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Description

This disclosure relates to personal computers, and
more particularly to a personal computer which provides
for interrupt redirection of the activity of a microproces-
sOr.

Personal computer systems in general and IBM per-
sonal computers in particular have attained widespread
use for providing computer power to many segments of
today's modern society. Personal computer systems
can usually be defined as a desk top, floor standing, or
portable microcomputer that consists of a system unit
having a single system processor and associated vola-
tile and non-volatile memory, a display monitor, a key-
board, one or more diskette drives, a fixed disk storage,
and an optional printer. One of the distinguishing char-
acteristics of these systems is the use of a motherboard
or system planar to electrically connect these compo-
nents together. These systems are designed primarily
to give independent computing power to a single user
and are inexpensively priced for purchase by individuals
or small businesses. Examples of such personal com-
puter systems are IBM's PERSONAL COMPUTER AT
and IBM's PERSONAL SYSTEM/2 Models 25, 30, 50,
60, 70 and 80.

These systems can be classified into two general
families. The first family, usually referred to as Family |
Models, uses an expansion bus architecture exempli-
fied by the IBM PERSONAL COMPUTER AT and other
"IBM compatible" machines. The second family, referred
to as Family Il Models, uses IBM's MICRO CHANNEL
expansion bus architecture exemplified by IBM's PER-
SONAL SYSTEM/2 Models 50 through 80. The Family
I models typically have used the popular Intel Corpora-
tion 8088 or 8086 microprocessor as the system proc-
essor. These processors have the ability to address one
megabyte of memory. The Family Il models typically use
the high speed Intel Corporation 80286, 80386, and
80486 microprocessors which can operate in a real
mode to emulate the slower speed Intel Corporation
8086 microprocessor or a protected mode which ex-
tends the addressing range from 1 megabyte to 4 Giga-
bytes for some models. In essence, the real mode fea-
ture of the 80286, 80386, and 80486 processors pro-
vides hardware compatibility with software written for
the 8086 and 8088 microprocessors.

In both Families, the expansion bus has a straight-
forward purpose enablingthe use of option or expansion
cards or boards to add features or options and expand
the usefulness of the system. As expansion bus archi-
tectures have developed, provision has been made for
a number of functions to be served by the multiple chan-
nels provided. These functions have included data read
and write commands issued by the microprocessor, di-
rect memory access commands for moving data, and
interrupt requests by which various devices may capture
the attention of the microprocessor and divert it to an-
other task. In the handling of interrupt requests, the mi-
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croprocessor becomes a server and other devices con-
nected with the bus become clients. In order to attain
high system throughput, it is desirable for the system to
detect, service and reset interrupt signals as promptly
asfeasible. Thus there are three areas of interrupt signal
handling which can be addressed in optimising system
performance, namely the detection, servicing and reset-
ting of interrupt signals impinging on the microproces-
sor. Priorto the present invention, interrupt handling has
been essentially seriatim, opening the probability that
throughput may be severely impaired by the occurrence
of a large number of logical interrupts which require re-
setting by successive addressing of a plurality of devic-
es which deliver such logical interrupts through a single
interrupt pathway or a limited small number of such
pathways. This impairment becomes particularly seri-
ous with an architecture in which control over data buses
is shared among a plurality of devices, each of which
may take control of the data bus. Such devices are
known as "bus masters".

EP-A-0 403 119 describes an interrupt handling
system similar to that of the present application and is
a document as described by Article 54(3) EPC.

According to the present invention there is provided
a personal computer system comprising: a multichannel
bus for transferring data; a microprocessor for manipu-
lating data and coupled to said bus; a plurality of input/
output devices coupled to said bus for receiving and de-
livering data for manipulation by said microprocessor,
each said device being capable of generating a logical
interrupt signal indicative of a request for access to said
microprocessor and of being remotely reset to a non-
interrupt condition, and all of said plurality of devices de-
livering logical interrupt signals generated thereby
through a common physical channel of said bus; char-
acterised in that there is provided an interrupt controller
coupled to said microprocessor and to said bus for rec-
ognising delivery of an interrupt signal through said
common channel and for periodically generating an in-
terrupt reset signal and delivering reset signals to all of
said plurality of input/output devices simultaneously for
setting all of said devices to a condition indicative of no
request for access to said microprocessor.

Further according to the present invention there is
provided a personal computer system comprising: a
multichannel bus for transferring data, certain channels
of said bus defining a high speed data bus and other
channels of said bus defining a slower speed data bus;
a high speed microprocessor having a real and protect-
ed mode of operation and being coupled to said high
speed data bus; volatile memory coupled to said high
speed data bus; non-volatile memory coupled to said
slower speed data bus; a bus controller for providing
communications between said high speed data bus and
said slower speed data bus; a memory controller cou-
pled to said volatile memory and said non-volatile mem-
ory, said memory controller regulating communications
between said volatile memory and said high speed mi-
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croprocessor; a plurality of bus master devices coupled
o said bus for exchanging data with said microproces-
sor and said memory, each said device being capable
of generating a logical interrupt signal indicative of a re-
quest for control of said bus and access to said micro-
processor and memory, each said device capable of be-
ing remotely reset to a non-interrupt condition, and all
of said plurality of devices delivering logical interrupt sig-
nals generated thereby through a common physical
channel of said bus; characterised in that there is pro-
vided an interrupt controller coupled to said microproc-
essor and to said bus for recognising delivery of an in-
terrupt signal through said common channel and for pe-
riodically generating an interrupt reset signal and deliv-
ering reset signals to all of said plurality of bus master
devices simultaneously for setting all of said devices to
a condition indicative of no request for control of said
bus.

