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This invention relates to personal computers, and more particularly to

. personal computeré in which capability is provided for continuance of
processing through an occurrence of a RESET signal while“avoiding system
failures.

?ersonal computer systems in general and IBM personal 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 consisté of a system unit having a single system
processor and associated volatile and non-volatile memory, a display
monitor, a kéyboard, one or more diskette drives, a fixzed disk storage,
and an optional printer. One of the distinguishing characteristics of
_ these systems is the use of a motherboard or system planar to connect
thése components together. These systems are designed primarily to give
ihdependent computing power to a single user and are inexpensively
priced for purchase by individuals or small.businesses. Examples of
such personal computer systems are IBM's PERSOMAL COMPUTER AT and IBM's
PERSONAL SYSTEM/2 Models 25, 30, L40SX, 50, 55, 65, 70, 80, 90 and 95.

These systems can be classified into two general families., The first
family, usually referred to as Family I Models, use a bus architecture
exemplified by the IBM PERSONAL COMPUTER AT and other "IBM compatible
machines. The second family, referred to as Family II ve the ability to
address one megabyte of memory. Later Family I models and the Family II
models typically use the higher speed INTEL 80286, 80386, and 80486'
microprocessors which can operate in a real mode to emulate the slower
speed INTEL 8086 microprocessor or a protected mode which extends the
addressing range from 1 megabyte to 4 Gigabytes for some models. In

essence, the real mode feature of the 80286, 80386, and 80486 processors
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80386, and SDIREBEWr sigpstlr SReset of an X86 processor terminates any operation in
progress and returns the processor to a known state. Abnormal
termination of a cycle in progress can give rise to failures in
operation of the computer system for several different reasons. This is
particularly true where the computer system is an advanced system such
as one of the Family II systems described above. For example, if a
RESET signal is received by a microprocessor while the microprocessor
has also received a HOLD signal, then the microprocessor's responding
hold acknowledge signal (HLDA) may be dropped or lost, upsetting the
normal flow of processing by the system. Similarly, receipt of a HOLD
during-aireset interval triggered by a RESET may get an early HLDA which
would then be lost having the same effect as the first error mentioned
above. A RESET received during an active bus cycle may cause truncation
of the bus cycle, again causing system errors such as leaving a slave
-device in an unrecoverable state. Finally, if the system involved is
one which accommodates alternate masters on the local processor bus,
then receipt of a RESET by the default system processor (normally the
CPU) will.cause the processor to acquire the local bus on resetting
irregardless of the status of the local processor bus with regard to

alternate masters.

Such problems with Intel X86 processors have been recognized heretofore.
_One solution has been proposed in Culley.United States Patent 4,787,031
issued 22 November 1988 and assigned to Compaq Computer Corporation;
wvhere any RESET signal is required to wait until any pending
microprocessor HOLD signal is serviced. However, this proposed solution

still suffers from the likelihood that a HLDA signal may be lost, cycle
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cause truncadifdttly to said local processor bus and d:Lrectly to said input/output

data bus for providing communications between said .local processor bus
and said input/output data bus, said bus interface controller providing
for arbitration among said resettable microprocessor and any other
master devices coupled directly to said local processor bus for access
to said local processor bus, and providing for arbitration among said
local processor bﬁs and.any devices coupled directly to said
input/output data bus for access to said input/output data bus, said bus
interface controller further recognizing receipt of a reset signal
intended to initiate a reset of said microprocessor and deférring’
delivery of a reset signal to said microprocessor until said bus
interface controller has barred access to said local processor bus and

said input/output bus by any of the devices and said microprocessor.

Further according to the present invention there is provided a personél
computer system comprising: a high speed data bus; a microprocessor
coupled directly to said high speed data bus; a numeric co-processor
coupled directly to said high speed data bus; volatile memory coﬂpled-
directly to said high épeed data bus for volatile storage of data;
storage memory devices for nonvolatile storage of data; a storage
controller coupled directly to said high speed data bus and to said
storage memory devices for regulating communications with said storage
memory devices; an input/output data bus; an input/output controller
coupled directly to said input/output data bus; a digital signal '
pProcessor coupled directly to said input/output data bus;.a video signal
proceséor coupled directly to said input/output data bus; and a bus

interface controller coupled to said high speed data bus and to said
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mast er and aki&dsdaés said high speed data bus, and providing for arbitration among
' | said input/output controller and said digital signal processor and said

video signal processor coupled directly to said input/output data bus
and said high speed data bus for access to said input/output data bus,
said bus interface controller further recognizing receipt of a reset
signal intended to initiate a reset of said microprocessor and deferring
delivery of a reset signal to said microprocessor until said bus
interface controller has barred access to said local processor bus and
said input/output bus by any of said microprocessor and said storage
controller and said input/output controller and said digital signal

processor and said video signal processor.

In the drawings:- i )
Figure 1 is a perspective view of a personal computer embodying this
invention; .

Figure 2 is an exploded perspective view of certain elements of the
personal computer of Figure 1 including a chassis, a cover, and a
planar board and illustrating certain relationships among those
elements; .

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

Figures 4 and 5 are signal charts illustrating operation of the personal
computer of Figure 3 when a reset signal is generated in accordance with

the present invention.

Detailed Description of Invention

While the present invention will be described more fully hereinafter
with reference to the accompanying drawings, in which a preferred

embodiment of the present invention is shown, it is to be understood at



masters may | eave portions of the systemin an indeterm nate state. _
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data bus.
motherboard which is mounted on the chassis 19 and provides a means for

electtically 1nterconnect1ng the components of the computer 10 including
those identified above and such other associated elements as floppy disk
drives, various forms of direct access storage devices, accessory cards

or boards, and the like.

The chassis 19 has a base and a rear panel (Figure 2) and defines at
least one open bay 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, an upper bay 22 is adapted to receive '
peripheral drives of a first size (such as those known as 3.5 inch
drives). A floppy disk drive, a removable media direct access storage
device capable of receiving a diskette inserted thereinto and using the
diskette to receive, store and deliver data as is generally known, may

be provided in the upper bay 22.

