u]tge only a single power H_ ne pattern
version. As this also pPovid¥ds the Fof f B 'Hrentioned in 1) above; % he

presence of the uniformi nt‘gr medi a5t e circui 3 i ons,produces a%f)ynergi stic
effect toward reducing tt~ required n~r~b pattlern versi o 3) As
aforesai d benefits can be realized even when the repetition periods of the
internal and external cells are 9 3 ~1AY 202 -20out of phase, there are

no | am nati onsyQé-d tjeaﬁarlglg_trer sitive Pht&dre basic design factors of the
external and internal cell I's neans that in the design of the cell

circuitry it is unnecggg@rdf thetpdr MRedCEURKidHexEQWS hlons 4 0 Which

the wiring pattern design to be conducted t ereafter wi ||l be subject. This

i's highly signstigight hopizdntal phing, 0§ ehstricakly ephid-tedt whtleheyst ep
design of a gate array or other such device. 1 3 MAY 211Q2 -21 What is

cI ained is: 1. mfimpekwer ciradti rggnaBedvid aauintaimediste aipensi ng an
rnal cell array (C) and an external cell array (20) fornmed outwardly
f t he int err@m@eﬂo-arﬁ’hg/;mbenmdnabev@rrmeglmglpm)m @rsed on the
external cell array, and a ural i ty of povver | nes in electrical
continuity w teonstdtrbed 3@0&9 tﬁaﬁlﬁﬁér nal array t

regi on, character,zed jn that ach RO e is, nnect ed with the main
power region VPSiH OPn}P@m%HF’ggqur@éPBré%@@g g a fixed

position branch-of f gortah]a. é42 52‘ orlg‘*na a |t| n on,the main

pover region afRPnsct PRy %%1"?@ Soci at ed

one of the po s an nt ctl nnec an al | wanc rtion

(44t' 54) (2)f _pl)_r ﬁorllslen&aﬁxg?é ’{%?ﬁ qﬁ- p%]s’? ﬁg %tg‘ﬁ orf

portion. 2. The mpster slige ﬂ:‘;q in \Qn ? peTe o claim
on a |on

1, wherein said Intersecti nce por 54) is

arranged subst@g hﬁhhy%gﬂﬁe‘érpéﬂgéﬂﬂ ¥or§ %Osébﬁxéldﬁ.?ﬂ WA bbE‘ItlQa&é”Ch of f

portion (42; 52) master sliTe integrated circuit device according

to claiml or 2 .wherpin gaid iptgrsect i ngbebaar phohs dfl 8 tportion
(44; 54) has such a Iength as'to enable it to intersect with at |east one

of the power |étt@anél)celds Z0¢ naswhileltheeihtdegcting conhettiordevi ce

according to any of clains 1 to 3, wherein the internedi ate regi ons (40)

hﬁ a subst arallawencd -pordpeds obh argucenneasted Svithhthedismer etds ©fi nt egr at ed
uit device according to any of clainms 1 to 3, wherein the internediate

C
regi ons (50) Hawe faxedpasitipalhrpnchseft@erbsens gdr seiasnto extend in
a direction substantially perpendicular to the power lines

2 . The intersecting comnection allowance portions 44 have
such length as to enable each of them to intersect with at
least one of the power lines ¢ . More specifically, in
the present embodiment the power lines ¢ are disposed at a
pitch of one power line ¢ per every two rows of the
internal cells C (at a pitch of 2P ,,) and the pitch P 4y¢



9 3 -MAY Z002 -22 6. The naster slice integrated circuit device acc 5 thﬂNZ
any of the preceding clains, wherein the positions of the fixed pos
branch-of f portions (42) are at the boundaries between adjacent external
cells (20). 7. The master slice integrated circuit device according to any

of claims 1 to 5, wherein the positionrd4ef the fixed position branch-off
portions (52) c S|t|ons ernal,cells

