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e invention relates to the field of interrupts for computer

systems. More particularly, the invention relates to the field of interrupt
handling and control in a computer system.
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One prior computer system, the PC/XT computer system, has an
interrupt controlier cbupled to eight interrupt request lines. The eight
interrupt request lines are in turn coupled to peripheral devices or other
components. The interrupt controller is also coupled to a microprocessor
by a single interrupt signal line. When the interrupt controller receives
an interrupt request signal over one of the eight interrupt request lines
from a peripheral device or other device, it transmits an interrupt signal
to the microprocessor over the single interrupt signal line. Thus, every
interrupt request signal regardless of the source results in the
transmission of the same interrupt signal to the microprocessor.

A second prior computer system, the PC/AT computer system,
has two interrupt controllers. The first interrupt controller is coupled to a
microprocessor by a single interrupt line. The first interrupt controller is
also coupled to eight interrupt request lines. Seven of the eight interrupt
request lines are coupled to peripheral or other components. The eighth
interrupt request line is coupled to the second interrupt controller. The
second interrupt controller is in turn coupled to another eight interrupt
request lines. The eight interrupt request lines are coupled to peripheral
or other components. In this manner, a total of fifteen interrupt request
lines are provided for use by peripheral or other components.

When the first interrupt controller receives an interrupt request
signal over one of the seven interrupt request lines from a peripheral
device or other device, it transmits an interrupt signal to the
microprocessor over the single interrupt signal line. Thus, every
interrupt request signal on any of the seven interrupt request lines
regardless of the source results in the transmission of the same interrupt
signal to the microprocessor. In addition, when the second interrupt




i nterrupt request signal regardless of the source results in the

transm ssion of the sane interrupt signal _to the m croprocessor.

A second prior conputer system t he PC/ AT conputer system has two
i nterrupt controllers. The first interrupt controller is coupled to a

m cropr oceswr9slayise single interrupt line. The first interpopusssossol | er

s - al so coupled to eight interrupt request |ines. Seven of the eight
I nterrupt request lines are coupled to peripheral or other
conponents. The eighth interrupt request line is coupled to the
second interrupt controller. The second interrupt controller is in
turn coupled to another eight interrupt o request lines. The eight
interrupt request lines are coupled to peripheral or ot her

conmponents. 1n t Ghritrdlfep veﬁah% rfdpfés W&H@Bfft@&%ﬁ@t
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second controller regardless of the source results in the transmission of
the same interrupt request signal to the first interrupt controller and the
same interrupt signal to the microprocessor.
In the PC/AT computer system, when the microprocessor receives
an interrupt signal, it queries the first interrupt controller to determine
the source of the interrupt signal. In querying the first interrupt
controller, all eight interrupt request lines of the first interrupt controller
are polied. If the interrupt signal originated due to an interrupt request
signal on the eighth interrupt request line of the first interrupt controller,
the microprocessor also queries the second interrupt controller. In
querying the second interrupt controller, all eight interrupt request lines
of the second interrupt controlier are polled. In this manner, the
microprocessor can determine which of the fifteen interrupt request lines
caused the interrupt signal to the microprocessor and thus, can determine
the source of the interrupt signal.
However, the PC/AT computer system is limited to fifteen
interrupt request lines. With the expansion of computer systems to
incorporate additional functionalities e.g. audio, video and muitimedia,
additional interrupt handling capacity is required to achleve a requisite
level of performance.
. Thus, an interrupt request router that provides enhanced interrupt
request handling capability is needed.

ARY ON

A novel interrupt request router is described. The interrupt
request router comprises a plurality of interrupt request inputs for
receiving a first plurality of interrupt request signals, a plurality of
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controller receives an interrupt request signal over one of its eight
i.nterrupt request |ines froma peripheral device or other device, it
transmits aWQM2B¥upt request signal to the first i nterrumwml*l er.

The first interrupt controller in response to the interrupt request
signal from the second interrupt controller transmts an interrupt
signal to the m cr oprocessor over the single interrupt signal |ine.
Thus, every I nterrupt request signal on any of the eight interrupt
request |lines of the second control-8er regardl ess of the source
results in the transm ssion of the sane interrupt request signal to
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pol l ed. In this mannelndehan alternative embodiment, the mterrupt request router
further comprises a polarity register coupled to the interrupt request
processing device for storing a polarity configuration value of one of the
first plurality of interrupt request signals wherein the polarity
configuration value indicates an active signal state of one of the first
Plurality of interrupt request signals.