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. Referring to Figure 3, there is shown a block diagram



for providing comunications between said high speed data bus and said

- input/output data bus, said bus interface controller providing for
arbitration between said resettable mcroprocessor and said storage
controller for access to said .high speed.data bus, and providing for
arbitration gepog-ges d hi gh speed data bug and any devices coupl-ed directly
to said input/output data bus for access to said input/output data bus,
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_menory "here shown as Single Inline Memory Modules -(SIMMs) and to BIOS ROM 38 in

which is stored instructions for basic input/output operations to the

CPU 32. The BIOS ROM 38 includes the BIOS that is used to interface

between the I/0 devices and the operating system of the microprocessor

32. Instructions stored in ROM 38 can be copied into RAM 36 to decrease

the execution time of BIOS.

While the present invention is described hereinafter with particular
refer;nce to the system block diagram of Figure 3, it is to be
understood at the outset of the description which follows that it is
contemplated 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 80486

microprocessor.

Retﬁrning now to Figure 3, the CPU local bus 34 (comprising data,
address and control components) also provides for the connection of the
microprocessor 32 with a numeric or math coprocessor 39 and a Small
Computer Systems Interface (SCSI) controller 40. The SCSI controller 40
may, as is known to persons skilled in the arts of computer design and
operation, be connected or connectable with Read Only Memory (ROM) 41, '
RAM 42, and suitable external devices of a variety of types as
facilitated by the I/O connection indicated to the right in the Figure.
The SCSI controller 40 functions as a storage controller in controlling

storage memory devices such as fixed or removable media electromagnetic



devices for regulating conmunications with said storage nenory devices; an.
i nput/out put data bus; an input/output controller coupled directly to said
i nput/out put data bus; a digital signal processor coupled directly to said
i nput/out put data bus; a video signal processor coupled directly to said
~input/output data bus;: and a bus interfage controller coupled to said high
speed data HE-%®280 said i nput/output data bus for providing
comuni cati ons between said high speed data bus and sai d i nput-/-out put data
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.enbodyi ng t Riero OiREL Qpecificatfongure 2 is an expl oded perspective view of
certain elenments of the personal conputer of Figure 1 including a chassis,

a cover, and a planar board and illustrating certain relationships anong
those el emegbepled alongither H/03bus 44 arshanearietyy PEW/BfcopRoneats stedsSnent s of

t he per sonaki §QRiRN pHockidl# £6 whidhds2issobihted with video RAM.(VRAM) for
storing character based information (indicated at 48) and for storing
graphic or image based information (indicated at 49). V1dF0151gnals
exchanged with the processor 46 may be passed through a Digital to
Analog Converter (DAC) 50 to a monitor or other display device.
Provision is also made for connecting the VSP 46 directly with what is

here referred to as a natural image input/output, which may take the
form of a video recorder/player,'camera, etc. The I/0 bus 44 is also
coupled with a Digital Signal Processor (DSP) 51 which has associated
instruction RAM 52 and data RAM 54 available to store software
instructions for the processing of signals by the DSP 51 and data
involved in such processing. The DSP 51 provides for processing of
audio inputs and outputs by the provision of an aﬁdio controller 55, and
for handling of other signals by provision of an analog interface.
controller 56. Lastlj, the I/0 bus 44 is coupled with a inﬁut/output
controller 58 with associated Electrical Erasable Programmable Read Only
Memory (EEPROM) 59 by which inputs and outputs are exchanged with
conventional peripherals including floppy disk drives, a printer or
plotter 14, keyboard 12, a mouse or pointing device (not shown), and by

means of a serial port.



4a Figures 4 and 5 are signal charts illustrating operation of the
personal conmputer of Figure 3 when a reset signal is generated in
accordance with the present .i nvention. .~ -DETAI LED" DESCRI PTI ON
OF THE | NVENTI ON While the present invention will be described nore
fully herei nglgLgi-gagt h reference to the gcconpanyi ng draw ngs, in which a
preferred enbodi ment of the present invention is shown, it is to be
-under st ood at _ BC9- 91- 023 ' - 5

Beforé turning in greater detail to a description of the functions
provided for the personal computer 10, it is appropriate to first
consider the support by a personal computer of what have been known as
multiple masters or bus masters. As here used, a "master" is a
processor or any circuit designed to gain control over a bus and drive
address, data and control signals on the bus. Having such capability
enables a master device to transfer information between system memory

and other devices.

It has been proposed.that masters be divided among three types ~- system
master (usually the CPuj, DMA controller, and bus master. The system
master controls and manages the system configuration. It is usually the
default master in the system. The default master owns the bus when no
other master requires it. A DMA master is a special type of master
vhich transfers data between DMA slaves and memory slaves, and does not
arbitrate for the bus but services the DMA slave that is the arbitrator.
As here used, a bus master arbitrates for use of the bus and supports

information transfers with an I/0 slave or memory slave.

What makes'a device a "bus master™ can be confusing, as bus masters do
not. necessarily require a processor. Also, a bus master may be called
on to respond as a slave when accessed by another bus master. A bus
master is distinguished by the capability of gaining control of the bus
through arbitration and controlling the execution of a defined bus '
cycle, Generally, there are three types of bus masters: full function,
special function controllers, and programmable special function
controllers. The fundamental differences among them are degrees of
flexibility, function and cost. The full function bus master is the
most flexible, has the most function, and costs most. Typically, a full
function bus master will have its own programmable CPU and be capable of
controlling all system resources, including operating system software.
Special function controllers héVe the least fiexibility, function and
cost. Typically, a special function controller will use logic circuits
but no CPU to perform a specific function while requiriné little or no