cide wth, the.center f t.he t

(20). 8. The gtgl? ternal s 18 & ﬁrtuﬁé’vfﬁ e% iy OFotRy of the
precedi ng cl ai ns rej a f.t Qwer, Se( 1); ol al ong the
boundary bet weélf 3 dcggé'ﬁtg%af?t {he? naIh gg Fli (J'&}"é mast er
slice integrat LGS %].ﬁn foth gng ai ns,
wherein the re%g?ﬁons ge Ween g*‘? ou ¥h€ PlH‘esex rna?: ce ]: s (20)
and the pltch of eshfi L% n be expressed as jPout ~
kKPtn k > | \/\,}glerém:j{slE S% fghggfs‘élltl\}é I nttegers. 10. The master slice
i nt egrat ed Ci rcw t device according to the preceding clains, wherein the
rel ati onship anmong the pitch Pout of the external cells (20), the pitch Pin
of the internal cells (r)h and ghe Ilegngth h of the intersecting4ponnection
al | owance portion can be expressed as Pout > Ptn h > Pin
. A@ AF, . ASYe. Ay, . A e. Aye. Ayh. ASAe. ASI ?. Af . Af3Y . A@ . AS
2. A@Ye. A@. A e. A@’ AS, . AS. A@Y. ASn. ASAFe78TkpSVu
Qot c~ytoje' [V] Eta]:da]uid] ba]md}eda] bq]v@@]roa]:m a4 tlae}na]leagua]sbapb@]lw] caJca]c

a] ca) c"a] ca] calU]c<a]c"a]cTa] ¢c"aU] c"a] ca] cal ? i Ih Tbf F
E@R wr mhe” X] U] sade dosapreataltdy] tnjerseehieg|conpesiiau a&]m] ca] ca]ca]calc
a] ca] c™a] ca] ca] ca] ca] c?%ca] cal, ca] ca] cal RX"su{#M b: 4\ _}' ~ytgje [V]ca]ca]ca]c
a] ca] ca] ca] ca] E‘a]%’é}’é‘ ek daferfiers wath dhepreviisisncer ddecsdd] ca] cal] ca

] caU] ca] cay] cal]‘caI

2XYz$
}x]snl ]j Z} ca} cal ¥Fc &P 5]%% ]%é?%ﬁ?éaﬁrfﬂéa%é]’ewéaﬁrﬁ £0¢ copkasta) cal ca] ca]
ca] ca] ca]ca] ca al,cal cal
Bifigititig)” g@wﬁ%% U?ca] ca]"‘ca ta C‘a]‘calf"c*e?])Caf *]“ca]lba] ca] ca] ca] ca
! QUG
]Bcg]rgggg] OC/?!’/;%%W&%@ ( xg}ﬁ?g ]w]g?%:;ﬁar%g?cé] cg‘Fcafca] ca]cal ca
F1(|
0135 ol it st o 0 0 0
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] calcalcalc
ajcal------ 1..//a0nD00011111P2Q23332557?6%$7777"9/ 9} xsnid_Z] U] ]c"a]ca]ca]ca]c
g] ]ca] ]ca] ]ca] ca]ggg][)gg]gcg]gc}a] cad capgg] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢%) ca] ca]ca]c
a]J caljca] ca P

<] <<<<<<&9L =z==| wr mhc”Y] U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca

] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca ca] ca] ca] ca] ca] ca] ¢c"al =====">K>>>>

/ ?k 2t 2?2727 X @acBnseau|E, BBk Bvbecta b etpegnashiposiic dint el sedtuialcaV] ca] ¢
{ a] ca] cal] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca] ca] cal] cal
CCCDQDDEEEBFEQ HPEPRE 44+ A PeearessRi btz UP ] va] ca] ca] ca]

R e SR e
calcoca G o bou e ST EA R 7
] ca] ca] ca] ca] Wca%@ca] ca ca]Cgai:]] @6{?@# ?ad'fca] cal MXXX