Yet further according to the present invention there
is provided a personal computer system comprising: a
multichannel bus for transferring data; a microprocessor
for manipulating data and coupled to said bus; a plurality
of input/output devices coupled to said bus for receiving
and delivering data for manipulation by said microproc-
essor, each said device being capable of generating a
logical interrupt signal indicative of a request for access
to said microprocessor and of being remotely reset to a
non-interrupt condition, at least one of said devices be-
ing a bus master device capable of requesting and ex-
ercising control over said bus, at least one other of said
devices being a slave device capable of sending and
receiving data under the control of said bus master de-
vice, at least one of said devices having an interrupt reg-
ister capable of storing a plurality of logical interrupt sig-
nals for successively signalling requests for access to
said microprocessor, and all of said plurality of devices
delivering logical interrupt signals generated thereby
through a common physical channel of said bus; char-
acterised in that there is provided an interrupt controller
coupled to said microprocessor and to said bus for rec-
ognising delivery of an interrupt signal through said
common channel and for periodically generating an in-
terrupt reset signal and delivering reset signals to all of
said plurality of input/output devices simultaneously for
setting all of said devices to a condition indicative of no
request for access to said microprocessor, said interrupt
controller in delivering an interrupt reset signal being ca-
pable of setting said interrupt register to a condition in-
dicative of a negative number of stored logical interrupt
signals.

In the drawings:

Figure 1 is a perspective view of a personal com-
puter embodying this invention;

Figure 2 is an exploded perspective view of certain
elements of the personal computer of Figure 1 in-
cluding a chassis, a cover, an electromechanical di-
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rect access storage device and a planar board and
illustrating certain relationships among those ele-
ments; and

Figure 3 is a schematic view of certain components
of the personal computer of Figures 1 and 2.

Referring now more particularly to the accompany-
ing drawings, a microcomputer embodying the present
invention is there shown and generally indicated at 10
(Figure 1). As mentioned hereinabove, the computer 10
may have an associated monitor 11, keyboard 12 and
printer or plotter 14. The computer 10 has a cover 15
formed by a decorative outer member 16 (Figure 2) and
an inner shield member 18 which cooperate with a chas-
sis 19 in defining an enclosed, shielded volume for re-
ceiving electrically powered data processing and stor-
age components for processing and storing digital data.
At least certain of these components are mounted on a
multilayer planar 20 or motherboard which is mounted
on the chassis 19 and provides a means for electrically
interconnecting the components of the computer 10 in-
cluding those identified above and such other associat-
ed elements as floppy disk drives, various forms of direct
access storage devices, accessory cards or boards, and
the like. As pointed out more fully hereinafter, provisions
are made in the planar 20 for the passage of input/output
signals to and from the operating components of the mi-
crocomputer.

The chassis 19 has a base indicated at 22, a front
panel indicated at 24, and a rear panel indicated at 25
(Figure 2). The front panel 24 defines at least one open
bay (and in the form illustrated, four bays) for receiving
a data storage device such as a disk drive for magnetic
or optical disks, a tape backup drive, or the like. In the
illustrated form, a pair of upper bays 26, 28 and a pair
of lower bays 29, 30 are provided. One of the upper bays
26 is adapted to receive peripheral drives of a first size
(such as those known as 3.5 inch drives) while the other
28 is adapted to receive drives of a selected one of two
sizes (such as 3.5 and 5.25 inch) and the lower bays
are adapted to receive devices of only one size (3.5
inch). One floppy disk drive is indicated at 80 in Figure
1, and is a removable media direct access storage de-
vice capable of receiving a diskette inserted thereinto
and using the diskette to receive, store and deliver data
as is generally known.

Prior to relating the above structure to the present
invention, a summary of the operation in general of the
personal computer system 10 may merit review. Refer-
ring to Figure 3, there is shown a block diagram of a
personal computer system illustrating the various com-
ponents of the computer system such as the system 10
in accordance with the present invention, including com-
ponents mounted on the planar 20 and the connection
of the planar to the 1/O slots and other hardware of the
personal computer system. Connected to the planar is
the system processor 32 comprised of a microprocessor
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which is connected by a high speed CPU local bus 34
through a bus control timing unit 35 to a memory control
unit 36 which is further connected to a volatile random
access memory (RAM) 38. While any appropriate mi-
croprocessor can be used, one suitable microprocessor
is the 80386 which is sold by Intel Corporation .

While the present invention is described hereinafter
with particular reference to the system block diagram of
Figure 3, it is to be understood that the apparatus and
methods in accordance with the present invention may
be used with other hardware configurations of the planar
board. For example, the system processor could be an
Intel 80286 or 80486 microprocessor.