Under yet another alternative embodiment, the interrupt request
router further comprises an interrupt request mode register coupled to
the interrupt request processing device for storing a drive mode
configuration value of one of the plurality of interrupt request cutputs*
wherein the drive mode configuration value indicates a drive mode of
one of the plurality of interrupt request outputs.

A method for directing interrupt request signals is also described.
The method comprises storing a configuration value in a register,
receiving an interrupt request signal of a first plurality of interrupt
request signals, and generating an interrupt request signal of a second
plurality of interrupt request signals wherein the interrupt request signal
of a second plurality of interrupt request signals is determined by the
configuration value.

Under an alternative embodiment, the method further compnses
storing a polarity configuration value wherein the polarity configuration
value indicates an active signal state of the interrupt request signal of a
first plurality of interrupt request signals.

Under yet another alternative embodiment, the method further
comprises storing a drive mode configuration value wherein the drive
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is illustrated by way of example, and not by
way of limitation, in the figures of the accompanying drawings and in
which like reference numerals refer to similar elements and in which:

Figure 1 illustrates in block diagram form a computer system of
one embodiment of the present invention.

Figure 2 jllustrates in block diagram form an interrupt request
router of a second embodiment of the present invention.

Figure 3 illustrates in block diagram form an interrupt controller
of Figure 1.

Figure 4 illustrates in logic diagram form an interrupt request
router of a third embodiment of the present invention.

Figure 5 illustrates in circuit diagram form an interrupt request
router of a fourth embodiment of the present invention.

Figure 6 illustrates in logic diagram form an interrupt request -
router of a fifth embodiment of the present invention.

Figure 7 illustrates in logic diagram form an interrupt request
router of a sixth embodiment of the present invention.

Figure 8 illustrates in block diagram form a drive mode selector of
a seventh embodiment of the present invention.

Figure 9 illustrates in logic diagram form an interrupt request
router of a eighth embodiment of the present invention.

DET. N

A novel interrupt request router is described. In the following
detailed description numerous specific details are set forth in order to
provide a thorough understanding of the present invention. However, it
will be understood by those skilled in the art that the present invention
may be practiced without these specific details. In other instances well
known methods, procedures, components, and circuits have not been
described in detail so as not to obscure the present invention.

request. router conprises a plurality of



- 3- registers for storing configuration values, an interrupt

request processing d -1 nt errupt—
request inputs and the plurality of registers for generating an

i nterrupt request signal of a second plurality of interrupt request
isignal s i NWaItsée to one of the first plurality @CTIUSS&2TINL
request signals wherein the interrupt request signal of a second

plurality of interrupt request signals is determ ned by the
configuration values, and a plurality of interrupt request outputs for
transmtting the second plurality of i-nterrupt request signals.

Under an alternative enbodi nent, the integsupt request router

further conprises a polarity register coupled to the interrupt request

processing device f Q&ﬁkﬁidrﬁ&@oﬂﬂbﬁéfﬁ%d%%ﬁﬁ&@%ﬂ& Yollowpafd one of the
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combined, compared, and otherwise manipulated. It has proven

convenient at times, principally for reasons of common usage, to refer to

these signals as bits, values, elements, symbols, characters, terms,

numbers, or the like. It should be borne in mind, however, that all of

these and similar terms are to be associated with the appropriate physical

quantities and are merely convenient labels applied to these quantities.

Unless specificaily stated otherwise as apparent from the following

discussions, it is appreciated that throughout the present invention,

discussions utilizing terms such as "processing” or "computing" or

"calculating” or "determining” or "displaying” or the like, refer to the

action and processes of a computer system, or similar electronic

computing device, that manipulates and transforms data represented as

physical (electronic) quantities within the computer system's registers

and memories into other data similarly represented as physical quantities

within the computer system memories or registers or other such

information storage, transmission or dispiay devices.

