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"A'LOG C,ARCUT". The present invention relates to a logic circuit, and
part{pularly to a logic circuit enploying IlIL (integrated |njébﬁrbn'+® Cc)
circtits. Alogic circuit enploying IlL circuits has such 5 adVart 5des < hat
it can be highly integrated without requiring isolation regions. to>
individually isolate the elenents, and that it can be constructed i g=he
formof a sem conductor integrated circuit device containing analo )
circuits and digital circuits, 10 without deteriorating the characteristics
in the analog circuit portion. To operaté the IIL circuits, however, a con- -
stant: current called injection current nust be supplied at all times. It
was clarified through 15 6Ur resaatelrtchetretrik is attenpted to forma
| arge ROM (read- only nenory) using IlL circuits, the consunption of
electric power, i.e., the sumof constant currents flowing into the

i ndividual IlIL circuits becones so 20 great that it is difficult to

di ssi pate the heat enerates. It was also found that as the nunber of.
si ze P -2- of IIL %F?CB ?§ePﬁc+E§§E§1°?hﬁe$%ﬁe%u¥°béc%ﬂ%%cv%%§CU1t:

and particularly to a logic circuit employlng IIL
(integrated injection logic) circuits.
- A logic circuit employing IIL circuits has such
5 advantages that it can be highly integrated without
requiring isolation regidns,to individually isolaté
the elements, and that it can be constructed in the
form of a semiconductor integrated circuit device
containing analog circuits and digital circuits,
10 without deteriorating the characteristics in the
analog circuit po;tion;

To 6pe;ate the IIL circuits, however, a con-
stant_éurrent called injection current must be
supplied at all times. It.was clarified through

s 15 6Ur research .
that if it is attempted to form a large ROM (read-
only memory) using IIL cirCuits; the consumption
of electric power, i.e., the.sum of constant cuﬁrents
flowing into the individual IIL circuits becomes so

20 great that it is difficult to dissipate_the heat

that generates,

It was also found that as the number of size



great to drive logic inputs for the IIL circuits, making it necessary to
- enploy a drive buffer having an extrenely | arge output capacity. 5 ’ '
-For- i nstance, when a ROMthat operates on a logic input of 8-bit strings ¥ .
to be COHiE;?Uted with IIL circuits each capable of formng 16 col- |ector

el ectrode .e., using IIL circuits each having 16 collectors), it is
necessary to supply 10 electric current in an anount to drive 256 IIL
circuits sinmultaneously and to provide a drive capacity to neet the current
capacity.. In practice, therefore, it~igd very difficult to realize such a

ROM 15 The present ‘i nventi on was accongllshed by gi ving
attention P8 LRE SBSGBlﬂﬁfﬂPGEPF§esan&hﬁt§aBbFHEt PSOP8=pF8¥¥de | ogic

t tech t, | t -
St tuted b§EFRE ?P“@awe"ﬁpgﬁsbﬁege s HBgndrty S1sgditsS [ Lo R 6T o
h I th
consunpt oi26HhE) sET pRSesgnay Trae ?—ﬁgu%a SELVR RUFSenBREaBng thee
capacity ogﬂtggtgéhggXVIéggg OPS e cé%%gg &ng to one aspect of the present

i nvention there 1s pr IC Cifcuit~including:
5 For instance, when-a ROM that operates on a

légic input of 8-bit strings is to be constituted
with IIL circuitsléach capable of forming 16 col-
lectorxr elect#odes'}i.e., using IIL circuits each
having 16 collectors), iﬁ is necessary to supply

10 electric current in an amount to drive 256 IIL

| circuiﬁs simnltaneously and to provide a drive

capacity to meet thé'current'capaéity” In préctice,
therefore, it is very difficult to realize such a
ROM, |

15 The present invention was accomplished by
giving attention to the above difficuity, and its
object is to provide logic circuit technique which
makes it possible to obtain logic circuits con-
stituted by IIL circuits or logic circﬁits consist-

20 ing chiefly of such memory circuits as ROM's of
large scales, without so increasing the consumption
of electric power and without strikingly increasing

the capacity of the drive buffer.




(a) a plurality of sem conductor regions that are electrically isolated
frony @ach other; 5 (b) integrated injection logic circuits
consrsti ng of |nject0r transistors forned in said plurality of

sem conductor regions,. and inverse transistors that utilize

sem conductor regions as emtters thereforz 10 ( nput- si gna
lines for transmtting input signals to the bases of said inverse
transi stors by electricall connecting the bases of said inverse
transi stors of integrated |?ﬁ%§§#%ﬁ FOgPRe cRPREFEsOf oF AR APTPSSAFd plurality

15 of d t f t oLl d
hural ity of Sort STULETY ”é*?%%%" oht PO ERBRCS o ST 5 Fofbs ohREL BO AT ol

or the floating condltlon p?lUI%llt% $gcgégiggn&8?€o ?Qﬁg agpect of

the present invention there |s Crrcul (a) a

control circuit mélehaa@nﬂ@é@ﬁl@apiwﬁgbixtea fPBMQécﬁ'SE‘ B responsi ve
to input 25 signals of a first group, and a plura fy of
read-only mefories which (b) integrated 1njectlon loglc circuits
consisting of injector transistors formed in said
plurality of semiconductor regions, and inverse
fransistors fhat utilize said semiconductor regions
as emitters therefor;

10 (c) input signal lines for transmitting
input signals to the bases of said inverse
transistors by electrically connecting the bases
of.said inverse transistors of integrated
injectibn logic circuits formed in said plurality

15 of semiconductor fegions; and

(d) a control circuit for controlling
said plurality of semiconductor regions to assume
either a reference potential or the floating

St condition.

20 .According to a second aspect of the
present invention there is provided a logic circuit
inciuding:

(a) a control circuit which generates a
plurality of éontrol signals responsive to input

25 signals of a first group; and



are constituted by integrated injection logic circuits of injector ,
transistors and i nverse transistors, and which work responsive to input

signal s .of a second 5 group; wherein responsive to said plurality of ~
control _.signals, the emtter of the inverse transistor of an integrated

I nj ect { logic circuit constituting one of said plurality of read-only
Menor i is 10 maintained at a reference potential, and the emtters of the
i nverse transistors of integrated iniection logic circuits constituting

ot her read-only nenories, excluding $ard one read-only nmenory, are

mai ntained in the floating condition. 15 The above-nenti oned
structure nmakes it pogsibl e conplish the o?'ect of ,the present
invention, i.e. to obf%j AI%%ﬁ%éi%?%&ﬁ#sr%% sPP gt@ﬁmﬁﬁl??Lw€+?%uits or

digital ne ' ' | u 20.1lncreasing the
consunpti oﬁ% %r{e%ﬁé‘ité;d’o% %ﬁ%@%&?%@ﬁyi?i& eg ?cr:\‘élﬁle capacity

of drive bujf qnjectoé-tfra}esﬁ@&@g\tawvmw@eW&Angﬁwc@fs96&&5i bed in
greater detail by way of exanple with reference to the acconpanyi ng
drawi ngs, wWieilehi 'work responsive to input signals of a second

5 group; | |
wherein responsive to said plurality of control
signals, the emitter of.the inverse transistor of
an integrated injection logic circuit constituting N’/
one of said plufality of read-only memories is

10 maintained at a reference potential, and the emitters
of the inverse transistors of integrated injection |
logic circuits cohstituting other read-only
memories, excluding said one read-only memory;
are maintained in fhe floating condifion.

