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masterelice wiring of the plurality of input/output cells to supply a
predetermined bias voltage to the in- The present invention relates to a
semiconductor  put/output circuit. integrated circuit and, more
particularly, to a gate ar-  This invention can be more fully understood
from ray semiconductor integrated circuit such as a gate   5   the
following detailed description when taken in con- array LSI.
junction with the accompanying drawings, in which: In a conventional gate
array LSI, such as that de-  The above aspects and features of the present
scribed in IEEE J. Solid-State Circuits, vol. 14 no.5  invention will be
described in detail with reference to October 1979 pages 829-832, a
plurality of bias cir-  accompanying drawings, In which: cuits and a
plurality of input/output cells, a predeter-  io  Fig. 1 is a schematic
view showing an embodi- mined number of input/output circuits of which are
ment of the present invention; and formed by an aluminum master slice, are
arranged      Fig. 2 Is a circuit diagram showing a detailed ar- around an
internal CMOS logic gate. The input/output  rangement of the present
invention. circuits include a predetermined number of ECL Input  An
embodiment of the present invention will be and ECL output circuits. Each
bias circuit is arranged   15  described In detail with reference to the
accompany- beforehand at a predetermined position on a chip to  ing
drawings. generate a bias voltage for obtaining a constant cur-  Fig.
Ishows an embodimentofthe present inven- rent and a bias voltage to be
compared with an input  tion. In a gate array LSI, a plurality of
input/output signal and to supply these bias voltages to the input  cells
12, a predetermined input/output or bias circuits circuit and the output
circuit respectively. An in-  20  and the like of which are formed by an
aluminum mas- put/output cell portion excluding the bias circuits,
terslice, are arranged around an internal CMOS logic therefore, can be used
as the input or output circuits.  gate 11. Predetermined numbers of ECL
Input circuits A predetermined numberof conventional bias cir-  13, ECL
output circuits 14, and bias circuits 15 are cults are arranged beforehand
regardless of the num-  formed by the aluminum master slice of the
input/out- berof the input/output circuits before the input/output  25  put
cells 12. circuits are arranged, because large current drive    That is, in
the gate array LSI, the bias circuits 15 ability is required. However, some
bias circuits are of-  formed by the aluminum master slice of the
input/out- ten not used depending on the layout of the input/out-  put
cells 12 generate bias voltages necessary for the put circuits, and
therefor redundancy in circuit design  Input and output circuits 13 and 14
also formed by the cannot be inevitably avoided in conventional circuits.
30  aluminum master slice of the input/output circuits 12. The bias
circuits are arranged at fixed positions and  Fig. 2 shows a detailed
arrangement of the pres- cannot perform input/output operations of other
sig-  ent invention. An input circuit 16 and an output circuit nals,
resulting in inconvenience.                  17 of a pseudo-ECL level
formed by the aluminum In Patent Abstracts of Japan, vol. 11, No.17,
master slice of the input/output cells 12 require a bias 17.1.87 and JP-A-
61 188 980 a masterslice IC is de-  35  voltage forobtaining a
constantcurrent and a bias vol- scribed wherein a cell for obtaining an ECL
internal  tage to be compared with an input signal, respective- gate is
fabricated as a bias circuit element by means  ly. A bias circuit 18 formed
by the aluminum master of the aluminium masterslice wiring.
slice of the input/output cells 12 generates these bias It is, therefore,
an object of the present Invention  voltages. In Fig. 2, reference numeral
19 denotes a to provide a gate array semiconductor Integrated cir-  40
terminal for supplying the signals to the internal logic cuit apparatus
capable of arranging only necessary  gate; 20, a terminal for receiving the
signals from the bias circuits by arranging the bias circuits for in-
internal logic gate; 21, a power source; and 22, put/output circuits by an
aluminum master slice of in-  ground. put/output cells.
As described above, since the bias circuits are ar- Itis another object of
the present invention to pro-  45  ranged as needed, wasteful Input/output
cells need vide a gate array semiconductor integrated circuit ap-  not be
used, and the bias circuits can be arranged at paratus capable of
performing input/output opera-  any positions. tions of other signals by
variably changing positions  The circuit shown in Fig. 2 can be combined
with of the bias circuits.                              a gate array LSI,
an internal logic gate of which is op- In order to achieve the above
objects, a gate ar-  50  erated at a CMOS level, to arrange different bias
cir- ray semiconductor integrated circuit comprises:    cuits on one chip.
a plurality of input/output cells arranged       Note that, as an
application of the present inven- around an internal logic gate;
tion, a third voltage can be generated from a power an input/output
circuit, formed by an aluminum  source or ground voltage and can be used as
a power master slice wiring of the Input/output cells, perform-  55  source
for the input/output circuits. ing an input/output operation on a signal
for the inter-  As described above, according to the present in- nal logic
gate; and                                vention, a non-used bias circuit
need not be arranged a bias circuit formed by the same aluminum   by
supplying the bias voltages to the input/output cir- 2    
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circuitformed by the aluminum mas-   Aluminium-Master-Slice-Verdrahtung der
Ein- ter slice of the input/output cells, and a gate array
gangs/Ausgangs-Zellen (12) gebildet ist, um eine semiconductor integrated
circuit apparatus capable     vorgegebene  Bias-Spannung  an  die  Ein- of
performing input/output operations of other signals
gangs/Ausgangs-Schaltung (13, 14) zu liefern. >   can be provided by
changing an arrangement of the   5 bias circuit.