Figure 1 illustrates in block diagram form a computer system of

one embodiment of the present invention. The computer system

comprises bus 100, keyboard interface 101, external memory 102, mass

storage device 103, processor 104, display device controller 105, interrupt

controller 106 and interrupt request router 107. Bus 100 is coupled to

display device controller 105, keyboard interface 101, interrupt controller

106, microprocessor 104, memory 102 and mass storage device 103.

Display device controller 105 can be coupled to a display device.
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request signals, and generating an interrupt request signal of a second
plurality of interrupt request signals wherein the_interrupt request signal
of a second plurality of interrupt request signals is determ ned by the

configuration val ue. Under an alternative enbodi ment, the
met hod furt WO9eR2TIs6 | Ses storing a polarity confi gurecrusssszBae
wherein the polarity configuration val ue indicates an active signal
state of the interrupt request signal of a first plurality of

i nterrupt request signals. Under yet another alternative
enbodi nent, the nethod further ~conprises storing a drive node
configuration value wherein the drive -6 WO 96/ 27156
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node configurati O‘S’fﬁ’“ bﬂ%t J‘iﬁi’&nﬂﬁt cbﬂﬁ’opéit 6’ il cah BRUE St
signal of as eeon® taol AftZyboaré & %trarrru t corn(tar%'ﬁes‘i% is oupled to interrupt
request router 107.

Bus 100 can be a single bus or a combination of multiple buses. As
an example, bus 100 can comprise an Industry Standard Architectural
(ISA) bus, an Extended Industry Standard Architecture (EISA) bus, a
system bus, a X-bus, PS/2 bus, a Peripheral Components Interconnect
(PCI) bus, a Personal Computer Memory Card International Association
(PCMCIA) bus or other buses. Bus 100 can also comprise a combination
of any buses. Bus 100 provides communication links between
components in the computer system. Keyboard interface 101 canbe a
keyboard controller or other keyboard interface. Keyboard interface 101
can be a dedicated device or can reside in another device such as a bus
controller or other controller. Keyboard interface 101 allows coupling of
a keyboard to the computer system and transmits signals from a
keyboard to the computer system. External memory 102 can comprise a
dynamic random access memory (DRAM) device, a static random access
memory (SRAM) device, or other memory devices. External memory 102
stores information and data from mass storage device 103 and processor
104 for use by processor 104. Mass storage device 103 can be a hard disk
drive, a floppy disk drive, a CD-ROM device, a flash memory device or
other mass storage device. Mass storage device 103 provides information
and data to external memory 102.

Processor 104 processes information and data from external
memory 102 and stores information and data into external memory 102.
Processor 104 also receives signals from keyboard controller 101 and
transmits information and data to display device controller 105 for
display on a display device. Processor 104 can be a complex instruction
set computing (CISC) microprocessor, a reduced instruction set
computing (RISC) microprocessor, a very long instruction word (VLIW)
microprocessor or other processor device. Display device controller 105
allows coupling of a display device to the computer system and acts as an
interface between the display device and the computer system. Display
device controller 105 can be a monochrome display adapter (MDA) card,
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enbodi nent of the present invention. Figure 2 illustrates in
bl ock diagram form an interrupt request router of a second
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Figure 4 illustrates in logic diagramforoyan interrupt request
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such as keyboard mterface 101. Inresponse to an interrupt request
signal, interrupt controller 106 transmits an interrupt signal to
microprocessor 104. Interrupt controlier 106 also indicates the source of
the interrupt when interrupt controller 106 receives a query from
processor 104. Interrupt controller 106 can be part number 8259
manufactured by Intel Corporation or other interrupt controller.
Interrupt request router 107 comprises a register. Interrupt request
router 107 stores a configuration value in the register. Interrupt request
router 107 also comprises a plurality of interrupt request inputs for
receiving a first plurality of interrupt request signals. Interrupt request
router 107 also comprises a plurality of interrupt request outputs for
transmitting a second plurality of interrupt request signals. The interrupt
request outputs are coupled to interrupt controller 106. When interrupt
request router 107 receives an interrupt request signal of the first
plurality of interrupt request signals through an interrupt request input,
interrupt request router 107 can generate an interrupt request signal of
the second plurality of interrupt request signals to interrupt controller
106. The interrupt request signal of the second plurality of interrupt
request signals is determined by the configuration value stored in the
register.