assistance from other masters. Programmable special function



t he outset of the description which follows.that persons of skill in the
appropriate:arts may nodify the inventiaon here.described while stil
achi‘eving the favorable results of this invention. Accordingly, the
description.whi.ch-follows is to be understood as being a broad, teaching
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limting upon the present -invention. Referring now nore particularly to
the acconpanying draw ngs, a mcroconputer enbodying the present invention
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mount ed on theqetiassis 19 and provides a neans for electrically
I nt erconnecti1 ng the conponents of the conputer 10 including those
I dentified above and -such other associated elenents as floppy disk drives,
vari ous for nmithin diheedetfinitiess hetorgiyen.dths €BY 325ande8§Gdr gondyptierof0 mawr ds,

and. the Ii kefunctzzl._ £a5haseds &ﬂe@@fy %o@.ﬁ%ﬁ @6r an' QR 161hus( B4 JUhfle2) and
defines at . :
. the 1/0 controller 58, DSP 51, VSP 46 and possibly accessory boards 45
mounted in the MICRO CHANMEL slots may all function as masters directly
coupled to or on the input/output bus 44.

In accordance with this invention, a signal known here as an X86 RESET
or CPU_RESET signal will be generated by the BIC 35 in response to a
reset condition, and only after the BIC 35 has gained control of the
local processor bus 34 and the input/output bus 44. The reset
conditions here referred to include a shutdown cycle (as defined in
relevant technical materials related to the Intel 80286, 80386 and 80496
microprocessors) and a HOTRESET signal. HOTRESET is a signal name used
to refer to a software generated signal indicating a need to return the
processor to a known state. The bus interface controller 35 recognizes
receipt of a reset signal intended to initiate a reset of the CPU
microprocessor 32 and defers delivery of a reset signal to the
microprocessor until the bus interface controller has barred access to
the local processor bus 34 and the input/output bus 44 by any of the
deﬁices potentially requesting such access. As disclosed in greater
detail in co-pending Application Serial No. *, filed * and owned in
common with the present subject invention, the BIC 35 functiqns'as a
central arbitration control point (CACP) for the I/0 bus 44 by the
exchange of certain signals with that bus (ARBUSO,1,2,3; PREEMPT#; and
BURST#) and also functions as a local bus arbitration control point’
{LBACP) by the exchange of certain signals with the CACP, the I/O bus 44
and the masters directly connected to local processor bus 34
(aRBUSO0,1,2,3; PREEMPTH#; BURST#;: BRQ1# through BRQn#; BGT1# through



| east one open bay 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 an upper bay 22 i s adapted to receive peripheral drives
of a first size (such as those known as 3.5 inch drives). A floppy disk
drive, a renﬁg_ ¥ cfgedla di rect access saﬁrage'device-capable of - recei ving
~a diskette i hereinto and using the diskette to receive, store and"
deliver data-as-is generally known, may be provided in the upper bay 22.
Prior to relating the above structure to the present invention, a sunmary
of the oper atTr#; CATPONOL®!; 2dACPIHIDAG® qFET BOLDA| andOCRMHEDR) Sy TeetaihOofrtleseer i t

f
rB(CaZ\E;I S\iv OZRS eﬂﬂarig & Eé&ggﬁtgd 'tnhﬂ%rk§ éQf?cYV% %r@té"i'in&’ét@%ﬁ@ sequences

of operation for the personal computer 10 in accordance with this
'invention are shown. In each of the diagrams of Figures 4 and 5, the
.passage of time is indicated by the clock cycles on the line CLK2. To
any extent necessary for a full understandlng of the present invention,
the aforementioned co-pending application is 1ncorporated by reference

into the present description.

In the sequence of Figure 4, a HOTRESET has been requested (at a first
point indicated at 1) and is pendipg while a default master controls the
input/output bus 44. In that event, the BIC 35 drives the CPU_HOLD
signal activé at a second point indicated at (2). The processor then
relinquishes the bus with issuance of an acknowledge signal CPU_HLDA at
a third point (3), preparing the BIC 35 to service the pending RESET
request. CPU_RESET is then driven active by the BIC 35, and the reset
procedure is active for forty cycles of CLK2 (1nd1c§ted_between fourth
and fifth points 4 and 5). On completion of the reset ﬁrocedure, the
system reaches an initialization state and the BIC 35 drives CPU_HOLD

inactive if no bus master request is pending.

The sequence of Figure 5 illustrates the receipt of a HOTRESET signal
during an arbitration cycle. As indicated at a first peoint (1),
HOTRESET is requested by the system while ARB/GNT# is high or active.
CPU_HOLD is thereafter driven active at a second p01nt (2) and the
processor thereafter relinquishes the bus at a third point (3).

CPU_RESET is then driven active by the BIC 35 for forty periods of CLK2
(between fourth and fifth points 4 and 5) and, after internal
initialization, the processof enters a hold state at a sixth point (6).
The CACP function of the BIC 35 is then free, at a seventh point (7), to
grant the bus to a requesting input/output master.



of a personal conpu 'lll [rating the various conponents of the
conputer system suCﬂMﬂmﬁlmuu mﬂlo I n accordance wt : =
i nvention, including* conpdneft s*nmolinted on the pl anar THIBISHEET AR REEN
of the planar to the.1/O slots and ot her hardware of t per REPMACES DUt e
-system - Conngglfides® the' planar is the syptem processor=3zZ—— wWmie any
appropriate m croprocessor can be used as the CPU 32, one suitable

m croprocessor is the 80386 which is sold by INTEL. The CPU 32 is connected
by a high speed CPU | ocal bus 34 to a bus interface control unit 35, to

vol atil e random access nmenory (RAN) 36ciA@® shown as Single Inline Menory
Modul es (SIMw) and to BIOS ROM 38 in which is stored instructions for
basi ¢ i nput/out put operations to the CPU 32. The BI OS ROM 38 i ncl udes the
‘BIOS that i%& usé(?ef Nt GIPUEY SEEYVReFPPRESIPFD devi ces and the operating
system of the m croprocessor 32. Instructions stored in ROM 38 can be