Returning now to Figure 3, the CPU local bus 34
(comprising data, address and control components)
provides for the connection of the microprocessor 32, a
math coprocessor 39, a cache controller 40, and a
cache memory 41. Also coupled on the CPU local bus
34 is a buffer 42. The buffer 42 is itself connected to a
slower speed (compared to the CPU local bus) system
bus 44, also comprising address, data and control com-
ponents. The system bus 44 extends between the buffer
42 and a further buffer 68. The system bus 44 is further
connected to a bus control and timing unit 35 and a DMA
unit 48. The DMA unit 48 is comprised of a central arbi-
tration unit 49 and DMA controller 50. The buffer 51 pro-
vides an interface between the system bus 44 and an
optional feature bus such as the MICRO CHANNEL bus
52. Connected to the bus 52 are a plurality of 1/O slots
54 for receiving MICRO CHANNEL adapter cards which
may be further connected to an I/O device or memory.
The adapter cards may include one or more cards of the
type known as bus master cards, each of which may
request of the system control over the bus 52, and each
of which may thereby control exchange of data with one
or more slave devices. The slave devices associated
with bus master cards may be memory slaves providing
essentially only memory capabilities for use within the
system or |/O slaves providing capabilities for exchange
of information and data externally of the system. By way
of example only, a bus master card may be a small com-
puter systems interface (SCSI) card giving access to a
chain of non-removable or removable media direct ac-
cess storage devices such as fixed disk or hard drives,
optical storage drives, etc.

An arbitration control bus 55 couples the DMA con-
troller 50 and central arbitration unit 49 to the 1/O slots
54 and a diskette adapter 56. Also connected to the sys-
tem bus 44 is a memory control unit 36 which is com-
prised of a memory controller 59, an address multiplexor
60, and a data buffer 61. The memory control unit 36 is
further connected to a random access memory as rep-
resented by the RAM module 38. The memory controller
36 includes the logic for mapping addresses to and from
the microprocessor 32 to particular areas of RAM 38.
This logic is used to reclaim RAM previously occupied
by BIOS. Further generated by memory controller 36 is
a ROM select signal (ROMSEL), that is used to enable
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or disable ROM 64.

While the microcomputer system 10 is shown with
a basic 1 megabyte RAM module, it is understood that
additional memory can be interconnected as represent-
ed in Figure 3 by the optional memory modules 65
through 67. For purposes of illustration only, the present
invention is described with reference to the basic one
megabyte memory module 38.

Alatch buffer 68 is coupled between the system bus
44 and a planar I/O bus 69. The planar I/O bus 69 in-
cludes address, data, and control components respec-
tively. Coupled along the planar I/O bus 69 are a variety
of /0O adapters and other components such as the dis-
play adapter 70 (which is used to drive the monitor 11),
a CMOS clock 72, nonvolatile CMOS RAM 74 herein
after referred to as NVRAM, a RS232 adapter 76, a par-
allel adapter 78, a plurality of timers 80, a diskette adapt-
er 56, an interrupt controller 84, and a read only memory
64. The read only memory 64 includes the BIOS that is
used to interface between the I/O devices and the op-
erating system of the microprocessor 32. BIOS stored
in ROM 64 can be copied into RAM 38 to decrease the
execution time of BIOS. ROM 64 is further responsive
(via ROMSEL signal) to memory controller 36. If ROM
64 is enabled by memory controller 36, BIOS is execut-
ed out of ROM. If ROM 64 is disabled by memory con-
troller 36, ROM is not responsive to address enquiries
from the microprocessor 32 (i.e. BIOS is executed out
of RAM).

The clock 72 is used for time of day calculations and
the NVRAM is used to store system configuration data.
That is, the NVRAM will contain values which describe
the present configuration of the system. For example,
NVRAM contains information describing the capacity of
a fixed disk or diskette, the type of display, the amount
of memory, time, date, etc. Of particular importance
NVRAM will contain data (can be one bit) which is used
by memory controller 36 to determine whether BIOS is
run out of ROM or RAM and whether to reclaim RAM
intended to be used by BIOS RAM. Furthermore, these
data are stored in NVRAM whenever a special configu-
ration program, such as SET Configuration, is executed.
The purpose of the SET Configuration program is to
store values characterising the configuration of the sys-
tem to NVRAM.

As mentioned hereinabove, the computer has a
cover indicated generally at 15 which cooperates with
the chassis 19 in forming an enclosed, shielded volume
for containing the above identified components of the
microcomputer. The cover preferably is formed with an
outer decorative cover member 16 which is a unitary
moulded component made of a mouldable synthetic ma-
terial and a metallic thin sheet liner 18 formed to conform
to the configuration of the decorative cover member.
However, the cover can be made in other known ways
and the utility of this invention is not limited to enclosures
of the type described.

As discussed hereinabove, the computer 10 has a
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plurality of input/output devices such as the diskette
adapter 56 coupled to the bus for receiving and deliver-
ing data for manipulation by the microprocessor 32. In
accordance with this invention, each such device is ca-
pable of generating a logical interrupt signal indicative
of a request for access to the microprocessor 32 and of
being remotely reset to a non-interrupt condition, and all
of such a plurality of devices deliver logical interrupt sig-
nals generated thereby through a common physical
channel or conductive pathway of the bus. This gives
rise to a distinction between logical interrupts (generat-
ed and possibly stored at each of a plurality of devices)
and physical interrupts, with the latter being the appear-
ance of a signal on the corresponding conductive path-
way. There may be a plurality of logical interrupts behind
a single physical interrupt.

The latter point is particularly true where one or
more of the devices is of the type known as a "bus mas-
ter". A bus master device is one which may take com-
mand of a data bus and direct transfer of data over or
through the bus until such time as control is relin-
quished. Many bus master devices serve in essence as
servers for a plurality of clients. Some such devices, as
contemplated by this invention, have one or more reg-
isters in which a count of logical interrupts is accumu-
lated, with the busmaster device functioning to succes-
sively present interrupts on the physical interrupt chan-
nel which have originated as logical interrupts from a
plurality of client devices.