YY(Z]ZZ[\\9\\\§H 1 cells 20 t
bZb| wr mhb] Xmhc? caj caU] ca] ca] ca] ca] ca] ca élak]aca(]:%asc aljo as to

a] ca] cal] ca] cadfAkC ahb Cadrialeand i pbs Al ionkCed BFEid ] samepy Zbcdd

]c aU] c a] caV] tiwd pakitioa]athe] £fixed position branch-off portions 42

a]J ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca

t pggqqgr sQ 4uKipwseliecked | Sk alsnkplk |k be~a diipdxande Yithethdy,] ¢&] ts] ca] ca] c”a]
calJc aUyc a]caV]ca]ca]ca]ca]ca]ca]c

aJca] ca] ca]] ca] ca]ca] ca]ca] ca] ca]ca] ca] cal] ca]ca]ca




8TkfH* @10%& ()-s 10%& ()- 109%& ()-t ,yglo%@@ ()-'10%& ()- 13 MAY 2002
Y9: 10% () - M 10%& () - MkSA?* @ 10%S| y#10%-& ()-! Sl y#10%
& ()~ kSl y#10%, +, & ()- 109& () - MLO%&' ()- ) &$10%&' ()- Vuxmb@
@.10% #F)10% ! *1 & ()-Z 10 10 10810%&' ()-f/10%& ()-f @- f#109%& () - +10%& () -
Cca?nb@ @ 10% . #10%&' () -nP10% & ()-zyyi8% & ()-yyl0%j & ()-'9
@O0%t& ()-f:10% & ()-LilhaBnb@ @ 10% /10% & ()- .10% & ()-, 10% & () -
9*10% & ()- ! ptafemable)td owike the lengtls of the fixed position branch-
off portions 42 greater than the size of the contact
windows. While the positions (. e o «P ., Pn.i, Pn.z
. ) of the fixed position branch-off portions 42 are at the
boundaries between adjacent extermal cells 20 in the
gate array shown in Figure 1, other positions can be
selected in accordance with the circuitry of the external
cells. Further, for facilitating the connection of the
O actual signal lines (not shown) within the same layer as the
power circuitry layer, the contact window positions (only
two shown, as X and Y, in Figure 1) are made to fall at the
center of the external cells so that the signal lines can
be readily led out.

The advantage of fixing the positions of the contact
windows is that it enables s’;:andardization of the lead
pattern between the respective external cells 20 ard the
associated contact windows. In other words, one aspect in

O which the presense of the intermediate circuit regions 40 is
significant is that by wiformly providing the fixed
position branch-off portion 42 to extend fram the main power
circuit region 30 by prescribed length it becames possible
to standardize the position of the contact windows, which in
turn makes the pattern of the external cell leads uniform.

In the process for wiring formation, therefore, although it
becanes necessay to form one additional pattern member (the

intermediate circuit region 40), it suffices to use only



bC @10% 10%&' ()- %r10%& ()-3 10t 10t 10t510% & ()- 310% & ()- 11024 &,(J-
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109%.& () - Ss109%&’ () - &MOY%& () -f 109& ()-sgl09%&' ()-y mLO% ()-Y EaBbC
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As regards the formation of the

power lines ¢ on the other hand, it again suffices to use
only a single pattern version. This is because, as can be
seen fram the schematic view of Figure 2, for ensuring that
the tips of the respective power lines ¢ will connect with
the associated connection allowance portions 44, it is only
necessary either to dispose the power lines¢ at prescribed

('j pitches or to dispose them between adjacent rows of
internal cells C;, C;.,, at a pitch of 2P,,. While the
position of interconnection between the fixed position
branch-off portion 42 and the intersecting connection
allowance portion 44 falls at the mid-section of the
intersecting connection allowance portion 44, that between
the intersecting comnection allowance portion 44 and the
power line ¢ varies from one power line to the next.
However, this variation in the position of interconnection

(D causes no problem in the automatic wiring process. This is
because the substantial problems encountemrd in making up
the wiring patterns is the complexity of the pattern
versions and the number thereof, and variations in the
connection positions between adjacent pattern versions are
the result of the autamatic wiring process. Therefore,
standardization of the power lines greatly reduces the work

load of the autamatic wiring process.