15  The above-mentioned structure make§ it
possible.to accomplish the object of the present
invention, i.e. to obtain 1ogic circuits
constituted by IIL circuits or digital memofy
circuits such as large ROM's, without so

20 increasing the consumption of_elecﬁric power and
without extremely increasing the capacity of

drive buffer.



Figure 1 is a block diagramillustrating 5 a fundanental structure of a

| ogic ci'rcuit according to an enbodi mrent of the present invention; Figure 2
is a’plan view showing the layout in a sem conductor integrated Cir Ceht
device of a selecting. ROM portion which produces select 10 signals 6§>
according to the enbodi ment of the present invention;, Figure 3 is a diagram
showi ng the circuit of selecting ROM portion of Figure 2; "Figure 4 is a

pl an vi ew showi ng the 15 | ayout of a sefriftoenductor integrated circuit
device of a ROM portion anong a plurality of ROM portions according to the
enbodi ment of the present invention; Figure 5 is a diagramshow ng the 20
circuit of ROM portion of ThHeyhresentriigianteian wildl fiow ikey darstiiked he

| ayout of a ROM portion M and a ROM portion M; -6- Figure 7 is a view
showi ng 't he | ayddt SFeatededetididy B¥owayo Rt Grampls vWitheihSFeRS®rding to

a second enbodi nent_.of the present invention; Fiqure 8 is a plan view
showi ng the 5 Ig@bGpebﬁqﬁﬂﬁ%ﬂﬂ%ﬁ?ﬂnﬂ%ﬁ%}%ﬁﬁﬁnﬂnékf%%fThe second
' Figure 1 is a block diagram illustrating
5 a fundamental‘sﬁructure of a logic circuit according
ﬁb an embodiment of thé present invention;
Figure 2 is a plan view showing the
layout in a semiqonductor integrated circuit device
of a selecting ROM portion which produces select
10 signals according to the embodiment of the
present invention;
Figure 3 is a diagram shdwing the circuit
of selecting ROM portion of Figure 2;
‘Pigure 4 is a plan view showing the
15 layout of a semiconductor integrated circuit
device of a ROM portion among a plurality of ROM
portions.according to the embodiment of the
St preéent invention;
Figure 5 is a diagram showiné the
20 circuit of ROM portion of Figure 4;
Figure 6 is a plan view showing the

layout of a ROM portion Ml and a ROM portion M2;



enbodi nent of the present invention; and Figure 9 is a diagramshowi ng in
conbi nation a section view along the line A-A" of Figure 6 and a section.
view along the line B-B of 10 Figure 8. A first enbodi ment of the N

inveniton will be described below in conjunction with the drawings. In the
dr awi ngs, e sane or 15 corresponding portions are denoted by the sane
synbol s. 7- The nmenory of Fig. 1 consists of a ROMthat is constituted

by I'lL circuits and that operates on logic inputs Do to D7 conprised of
eight-bit strings. The ROM constituted6éby IIL circuits is 5 divided into 16
ROM portions M to ML6 which are formed in island regions forned on a

sem conductor substrate. The individual island regions are floated from
the common earth pot eRigureGRDisA3 Wiew §bowdRgi Shed l1rxest ofny one of a
plurality of 10 ROM portions is selected by the outgut of..a select- ing ROM

portion M.aLsglectapdt ROMoPeEtdPRoMOg| JR 2pMEMOLY; AFSCEFENGi vi ded into two
groups, i'etb gigégggdigkgogkgght of the preéent invention;

Figure 8 is a plan view showing the

5 layout.of the whole ﬁemory according to the second
embodiment of the present invention; and

Figure 9 is a diagraﬁ éhowing in
combination a section view.along'thé line A-A' of
Figure 6 and a séction view along the line B-B' of

10 Figure 8.

A first embodiment of the inveniton will
be described below in conjunction with the
drawings. | |

In the dréwings, the same or

15 corresponding portions are denoted by the

same symbols.




order bit strings Do to D3 and | oworder bit strings 15 D4 to D7.
Respgnsive to the loworder bits D4 to D7, conplenentary signals are
genérated being divided into positive |ogic and negative |ogic, and are
comonly input to the plurality of ROM portions M to ML6. Conpl enentary
signal s generated 20 responsive to the high-order bit strings Do tg. D3 are
input to a selecting ROM Mo that generates a control signals to sgict any
one of ROM 1 to ROM 16. -8- The selecting ROM portion M perf t he
decodi ng operation based upon the logic condition of the high-or

four-bit strings Do to D3, and outputs A to GL6 thereof are input to
select 5 termnals CS. The outputs Gl to Gl6 are select signals
produced by the ROM portion, and any one of the plurality of ROM portions
M to M6 is selected by the select signals. That is, a ROM portion

sel ected by the select signals G to Gl6 70~ Is liberated fromthe
floating conditions as the potential of the island region thereof is

connect ed to conmon Taer memesye off FLgGND commisns tdff ! ROMechad ROM portion
only is substantially served with an electric current froma power source

and 15 i s L& copgitdduteds byo IIh i uRty gad ithiat Mperatess,
on logic inputs Do to D7 comprised of eight-bit

sfrings. The ROM constituted by IIL circuits is
5 divided into 16 ROM portions Ml ﬁo M16é which are
formed in island regions formed on a semiconductor
substraté. The individual island regions are.
floated from the common earth potential GND. As
will be mentioned later, any one of a plurality of
10 ROM portions is selecéed by the output of a select-
ing ROM portion Mo. |
Logic inputs Do to D7 of eight-bit strings are
divided into two groups, i.e., divided into high-
order bit strings Do to D3 and ldw-order bit strings
et 15 p4 to D7. Responsive to the low-order bits D4 to
D7, complementary signals are generated being |
divided into positive logic and negative logic,
and are commonly input td the plurality of ROM
portions Ml to M16. Complementary signals generated
20 responsive to the high-order bit strihgs Do to D3
are input to a selecting ROM Mo that generates a

control signals to select any one of ROM 1 to ROM 16.



therefore, an electric current lo flows at all tinmes, which is equal to the
electric current that flows into only one ROM portion. The above-nenti oned.

logic circuit will be 20 described in greater detail with reference %
"Figs. 2 to 6 which illustrate a sem conductor inte- grated circuit device
consi stin a single sem - conductor chip. Fig. 2 is a plan view show ng
the Il ayou 25 the selecting ROM portion M that produces sel ect