The interrupt controller 84, in accordance with this
invention, is coupled to the microprocessor 32 and the
bus for recognising delivery of an interrupt signal
through the common channel and for periodically gen-
erating an interrupt reset signal and delivering reset sig-
nals to one or more of a plurality of input/output devices
for setting such devices to a condition indicative of no
request for access to the microprocessor. Stated differ-
ently, the interrupt controller may issue a reset signal
which, when received by those devices which contribute
to a physical interrupt on a particular channel, will reset
the interrupt state of one or all such devices and clear
the interrupt channel of all interrupts on issuance of a
single command. This is to be distinguished from prior
practice in which any reset command issued would be
addressed to a specific device, leaving others using the
same channel to continue the presence of a physical
interrupt on that channel.

As will be appreciated clearing all logical interrupts
accumulated in the register of a single bus master de-
vice or on a particular physical interrupt channel with the
issuance of a single command contributes to optimising
interrupt resetting.

As mentioned, the present invention contemplates
that at least one of the input/output devices connected
with the bus is a bus master device capable of request-
ing and exercising control over the bus, such as a SCSI
controller mentioned hereinabove. Further, the compu-
ter system in such instances will further comprise one
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or more slave device(s) capable of sending and receiv-
ing data under the control of the bus master device. A
slave device may be a memory slave device for provid-
ing memory capability subject to the control of the bus
master device, or may be an input/output slave device
for providing input/output capability subject to the con-
trol of the bus master device. Such input/output capa-
bility may, for example only, be a special imaging display
or capture capability such as may be related to video
images.

It is contemplated by this invention that at least one
of the input/output devices attached to a bus, such as a
bus master device as mentioned hereinabove, has an
interrupt register capable of storing a count of pending,
uncleared, interrupts. Interrupt requests, in such an en-
vironment, will be successively supplied to the micro-
processor by generating an interrupt request to the in-
terrupt controller 84 when the pending count of un-
cleared interrupts is greater than zero. A single reset
interrupt command to the device will reset the interrupt
count and cause withdrawal of the interrupt request
when the interrupt count is equal to or less than zero. In
particular, the presently disclosed invention is so used
with an architecture known as the subsystem control
block (SCB) architecture, in which a bus master |I/O de-
vice may indicate that a number of previous commands
have been completed by presenting a single physical
interrupt to the microprocessor. The indication of the log-
ical interrupt is contained in a control block held in a reg-
ister and associated with each command. Rather than
using a succession of multiple commands to signal to
the device that the microprocessor has processed each
logical interrupt, a single command is used to reset mul-
tiple logical interrupts. This optimises the usage of the
bus and frees it so that other devices may gain access,
while also freeing the interrupt controller so that it may
be used to transmit interrupt requests from other devic-
es in a shorter time interval than might otherwise be the
case. As will be understood, an input/output device or
bus master capable of functioning as a server to a plu-
rality of clients may successively take mastery of the bus
for a succession of clients. At the same time, the inter-
rupt controller may regain mastery of the bus in the
event that the server device otherwise places excessive
demands on bus control. Such an ability to reset, with a
single command, arbitration amongst a plurality of client
devices all competing for access to a bus is believed to
be a significant advantage of the present invention.

Preferably, this capability is exercised by directing
the single command to a selected single busmaster de-
vice for resetting interrupts generated by the client de-
vices of that bus master device.

This invention further extends to delivering an inter-
rupt reset signal which is capable of setting an interrupt
register to a condition indicative of a negative number
of stored logical interrupt signals in an environment such
as that disclosed. Such a capability may serve to assure
a certain interval of time between the resetting of inter-
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rupt signals from a group of associated devices and the
reassertion of requests for control over the bus and/or
MICroprocessor.

In the context of the subsystem control block archi-
tecture mentioned above, a control block comprises a
digital signal having a predetermined number of bits,
such as thirty two. The signal is divided into compo-
nents, each having defined bit numbers within the sig-
nal. By way of example only, a thirty two bit signal may
have an initial eight bits which identify the signal as a
command, four bits which give the number of logical in-
terrupts by which an interrupt register is to be decre-
mented, a reserved bit not used by the reset command,
two bits which may be used to enable or disable the in-
terrupt capability of the device(s) to which the command
is directed or which disable interrupts after the com-
mand is executed, and a remainder of bits which are
ignored as not used in the reset command. Such a com-
mand normally will be loaded into a command register
and held there pending issuance of a signal through an
attention register which will identify the specific device
instructed to access the command register and receive
the command being issued.

Claims
1. A personal computer system comprising:
a multichannel bus for transferring data;

a microprocessor for manipulating data and
coupled to said bus;

a plurality of input/output devices coupled to
said bus for receiving and delivering data for
manipulation by said microprocessor, each
said device being capable of generating a log-
ical interrupt signal indicative of a request for
access to said microprocessor and of being re-
motely reset to a non-interrupt condition, and
all of said plurality of devices delivering logical
interrupt signals generated thereby through a
common physical channel of said bus;

characterised in that there is provided

an interrupt controller coupled to said micro-
processor and to said bus for recognising delivery
of an interrupt signal through said common channel
and for periodically generating an interrupt reset
signal and delivering reset signals to all of said plu-
rality of input/output devices simultaneously for set-
ting all of said devices to a condition indicative of
no request for access to said microprocessor.

