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An object of the present invention is to provide an arrangement of I/0 pins
for an IC device which The present invention relates to an arrange-    is
capable of contributing to the prevention of gen- ment of input-output
(I/O) pins for an integrated  eration in other circuit of an adverse
influence due circuit (IC).                                 5   to
electro-magnetic wave interference. There is a class of integrated circuits
such as      Another object of the present invention is to charge coupled
device (CCD) in which the opera-    provide an arrangement of I/O pins for
an IC device tion of the circuit is controlled based on the fun-  which is
capable of suppressing the generation of a damental high frequency clock
signals that are     high frequency radiation from the power supply
received by the circuit. In such a circuit, the signal  10  current loops.
that is needed for the operation of the circuit is     The above objects
are solved in accordance arranged to be formed incessantly by internally
with the invention by an integrated circuit device, switching the power
supply signal by means of the  comprising: an integrated circuit package;
an in- fundamental clock signal. Due to such an arrange-  tegrated circuit
chip (1) contained in said package, ment, there is generated in general a
high fre-  15  said integrated circuit chip including at least digital
quency electromagnetic wave with energy that is    circuits which are to be
operated by high frequency proportional to the strength of the fundamental
power signals; a set of first I/O pins which extend clock signal. The
electromagnetic wave thus gen-   from said package and which are arranged
to be erated tends to affect adversely the operation of  connected,
respectively, to first terminals of a plu- other external circuits,
especially of high frequency   20  rality of power supplies required for
providing said circuits (electromagentic wave interference). In par-  high
frequency power signals; at least one second ticular, in prior art IC
devices, the power supply  I/O pin which is to be connected to at least one
current loops are long due to the arrangement for  second terminal of the
plurality of power supplies, the I/0 pins. Hence, the radiated energy of
the high  said at least one second terminal serving as a frequency
electromagnetic wave is large, resulting   25  ground terminal; and bypass
capacitors connected, in an electromagnetic wave interference which is
respectively, between each of said first terminals large accordingly. In
order to prevent the genera-  and ground; said set of first I/0 pins and
said at tion of such an electromagnetic wave interference,  least one
second I/O pin being arranged adjacent a countermeasure is ordinarily
worked out such as  to each other and at positions nearest to the digital
to shield the integrated circuits that can potentially  so  circuits such
that each first I/O pin, said integrated become the cause of the
electromagnetic wave       circuit chip, said at least one second I/O pin
and a interference, along with the peripheral circuits.  respective one of
said bypass capacitors forms a However, the shielding method is
inconvenient in   current loop of minimized length. that it takes trouble
for its implementation. More-  These and other objects, features and
advantages over, measures against a large electromagnetic  35  of the
present invention will be more apparent from wave interference such as the
one mentioned in     the following description of a preferred embodi- the
above, necessarily involve factors that are    ment, taken in conjunction
with the accompanying largely technical skill in nature, so that there are
drawings. cases in which the adaption of the shielding mea-      Figure 1
is a block diagram for I/O pins of a sure alone is often found to be
insufficient. For this  40  prior art IC device; and reason, appearance of
other measures, in addition     Fig. 2 is a block diagram for I/O pins of
an IC to the shielding measure, has been desired against    device
embodying the present invention. the electromagnetic wave interference. In
fact, ur-    Referring to Fig. 2, there is shown an IC device gently needed
is the availability of an optimum    of DIP-type package embodying the
present inven- measure which may be obtained, for example, by a   45  tion.
combination of a plurality of measures depending       As shown in the
figure, the IC device com- upon the need.