It should be noted that the invention is not limited



L10%: ()- 109%& ()-10% ()-, 10%& ()-: 10%& ()- MELO%& ()-4}' _WUBYNC! y&1 TOWY&2002
) -1 s$109& () - ! $10%b& ()-! $10%; h:
& ()-1$10% 7r7& ()-!$10% {& ()-?z$_" abdYNC y&" 10 10 10
10° 5100 () - 310% ()- /10%& () -
1109 () - L* 10% () - bo" &2dBYNC! y&" 1! 0@L0%&: () - " Z10% () - 10% () -
f 109 () - @LOY&! &10%&' () - 2Wix. AYNCLY&" s$109&' () - " 10%&’ () - |
10% () - SMLOY%&: tig) the cage Ef ROWEF- Fne, § %\ﬂ@@%ﬁeﬂo‘"{@

store ()t hroBiL s bl om0
Eo{ gL 10%1;r (8;1 i%&q%ﬁ%%&%)m(?l&&a%ﬁy of power lmes are

$CSdBr S4!, ! L" 108 (G 10%& () -
1008 () - 109 ()T T00m ()- @eW@&; & (" (#($(} ASHE! 10 10
10L+ 10%& ()--!*10%CCK fate eI Wededniiny &P UpSeddrd aBei®nt) of the

invention is shown in Figure 3. Components similar to

those in Figure 1 are assigned the same reference symbols
and will not be explained again.

) In this embodiment, the intermediate circuit regions
50 are of L-shaped configuration and are each constituted
of a fixed position branch-off portion 52 of the same shape
as the correspornding portion in the first embodiment and an

intersecting cornection allowance portion 54 attached to the
inner end thereof. The fixed position branch-off portions
52 branch off fram the main power circuit region 30 at
positions coinciding with the center positions ( . . . P',,
P' nei, P' nez + + ¢ ) of the external cells 20. Wwhile the

() situation differs depending on the circuitry of the
external cells, the purpose of this arrangement is to
standardize the external cell signal contact window
positions (X'n.y, Y' ne1), (X'pez, Y' pez), (X'peq, Y' .

3) and to enable the lines extending from the one set of
contact window positions Y' ,.,, ¥' ni2, ¥' ..3 to the
internal cell side to be formed straight. in the horizontal
direction. The intersecting connection allowance portions
54 are provided at the inner ends of the fixed position
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cells C. Wwhile the intersecting connection allowance
portions 54 interfere to same degree with the formation of
straight signal lines to extend from the cther set of
contact window positions X',,,, X'n.z, X'n.3 Of the
external cells to the internal cell side, it is possible by

(') having them make a jog of a prescribed vertical magnitude
to extend them to the internal cell side within the same
layer as that in which the power lines are formed.

In this embodiment, too, the stardardizing of the
signal contact window positions (X',.,, Y' a.1), (X'pez,

Y ne2), (X'p.s, ¥ a.3) makes it possible to use a coamon
lead line patterm. As can be seen from the schematic view
of Figure 4, for ensuring that the tips of the respective
power lines g will comnect with the associated intersecting

O connection allowance portions 54, it is only necessary to
dispose the power line ¢ at prescribed pitches.

As will be clear from the foregoing explanation, the present
invention is characterized in that a master slice
integrated circuit device such as a gate array, the period
of repetition of the externmal and intermal cells of which
may or may not be in phase, is provided at prescribed
intervals along its main power circuit region with

intermediate circuit regions each consisting of a fixed
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thereto. As a result of this feature, the invention has
the following effects:
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1) As the presence of the fixed position branch-off portion

enables the contact members of the external cells always to

be disposed in a fixed position relative to the external cell

concerned, the pattern of the lead lines with respect to
external cells of the same logic type can be made wniform,
whereby the number of pattern versions that need be
prepared at the time of determining the wiring layout can
be greatly reduced. As this reduction in the nmumber of

pattern versions also reduces the number of tables required

for atamatic wiring layout, the program therefor becames
simpler and, as a result, the overall reliability of the
system is improved.

2) The presence of the intersecting comnection allowance
portion makes it possible to use only a single power line
pattern version. As this also provides the effect
mentioned in 1) above, the presence of the uniform
intermediate circuit regions produces a synergistic effect
toward reducing the required number of pattern versions.