copi ed into RAM 3§44 Q gggriggﬁa p'i-Qges@é?C&éﬂ st i me of BIGCS. Wil e the
present invention Fs Bescribed Phereinafter w th particular reference to the
system bl ock diagramof Figure 3, it is to be understood at the outset of
the descri pti onanihgidt/botgueVBadanBlsjt i s contenplated that the apparatus
and nethods in accordance with the present invention nmay be used with ot her
har dwar e confi gurations of the planar board. For exanple, the system
processor coul d& esettabhe alicBat@6esrorr epyplriedinsctly tRaadgd diopgl now to Figure
3, the CPU jeeadsopUsusi4akL£onpri si ng data,

a bus interface controller coupled directly to said local processor
bus and directly to said input/output data bus for providing
communications between said local processor bus and said input/output
data bus, said bus interface controller providing for arbitration among
said resettable microprocessor and any other master devices coupled’
directly to said local processor bus for access to said local processor
bus, and providing for arbitration among said local processor bus and
any devices coupled directly to said input/output data bus for access to
said input/output data bus, said bus interface controller furthgr
recognizing receipt of a reset signal intended to initiate a reset of
said microprocessor and deferring delivery of a reset signal to said
microprocessor until said bus interface controller has barred access to
said local processor bus and said input/output bus by any of the devices

and said microprocessor.

2. A personal computer according to Claim 1 wherein said bus interface
controller responds to receipt of a reset signal by capturing control of

' said input/output bus and said local processor bus.

3. A personal computer according to Claim 2 wherein said bus interface
controller responds to receipt of a reset signal during an interval when
said microprocessor controls said input/output bus and said local

processor bus by issuing a hold signal to the microprocessor and
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1 .
address and control llﬂl)ﬂ“ provi des for the connection of the
m cr opr ocessor. wmmﬁ mat h copr ocessor - .39 and a Small
Conmput er Systems Interfacet(3SCSI9 dontroller 40. The N £ el 0
may, as is known to persons skilled in the arts of
operation, Be9ewdtroest ed or connectable witdh Read On .
42, and suitabl e external devices of a variety of tYypeos—as—Factr+m ated by
the 1/0O connection indicated to the right in the Figure. The SCSI
controller -40 functlons as_a storage controller in controlling storage
mermory devi BEAdting relaaseaf gaisl i @-?Fd?‘&‘lﬂ“é hysAnd eridclacahmynessser bus -

BC9- 91- 023 by said microprocessor. storage devices (al so known as hard
and floppy disk drives), electro- optlcaL,-tape and ot her storage devices.

4.. A personal computer according to Claim 2 wherein said bus interface
controller responds to receipt of a reset signal during an interval when

a device coupled directly to said input/output data bus controls said
input/output bus and said local processor bus by issuing a hold signal -
to the microprocessor and awaiting release of said local processor bus

by said microprocessor.
5. A personal computer system according to claim 1 comprising:

volatile memqry coupled to said high speed data bus for volatilé
storage of data; '

storage memory devices for nonvolatile storage of data and;:

i i
a storage controller coupled to said high speed data bus and to
said storage memory devices for regulating communications with said

storage memory devices;

said bus interface controller providing for arbitration between
said resettable microprocessor and said storage controller for access to
- said local processor bus.

6. A personal computer according to Claim 5 wherein said bus interface
controller responds tolreceipt of a reset signal by capturing control of

said input/output bus and said local processor bus.

7. & personal computer according to Claim 6 wherein said bus interface
controller responds. to receipt of a reset signal during an interval when
said microprocessor controls said input/output bus and said local
processor bus by issuing a hold signal to the microprocessor and
awaiting release of said input/output bus and said local processor bus

by said microprocessor.

\
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The bus interface lfg) 35 couples the CPU I ocal bus 34 with an
|/ O bus 44 and fuummuﬁluﬁ“uﬂm ocol translator, e controller.and

DMA'control | 'er anohg ot Her #f ulctt ons. By means of | d 4 E-Bre=85 i S
coupled with an optional feature bus such as a M CR a

-plurality ofBa9F8-9R3ts for receiving M CRO CHANNEL opter—car 1 tgch

may be further connected to an |I/O device or nenory (not shown).
bus 44 includes address, data, and control conpoenents. The |/ O bus 44 -may
be configurgd t ecifications [ Wi vk X
specificati g’n. R p%gg?ﬂsagf A ‘c')ﬁegr £ ﬁ%"rld?wg:ﬁsélgg’n .asr e eg%'gr;?é%?ﬁ%:‘\i Iﬁlkﬁface
conponent s - sertmolleraragperds ¢ qiearintr of s sefetisiaial Gering amdaterypbavbgnt h
Vi ge? I'«’Al\/lt (¥RWcd eaupata.erdmecabae%cmg ibuﬁ?ﬁdut;{ﬁtomftlbtﬁhcédtﬂdlscfiﬁﬂ) at v43)
an or stotin raphi.c_or . e. based infor ion.(indicated. a . Video
or signals 'é??@ﬂé%ﬁ@gp\ﬁ"f W“thaeigr 6%‘:5@‘5 ‘?°°ﬁ%s°r‘fan€usbgy &«%?é’é‘& T&ﬁ’gﬁﬁﬁg’éﬁu gi tal
t o Anal og. Cbmtbe trdecr¢iDpsseo and awaiting aelense fheriddieqall gyrodessor chus
Provi si on i gy 3h$® miBERréssePNNecting the VSP 46 directly with what is here
referred to as a natural inmage input/output, which nmay take the formof a
vi deo recorder/player, canmera, etc. The I1/O bus 44 is also coupled with a
Digital Sighal PrecesedrconPSEr Sistehi cimphisingssoci ated i nstruction RAM 52
and data RAM 54 available to store software instructions for the processing
of signals by the DSP 51 and data involved in such processing. The DSP 51
provi des for prdddeRisrgeddatdis: i nputs and outputs by the provision of an
audi o controller 55, and for handling of other signals by provision of an
?Qgtf/gowgﬁgf“? ni QP4 8Ld 2 r FRupt P i Yect P to! {2a0igndhebd LRLRIET W Lh 2