-9- signals in the sem conductor integrated circuit device. Fig. 3 is a
di agram showi ng the circuit of selectin% ROM portion of Fig. 2. 5
In Figs. 2 and 3, the selecting ROM pérti 6h Mo is constituted by an IIL

circuit. That ifhetfelEEMBGr ROMNpdPL LOASHE! peEctmanghet ors QLOO to QLO7
with 16 collectors to constitute the IlIL circuits, 16 inverters | 1 to | 16

consi sti ngdedodlng opetatichnrsasés, upsl theolegitreondstoos A, Q2 and B
that control injection currents IN1, IN2. The nmulti-collector transistors
QL00 to QlofF thechigheondéy E£bureiaitedsteitngseDoohs B3soahdat 16 col |l ectors
can be taken out therefrom The base
outputs Gl to Gl6 thereof are input to select
5 terminals CS. The outputs Gl to Gl6 are select
signals produced ﬁy_the RDM portion, and any one
of the plurality of ROM portions M1l to Mlé is
selected by the select signals. .Tﬂat is, a ROM ;;
-portion selected by the select signals Gl to Gl6
10 is liberated from the floating conditions as the
potential of the.island region thereof is éonnected
to common egzrth- potential GND, whereby this
selected ROM portion only is substantially served
with an electric current from a.powef source and
15 is activated. As for the 16 ROM portions M1l to Ml6,
- therefore, an eléctric current lIo flows at all times,
which is equal to the electric éuﬁrent that flows -
into'only one ROM portion.
The above-mentioned logic circuit will be
20 described in greater detail with reference to
Figs. 2 to 6 which illustrate a semiconductor inte-
grated circuit device cbnsisting of a single semi-
conductor chip.

Fig. 2 is a plan view showing the layout of

25 the selecting ROM portion Mo that produces Select




15 regions B are fornmed in parallel with each other. A common injector
INJ £'js formed at a portion close to the ends of the Rég? regions B. An
injecs tion current IN1 is supplied to the injector | via a transistor
Q. Each base region B.is provided 20 wi th base el ectrode take-out
portions BC at a plurality of places nmaintaining a suitable distance~to
elimnate variance in characteristics irrespec- tive of. the positions of
collectors C. Further, 16 wrings Llol_t& 1116 are arranged 25

mai nt ai ni ng an equal distance traversing the base - 10 - regions B of
the nmulti-collegtg apsi r Q 7., ] angl.es.therewith

Wth regard to %%?é?%%cglngﬁgogfﬁ%%gnéchﬁg ﬁﬁ%?ﬁggg§61°?bcﬂi§6 and the

col lectors of theg,fg@nsistors QLO0 to QLO7, 5 the collector contacts C

are formed at the arbit- rarily selected portions only and are connected to

the wiring. ThGVEfOVP#%Q E@igda“@Ehb@ﬂhcshéwiﬁ?”éﬂef@iréﬁEE bgne of the
wring L101 to L116. e wred logic outputs of the wiring L101 to L116 are

i nput 10 t seleveingr RoMNY3r£0ohNYE6FYGI, ch, consist of IIL circuits,
respectively. The select signals GL to Gl6 are produced fromthese
inverterS INV to | NVIS. Fige.| 2yahd 3} thgnaktleGting EOB portibmse of the
Mo is constitutéd by an IIL circuit. That is,
tﬁe'ROM portion Mo consists of transistors Q100 to
Ql07 with 16 collectors to constitute the IIL
circuits, 16 inverters I 1 to I 16 consisting of
10 IIL circuits, and bipolar transistors Ql, Q2 and
| Q3 that control injection currents IN 1, IN 2.
The multi-collector transistors Q100 to Q107
have laterally elqngated base regions B so that
16 collectors can be taken out therefrom. The base
15 regions B are formed in parallel with each other.
A common injector INJ 1 is formed at a pértion
close to the ends of the base regions B. An injec-
Aot tion'current IN 1 is supplied to the injector INJ 1
via a transistor QZ; Each base region B is pfovided
20 with base electrode take-out portions BC at a
plufality of places maintaining a suitable distance
to eliminate variancé in characteristics irrespec-
tive of the positions of collectors C. |
Further, 16 wirings L1001l to Ll1ll6 are arranged

25 maintaining an equal distance traversing the base



IIL circuits; i.e., the high level is about 0.7 15 volt, and the | ow

|l evel is earth potential. Wen the signals G to GL6 assune the | ow .

level, the ROMs M to M6 corresponding to these signals are rendered ™
operative e inverters INV1 to INV16 operate on an injection current IN2
supplied a 20 transistor 03. The transistors Q, Q@ and B that

control the injection currents INl, IN2 are controlled by a chip select
signal CE supplied froman external unit. As the transistor Q is rendered
conductive 25 by the signal CE, thggransistors Q2 and (B are al so
rendered conductive, whereby the injection currents INl, IN2 are supplied
to the 'nJQQ?QEﬁSIQUQf LHd2muiesReelh¥ekyr Erfinsdstérd QL0 Vi ew show ng
the | ayout o ~a semi conductor integrated circuit device in any one
(M) of theg pohti @AghMlahg1dE6thBirgwibhis widhagegaraftdhe circuit of
ROM portion of Fig. 4, and Fig. 6 is a diagramshow ng the |ayout of the

ROM's M anatbRset@ing portionshefRENepwiring &hobntonLELEs. 4 and 5 is one

(M) of the 16 ROMportions M to.M6. In Figs. 4 and 5 the ROM portion
Mk i s constantiuthe bpllectgrs| bfcitheutransibiorssQlffet@MAPdeti on MW
consi sts _ : '

5 the collector contacts C are formed at the arbit-

rarily selected portions only and are connected to

the wiring. Therefore, a wired NOR logic is formed

for each line of the wiring L10l to L116. The wired -

logic outputs of the wiring L10l to L1l6é are input

10 to inverters INV1 to INV16 which consist of IIL
circuits, respectively. The select sigﬁals Gl to
Gl6 are produced f:om these inverters INV to INV16.
The levels of signais Gl to Gl6 are those of the
IIL circuits; i.e., the high level is about 0.7

15 volt, and the low level is earth poteﬁtial. When
the signals Gl to Gl6 assume the low level, the
ROM's Ml to Mlé corresponding ﬁo these signals are -
rendered operative. The inverters INV1 to INV1é
operate on an injection current IN2 supplied via a

20 transistor Q3. | |

The transistors Ql, Q2 and Q3 that control

the injection currents IN1, IN2 are controlled by
a chip select signal CE supplied from an external
unit. As the transistor Ql is rendered conductive

25 by the signallcﬁ, the transistors Q2 and Q3 are

-



of eight multi-collector transistors @B00 to B07 15 arranged in the
vertical direction, 16 multi- collector transistors 4 to Q415 arranged

inthe |ateral

direction, bipolar transistors 4, b, for controlling

the injection currents.IN3, IN4, and bipolar transistors Q7, @8, @ for

controlling 20

the connection relative to common earth potentiaf GND.