prises an IC chip 1, which is mounted on a pin 22 From JP-A-59-222949 a
superhigh integrated      and is molded by a package 7 made of synthetic
electronic circuit device is known which has a     resins, and I/O pins 8
through 21. And, two kinds of plurality of pads for external connection and
refer-  50  power supply 3 and 5 (heareafter 3 and 5 will be ence potential
and external connection and signal.  referred to as [err] power supply" and
[err] power The pads for external connection and reference     supply",
respectively) that are needed for operating potential are arranged to be
mutually opposite to  the IC chip (referred to as "chip" hereafter) 1, and
the pads for external connection and signal. The   a ground that
constitutes the common power sup- pads for external connection and
reference are  55  ply for both power supplies 3 and 5, are connected 



mutually coupled together by a wiring layer formed  to the I/O pins that
are provided on the package  7 on the substrate of the superhigh integrated
elec-  in the following manner. Namely, pins 10 and 12 tronic circuit
device.                             constituting a set of first I/O pins
(hereafter 10 and 2    3                EP 0 205 728 B1                   4
12 will be referred to as [err] power supply termi-  power supply 5, and a
path VDD power supply 3- nal" and [err] power supply terminal", respec-
VDD power supply terminal 36 - chip 1 - ground tively) that are connected
to the power supplies 3  terminal 30 - ground - bypass capacitor 25 - and
5, respectively, are arranged at the positions  VDD power supply 3 is
formed as the power supply that are on both sides of, and adjacent to, a
pin   5   current loop for the VDD power supply 3. (referred to as "ground
terminal" hereafter) 11 con-  In the two paths, the former path is formed
stituting a second I/O pin to which the ground is  between the ground
terminal 30 and the adjacently connected, and at the same time, make both
power  arranged [err] supply terminal 31 so that its path supply terminals
10 and 12 and the ground termi-  length is not much different from that in
Fig. 2. nal 11 to be closest to the chip 1. A feature of the  10  However,
the latter path is formed between the present IC device is that, by
arranging the termi-  ground terminal 30 and the VDD power supply ter- nals
as in the above, the lengths of the power   minal 36 that is situated
nearly diagonally removed supply current loops that are formed between the
from the ground terminal 30 on the IC device. two power supply terminals 10
and 12, and the    Therefore, its loop length is necessarily longer than
ground terminal 11 can be minimized. Therefore,  15  the path length in
Fig. 2, described hereinbefore. the high frequency radiation from the loops
can be  This means that the amount of energy in the high reduced. It should
be noted in Fig.2 that in the  frequency region that is radiated from these
power neighborhood of both power supply terminals 10   supply current loops
is greater than the amount of and 12 there are provided bypass capacitors
25   energy in the high frequency region radiated from and 27 for the VDD
power supply 3 and the [err]  20  the power supply current loops that are
formed in power supply 5, respectively.                    the IC device of
Fig. 2. In other words, it signifies In other words, in an IC device that
has the  that a reduction in the lengths of the power supply arrangement
for terminals as described above,    current loops is achieved by arranging
the power there are formed paths VDD power supply 3 - [err]   supply
terminals 9 and 11 adjacent to the ground power supply terminal 10 - chip 1
- ground   25  terminal 10, resulting in an effect of suppressing terminal
11 - ground - bypass capacitor 25 -     the high frequency radiation from
the loops. [err] power supply 3 and [err] power suppply 5 -
Therefore, by devising a countermeasure [err] power supply terminal 12 -
chip 1 - ground   against the electromagnetic wave interference, terminal
11 - ground - bypass capacitor 27 -     such as reduction in the lengths of
the power [err] power supply 3 as the power supply current  30  supply
current loops in the IC device itself, it may loops for high frequency
component. That is, due  become possible at times to do without the shield-
to the arrangement that the power supply terminals  ing measure. Also, by
employing the above meth- 10 and 12 are set adjacent to the ground terminal
od along with the shielding measure, it may be 11 and at positions nearest
to the chip 1, and that  expected to become possible to prevent more the
bypass capacitors 25 and 27 are arranged in  35  positively the generation
of an adverse influence the respective neighborhood of both power supply
due to electromagnetic wave interference. terminals 10 and 12, the loop
length of either of the  It should be mentioned that although the de- high
frequency component paths for power supply  scription of the present
embodiment given in the current can be made small.
foregoing is made in conjunction with a DIP-type Now, a general prior art
IC device, as shown   40  package, it will also be applicable naturally to
other by Fig. 1, having arrangement of I/0 pins with a  devices such as
flat package, chip carrier type large quantity of radiated energy of high
frequency  package, and pin grid array type package. electromagnetic wave
will be compared with the      In addition, the construction described in
the above embodiment of the present invention. In the  above is such that
the [err] power supply terminal IC device of Fig. 1, having the I/O pins 29
through   45  10 and the [err] power supply terminal 12 are 42, the pin 30
is used as the ground terminal. It  arranged on respective sides of the
ground termi- has an arrangement of I/0 pins in which the pin 31  nal 11.
However, construction is not limited to this that is situated adjacent to
the ground terminal 30  arrangement alone. Thus, for instance, an arrange- 



is the [err] power supply terminal, and further, the  ment may also be made
in which the VDD power pin 36 is the VDD power supply terminal. Further,
50  supply terminal and the ground terminal are ar- other components of
Fig. 1 that are identical to  ranged on both sides of the [err] power
supply those in Fig. 2 are designated by identical symbols  terminal. as in
the latter to omit additional explanation.     Moreover, the foregoing
description of the em- In the IC device as shown in Fig. 1, a path [err]
bodiment was made for the case when there is just power supply 5 - [err]
power supply terminal 31 -   55  one ground for two power supplies 3 and 5.