a numeric co-processor coupled directly to said ﬁigh speed data
bus; -

volatile memory coupled directly to said high speed data bus for

volatile storage of data:; .
'storage memory devices for nonvolatile storage of data;

a storage controller coupled directly to said high speed data bus
and to said storage memory devices for regulating communications with

said storage memory devices;
an input/output data bus;

an input/output controller coupled directly to said input/output
data bus;

a digital signal processor coupled directly to said input/output
_data bus; '

a video signal processor coupled directly to said input/output data

bus; and

-
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controller 58 with ag i cal Erasable Programuable Read Only
Menory (EEPROVM) 59 ﬁlﬂm" mwm" nd outputs are epshanged W th

conventi onal peripheral s Includisn I oppy di sk drivefs L er=o ,.._4, ter
14, keyboard 12, a nouse or pointing device (not shg
serial port. BC9- 91- 023 2
turning in gr%cgta' 04dtail to a descri pt|0ﬁ4of the functions prov
- the personal conmputer 10, it is appropriate to first consider the support
- by a personal conputer of what have been known as nultiple nmasters or bus

. masters.  As hea%dASﬁ%r@acen@&&%uwc@p@wQess?a@a I'Q.Ejhadi‘x!e@déﬁwbhs%%i gned
to gain control over drive address cont E’F‘é Si gna.l S on

: n
t he bus. HavF%d‘aé‘EuéHp'é'a(gaﬁ?‘ﬂtl #3Fa-hut €88 pe'{”?r‘é@f"ér“ E%tif"bs frsPetasd
i nf ormati on bm}mmtdsqaaeand)rsymmhpthtptmedat@dms said bus interface

controller providing for arbitration among said microprocessor and said
storage controller coupled directly to said high speed data bus for
access to said high speed data bus, and providing for arbitration among
said 1nput/output controller and said digital signal processor and said |
video s1gna1 processor coupled directly to said input/output data bus
and said high speed data bus for access to said input/output data bus,
said bus interface controller further recognizing receipt of a reset
signal intended to initiate a reset of said microprocessor and deferring
delivery of a reset signal to said microprocessor until said bus
interface controller has barred access to said local processor bus and
said input/output bus by any of said microprocessor and said storage
controller and said input/output controller and said digital signal
processor and said video signal processor.

/ '
10. A personal computer according to Claim 9 wherein said bus interface
controller responds to receipt of a reset signal by capturing control of
said input/output bus and said local processor bus.

11. A personal computer according to Claim 10 wherein said bus
interface controller responds to receipt of a reset signal during an
interval when said microprocessor controls said input/output bus and
said local processor bus by issuing a hold signal to the microprocessor
and awaiting release of said input/output bus and said local processor

bus by said microprocessor.

12. A personal computer according to Claim 10 wherein said bus
interface controller responds to receipt of a reset signal during an
interval when a device coupled directly to said input/output data bus-
controls said input/output bus and said local processor bus by issuing a
hold signal to the microprocessor and awaiting rélease of said local

processor bus by said microprocessor.

\
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It has been proposed that nmasters be divided anong thr et '
master (usually the CPU),. DMA controller, and bus nast ef}. THIRSSHEETHAB BBEN €
contTobls and nanages the system conflguratlon It is usfally rbBeLAGERUl t |}
master in the system The default master owns the bus wWieRr—Fo—otHer—raSter
. requires itBcoAgDMR3MBSter is a special typpe of master which transfers data

. between DVA staves and menory slaves, and does not arbitrate for the bus

. but services the DVA slave that is the arbitrator. As- here used, a bus

| mster arbitrates for_use of the bus and supports information transfers
'with an 1/ 0 slave or FHRRTBYAL SPIRPIER VI BROEROOR RESELGPHOL ~hus master” can

| be confusing, as bus nasters do not netessarily require a processor. Al so,

''a bus-nmaster nay be ‘called on to res a slave when accessed by

~anot her bus naster. A bus master is %ﬂﬂ%ui shed by the capability of

gai ning control of the bus through arbitration and controlling the

executi on qhif idedricaenl alistedy €d Perémiadr cdmbytershand mire galrtitmlasiyeso of bus
masters: i stofnuf%tng SPEC WRlcr! UGkl o1 CRE iR Sor Al B AREABERD! ©

speci al fufiction con nt al erences anong them are

degr ees of Preesesing |tP§/°“9flLﬁtbPF@-ﬁ range eésat RESHTeskamp} vwhilf eroidings naster is

:' ]Ehe nost L |s?¥téﬁn’sefa1ha§e§ hﬁ.errpstsohuncdompﬁterasﬁtams aRsdh Saggal I‘cﬁ:lall%/l a ;ul |
uncti on us ne ave,it [ n e Capanlie O
cont ol 11 ngPatEes debhtuse gty st/ iR s THE A Fretsralldl P SO

op era I'ng system sof t war e.
Speci al f uméderaproeasnser glopkesi Hinegstineol é&st—“falleﬁé‘%?ﬁ#;busf‘ ARt # d¥sand cost.