Alternatively, interrupt request router 107 can comprise a plurality
of registers, one register for each interrupt request input. In this case,
each interrupt request input is individually controllable and interrupt
request router 107 can be programmed to generate any interrupt request
output signal in response to the interrupt request input or no interrupt
request output signal in response to the interrupt request input.
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interrupt request output combinations that optimize interrupt handling
performance for a givén system configuration. The programmability of
interrupt request router 107 gives interrupt request router 107 the ability
to alter interrupt request input and interrupt request output
combinations to account for changes in the system configuration or to
further optimize interrupt handling performance. In addition,
programmability allows interrupt request router 107 the ability to alter
interrupt request input and interrupt request output combination during
the operation of the computer system.

Figure 2 illustrates in block diagram form an interrupt request
router of a second embodiment of the present invention. Interrupt
request router 207 comprises interrupt request processing unit 208,
register 209, register 210, register 211, register 212, register 213, register
214, register 215, register 216, register 217, register 218, register 219,
register 220, register 221, register 222, register 223 and register 224. In
this embodiment, interrupt request router 207 also comprises sixteen
interrupt request inputs. Interrupt request router 207 receives a first
plurality of interrupt request signals (PCI15, PCI14, PCI13, PCI12, PCI11,
PCI10, PC19, PCI8, PCI7, PCI6, PCI5, PCH4, PCI3, PCI2, PCI1 and PCIO)
through the interrupt request inputs. Under an alternative embodiment,
the PCI15 signal can be a XXINT1 signal, the PCI14 signal can be a
XXINTO signal, the PCI13 signal can be a SCSI1 signal and the PCI12
signal can be a SCSIO signal. Interrupt request router 207 also comprises
a plurality of interrupt request outputs. Interrupt request router 207
transmits a second plurality of interrupt request signals (IRQ15, IRQ14,
IRQ13, IRQ12, IRQ11, IRQ10, IRQS, IRQS, IRQ7, IRQ6, IRQS, IRQY, IRO3
and IRQ1) through the interrupt request outputs.

In this embodiment, interrupt request processing unit 208 has
multiple registers, one for each interrupt request input. Consequently,
each interrupt request input is individually controllable. When interrupt
request processing unit 208 receives an interrupt request signal over any
of the interrupt request inputs, interrupt request processing unit 208 can
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request output, interrupt request router 207 does not generate an
interrupt request output signal. By storing the appropriate configuration
value in the configuration register associated with a particular interrupt
request input, interrupt request processing unit 208 generates the
interrupt request output signal specified by the configuration value over
the specified interrupt request output or does not generate an interrupt
request output signal at all.

A large number of interrupt request input and interrupt request
output combinations can be created by storing the appropriate
configuration values in the configuration registers. Multiple interrupt
request inputs can be linked to a Single interrupt request output or a
single interrupt request input can be linked to a single interrupt request
output. In addition, multiple interrupt request inputs or a single
interrupt request input can be linked to no interrupt request output.
However, at any given time only one interrupt request output if any will
be specified for a given interrupt request input. Moreover, registers 209 -
224 are accessible by processor 104 and thus, processor 104 can store
configuration values into registers 209 - 224 at boot-up, in response to
software instructions or in response to user input. Consequently, the
particular interrupt request input and interrupt request output
combination utilized by interrupt request processing unit 208 can change
during the course the execution of a software program or can change

Fi gure



106, m croprocessor 104, nenory 102 and nmass storage device 103.
Display device controller 105 can _be coupled to a display device.
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Bus 100 can be a single bus or a conbination of nultiple buses. As
an exanpl e, bus 100 can conprise an Industry Standard Architectural
(I'SA) bus, an Extended Industry Standard Architecture (EI SA) bus, a
system bus, a X-bus, PS/ 2 bus, a Periphergy. Conponents Interconnect
(PCl) bus, a Personal Conmputer Menory Card International Association

(POMCI A) bus or KiAGE iHaldEise dFYie $9GaBaR of RALoRHRE! §Rtéin CPRD @k Lpp
request signals listed as interrupt request inputs in Figure 2 are interrupt
request signals utilized by a PCI computer system. The interrupt request
signals listed in Figure 2 as interrupt request outputs are EISA interrupt
request signals. Interrupt request router 207 can be an implementation of
interrupt request router 107 of Figure 1.