Here, the region where the two IIL circuit¥€r9ups (@BO0 to @BO7 and Q400 -t

Q415) are formed is electrically isolated

om ot her portions by an 25

i solation region 10 that consists, for exanple, - 12 - of an isolation
di f fusi on | ayer .alEke retdiededs ¢conduaetddre)y wheeebyolthti anjeegion 10 i s caused
to assune earth potential or the floating condition, by controlling the
conductivity of cuxgepitsolIdl ,5IN2 arer suppitied €. theeingectorsl | ector
transistors QB00 to @07 of the first group have laterally el ongated base
regi ons B so t hdJhe I¥di2.e&e§PeESAVRIYs C can be taken out therefrom The
base regions B are forned 10 in parallel with each other. A common
injector INJ3 is for fd@-att #Spd BlER Ni6¥e showing ER8slBYORheOfase regi ons

B. An i njsect i onac%rrent 1.N3

G’
10
15
\"‘;
20
25

emlconductbi integrated circuit device in any
one (Mx) of the ROM portions Ml to Ml6.

Fig. 5 is a diagram of the circuit of ROM
portion of Fig. 4, and Fig. 6 is a diagram showing
the layout of the ROM's M1 and M2.

The ROM portion shown in Figs. 4 and 5 is one
(Mx) of the 16 ROM poftions Ml to Mlé. In Figs. 4
and 5, the ROM portion Mx is constituted by using
IIL circuits. That is, the ROM portion Mx consists
of eight multi-collector transistors Q300 to Q307
arranged in the verﬁical direction, 16 multi-
collector transistors Q400 to Q415 arrangéd in the
lateral direction, bipolar transistors Q4, Q5, Q6
for controlling the injection currents IN3, IN4,
and bipolar transistors Q7, Q8, Q9 for controlling _
ﬁhe conhection relative to common earth potential
GND.

Here, the region where the two IIL circuit
groups (Q300 to Q307 and Q400 to Q415) are formed
is electrically isolated from éther portions by an

isolation region 10 that consists, for example,



supplied to the injector INJ3 via a transistor (b.. Each base region B is

provided with base el ectrode 15 t ake-out portions BC at a pIuraFitx_pf
pl aces nmaintaining a suitable distance to elimnate variance in T
charactesd stics irrespective of the positions of collector contacts C. )
Furtheréﬁ?ﬁ wiring lines L300 to L315 are arranged 20 frai nt ai ni ng an
equal d ance traversing the base regions B of- the nmulti-collector

transi stors QG000 to B07. Wth regard to intersecting portions of the
wiring lines L300 to L315 and the collectors of the transistors Q@00 to
@07, the collector contacts 25 Tl e forned at the arbitrarily

sel ected portions only and are connected to the wiring. Therefore, a
wired | ogpé as fispdaticor ddfénsapnt hayersi n§hei HEFLPB00 to L315. The wired
| ogic outputs of the wiring lines L300 to L315 are input to the bases B of

5 nusirreyndes: by FP&n§F§QGF§°64569§8nCﬁ9515fcFnggeEBnd group. The
[ti- [ 1 t t i st 0Q t 15 _of h h

Vorti cal | $58BRGSRERPDAPBREGLATs 08 E0, AlPbareetPRRLE R o C can be 10

t ak t,th f h ' _ ' l[lel wth h

ot her . A BYnRBRaeRidind SR FonaRELaNIh BECehE BEReLEDIE € T eac

5 transistor Q9.

The multi-collector transistors Q300 to Q307
of the first group have laterally elongated base
regions B so that the collector contacts C can be
taken out therefrdm. The base regions B are formed
10 in parallel with each other. A common injector
INJ3 is forméd at a portion close to the ends of the
base regions B. An injection current IN3 is
supplied to the injector INJ3 via a transistor Q5.
Each base regidn B is provided with.base electrode
15 take—-out portions BC at a plurality of places
maintaining a suitable distance to eliminate variance
in characteristics irrespective of the positions of --;)
collector contacts C.
Further, 16 wiring lines L300 to L315 are arranged
20 maintaining an equal distance traversing the base
regions B of the multi-colleétor transistors Q300
to Q307. With regard to intersecting portions of the
wiring lines L300 to L315 and the collectors of the
transistors Q300 to Q307, the collector contacts

25 - C are formed at the arbitrarily selected portions




%

ends of the base regions B. An injection current IN4d is supplied to the
injqupr INJ4 via a transistor 15 Q6. Each base regiongggés provi ded
wi‘t h base el ectrode take-out portions BC at a plurality of p S

mai ntai ning a suitable.distance to elimnate variance in cha eristics

i rrespective of the positions of collector contacts C. 20 Ei ght
wiring lines L400 to L407 are arranged nai ntai ni ng an equal distance
traversing the base regions B of the nultilXallector transistors Q400 to
415 of the second group at right angles there- with. The wiring |lines L400
to L407 are comffmty are GERRRCLEMH P tHhe MIing 1 | Frerpfors .Mm6. Wth

- 14 - regard to_intersegtin ortions.of the wri | ines .L40Q .to L407 and
the base regi ons® B+t %‘ﬂ'gc dr %Fﬁdtéﬁ“f sea€V¥lhr%€]f FTd0g; Hdnes

bi t i I | ted to the Wi i . There-

37 % ore, T2 S PRGNS PBln el "R Gl el B0 o

L407. The w red 4 ;00iL PUs 1914 Q%é“&rﬂ;{?ﬂ: :ﬁ)osﬁlteo 4Q¢ @ g¢Produced to an
oto

external unit -as conmmon |ogic outputs rough ot her ROM portions.

10 5  Thenit@{stsiPecedd tidhs{iPed M @it " Id41% 0Ee ehial ection

-currents IN3, IN4, and the transistors Q7,
second group.

The multi-collector transistors Q400 to Q415
of the second group have vertically elongated base
regions B so that collector contacts C can be

10 taken out therefrom. The.base regions B are
formed in parallel with each other. A c¢ommon
injector INJ4 is formed at a portion close to the
ends 6f the base regions B. An injection current
IN4 is supplied to the inject;r INJ4 via a transistor

15 . Q6. Each base region B is provided-with base
electrode take=-out portions BC at a plurality of
places maintaining a suitable distance to eliminate
variance in characteristics irrespective of the
positions of collector contacts C.