2. Schaltung nach Anspruch 1, dadurch gekenn- Reference signs in the claims
are intended for     zeichnet, dall die EingangslAusgangs-Schal- better
understanding and shall not limit the scope.   tung (13, 14) eine
ECL-Eingangs/Ausgangs- Schaltung (16, 17) umfal~t. 10 Claims
3. Schaltung nach Anspruch 2, dadurch gekenn- zeichnet, daS die
ECL-Eingangs/Ausgangs- 1. A gate array semiconductor integrated circuit
Schaltung (16, 17) eine ECL-Eingangs/Aus- comprising:
gangs-Schaltung  umfallt,  die  eine  Ein- a plurality of input/output
cells (12) arranged   15  gangslAusgangs-Operation fr ein Signal mit ei-
around an internal logic gate (11);                 nem Pseudo-ECL-Pegel
ausfuhrt. an Input/output circuit (13, 14), formed by an alu- minum master
slice wiring of said input/output  4. Schaltung nach Anspruch 1, dadurch
gekenn- cells (12) performing an input/output operation    zeichnet, daM
die Bias-Schaltung (15) elne Ein- on a signal from said internal logic gate
(11); and   20  richtung umfaft, um eine Bias-Spannung zur Be- a bias
circuit (15) formed by the same aluminum     reitstellung elnes konstanten
Stroms und eine master slice wiring of said input/output cells (12)
Bias-Spannung zum Vergleich mit einem Ein- to supply a predetermined bias
voltage to said in-  gangssignal zu erzeugen. put/output circuit (13, 14).
25 2. A circuit according to claim 1,                  Revendlcatlons
characterized in that said inputfoutput circuit (13,14) includes an ECL  1.
Circuit int6gr6 A semiconducteurs A matrice de input/output circuit (16,
17).                     portes comportant: 30            une pluralit6 de
cellules d'entr6e/sortie 3. A circuit according to claim 2,
(12) dispos6es autourd'une porte logique interne characterized in that
(11); said ECL inputloutput circuit (16, 17) Includes an       un circuit
d'entr6e/sortie (13, 14), form6 ECL Input/output circuit performing an
input/out-  parun cAblage de tranche maltresse d'aluminium put operation on
a signal of a pseudo-ECL level.  35  desdites cellules d'entr6e/sortie (12)
accomplis- sant une operation d'entr6e/sortie sur un signal 4. A circuit
according to claim 1.                     provenant de ladite porte logique
interne (11); et characterized in that
un circuit de polarisation (15) forme par le said bias circuit (15)
comprises means for gener-  mbme cablage de tranche maltresse d'aluminium
ating a bias voltage for obtaining a constant cur-  40  desdites cellules
d'entr6eesortie (12) pour appli- rent and a bias voltage to be compared
with an in-  quer une tension de polarisation predeterminie put signal.
audit circuit d'entr6e/sortie (13, 14). 2. Circuit selon la revendication
1, caracteris6 en ce Patentanspruche                               4S
que ledit circuitd'entr6elsortie (13, 14) comprend un circuit
d'entree/sortie ECL (16, 17). 1. Integrierte
Gate-Array-Halbleiterschaltung, um- fassend:
3. Circuit selon la revendication 2, caracterise en ce eine Vielzahl von
Eingangs/Ausgangs-Zellen         que ledit circuit d'entr6e/sortie ECL (16,
17) (12), die um ein inneres Logik-Gatter (11) herum   so  comprend un
circuit d'entr6elsortie ECL accom- angeordnet sind;
plissant une operation d'entree/sortie sur un si- eine
EingangslAusgangs-Schaltung (13, 14), die     gnal d'un pseudo niveau ECL.
durch eine Aluminium-Master-Slice-Verdrahtung der Eingangs/Ausgangs-Zellen
(12) geblldet ist,  4. Circuit selon la revendication 1, caracterise en' ce
die eine Eingangs/Ausgangs-Operation fOr ein  6S    que ledit circuit de
polarisation (15) comporte des Signal von dem inneren Logikgatter (11)
durch-     moyens pour generer une tension de polarisation fulhren; und
pourobten-run courantconstantetunetension de po- eine Bias-Schaltung (15),
die durch die gleiche    larisationdevantetre compardeAun signal d'entree.
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