Typical |y, igtsid@es dontitlghi QRusrat aﬁlelcety \tb | the UFRal Q@bEedsor Bukt&ndout no CPU
to performga SRYS {d End YBSH QRett! hSes BHRebt Wodidily Godhun2ations

between the local processor bus and input/output data bus. The bus

interface controller provides for arbitration among devices directly
coupled to the input/output data bus for access to the input/output data
 bus and to the local processor bus and for arbitration among the

1nput/output data bus and the microprocessor for access to the local
processor bus The bus interface controller further recognlzes receipt
of a reset signal intended to initiate a reset of the microprocessor and
defers delivery of a reset signal to until the bus interface controller
has barred access to the local processor bus and input/output bus by any

of the devices potentially requesting such .access.
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assi stance from ot her masters. Programmabl-e special function

BC9-91- 023 - 9 control l ers span the range between

the ot her two. The fundanmental. difference between special function and

progranmmabl e special function controllers is the ability to nodify the

function and/ or execution characteristics of the bus master. Such

nodi fication can be acconplished through ygg of processing units or through

settabl e registers. Wthin the definitions here given, the CPU 32 and

SCSI controller 40 may function as masters directly coupled to or on the

| ocal bus .34,. while the 1/O controller 58, DSR~E VSP 46 and possibly

accessory boards 45 nounted in the M CRO CHANNE s may all function as

masters directly coupled to or on the input/Q
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In accordance with this invention, a signal known here as an X86 RESET or
CPURESET signal will be generated by the BIC 35 in response to a reset
condition, and only after the BIC 35 has gained control of the |ocal
processor bus. 34 and the input/output bus 44. The reset conditions here
referred to include a shutdown cycle (as defined in relevant technical
materials related to the Intel 80286, 80%?§Eand 80496 ni croprocessors) and
a HOTRESET signal. HOTRESET .is a signal ha used . to refer to a software
generated signal indicating a need to returwille phQcessor to a known
state. The h#S interface controller 35 peCogMiZes refe{pt of a reset signa

intended toffnitiate a reset of the £PU m croprocessor 3R and defers
delivery of Jla reset sigmgal to the”m croprocessor until theNQus interface
controller s barred accesjy A0 the |ocal processor bus 34 amd_the

I nput / out pu
access. As

bus 44 by awy of the devices potentially requestinthsuch
| scl osed 4N greater detail in co-pending Application Ssgial No.
* filed * and owa€d I n comon with the present subject invention, the BIC
35 functiong| ag central arbitration control point (CACP) for the 1/0Dbys
44 by the exfchgnge of certain signals with that bus (ARBUSC),1,2,3;1”’1’>

44 and the stler
(ARBUSO, 1, 2}13; |P

PREEMPT#; aild =URﬁE#)\>nd al so functions as_dToca—bus arbitratio D D
poi nt (LBACKH) Hy the j ange of certain signals-m#%h—%ﬁ:ﬂg;;ij"g QIS
a e A e |

connected to | ocal processor :q"s




CLAIMS 1. A personal conputer system conprising: a high speed |ocal
processor data bus; an i nput/out put data bus; a resettable
m cr opr ocessor coupled directly to said |ocal processor bus; and a bus
i-nterface controller coupled directly to said processor bus and directly to
said input/output data bus for providing conmunications between said | ocal
processor bus and said input/output data bug,é- said bus interface
controller providing for arbitrati on anong é d resettabl e m croprocessor
and any ot her master devices coupled directly to said | ocal processor bus
; for access to said | ocal processor bus, and providing_for arbitration anong
. said local processor bus and any devices coupled directly to said
“input/output data bus for access to said input/output data bus, sai d
: bus interface controller further recognizing receipt at sai@ bus_ interface
i controller of a reset signal (HOTRESET) |anpded toinitiat@ a reset of
“said mcroprocessor and del ayi ng geﬁbrathg f sa reset signal (CPU RESET)
to said n1croprocessorﬁ§ntll aftgirj'?é%&:B| é? facg contggllerOhas gai ned
control of said | ocal ocessor saf® &1 t put s fa@m al | of
t he devices and said m"éroproces%d‘r“b?gt gé&hﬁﬁ@eogf hol (¥anc§'>'7ﬁol d
acknow edge signals ( HOLD and

0

PAHPOA) . 0D 00 dMmePsonal ompuper
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responds to receipt of a reset signal by capturing conrrol of sald

i nput/out.put bus and said |ocal processor bus. 3. A personal conputer
according to claim2 wherein said bus interface controller responds to
receipt of a reset signal during an interval when said m croprocessor
controls said input/output bus and said local processor bus by issuing a
hol d signal to the m croprocessor and amgl I ng rel ease of said input/output
bus and said | ocal processor bus by said mcroprocessor. 4. A personal
~conputer according to claim2 wherein said bus .interface controller

- responds to receipt of a reset signal during an interval when a device

- coupled directly to said i nput / out put daga busspgp oIs ?ﬂgﬂnﬁﬂpUt/OUtpUt

‘ bus and sai d | ocal i S§ U|no'é“hold s

pr¢cessor bus b
ni cropr ocessor anp‘#m$| j gnrql HasE Taf sHi ¢ Voqav :rqc sH oq Bus by azd
m croprocessor. 5 A De PTG IS TG
speed data B¥&; AT i --t --t-u ors ) : tebte

m Ccroprocessor ¢ | egl to leaid hin’h SpE pd a'ralhnc 1 \/(‘!I a'rlll e P:Q[&
coupled to &4 d W ee? daqa bjs fo[ vo!athe S ora*e oq daq l
READYZ? —I—[—J l
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storage nenory devices; a storage controller coupled to said high

speed data bus and to Ssaig=SteF=Ege NEND aqevi ces for ng

communi.-cations with sai d' LA@EMENT ppppce

controller coupled to sai hus and t of sfimo—T ettt
data bus for providing coff h sqi d data bus jand
sai d i nput/output data bus, said bds interface Nt r IJ”NE%%viding
for arbitration between said resettabl e m croprocesso pd-said st ordge
controller for access to said high speed data bus, and providing for
arbitration anong said high speed data bus and any deVITE i
to said input/out b &kooh a bus,
sai d bus interfac%o%@?% &@WT%%%@%&@W@M@% bus
interface controller of a reset signal (HOTRESET) intended to initiate a
reset of said mcroprocessor and del ayi ng generation of a reset signal (CPU
RESET) toAgﬁﬂEUH¢Eroprocessor until after said bus interface controller has
gai ned control of said high speed data bus and said input/output bus from
all of the devices and said m croprocessor and said storage controller by

t he exchaResoral compyteshin Which capability is dgevidedfos |c§ntqrwwfmomsamgmﬂmh)an