20 - Eight wiring lines L400 to L407 are arranged
maintaining an equal distance traversing the base
regions B of the multi-collector transistors Q400
to Q415 of the second group at right angles there-
with. The wiring lines L400 to L407 are commonly

25 . wired among the ROM portions M1 to Ml6. With



@, 09 for controlllng t he connection -to common earth potential GND of

i sl.and regions,. are con- trolled by a select signal Gx anong the sel ect 15
sig A to GL6 produced by the decoder portion Mo. Current mirrors ar
con uted by the tran- sistor Q4 and transistors @@, @, Q7, and by the
transistors (B and . Via level-shifting diodes DI to D5, the signal & is
I nput to the collector 20 of the di ode-connected transistor 04 which
con- stitutes the current mrror. It is presuned that the diodes D to D5
have a forward voltage of 0.7 volt, ﬁpq_the power - sour ce voltage Vcc has
been set to 5 volts. Wen the 25 signal & is at the high level (0.7
volt), therefo

h i d f | f
Vhe it oo ESSRES b thtatrarhipore oS 8 e wiia Tendst B0 Clrhe

on. On the. ot hapg, e and the logic
conditi one%& ﬂ?& %gge%%:%%%%ers%% éE(Iéel'?/‘a'eIS‘:‘%ﬂé"?“Tq’ogi C level), the
transi StOrte@téScrEPQeféﬁméénQHC{hé/earHMﬁpﬂl%@ei‘é@é&Stors B to 09 are

rendered conductive, and I njection currents INA are supplied to the
i nj ectors pdWiondJdnd Fafé hednnédi€ed e Othd Wiring $4heSUNd@HeRY-t he

I solation region 10 is connected
5 fore, a wired logic is formed for each of the w1r1ng
lines L400 to L407. The wired logic outputs of
the wiring L400 to L407 are produced to an external
unit as common logic outputs do to d7 through other o
ROM portions.
10 The transistors Q4, Q5, Q6 for controlling the
injection currents IN3, IN4, and the transistors Q7,
Q8, Q9 for controlling the connection to common
earth potential GND of island regions, are con-
trolled by a select signal Gx among the select
15 signéls Gl to Gl6 produced by the decoder portion
Mo. Current mirrors ére constituted by the tran-
sistor Q4 and transistors Q5, Q6, Q7, and by the -
transistors Q8 and Q9. Via level=-shifting diodes
D1 to D5, the signal Gx is input to the collector
20 of the diode-connected transistor Q4 which con-
stitutes the current mirror.
It is presumed that the diodes D1 to D5 have
a forward voltage of 0.7 volt, and the power-source

voltage Vcc has been set to 5 volts. When the

25 signal Gx is at the high level (0.7 volt), therefore,
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to comon earth potential GND, and the ROM portion MK is activated. A ROV
portiagn. sel ected by the high-order bits Do to D3 produces |ogic outputs do

to d?frespon3|ve 15 - to loworder bits D4 to D7 through common output

| ines L400 to L407. Therefore, the logic outputs do to d7 produ fron1uhe
common out put |ines L400 to L407 serve as logic output for the t Ioglc
I nput which consists of the high-order four bits and the 20 | ow or der

four bits. Nanely, it is possible to condfirute a ROM which, as a whol e,
operates on logic inputs Do to D7 of eight-bit strings, whi | e suppl ying the

operation curregheke L8 B%Eu@é& Qé fb@wBﬂ/' VOLtAQEY_ 2for the As
descri bed above, any one of the ROM 16 - portﬁons M to M6 is

sel ected by thedhbgb-oofinecked ﬁf&h@ﬂét&b 0o; DB.ang tise antdnsiisidr The t hus
activated ROM portion operates based upon the | ow order bit strings D4 to
D7, and produce@4l| agi nob turnedudnut sonothe ofher dwand ngvhen 4@ C
condi ti ons which have been programred beforehand. |n other non-selected
ROM portions, ofighaloEKeishaellechedbadndctire chogi¢ awandittion he bases of

transistors 0300 to Q307 constituting the IIL circuits, since
5 thereof assumes the "L" level (low logic level),

the transistor Q4 is rendered conductive, whereby’
the transistors Q5 to Q9 are rendered conductive,
| and injection currents IN3, IN4 are supplied to
the injectors INJ3, INJ4. Further, the region
10 surrounded by the isolation region 10 is connected
to common €arth potential GND, and the ROM portion
" Mx is activated.
A ROM portion selected by the high-order bits
Do to D3 produces logic 6utputs do to d7 responsive
15 to low-order bits D4 to D7 through common output
lines L400 to L407. Therefore, the logic outputs do
to 47 produced from the common ocutput lines L400 to
xdg ' L407 serve as logic output for the 8-bit logic input
which consists of the high-ordef four bits and the
20 low-order four bits. WNamely, it is possible to
coﬁstitute a ROM which, as a whole, operates on
logic inputs Do to D7 of eight-bit strings, while
suppljing the operation current Io to only one of
the ROM portions;

25 As described above, any one of the 16 ROM



10 the emtters thereof are floated fromearth poten- tial G\D
despite the base voltage is applied by the | oworder bits. Nanely, the -
non-selRct ed ‘ROM portions remain at rest under the condition where v
opera current and drive current are not consuned. 15, Nanmel y, the
ROM portion selected by the select signals G to Gl6 is released fromthe
floating condition, since the potential of the island region thereof is
connected to commopn earth potential GND. Therefore, the sel ected ROV
portion only is sub- 20 stantigally served with an el ectric current
fron1the power source and‘'is activated. As for the 16 ROM portions M to

there%@fﬁioﬂﬁ')ilt g8 ﬁﬁ.@cié'Seﬁ&éf@&tbiiotﬁé%‘fgﬁlof&ért' mes, which is
equal to the electric current consumed by one ROM portion. 25 Thus,

the consunpitosteingbepbr t6 DIVRRACES &€tivatdd: OMeattpug educed. Further,
al though the loworder bit strings D4 to D7 have been commonly connected to

the | ogi c aopitated ROM pobtpont bpesates! jasad Eidh petié | DiwS is
activated anong them as descri bed above, and other ROM portions are fl oated
from comoardert hipostnihgs DADEo nmenandepﬁmﬁﬂcesnl¢gncnput S|de
therefore, the drive capacity (fan out) is required
5 outputs do to 47 according to loqic conditions
which have been programmed beforehand. In other
non-selected ROM portions, on thé other hénd; nb
base current flows into the;bases of transistors ;;
Q300 to Q307 constituting the IIL circuits, since

10 the emitters thereof are floated from earth poten-
tial GND despite the base voltage is appliéd by
the low-order bits. _ﬁamely, the non-selected ROM
portions remain at rest unde: the condition where
operation current and drive current are not consumed.

15 Namely, the ROM portion selected by the select
signals Gl to Gl6 is released from the floating
condition, since the potential of the island region
thereof is connected to common earth potential GND.
Therefore, the selected ROM portion only is sub-

20 stantially served with an electric current from the
power source and is activated. As for the l6 ROM
portions M1 to M16, therefore, only the electric
currenﬁ Io flows at all times, which is equal_to

the electric current consumed'by one ROM portion.