2. A personal computer system according to Claim 1
wherein at least one of said input/output devices is
a bus master device capable of requesting and ex-
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ercising control over said bus, and further compris-
ing a slave device capable of sending and receiving
data under the control of said bus master device.

A personal computer system according to Claim 2
wherein said slave device is a memory slave device
for providing memory capability subject to the con-
trol of said bus master device.

A personal computer system according to Claim 2
wherein said slave device is an input/output slave
device for providing input/output capability subject
to the control of said bus master device.

A personal computer system according to Claim 1,
2, 3 or 4, wherein at least one of said input/output
devices has an interrupt register capable of storing
a plurality of logical interrupt signals for successive-
ly signalling requests for access to said microproc-
essor and further wherein said interrupt controller
in delivering an interrupt reset signal is capable of
setting said interrupt register to a condition indica-
tive of an absence of stored logical interrupt signals.

A personal computer system according to Claim 5
wherein said interrupt controller in delivering an in-
terrupt reset signal is capable of setting said inter-
rupt register to a condition indicative of a negative
number of stored logical interrupt signals.

A personal computer system comprising:

amultichannel bus for transferring data, certain
channels of said bus defining a high speed data
bus and other channels of said bus defining a
slower speed data bus;

a high speed microprocessor having a real and
protected mode of operation and being coupled
to said high speed data bus;

volatile memory coupled to said high speed da-
ta bus;

non-volatile memory coupled to said slower
speed data bus;

a bus controller for providing communications
between said high speed data bus and said
slower speed data bus;

a memory controller coupled to said volatile
memory and said non-volatile memory, said
memory controller regulating communications
between said volatile memory and said high
speed microprocessor;

aplurality of bus master devices coupled to said
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bus for exchanging data with said microproces-
sor and said memory, each said device being
capable of generating a logical interrupt signal
indicative of a request for control of said bus
and access to said microprocessor and mem-
ory, each said device capable of being remotely
reset to a non-interrupt condition, and all of said
plurality of devices delivering logical interrupt
signals generated thereby through a common
physical channel of said bus;

characterised in that there is provided

an interrupt controller coupled to said micro-
processor and to said bus for recognising delivery
of an interrupt signal through said common channel
and for periodically generating an interrupt reset
signal and delivering reset signals to all of said plu-
rality of bus master devices simultaneously for set-
ting all of said devices to a condition indicative of
no request for control of said bus.

A personal computer system according to Claim 7
wherein at least one of said bus master devices has
an interrupt register capable of storing a plurality of
logical interrupt signals for successively signalling
requests for control of said bus and further wherein
said interrupt controller in delivering an interrupt re-
set signal is capable of setting said interrupt register
to a condition indicative of an absence of stored log-
ical interrupt signals.

A personal computer system according to Claim 8
wherein said interrupt controller in delivering an in-
terrupt reset signal is capable of setting said inter-
rupt register to a condition indicative of a negative
number of stored logical interrupt signals.

10. A personal computer system comprising:

a multichannel bus for transferring data;

a microprocessor for manipulating data and
coupled to said bus;

a plurality of input/output devices coupled to
said bus for receiving and delivering data for
manipulation by said microprocessor, each
said device being capable of generating a log-
ical interrupt signal indicative of a request for
access to said microprocessor and of being re-
motely reset to a non-interrupt condition, at
least one of said devices being a bus master
device capable of requesting and exercising
control over said bus, at least one other of said
devices being a slave device capable of send-
ing and receiving data under the control of said
bus master device, at least one of said devices
having an interrupt register capable of storing
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a plurality of logical interrupt signals for succes-
sively signalling requests for access to said mi-
croprocessor, and all of said plurality of devices
delivering logical interrupt signals generated
thereby through a common physical channel of
said bus;

characterised in that there is provided

an interrupt controller coupled to said micro-
processor and to said bus for recognising delivery
of an interrupt signal through said common channel
and for periodically generating an interrupt reset
signal and delivering reset signals to all of said plu-
rality of input/output devices simultaneously for set-
ting all of said devices to a condition indicative of
no request for access to said microprocessor, said
interrupt controller in delivering an interrupt reset
signal being capable of setting said interrupt regis-
ter to a condition indicative of a negative number of
stored logical interrupt signals.

Patentanspriiche

Personal Computer-System umfassend:
eine Mehrkanalbus, um Daten zu Ubertragen;

ein an den Bus angeschlossene Mikroprozes-
sor, um Daten zu verandern;

eine Vielzahlvon Eingabe-/Ausgabeeinrichtun-
gen, die an den Bus angeschlossen sind, um
Daten zur Veranderung durch den Mikropro-
zessor zu empfangen und abzugeben, wobei
jede Einrichtung in der Lage ist, ein logisches
Interruptsignal zu erzeugen, das eine Zugriffs-
anfrage an den Mikroprozessor kennzeichnet,
und fernbetatigt in einen Nichtinterruptzustand
zurlickgesetzt zu werden, und wobei alle der
Vielzahl von Einrichtungen durch Sie erzeugte
logische Interruptsignale Uber einen gemeinsa-
men physischen Kanal des Busses abgeben;

dadurch gekennzeichnet, daB3

eine Interruptsteuerung, die an den Mikroprozessor
und den Bus angeschlossen ist, vorgesehen ist, um
die Abgabe eines Interruptsignals Uber den ge-
meinsamen Kanal zu erkennen und um ein Inter-
ruptriicksetzsignal periodisch zu erzeugen und
Rucksetzsignale an alle der Vielzahl von Eingabe-/
Ausgabeeinrichtungen gleichzeitig abzugeben, um
alle Einrichtungen in einen Zustand zu setzen, der
keine Zugriffsanfrage an den Mikroprozessor kenn-
zeichnet.