How- chip 1 - ground terminal 30 - ground - bypass    ever, when there
exist separate grounds for each of capacitor 27 - [err] power supply 5 is
formed as   the two power supplies, similar effect can be ex- the power
supply current loop due to the [err]      pected by arranging the pins for
each pair of power 3    5                 EP 0 205 728 B1
6 supply and ground to be adjacent to each other,   2. A device as claimed
in claim 1, in which said and then by arranging the two sets of the power
second terminal connected to said second I/0 supply and ground pair
adjacent to each other.        pin is common to more than three power sup-
Furthermore, when one ground is shared by          plies and in which the
integrated circuit pack- pore than three power supplies, it becomes neces-
5  age is a grid array type package. sary to arrange the first and second
I/0 pins in such a way as to place each power supply terminal  3.  The
device as claimed in claim 1, in which at a position which Is adjacent to
the ground termi-  said second terminal connected to said second nal, in
order to minimize the lengths of the power   I/O pin is common to two power
supplies and supply current loops. In particular, such consider-  10  said
second I/0 pin is arranged between said ation needs for applying the
present concept to an    first I/0 pins. IC device of the so-called pin
grid array (PGA) type, rather than to a DIP-type IC device as was  4. The
device as claimed in claim 1, in which employed in connection with the
description of the    each power supply has a separate second present
embodiment.                          15      terminal, a plurality of
second I/O pins is pro- In summary, according to the present inven-
vided, the second I/O pins being connected, tion, the I/O pins on the IC
package are arranged     respectively, to the second terminals, the first
such that the first I/O pins connected to the power   and second I/0 pins
for each first and second supplies are positioned adjacent to the second
I/O     terminal of a power supply are arranged as a pins connected to the
ground that correspond to  20   pair adjacent to each other, and in which
said respective power supplies. By so arranging, gen-      pairs are
arranged adjacent to each other. eration of a high frequency radiation from
the pow- er supply current loops can be suppressed by the  5. The device as
claimed in claim 1, in which the reduction in the lengths of the power
supply cur-    integrated circuit package is a DIP type pack- rent loops.
Therefore, such an arrangement can   25   age. qualify as one sure and
appropriate measure for preventing the generation of the electromagnetic
6. The device as claimed in claim  1, in which the wave interference.
integrated circuit package is a flat package. Claims
30  7. The device as claimed in claim 1, in which the integrated circuit
package is a chip carrier type 1. An integrated circuit device, comprising:
package. an integrated circuit package (7); an integrated circuit chip (1)
contained in  Revendications said package, said integrated circuit chip in-
35 cluding at least digital circuits which are to be  1. Dispositif de
circuit integr6 comprenant: operated by high frequency power signals;
un bottier de circuit int6gr6 (7); a set of first I/O pins (10,12) which
extend      une puce de circuit int~grd (1) contenue from said package and
which are arranged to       dans le boltier, cette puce pour circuit
int6gr6 be connected, respectively, to first terminals of  40  comprenant
au moins des circuits numdriques a plurality of power supplies (3,5)
required for  qui doivent Stre mis en oeuvre par des signaux providing said
high frequency power signals;      de puissance haute frequence; 



at least one second I/O pin (11) which is to      un  ensemble  de
premieres  broches be connected to at least one second terminal
d'entr6e/sortie (10, 12) qui s'6tendent a partir of the plurality of power
supplies, said at least  45  du boltier et qui sont disposees pour Stre one
second terminal serving as a ground ter-      connectees respectivement aux
premieres bor- minal;                                            nes d'une
multitude d'alimentations en tension and bypass capacitors (25, 27)
connected,      (3, 5) n6cessaires pour ddlivrer ces signaux de
respectively, between each of said first termi-   puissance haute
frequence; nals and ground;                          so          au   moins
une   seconde   broche said set of first I/O pins and said at least
d'entree/sortie (11) qui dolt 6tre connect~e & one second I/O pin being
arranged adjacent to     au moins une seconde borne de la multitude each
other and at positions nearest to the        d'alimentations en tension,
cette au moins se- digital circuits such that each first I/O pin, said
conde borne servant de borne de masse integrated circuit chip, said at
least one second   55  et des condensateurs de d6couplage (25, I/O pin and
a respective one of said bypass        27) connectes respectivement entre
chacune capacitors forms a current loop of minimized      des premieres
bomes et la masse; length.