25 Thus, the consumption of eiéctric power can be




which is |arge enough to drive only one ROM portion. 10 According to
thigéenbodinent, therefore, the sane effects can be obtained as those of
wherr"'t he whole logic circuit is driven but requiring a drive capacity which
is about 1/16 that of.when the whole logic circuit is to be driven. 1R

effect, the 15 . drive capacity can be greatly reduced, and the en
for drive can be greatly reduced. Mireover, since base lines D4 to f
| ow- order bits can be commonly used as-sppwn in Fig. 6, the base-driving
I[1L circuits (I NV100 to INV116 of Fig. 6) can be 20 commonly used to

further reducegtémtpnsedqtedn of electric power. There is no need to
provi de a base-driving IC for each. of the ROM portions, and the chip area
can be greatly reduRerthexy takthoudhcthe hNowmmddy dd @teingsmonl y used,
the wiring 25 | ayout can be greatly sinplified, offering increased

- 18 - freedorRbft? HbhaVe PR FPRIRNTE RIMIRSF ShIFGithentLOFHGr t her nor e,

he logic i Lvely i d ' I | i f ROM
por ti ons. M C-VRGES Sht iR RO Bor EiEe Githy (418, e B 198 L [ egi ons B
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Therefore, theewiring can be
' other ROM portions are floated from common earth

potential GND. When viewed from the input side,
therefore, the drive capacity (fan out) is required
which is large enough to drive only one ROM portion.
10 According to this embodiment, therefore, the same
effects can be obtained as those of when the whole
logic circuit is driven but requiring a drive
capacity which is about 1/16 that of when the whole
logic circuit is to be driven. 1In effect, the
15 drive capacity can be greatly reduced, and the
burden for drive can be greatly reduced. Moreover,
éince base lines D4 to D7 of low-order bits can be
im) commonly used as shown in Fig. 6, the base-driving
IIL circuits (INV100 to INV1l6 of Fig. 6) can be
20 commonly used to further reduce the conéumption of
electric powér; There is no need to provide a
base-driving IC for each of the ROM portions, and
the chip érea can be greatly reduced. Further,
since the base lines are commonly used, the wiring

25 layout can be greatly simplified, offering increased



sinmply and neatly arranged anong the ROM portions M to ML6. Further, the

menory can establish the 10 interface relative to IlIL circuits as"a . _
mat't_e course. At present, |IL circuits having various advantages are ™
frequ?ﬂg'y used as digital elenents. Therefore, the IIL conpatibility

presents a great nerit even fromthe standpoint of expanding.the 15
util.izable range for the users. Fig. 9 is a section view of the chip cut
along the line AAA" in Fig. 6 (cut alan ékgaline B-B in Fig. 8).
Structure of the device is sinply descri’bed 20 below. An N err] -type
buried | ayer 200 is provided in a portion of a P -type silicon substrate
100, and an ftyedddit &pilayowt. | ayer 300 is formed on the P -type silicon
substrate 100 and on the N -type buried layer 200. In the epitaxial |ayer
300 are 25 fIxt nette caboveeenit fdnesd cembaddarent00 furstheamiores, as - 19
- the base of an inverse transistor constituting the IIL circuit, and a P
-type diffusthmn logir Biutharssuesessively njirdmagiuced it P-t ype
diffusion layer 400 are further forned a plurality of N -type 5

di ffusi on | &&ke sPlexaliky f ROM poxeions M1 Aq MSr@liopgdhe zing fil m 900

is fonred on_the ngin
5 direction in which the base regions B of IIL cir-

cuits Q300 to Q307 constituting_the ROM portions
Ml to M16 run. Therefore, the wiring can be very
simply and neatly arranged among the ROM portions
Ml to Ml16. Further, the memory can establish the
10 interface relative to IIL circuits as a matter of
course. At present, IIﬁ circuits having various
advantages are frequently used #s digital elements.
Therefore, the IIL éompatibility_presents a great
merit even from the standpoiﬁt of expahding the
15 utilizable range for the users.
Fig. 9 is a section view of the chip cut along
the line A-A' in Fig. 6 (cut along thé line B-B'
in Fig. 8). .
Structure of the device is simply described
20 below. An N+—type buried layer 200 is provided in
a portion of a P -type silicon substrate 100, and
an N -type epitaxial layer 300 is formed on the
P -type silicon substrate 100 and on the N+-ty§e
buried layer 200. In the epitaxial layer 300 are

25 formed a P-type diffusion layer 400 that serves as



surface of the N -type epitaxial layer 300. An alumniumwring 700 of the
firgt,layer is contacted to the epitaxial |ayer 300 through openings forned

30 ¥ in the thermally oxidizing film900. The al unminiumw rings 700aZto0
700x run in a direction perpendicular to the surface of the paper to s
constitute alum ni.umw ring L300 to L315 of Fig. 6. 15 Ther

further fornmed an internediate insulat- ing film 1000 consisting of an
[err] filmformed by the chem cal vapor depqaition, and al um niumw ring
1100 of the second layer is forned thereon. “Porti ons of the second

al um ni um | ayethélbasar ef2@n inversensrapdisborheonstitutingi them | ayer 700
t hrough the holes fornmed in the internediate insulating film 1000. On the
second al uni ni &L gj&euttooand poPnedyref fhAFupdeni JayesnsSe? | Bhaboo

conposed, for exanple, of a paqlyimde-type resin. 25 . As descri bed
above, the N-t$FEVES A3AR LPdPEEor. | IBothesBotyRf BLEEUBLRN 1o assume

Civity bf the SHBEnIGY AranePaeape corped #/pESRakity; 8 REErERE o
control gthe sel§¢l,Q A0 a3ersCtndl Berve aENLRPLLESPS. a
thermally oxidizing film 900 is fomred on the main
surface of the N -type epifaxial layer 300. An
aluminium wiring 700 of the first layer is contacted
to the epitaxial layer 300 through openings formed
10 in the thermally oxidizing film 900.

The aluminium wirings 700a to 700x run in a
direction perpendicular to the surface of the paper
to constitute aluminium wiring L300 to L315 of
Fig. 6.

15 There is further formed an intermediate insulat-

ing £ilm 1000 consisting of an SiO, film formed by

2
the chemical vapor deposition, and aluminium wiring

i 1100 of the second layer is fofmed thereon.
Portions of .the second aluminium layer 1100 are

20 connected to the first aluminium layer 700 through

the holes formed in the intermediate insulating
film 1000. On the second aluminium layer 1100 is
formed a final passivation film 1200 composed, for
example, of a polyimide-type resin.