Cont r ol | oPocUBEDER 40 & RESELS Sgpal,whie ayGuding s Gingesy: (WhenBorsenHl commser
id i Joutput b d sgid. high ta bus. . 7. A I t
cocor i o et Bk o iineBited oo TikeSOn G s a dpme/cimit daFL B y cSeeible "'
rding wne . . e
Cont 1ol o mictgbfSEisoP (827 colpied "Gd Ry’ B e’ Sooal SHAGYT il (AR £ RS Rlertace
hol d si gn@dndollel R85y EdupRiY @REIE to Mo 'r&éggbrfﬁds%aedi?écg%dtké g@ﬁst{)dr?]:gé\ﬂut

bus and said high speed data bus by sald "m croprocessor.

conput er @ dusi fof providing Corhmulichti? SetweerDiie IoBAloproassBor B3 Al |ifut/output
responds to receipt of a reset signal during an interval when a device
coupl ed ddatedub.y The bus interface controller (35) provides for arbitration among devices directly

ictly

coupled to the 'inp_ut/output d.ata bus for access to the input/output data bus and to the local
processor bus and for arbitration among the input/output data bus and the microprocessor
for access to the local processor bus Thebus mte:rface controller (35) further recognizes
receipt of a reset signal intended to 1mt1ate é reset of the lfﬁéroprocessor 32).

Fig. 3
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conput er system conpri si ng: a high speed data buys
m croprocessor coupled directly to said Bigh speed datd b
co- processor coupled directly to said high speed dat §
menory coupiredtion mall tocgurt, or sanetebsagy comeibndrtwednutbe §

dat a;
13
and to sai

e of data;

=1

RS G PRI PR bF B8 oy e Wb 2

d storage nenory dEWMEM %DE@&EHY%E@TT&%m cations with said

storage NENDr it §£¥h ©Bfect of the présent MBkehtion tddBineliGthR dHéSor more disﬁliranta%es of

I nput / out

t 1t
a digital %E?Bﬁgfla'r&

a video si
and
and to sai

ol l'er coupled directly to said input/output data bus;
rocessor coupled directly to said input/output data bus;
gnal Agooodiag stor ono aspeet ofi the cppresent dneemiidn i theret isoptopided datpersomat

c%nﬂﬂﬁeri &J}EC%H @o(iﬁprfs?ﬁg:r g lhkg‘ilr spedd’ Hicﬁfjprtoco,esﬁjﬂ (ﬁt‘fbﬁgz aﬁqﬁﬁﬂ/&?ﬁlﬁ &31&5
bus; a resettable microprocessor coupled directly to said local processor bus; and a bus
interface controller coupled directly to said processor bus and directly to said
input/output data bus for providing communications between said local processor bus and
said input/output data bus, said bus interface confroller providing for arbitration among
said resettable microprocessor and any other master devices coupled directly to said local
processor bus for access to said local processor bus, and providing for arbitration among
said local processor bus and any devices coupled directly to said input/output data bus
for access to said input/output data bus, said bus interface controller further recognizing
receipt at said bus interface controller of a reset signal (HOTRESET) intended to initiate
a reset of said microprocessor and delaying generation of a reset signal (CPU_RESET)
to said microprocessor until after said bus interface controller has gained control of said
local processor bus and said input/output bus from all of the devices and said
microprocessor by the exchange of hold and hold acknowledge signals (CPU_HOLD and
CPU_HLDA). ' |

According to another aspect of the present invention there is provided a personal
computer system comprising: a high speed data bus; an input/output data bus; a
resettable microprocessor coupled to said high speed data bus; volatile memory coupled
to said high speed data bus for volatile storage of data; storage memory devices; a
storage controller coupled to said high speed data bus and to said storage memory
devices for regulating communications with said storage memory devices; and a bus
interface controller coupled to said high speed data bus and to said input/output data bus
for providing communications between said high speed data bus and said input/output
data -bus, said bus interface controller providing for arbitration between said resettable
microprocessor and said storage controller for access to said high speed data bus, and
providing for arbitration among said high speed data bus and any devices coupled
directly to said input/output data bus for access to said input/output data bus, said bus
interface controller further recognizing receipt at said bus interface controller of a reset
signal (HOTRESET) intended to initiate a reset of said microprocessor and delaying
generation of a reset signal (CPU_RESET) to said miéroprocessor until after said bus
interface controller has gained control of said high speed data bus and said input/output

{0 sal d high speed data bus
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devi ce couptsedald g‘é%fl}t?fi“@ %%t"d’?lph pravidine fof amhitration, ameng said) micsgprgcessor
i nput / out patid Saids storegednttolératbuplRdaliredely o ki hiph speed data bus for access to said
high speed data bus, and providing for arbitration among said input/output controller and
said digital signal processor and said video signal processor coupled directly to said
input/output data bus and said high speed data bus for access to said input/output data
bus, said bus interface controller further recognizing receipt at said bus interface
controller of a reset signal (HOTRESET) intended to initiate a reset of said
microprocessor and delaying generation of a reset signal (CPU_RESET) to Said
microprocessor until after said bus interface controller has gained control of said high
speed data bus and said input/output bus from all of said microprocessor and said storage
controller and said input/output controller and said digital signal processor and said video
signal processor by the exchange of hold and hold acknowledge signals (CPU_HOLD
and CPU_HLDA).
IN THE DRAWINGS _
Figure 1 is a perspective view of a personal computer embodying this invention; |
B Figure 2 is an exploded perspective view of certain elements of the personal
computer of Figure 1 including a chassis, a cover, and a planar board and illustrating
certain relationships among those elements;
Figure 3 is a schematic view of certain components of the personal computer of
Figures 1 and 2; and
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a high speed local processor data bus;

an input/output data bus;