Personal-Computer-System nach Anspruch 1, wo-
bei wenigstens eine der Eingabe-/Ausgabeeinrich-



13 EP 0 478 119 B1 14

tungen eine Busmastereinrichtung ist, die in der La-
ge ist, die Steuerung Uber den Bus anzufordern und
auszufiihren, und das darlber hinaus eine Sla-
veeinrichtung umfaft, die in der Lage ist, Daten un-
ter der Steuerung der Busmastereinrichtung zu
senden und zu empfangen.

Personal-Computer-System nach Anspruch 2, wo-
bei die Slaveeinrichtung eine Speicherslaveeinrich-
tung ist, um Speicherkapazitdt abhangig von der
Steuerung der Busmastereinrichtung bereitzustel-
len.

Personal-Computer-System nach Anspruch 2, wo-
bei die Slaveeinrichtung eine Eingabe-/Ausgabes-
laveeinrichtung ist, um eine Eingabe-/Ausgabe-
mé&glichkeit abhangig von der Steuerung der Bus-
mastereinrichtung bereitzustellen.

Personal-Computer-System nach Anspruch 1, 2, 3
oder 4, wobei wenigstens eine der Eingabe-/Aus-
gabeeinrichtungen ein Interruptregister aufweist,
das in der Lage ist, eine Vielzahl von logischen In-
terruptsignalen zu speichern, um aufeinanderfol-
gend Zugriffsanfragen an den Mikroprozessor zu
melden, und wobei dariliber hinaus die Interrupt-
steuerung in der Lage ist, bei der Abgabe eines In-
terruptriicksetzsignals das Interruptregister in ei-
nen Zustand zu setzen, der ein Nichtvorhandensein
von gespeicherten logischen Interruptsignalen
kennzeichnet.

Personal-Computer-System nach Anspruch 5, wo-
bei die Interruptsteuerung in der Lage ist, bei der
Abgabe eines Interruptricksetzsignals das Inter-
ruptregister in einen Zustand zu setzen, der eine
negative Anzahl von gespeicherten logischen Inter-
ruptsignalen kennzeichnet.

Personal Computer-System umfassend:

einen Mehrkanalbus, um Daten zu Ubertragen,
wobei bestimmte Kanale des Busses einen
Hochgeschwindigkeitsdatenbus festlegen und
andere Kanale des Busses einen Datenbus mit
niedrigerer Geschwindigkeit festlegen;

einen Hochgeschwindigkeitsmikroprozessor,
der eine direkte und eine geschitizte Betriebs-
art aufweist und an den Hochgeschwindigkeits-
datenbus angeschlossen ist;

flichtigen Speicher, der an den Hochgeschwin-
digkeitsdatenbus angeschlossen ist;

nichtflichtigen Speicher, der an den Datenbus
mit niedrigerer Geschwindigkeit angeschlos-
sen ist;
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eine Bussteuerung, um fur Datenverbindungen
zwischen dem Hochgeschwindigkeitsdatenbus
und dem Datenbus niedrigerer Geschwindig-
keit zu sorgen;

eine Speichersteuerung, die an den flichtigen
Speicher und den nichtflichtigen Speicher an-
geschlossen ist, wobei die Speichersteuerung
die Datenverbindungen zwischen dem fluchti-
gen Speicher und dem Hochgeschwindigkeits-
mikroprozessor steuert;

eine Vielzahl von Busmastereinrichtungen, die
an den Bus angeschlossen sind, um Daten mit
dem Mikroprozessor und dem Speicher auszu-
tauschen, wobei jede Einrichtung in der Lage
ist, ein logisches Interruptsignal zu erzeugen,
das eine Anfrage zur Steuerung des Busses
und zum Zugriff auf den Mikroprozessor und
den Speicher kennzeichnet, wobei jede Ein-
richtung in der Lage ist, fernbetatigt in einen
Nichtinterruptzustand zurilickgesetzt zu wer-
den, und wobei alle der Vielzahl von Einrichtun-
gen durch Sie erzeugte logische Interruptsi-
gnale Uber einen gemeinsamen physischen
Kanal des Busses abgeben;

dadurch gekennzeichnet, daB3

eine Interruptsteuerung, die an den Mikroprozessor
und den Bus angeschlossen ist, vorgesehen ist, die
Abgabe eines Interruptsignals Uber den gemeinsa-
men Kanal zu erkennen und um ein Interruptrick-
setzsignal periodisch zu erzeugen und Ricksetzsi-
gnale an alle der Vielzahl von Busmastereinrichtun-
gen gleichzeitig abzugeben, um alle Einrichtungen
in einen Zustand zu setzen, der keine Anfrage zur
Steuerung des Busses kennzeichnet.

Personal-Computer-System nach Anspruch 7, wo-
bei wenigstens eine der Busmastereinrichtungen
ein Interruptregister aufweist, das in der Lage ist,
eine Vielzahl von logischen Interruptsignalen zu
speichern, um aufeinanderfolgend Anfragen zur
Steuerung des Busses zu melden, und wobei dar-
Uber hinaus die Interruptsteuerung in der Lage ist,
bei Abgabe eines Interruptriicksetzsignals das In-
terruptregister in einen Zustand zu setzen, der ein
Nichtvorhandensein von gespeicherten logischen
Interruptsignale kennzeichnet.