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6 supply and ground to be adjacent to each other,   2. A device as claimed
in claim 1, in which said and then by arranging the two sets of the power
second terminal connected to said second I/O supply and ground pair
adjacent to each other.        pin is common to more than three power sup-
Furthermore, when one ground is shared by         plies and in which the
integrated circuit pack- nore than three power supplies, it becomes neces-
5  age is a grid array type package. sary to arrange the first and second
I/O pins in such a way as to place each power supply terminal  3.  The
device as claimed in claim 1, in which at a position which is adjacent to
the ground termi-  said second terminal connected to said second nal, in
order to minimize the lengths of the power   I/0 pin is common to two power
supplies and supply current loops. In particular, such consider-  10  said
second I/0 pin is arranged between said ation needs for applying the
present concept to an    first I/O pins. IC device of the so-called pin
grid array (PGA) type, rather than to a DIP-type IC device as was  4. The
device as claimed in claim 1, in which employed in connection with the
description of the    each power supply has a separate second present
embodiment.                          15      terminal, a plurality of
second I/O pins is pro- In summary, according to the present inven-
vided, the second I/O pins being connected, tion, the I/O pins on the IC
package are arranged     respectively, to the second terminals, the first
such that the first I/O pins connected to the power   and second I/0 pins
for each first and second supplies are positioned adjacent to the second
I/0   terminal of a power supply are arranged as a pinsins connected to the
ground that correspond to  20    pair adjacent to each other, and in which
said respective power supplies. By so arranging, gen-      pairs are
arranged adjacent to each other. eration of a high frequency radiation from
the pow- er supply current loops can be suppressed by the  5. The device as
claimed in claim 1, in which the reduction in the lengths of the power
supply cur-    integrated circuit package is a DIP type pack- rent loops.
Therefore, such an arrangement can   25   age. qualify as one sure and
appropriate measure for preventing the generation of the electromagnetic
6. The device as claimed in claim 1, in which the wave interference.
integrated circuit package is a flat package. Claims
30  7. The device as claimed in claim 1, in which the integrated circuit
package is a chip carrier type 1. An integrated circuit device, comprising:
package. an integrated circuit package (7); an integrated circuit chip (1)
contained in  Revendications said package, said integrated circuit chip in-
35 cluding at least digital circuits which are to be  1. Dispositif de
circuit int~gr4 comprenant: 



operated by high frequency power signals;             un bottler de circuit
intdgr4 (7); a set of first I/O pins (10,12) which extend      une puce de
circuit int6gr6 (1) contenue from said package and which are arranged to
dans le boltier, cette puce pour circuit inttgr6 be connected,
respectively, to first terminals of  40  comprenant au moins des circuits
numdriques a plurality of power supplies (3,5) required for  qui doivent
Gtre mis en oeuvre par des signaux providing said high frequency power
signals;      de puissance haute frdquence; at least one second I/O pin
(11) which is to      un  ensemble  de  premieres  broches be connected to
at least one second terminal      d'entr6e/sortie (10, 12) qui s'4tendent h
partir of the plurality of power supplies, said at least  45  du bolter et
qui sont dispos~es pour Ctre one second terminal serving as a ground ter-
connectles respectivement aux premieres bor- minal;
nes d'une multitude d'alimentations en tension and bypass capacitors (25,
27) connected,     (3, 5) n6cessaires pour ddlivrer ces signaux de
respectively, between each of said first termi-   puissance haute
frdquence; nals and ground;                          50         au   moins
une   seconde   broche said set of first I/0 pins and said at least
d'entr~e/sortie (11) qui doit Otre connect~e A one second I/0 pin being
arranged adjacent to     au moins une seconde borne de la multitude each
other and at positions nearest to the        d'alimentations en tension,
cette au moins se- digital circuits such that each first I/O pin, said
conde borne servant de borne de masse integrated circuit chip, said at
least one second   55  et des condensateurs de d6couplage (25, IO pin and a
respective one of said bypass        27) connectes respectivement entre
chacune capacitors forms a current loop of minimized      des premibres
bornes et la masse; length.
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8 d'entree/sortie et d'au moins une seconde bro-     gen enth~lt, die durch
hochfrequente Energie- che d'entree/sortie etant disposdes mutuelle-
signale betrieben werden sollen; ment adjacentes et & des emplacements le
plus prbs possible des circuits num6riques de      einen Satz von ersten
l/O Stiften (10, 12), die fagon telle que chaque premibre broche   5
von der Packung hervorstehen und die ange- d'entr6e/sortie, la puce pour
circuit integre, la  ordnet sind, um jeweils an erste AnschlUsse au moins
une seconde broche d'entr6elsortie        einer Vielzahl von
Energieversorgungen (3, 5) et le condensateur respectif des condensa-
angeschlossen zu werden, die fOr die Bereit- teurs de decouplage forment
une boucle de          stellung der hochfrequenten Energiesignale be-
courant d'une longueur reduite au minimum.  10     n6tigt werden; 2.