3) As aforesaid benefits can be realized even when the
repetition periods of the intermal and extermal cells are



10, 10%&' () -G ! S@&YY0% () - NMWNBOOLPhPaB~ @ 10es9! 109%& ()- | MAY 7002
YL0%& ()-S10%& ()-!y YA0%K ()-10%& ()- 10% () - hPPPQRRRRR PB4! 10 183
10! "(&109%& () - (&10%& ()-!. @3%4.0%& ()-  $10%& () - s#10%& () - RRS#S} STTa?PB4!
10! . S9
109&' () - msL&LOY& ()-z! 10%& ()- 109&' ()-, - 109& ()- &LOY& () - STVWIWKXXXXXuj _@
10! &10% ()-, 10 10 101 5109 ()- 9*16%@-()-Z
I <, &$10%& () - dQféof phXaX) (PHeté] 2f9jno@ iminations on the circuitry,
10!{10%&' ()-109& ()-!'DOS9OFoA0%& ()-,:10%&k ()-!,:10%& ()-!<

1 10% , & () - [ [ Sizé Hr506hEP Aaic! déﬁgrﬂﬁa&ﬁofs)bf,mwmmmamlom ()-2
| 8@&! 1098 ()-! h{10% (& ()-!{109%& ()- 7 ErIA N aBPE ! 10! 10109%& ()-s

internal cells. This means that in the de519n of the cell

circuitry it is unnecessary to take into account the
corditions to which the wiring pattern design to be
conducted thereafter will be subject. This is highly
significant from the point of ease in carrying out step-by-
step design of a gate array or other such device.
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1. A master slice integrated circuit device compri-
sing an internal cell array (C) and an external cell array
(20) formed outwardly from the internal cell array, a main
power region (30) formed on the external cell array, and a
plurality of power lines (1) in electrical continuity with

(j the main power region and formed on the internal array
region, characterized in that each power line is connected
with the main power region via an intermediate region (40;
50) comprising a fixed position branch-off portion (42; 52)
originating at a position on the main power region and ex-
tending substantially in the direction of an associated one
of the power lines and an intersecting connection allowance
portion (44; 54) of prescribed length attached to the fixed

position branch-off portion.

2. The master slice integrated circuit device accor-
ding to claim 1, wherein said intersecting connection allo-
wance portion (44; 54) is arranged substantially perpendi-

(:> cularly to said fixed position branch-off portion (42; 52).

3. The master slice integrated circuit device accor-
ding to c¢laim 1 or 2, wherein said intersecting connection
allowance portion (44; 54) has such a length as to enable
it to intersect with at least one of the power lines (1).

4. The master slice integrated circuit device accor-
ding to any of claims 1 to 3, wherein the intermediate re-—

gions (40) have a substantially T-shaped configuration.

5. The master slice integrated circuit device accor-
ding to any of claims 1 to 3, wherein the intermediate re-
gions (50) have a substantially L-shaped configuration.
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ding to any of the preceding claims, wherein the positions
of the fixed position branch-off portions (42) are at the
boundaries between adjacent external cells (20).

7. The master slice integrated circuit device accor-
ding to any of claims 1 to 5, wherein the positions of the
(i) fixed position branch-off portions (52) coincide with the
center positions of the external cells (20).

8. The master slice integrated circuit device accor-
ding to any of the preceding claims, wherein each of the
power lines (1) is formed along the boundary between an

adjacent pair of internal cells (C).

9. The master slice integrated circuit device accor-
ding to any of the preceding c¢laims, wherein the relation-
ship between the pitch Pout of the external cells (20) and

the pitch Pia of the internal cells (C) can be expressed as

{\) jPout # KPin
k > j 2 1

where j and k are positive integers.

10. The master slice integrated circuit device accor-
ding to the preceding claims, wherein the relationship
among the pitch Pout of the external cells (20), the pitch
Pin of the internal cells (C), and the length h of the in-

tersecting connection allowance portion can be expressed as

Pout > Pin
h > Pia