Personal-Computer-System nach Anspruch 8, wo-
beidie Interruptsteuerung in der Lage ist, bei Abga-
be eines Interruptriicksetzsignals das Interruptregi-
ster in einen Zustand zu setzen, der eine negative
Anzahl von gespeicherten logischen Interruptsi-
gnalen kennzeichnet.

10. Personal-Computer-System, umfassend:
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einen Mehrkanalbus, um Daten zu Ubertragen;

ein an den Busangeschlossener Mikroprozes-
sor, um Daten zu verandern;

eine Vielzahlvon Eingabe-/Ausgabeeinrichtun-
gen, die an den Bus angeschlossen sind, um
Daten zur Veradnderung durch den Mikropro-
zessor zu empfangen und abzugeben, wobei
jede Einrichtung in der Lage ist, ein logisches
Interruptsignal zu erzeugen, das eine Zugriffs-
anfrage an den Mikroprozessor kennzeichnet,
und fernbetétigt in eine Nichtinterruptzustand
zurickgesetzt zu werden, wobei wenigstens ei-
ne der Einrichtungen eine Busmastereinrich-
tungist, die in der Lage ist, die Steuerung Uber
den Bus anzufordern, wobei wenigstens eine
andere der Einrichtungen eine Slaveeinrich-
tung ist, die in der Lage ist, Daten unter der
Steuerung der Busmastereinrichtung zu sen-
den und zu empfangen, wobei wenigstens eine
der Einrichtungen ein Interruptregister auf-
weist, das in der Lage ist, eine Vielzahl von lo-
gischen Interruptsignalen zu speichern, um
aufeinanderfolgend Zugriffsanfragen an den
Mikroprozessor zu melden, und wobei alle der
Vielzahl von Einrichtungen durch Sie erzeugte
logische Interruptsignale liber einen gemeinsa-
men physischen Kanal des Busses abgeben;

dadurch gekennzeichnet, dai

eine Interruptsteuerung, die an den Mikroprozessor
und den Bus angeschlossen ist, vorgesehen ist, um
die Abgabe eines Interruptsignals Uber den ge-
meinsamen Kanal zu erkennen und um ein Inter-
ruptriicksetzsignal periodisch zu erzeugen und
Rucksetzsignale an alle der Vielzahl von Eingabe-/
Ausgabeceinrichtungen gleichzeitig abzugeben, um
alle Einrichtungen in einen Zustand zu setzen, der
keine Zugriffsanfrage an den Mikroprozessor kenn-
zeichnet, wobei die Interruptsteuerung in der Lage
ist, bei der Abgabe eines Interruptriicksetzsignals
das Interruptregister in einen Zustand zu setzen,
der eine negative Anzahl von gespeicherten logi-
schen Interruptsignalen kennzeichnet.

Revendications

Systéme d'ordinateur personnel, comprenant:

un bus multivoie pour transférer des données;
un microprocesseur pour manipuler des don-
nées et couplé audit bus;

une pluralité de dispositifs d'entrée/sortie cou-
plés audit bus pour recevoir et délivrer des don-
nées en vue d'une manipulation par ledit micro-
processeur, chacun desdits dispositifs étant ca-
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pable d'engendrer un signal d'interruption logi-
que indiquant une demande d'accés audit mi-
croprocesseur et d'étre restauré a distance a
une condition de non interruption, et la totalité
de la pluralité de dispositifs délivrant des si-
gnaux d'interruption logiques engendrés de ce
fait par lintermédiaire d'une voie physique
commune dudit bus;

caractérisé en ce qu'il est fourni

un contrbleur d'interruption couplé audit mi-
croprocesseur et audit bus pour détecter la déli-
vrance d'un signal d'interruption dans ladite voie
commune et pour engendrer périodiquement un si-
gnal de restauration d'interruption et délivrer simul-
tanément des signaux de restauration a la totalité
de ladite pluralité de dispositifs d'entrée/sortie pour
instaurer la totalité desdits dispositifs & une condi-
tion indiquant I'absence de demande d'accés audit
microprocesseur.

Systéme d'ordinateur personnel selon la revendica-
tion 1, dans lequel au moins un desdits dispositifs
d'entrée/sortie est un dispositif principal de bus ca-
pable de demander et d'exercer une commande sur
ledit bus, et comprenant en outre un dispositif se-
condaire capable d'envoyer et de recevoir des don-
nées sous la commande dudit dispositif principal de
bus.

Systéme d'ordinateur personnel selon la revendica-
tion 2, dans lequel ledit dispositif secondaire est un
dispositif secondaire de mémoire pour fournir une
possibilité de mémoire soumise a la commande du-
dit dispositif principal de bus.

Systéme d'ordinateur personnel selon la revendica-
tion 2, dans lequel ledit dispositif secondaire est un
dispositif secondaire d'entré/sortie pour fournir une
possibilité d'entrée/sortie soumise a la commande
dudit dispositif principal de bus.

Systéme d'ordinateur personnel selon l'une quel-
conque des revendications 1, 2, 3ou 4, dans lequel
au moins un desdits dispositifs d'entrée/sortie a un
registre d'interruption capable d'emmagasiner une
pluralité de signaux d'interruption logiques pour si-
gnaler successivement des demandes d'accés
audit microprocesseur et dans lequel, en outre, ledit
contréleur d'interruption en délivrant un signal de
restauration d'interruption est capable d'instaurer
ledit registre d'interruption a un condition indiquant
une absence de signauxd'interruption logiques em-
magasinés.