Dispositif selon la revendication 1, dans lequel    wenigstens eanen llO
Stiff (11), der an wenig- la seconde borne connectee a la seconde bro-
stens einen zweiten AnschluB der Vielzahl von che d'entr~e/sortie est
commune & plus de          Energieversorgungen angeschlossen werden trois
alimentations en tension et dans laquelle  15  soil, wobel wenigstens ein
zweiter AnschluO als le boftier de circuit integr6 est un bofter du
MasseanschluB dient; type a matrice de broches. und einen
Oberbrickungs-Kondensator (25, 3. Dispositif selon la revendication 1, dans
lequel    27), der jeweils zwischen jedem  der ersten la seconde borne
connect6e a la seconde bro-  20   AnschlOsse und Masse angeschlossen ist;
che d'entree/sortie est commune aux deux all- mentations en tension et dans
lequel la secon-     wobei der Satz von ersten I/O Stiften und we- de
broche d'entr~e/sortie est dispos6e entre       nigstens ein zweiter UO
Stift benachbart zuein- les premieres broches d'entree/sortie.
ander und an Positionen am nachsten zu den 25      digitalen Schaltungen
angeordnet sind, so daR 4. Dispositif selon la revendication 1, dans lequel
jeder erste I/O Stift, der integrierte Schaltungs- chaque alimentation en
tension comporte une        chip, wenigstens ein zweiter I/O Stiff und sin
seconds borne separee, une multitude de se-        jeweiliger
Oberbrackungs-Kondensator  eine condes broches d'entree/sortie etant
prevues,      Stromschleife von minimierter tInge bilden. les secondes
broches d'entree/sortie 6tant  30 connectees respectivement aux secondes
bor-     2. Vorrichtung nach Anspruch 1, 



nes, les  premiere  at seconde  broches            wobei der zweite, an den
zweiten I/O Stift d'entr~elsortie pour chaque premibre et secon-
angeschlossene AnschluB mehr als drei Ener- de bornes d'une alimentation en
tension etant      gieversorgungen gemeinsam ist und die inte- disposees
comme une paire mutuellement ad-  35     grierte Schaltungspackung eine
Gitter-Feld- jacente et dans lequel ces paires sont dispo-      Typ-Packung
ist. sees mutuellement adjacentes. 3. Vorrichtung nach Anspruch 1, 5.
Dispositif salon la revendication 1, dans loquel    wobei der zweite, an
den zweiten I/O Stift le boftier de circuit integre est un bottier du   40
angeschlossene AnschluB zwei Energieversor- type a double rang6e de
connexions.                gungen gemeinsam ist und der zweite I/O Stiff
zwischen den ersten I/O Stiften angeordnet ist. 6. Dispositif selon la
revendication 1, dans lequel le boftier de circuit integre est un bolter
plat.  4. Vorrichtung nach Anspruch 1, 45      wobei jede Energieversorgung
einen getrenn- 7. Dispositif salon la revendication 1, dans loquel   ten
zweiten AnschluB besitzt, sine Vielzahl von le botter de circuit integrd
est un botier du     zweiten I/O Stiften vorgesehen ist, wobei die type
pav6 de puce.                                 zweiten I/O Stifte jeweils an
die zweiten An- schiOsse angeschlossen sind, und die ersten PatentansprUche
50       und zweiten l/O Stifte fOr jeden ersten und zweiten AnschluD einer
Energieversorgung als 1. Integrierte Schaltungsvorrichtung, umfassend:
ein zueinander benachbartes Paar angeordnet sind, und wobei die Paare
zueinander benach- eine integrierte Schaltungspackung (7);            bart
angeordnet sind. 55 eanen in der Packung enthaltenen integrierten  5.
Vorrichtung nach Anspruch 1, Schaltungschip  (1), wobei der integrierte
wobei die integrierte Schaltungspackung eine Schaltungschip wenigstens
digitale Schaltun-       DIP-Typ-Packung ist. 5 * C   L   M4  S *    9
EP 0 205 728 B1                       10 6. Vorrichtung nach Anspruch 1,
wobai die integrierte Schaltungspackung elne Flach-Packung ist. '.
Vorrichtung nach Anspruch 1,                  5 <'   wobei die integrierte
Schaltungspackung eine Chip-TrAger-Typ-Packung ist. 10 15 20 25 30 35 40 45
50 55 55 6                              I 1111111 111111 11111 11111 111111
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