25 As described above, the N -type epitaxial layer



According to the present invention as described above, the capacity of a
ROM enpl oying IIL circuits can be increased without so increasing the cthip
ar ea,@ﬁ ting the consunption of electric power. 10 This can b®
reali very si-nply by isolating the individual ROM portions by isolation
| ayers, and by-providing a switching circuit which causes the emtters of

I nverse transistors in IIL circuits to assune the floating condition or
earth poten- 15 tial. Therefore, the consunption of electric power
does not increase in this portion=~ 8hd the chip area does not increase,
either. Further, in pro- ducing integrated circuits that contain anal og
circuits and digital circuit.-the isolation |ayers 20 for isolating the
i ndi vi dual RO0 gant bensaygedo&of @ssumes eaxith anPotShfiadt ATt he formation of
an isolation | ayer that isolates anal og el enents. Therefgore, there is no

i ncrease i ntPRe TIPS CONNEIQRRC PN g SPRtEQLALBE EhecEPRuc2S

Sased, upon W1SAR0Ke TRl L OISLIEAS LSt sE00 o - ZhrBengEalv PUt 1 1t0
pouer can beuf BUEINIEO L QonPHRIPLbe TaBLIBL nohlEbIEE: bpe Pase |ines
5 ROM portions.
According to the present invention as described
above, the capacity of a ROM employing IIL circuits
can be increased without so increasing the chip o
area, limiting the consumption of electric power.
10 This can be realized very simply by‘isolating
the individual ROM portidns by isoclation layers,
and by providing a switching circuit which causes
the emitters of inverse transistors in IIL circuits
to assume the floating condition or earth poten-
15 tial. Therefore, the consumption of electric power
does not increase in this portion, and the chip
area does not increase, either. Further, in pro-
ducing integrated circuits that contain analog
circuits and digital circuit the isolation layers
20 for isolating the individual ROM portions can be
formed simultaneously with the formation of an
isolation layer that isolates analog elements.
Therefore, there is no increase in the process for-
producing integrated circuits.

25 Based upon the above-mentioned means that can
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5 help greatly to reduce the chip area and increase freedom for

| ayquf. As described above, the principal features of the present invention
are derived fromthe fact that it is acconplished by taking int
consi deration various.characteristics 10 t hat shoul d be qE§%5ded for

I ntegrated circuitss. A second enbodi nent_ of the present invent ‘Wi | | be
descri bed below in. conjunction with Fl%% =7 and 8. 'According to this
enbodi ment, the structure of the 15 logic circuit of the first

enbodi nent is sinplified, and the nunber of elenments constituting the |ogic
circuit is redbeceasilly fpudt intco egiagddcen shapleheaielhidation non- sel ect
of a plurality of ROMs shown in Fig. 8 is 20 directly controlled by
control signal ¥idl' showGthatptdeucoasyppsiont ofcrdectngcROMWAD' that is
shown in Fig. 7. The selecting ROM Mo' shown in Fig. 7 is con- structed in
the same nanneFaasthéFdGFeﬁI% 0,2 £o%4 exgmple, P§eﬁG?QB§BFalned here. The

control signalsg Gl en ated by the selecting ROM Mb' have
a low | evel %?§F8e$blﬁ§ea§8556ﬁﬁgﬁ aﬁﬁl%ﬂ iﬁeaFFEng%@el of 0.7

-Y?L;' A% Shownh&lp g%% y %bn%ehuce %he bh&geggggrghdlRntggagontrol signal

freedom for layout. As described above, the
principal features of the present invention are
derived from the fact that it is accomplished by
taking into consideration various characteristics

10 that should be provided for integrated circuits.

A second embodiment of the present invention

will be described below in. conjunction with Figs. 7 and

8. "According to this embodiment, the structure of the

;5 logic circuit of the first embodiment is simplified,

‘and the number of elements constituting the logic
~¢ircuit is reduced.
L The feature resides in that the select or non-
select of a plurality of ROM's shown in Fig. 8 is
20 directly controlled by control signals Gl' to Glé6'
produced by a mat-selecting ROM Mo' that is shown
.in Fig. 7.
The selecting ROM Mo' shown in Fig. 7 is con-
scructed in the same manher as that of Fig. 2 and

25 is not explained here. The control signals Gl' to



5 Is directly connected to the epitaxial |ayer of each of the ROM

portions, it is possible to control the select or non-select of the ROM ~~
portions. As shown in Fig. 8 furthernore, the injector is forned in a
single form(INJ10, INJII, ---) in 10 the ROM portions M', M', ---,
and each of injectors is connected to a single constant-current source
[err]. The r"Mjection current can be automatically controlled if the

- potential of epitaxial layer of a plurality of ROM portions is controlled
by the 15 select signals A"~ t& Gl6'. Fig. 9 is a section view al ong

the line B-B of Fig. 8 According to the present invention, the follow ng
ef fects can , obtai ned: .20 (a) -The is divided . into a plurality of ROM
portions vvhcf'ﬁé a‘?%‘_‘?f%%?%gb¥r c%%% t%d?%ntrf%ﬁe. &iko% rings of
%0 HAPUBadEE SR UIEEG ot e, L8 O Ry 106aL) W I 0" 972

bei ng 25
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25

ron 1s sel ected t sign is |liberated

in Fig. 9, therefore, if the control signal line
is directly connected to the epitaxial layer of
each of the ROM portions, it is possible to control

the select or non-select of the ROM portions.

As shown in Fig. 8, furthermore, the injector ' v

is formed in a single form (INJ10, INJ1ll, =---) in
the ROM portions M1l', M2', ---, and each of the
injectors is connected to a single constant-current
source IT. The injection current can,be-automaﬁically
controlled if the potential of epitaxial layer of
a plurality of ROM portions is controlled by the
select signals Gl' to Gl6'.

Fig. 9 is a section view along the line B-B'

of Fig. 8.

According to the present invention, the

following effects can be obtained:

(a) The ROM is divideé into a plurality of ROM
portions which are floated from common earth
potential. Bit strings of logic inputs are divided
into two groups, the bit strings of one.group being

commonly input to the plurality of ROM portionms, .

[



condition where it is floated fromcomon earth 5 potential. Only the
sel ected ROM portion is acti- vated. Therefore, the logic circuit based

ypon-the IIL circuits and, particularly the logic circuit co sting
chiefly of ROM can be.realized on a | arge scale, wthout so%@éﬁreasing t he
consunption 10 . of electric power, and w thout requiring dr.ivve buffer
of an extrenely large capacity. (b) The logic inputs are introduced
successively to the plurality of ROM porti @as-along a direction in which

t he base regions of IIL circuits consti- 15 tuting the ROM portions
run. Ther ef or 8nd hehenibithgsteings ofriheiogter arbureaidingusadged anong
the ROM portions, and a |large ROM can be forned with sinple construction.
Owi ng to the abeveradntemeldehisignals) MA@ portiqm)ist wellestedr e,
there is obtained such a syner- gistic effect that a digital circuit having

a data processifti HmAAForsigmrth anYrie HiberAted) frxegetheér with an
o209 £ oLt LA er] OB L SO Il ety (IS BR7L 00 PO
surr oundsed by t%érﬁ@iﬁ.’ OrbAﬂV etghe Tg]eefl.éacrteescf %ﬂ '}:%%‘r)}j.io%n iisS arc]:%ti-l imted to
_vated.. Therefore, the logic éircuit based upon .the
IIL circuits and, particularly the logic circuit
consisting chiefly of ROM can be realized on a
large scale, without so increasing the consﬁmption
10 of electric power, and without requiring a drive
buffer of an extremely large capacity.
(b) The logic inputs are introduced successivelj
to the plurality of ROM portions along a direction
in which the base regions of IIL circuits consti-
15 tuting the ROM portions run. Therefore, the wiring
can be very simply and neatly arranged among the
ROM portions, and a large ROM can be formed with
8 simple construction.
Owing to the above-mentioned features {(a) and
20 (b) furthermore, there is obtained such a syner-
gistic effect that a digital circuit having a data
processing function of a high degree is formed

together with an analog circuit without hindering

the characteristics of the analog circuit.