Systéme d'ordinateur personnel selon la revendica-
tion 5, dans lequel ledit contréleur d'interruption en
délivrant un signal de restauration d'interruption est
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capable d'instaurer ledit registre d'interruption a
une condition indiquant un nombre négatif de si-
gnaux d'interruption logiques emmagasinés.

Systéme d'ordinateur personnel comprenant:

un bus multivoie pour transférer des données,
certaines des voies dudit bus définissant un
bus de données a grande vitesse et d'autres
voies dudit bus définissant un bus de données
de plus faible vitesse;

un microprocesseur a grande vitesse ayant un
mode d'opération réel et protégé et étant cou-
plé audit bus de données & grande vitesse;
une mémoire volatile couplée audit bus de don-
nées a grande vitesse;

une mémoire non volatile couplée audit bus de
données de plus faible vitesse;

un contréleur de bus pour fournir des commu-
nications entre ledit bus de données a grande
vitesse et ledit bus de données de plus faible
vitesse;

un contréleur de mémoire couplé a ladite mé-
moire volatile et a ladite mémoire non volatile,
ledit contréleur de mémoire commandant des
communications entre ladite mémoire volatile
et ledit microprocesseur & grande vitesse;

une pluralité de dispositifs principaux de bus
couplés audit bus pour échanger des données
avec ledit microprocesseur et ladite mémoire,
chacun desdits dispositifs étant capable d'en-
gendrer un signal d'interruption logique indi-
quant une demande de commande dudit bus et
d'accés auxdits microprocesseur et mémoire,
chacun desdits dispositifs étant capable d'étre
restauré a distance a une condition de non in-
terruption, et la totalité de ladite pluralité de dis-
positifs délivrant des signaux d'interruption lo-
giques engendrés de ce fait par l'intermédiaire
d'une voie physique commune dudit bus;

caractérisé en ce qu'il est fourni

un contrbleur d'interruption couplé audit mi-
croprocesseur et audit bus pour détecter la déli-
vrance d'un signal d'interruption dans ladite voie
commune et pour engendrer périodiquement un si-
gnal de restauration d'interruption et délivrer simul-
tanément des signaux de restauration a la totalité
de ladite pluralité de dispositifs principaux de bus
pour instaurer la totalité desdits dispositifs & une
condition indiquant I'absence de demande de com-
mande dudit bus.

Systéme d'ordinateur personnel selon la revendica-
tion 7, dans lequel au moins un desdits dispositifs
principaux de bus a un registre d'interruption capa-
ble d'emmagasiner une pluralité de signaux d'inter-
ruption logiques pour signaler successivement des
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demandes de commande dudit bus et dans lequel,
en outre, ledit contréleur d'interruption en délivrant
un signal de restauration d'interruption est capable
d'instaurer ledit registre d'interruption & une condi-
tion indiquant l'absence de signaux d'interruption
logiques emmagasinés.

Systéme d'ordinateur personnel selon la revendica-
tion 8, dans lequel ledit contréleur d'interruption en
délivrant un signal de restauration d'interruption est
capable d'instaurer ledit registre d'interruption a
une condition indiquant un nombre négatif de si-
gnaux d'interruption logiques emmagasinés.

10. Systéme d'ordinateur personnel comprenant:

un bus multivoie pour transférer des données;
un microprocesseur pour manipuler des don-
nées et couplé audit bus;

une pluralité de dispositifs d'entrée/sortie cou-
plés audit bus pour recevoir et délivrer des don-
nées en vue d'une manipulation par ledit micro-
processeur, chacun desdits dispositifs étant ca-
pable d'engendrer un signal d'interruption logi-
que indiquant une demande d'accés audit mi-
croprocesseur et d'étre restauré a distance a
une condition de non interruption, au moins un
desdits dispositifs étant un dispositif principal
de bus capable de demander et d'exercer une
commande sur ledit bus, au moins un autre
desdits dispositifs étant un dispositif secondai-
re capable d'envoyer et de recevoir des don-
nées sous la commande dudit dispositif princi-
pal de bus, au moins un desdits dispositifs
ayant un registre d'interruption capable d'em-
magasiner une pluralité de signaux d'interrup-
tion logiques pour signaler successivement des
demandes d'accés audit microprocesseur, et la
totalité de ladite pluralité de dispositifs délivrant
des signaux d'interruption logiques engendrés
de ce fait par l'intermédiaire d'une voie physi-
que dudit bus;

caractérisé en ce qu'il est fourni

un contrbleur d'interruption couplé audit mi-
croprocesseur et audit bus pour détecter la déli-
vrance d'un signal d'interruption dans ladite voie
commune et pour engendrer périodiquement un si-
gnal de restauration d'interruption et délivrer simul-
tanément des signaux de restauration a la totalité
de ladite pluralité de dispositifs d'entrée/sortie pour
instaurer la totalité desdits dispositifs & une condi-
tion indiquant I'absence de demande d'accés audit
microprocesseur, ledit contréleur d'interruption en
délivrant un signal de restauration d'interruption
étant capable d'instaurer ledit registre d'interruption
a une condition indiquant un nombre négatif de si-
gnaux d'interruption logiques emmagasinés.
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