a resettable microprocessor coupled directly to said local processor bus; and

a bus interface controller coupled directly to said processor bus and directly to said
input/output data bus for providing communications between said local processor bus and
said input/output data bus,

said bus interface controller providing for arbitration among said resettable
microprocessor and any other master devices coupled directly to said local processor bus
for access to said local processor bus, and providing for arbitration among said local
processor bus and any devices coupled directly to said input/output data bus for access to
said input/output data bus,

said bus interface controller further recognizing receipt at said bus interface
controller of a reset signal (HOTRESET) intended to initiate a reset of said
microprocessor and delaying generation of a reset signal (CPU_RESET) to said
microprocessor until after said bus interface controller has gained control of said local
processor bus and said input/output bus from all of the devices and said microprocessor
by the exchange of hold and hold acknowledge signals (CPU_HOLD and CPU__HLDA)'.
2. A personal computer according to claim 1 wherein said bus interface controller
responds to feceipt of a reset signal by capturing control of said input/output bus and said
local processor bus. :
3. A personal computer according to claim 2 wherein said bus interface controller
responds to receipt of a reset signal during an interval when said microprocessor controls
said input/output bus and said local processor bus by issuing a hold signal to the
microprocessor and awaiting release of said input/output bus and said local processor bus

by said microprocessor.
4. A personal computer according to claim 2 wherein said bus interface controller
responds to receipt of a reset signal during an interval when a device coupled directly to
said 'input/output data bus controls said input/output bus and said local processor bus by
issuing a hold signal to the microprocessor and awaiting release of said local processor
bus by said microprocessor.
5. A personal computer system comprising:

a high speed data bus;

an input/output data bus;

a resettable microprocessor coupled to said high speed data bus;

volatile memory coupled to said high speed data bus for volatile storage of data;
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a bus interface controller coupled to said high speed data bus and to said
input/output data bus for providing communications between said high speed data bus
and said input/output data bus, '

said bus interface controller providing for arbitration between said resettable
microprocessor and said storage controller for access to said high speed data bus, and
providing for arbitration among said high speed data bus and any devices coupled
directly to said input/output data bus for access to said input/output data bus,

said bus interface controller further recognizing receipt at said bus interface '
controller of a reset signal (HOTRESET) intended to initiate a reset of said
microprocessor and delaying generation of a reset signal (CPU_RESET) to said
microprocessor until after said bus interface controller has gained control of said high
speed data bus and said input/output bus from all of the devices and said microprocessor
and said storage controller by the exchange of hold and hold acknowledge signals
(CPU_HOLD and CPU_HLDA). ' |
6. A personal computer according to claim 5 wherein sajd bus interface controller
responds to receipt of a reset signal by capturing control of said input/output bus and said
high speed data bus. _ |
7. A personal computer according to claim 6 wherein said bus interface controller
responds to receipt of a reset signal during an interval when said microprocessor controls
said input/output bus and said high speed data bus by issuing a hold signal to the
microprocessor and awaiting release of said input/output bus and said high speed data
bus by said microprocessor.
8. A personal computer according to claim 6 wherein said bus interface controller
responds to receipt of a reset signal during an interval when a device coupled directly to
said input/output data bus controls said input/output bus and said high speed data bus by
issuing a hold signal to the microprocessor and awaiting release of said high speed data
bus by said microprocessor.
9. A personal computer system comprising:

a high speed data bus;

a microprocessor coupled directly to said high speed data bus;

a numeric co-processor coupled directly to said high speed data bus;

volatile memory coupled directly to said .high speed data bus for volatile storage of
data; '

storage memory devices for nonvolatile storage of data;
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and said storage controller coupled directly to said high speed data bus for access to said
high speed data bus, and providing for arbitration among said input/output controller and
said digital signal processor and said video signal processor coupled directly to said
input/output data bus and said high speed data bus for access to said input/output data
bus,

. said bus interface controller further recognizing receipt at said bus interface

" controller of a reset signal (HOTRESET) intended to initiate a reset of said

; microprocessor and delaying generation of a reset signal (CPU_RESET) to said
microprocessor until after said bus interface controller has gained control of said high
speed data bus and said input/output bus from all of said microprocessor and said storage
controller and said input/output controller and said digital signal processor and said video
signal processor by the exchange of hold and hold acknowledge signals (CPU_HOLD
and CPU_HLDA).
10. A personal computer according to claim 9 wherein said bus interface controller
responds to receipt of a reset signal by capturing control of said input/output bus and said
high speed data bus.
11. A personal computer according to claim 10 wherein said bus interface controller
responds to receipt of a reset signal during an interval when said microprocessor controls
said input/output bus and said high speed data bus by issuing a hold signal to the
micfoprocessor and awaiting release of said input/output bus and said high speed data
bus by said microprocessor.
12. A personal computer according to claim 10 wherein said bus interface controller
responds to receipt of a reset signal during an interval when a device coupled directly to
said input/output data bus controls said input/output bus and said high speed data bus by
issuing a hold signal to the microprocessor and awaiting release of said high speed data
bus by said microprocessor.
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PERSONAL COMPUTER WITH PROCESSOR RESET CONTROL

ABSTRACT

Personal computers in which capability is provided for continuance of processing through an
occurrence of a RESET signal while avoiding systenis failures. The personal computer
system has a high speed local processor data bus; an input/output data bus; a resettable
microprocessor (32) coupled di;ectly to the local processor bus (34); a bus interface
controller (35) coubled directly to the.local proceés'or'bus and directly to the input/output
data bus for providing communications between the local processor bus and input/output
data bus. The bus interface controller (35) provides for arbitration among devices directly
coupled to the input/output data bus for access to the input/output dém bus and to the local
processor bus and for arbitration among the input/output daté bus and the microprocessor
for access to the local processor bus. The bus interface controller (35) further recognizes
receipt of a reset signal intended to initiate a reset of the microprocessor. (32).

Fig. 3 ST
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