this feature. The region to be conpletely isolated 5 I's the one where the
transistors QGO0 to BO7 are fornmed as shown in Figure 4. Thus, the o
transistors Q400 to 415 need not necessarily be formed in an island regfﬁﬁ
surrounded by:; i sol ation region. The above enbodi nents have descri bed
the 10 case w the invention was adapted to logic circuit.technique for
produci ng singl e-chi p-type sem conductor integrated circuit devices in such

“afield of utilization that served as the_background of the invention.

Again, the present 15 invention is not "I #&iTed to this feature. For
I nstance, the invention can be adapted to logic circuit technique

constituted by using a ELuEgkLgéﬁﬁ%Béggéggggacﬁﬂgohgﬁggfgteghgircuit

devi ces formed for each of ons. The | nventioh ¢an 20 at | east

be adapted togppfepbesiBhguGetar al o SLPPohABE8 bQOtReCitbYhtSon - 25-
CLAI MS. 1. Alogic circuit including: (a) a plurality of

senmi conduct or1 59akQnsThlaprasene! eaveheabhyissabet edmitea each other; (D)
integrated injection logic circuits 5 consisting of injector transistors
formed in saithis feature. The region to be comp}etely_isolated
S is the one where the transistors Q300 to Q307 are
formed as shown in Figure 4. Thus,_the transistors
Q400 to Q415 need not necessarily be formed in an
island region surrounded by the-isolation region. \\)
The above embodiments have described the
10 case where the invention was adapted to logic
circuit technique for.producing single-chip-type
semiconductor integrated circuit devices in such
a field of utilization that served as the
background of the invention. Again, the present
15 invention is not limited to this feature. For
instance, the invention can be adapted to logic
circuit technique constituted by using a plurality -
of semiconductor integrated circuit devices formed
for each of the ROM portions. The invention can

20 at least be adapted to the technique for forming

large logic circuits.




plurality of sem conductor regions, and inverse transistors that utilize
sai d sem conductor regions as emtters therefor; (c) input signal lines for
;tréﬁ%nitting 10 input signal’'s to the bases of said inverse transistors by
el ectrically connectiing the bases of said inverse transistors of deQtegrated
Injection logic circuits formed in sai¢P pfurality of sem conduc‘r“egi ons;
and 15 cLAgMsa control circuit for controlling said plurstfty of
sem conductor regions to assunme either a reference potential or the
floating conditlon. 2. A logfcl|lopreuttrinciuvatingeding to claim1l, 20
wherein said plurality of sem conductor regions are electrically isolated
from each other by isol atfah aiplesabhty26f semiggndu@tor regioms| ogic
circuit according to claim1l1, wherein the electric current supplied to the
i nj ector transi 88®Fsare ehectriedl by clisPhpkedi BromogrehcPtlkerts forned in

the sem conductor regions, (s.controlled 5, by ,confrol signals generated by
a control circuit. 4. (95 tegrate rtﬁﬂ?cgtEBr&?ﬁbctﬁgt?%}ﬁgl,

5 consisting of injector transistors formed in said
plurality of semiconductor regions, and inverse
transistors that utilize said semiconductor regioﬁs
as emitters therefor;

W, (c) input sighal lines fbr transmitting

10 input signals to the bases of said inverse
transistors by electrically connecting the bases
of said inverse transistors of integrated
injection logic circuits formed in said plurality
of semiconductor regions; and

15 (d) a control circuit for controlling
said plurality of semiconductor regions to assume
either a reference potential or the floating
condition. |

— 2. A logic circuit according to claim 1,

20 wherein said plurality of semiconductor regions

are electrically isolated from each other by

isolation diffusion.
25
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wherein a sem conductor region consist of a silicon |layer formed by the
epi taxi al method. 5. A logic circuit including: 10 (a) a
control circuit which generates a plurality of control signals responsive
todinput signals of a first group; and (b) a plurality of read-only
nennries(@pich are constituted by integrated injection logic-circuits 15 of
I nj ector ansistors and inverse transistors, and which work responsive to
i nput signals of a second group; wherein responsive to said plurality of
control signals, the enitter of the-i @ferse transistor of 20 an integrated
injection logic circuit constituting one of said plurality of read-only
menories i s nmaintained at a reference potential, and_the emtters of the

i nverse trandrstors of A hPEdFafddcrite8FFBRALBEi EOcFLREM &7 constituti ng

ot her read-on 25 ries, excludin aid _one read-onply.nmeno are
i nt ai ned | AERELR ERE| ROSESRAFL FonPant sopBlEea®R0™ BReY sRgREY: 210
according to LG et GLLCULE cORnS| St.S Lnt egrated
Thiection | obfeherpEnrE Thekhe! 2heEBRhERY, ThiBULLoR°TSATE cEbeRRLE]
arranged formed in the semiconductor regions, is controlled

5 by control signalslgenérated by a control circuit.

4. A logic circuit according to claim 1,

wherein a semiconductor region consist of a silicon

layer formed by the epitaxial method. ' v/
5. A logic circuit including:
10 (a) a control circuit which generates a

plurality of control signals responsive to input
signals of a first group; and
(b) a plurality of read-only memories which

are constituted by integrated injection logic circuits

15 of injector transistors and inverse transistors, and
which work responsive to input signals of a second
group;
wherein responsive to said plurality of control
signals, the emitter of the inverse'trénsistor of

20 an integrated injection logic.circuit constituting
one of said plurality of read-only memories is
maintained at a reference potential, and the emitters
lof the inverse transistors of integrated injection
logic circuits constituting other read-only

25 memories, excluding said one read-only memory,

are maintained in the floating condition.

(L




Bto operate substantially as herein described with reference to and as
illy§tTéted in Figures 1 to 7, ot Figures 8 and 9 of the acconpanying

€r awr'ngs.
&)

R

- 27 -

6. A logic circuit according to claim 5,

wherein the control circuit consisﬁs of an

integrated injection logic circuit.

7. A logic circuit constructed and arranged
5 to operate substantially as herein described with

reference to and as illustrated in Figures 1 to 7,

or Figures 8 and 9 of the accompanying drawings.

[T