In this embodiment, the configuration value used to select lRQlS
is 15 or 1111, the configuration value used to select IRQ14 is 14 or 1110,
the configuration value used to select IRQ13 is 13 or 1101, the
configuration value used to select IRQ12is 12 or 1100, the configuration

- value used to select IRQ11 is 11 or 1011, the configuration used to select
IRQ10 is 10 or 1010, the configuration value used to select IRQ%is 9 or
1001, the configuration value used to select IRQ8 is 8 or 1000, the
configuration value used to select IRQ7 is 7 or 0111, the configuration
value used to select IRQ6 is 6 or 0110, the configuration value used to
select IRQS5 is 5 or 0101, the configuration value used to select IRQ4 is 4 or
0100, the configuration value used to select IRQ3 is 3 or 0011, the
configuration value used to select IRQ1 is 1 or 0001 and the configuration
value useqd to select no interrupt request output is 0 or 0000. It will be
appreciated that other arrangements using different configuration values
can also be used to select the interrupt request signals, IRQ1 and IRQ3 -
IRQ15.

Figure 3 illustrates in block diagram form an interrupt controller
of Figure 1. Interrupt controller 106 comprises two programmable
interrupt controllers, master interrupt controller 325 and slave interrupt
controller 326. Master interrupt controller 325 receives eight interrupt
request signals. Seven interrupt request signals originate from peripheral
devices or other components (IRQO, IRQ1, IRQ3, IRQ4, IRQ5, IRQ6 and
IRQ?7) and one interrupt request signal originate from slave interrupt
controller 326 (IRQ2). In response to an interrupt request signal of the
eight interrupt request signals (IRQO - IRQ7), master interrupt controller
325 transmits an interrupt signal to microprocessor 104. Slave interrupt
controller 326 also receives eight interrupt request signals (IRQ8, IRQ9,
IRQ10, IRQ11, IRQ12, IRQ13, IRQ14 and IRQ15). When slave interrupt
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.conponents in the conputer system—keyboatd—+nt-ertace—3101-can be a

keyboard controller or other keyboard interface. Keyboard interface 101
can be a dedi cated device or can reside in another device such as a bus
‘control | er W}9%378r controller. Keyboard interface 101 al PGRESMMIS ng of
a keyboard to the conputer systemand transmts signals froma

keyboard to the conputer system External nenory 102 can conprise a
dynam ¢ random access nenory (DRAM device, a static random access
menory (SRAM device, or other nenory devices. External nenory 102
stores informati on and data from nmass sterlage device 103 and processor
104 for use by processor 104. Mass storage device 103 can be a hard disk

drive, a fl oppy contpdlle 326 PeceivesianTabdrriptiréfuesesiphaloF afy 58 the éghit ce or

ot her mass stor ce r fagr mati on
and data to ext gﬁﬁgﬂs%ggﬁi%ﬁfﬁ@qhﬁﬁgﬁv ?‘S‘S@g@ﬁ ;&mie&sgéesses

i nf or mati on andtransMits apin request signal teimaster intepruph gontreders32bnf or mat i on
and data into esvere[ROEgNal ife. In this mankén IS aefrupreqakfiGigiggei ves

s f Kk I t d
data to di spl ay eorE Siabided piibe CHfpdar system (m%@?ag@ﬁ%”?pl 2y
devi ce. Process®RQEIRQG FREE, TRQS IRQBIRQIG; IRQLT, BRQ12, IRQI13JBRQM@NduUt | ng
(C1SC) mcroprofRQ®)X, a reduced instruction set conmputing (Rl SO

e T e o
coupl i ng of a drewenof athird embodimentof the presentiinventiom Figane4 as an
i nterface bet wegiusthatesthe eirditingefor bfie ﬁ'&&rhﬁﬁeﬁ]ﬂ uSIRIIB It WAIFBé aY
device control | ghoddrated tha? thecif R R Mher tnddtih 2GAR% Sl R &
IRQ3, IRQ4, IRQS, IRQE, IRQ7, IRQS, IRQ9, IRQ10, IRQ11, TRQ12, IRQ14
and IRQ15 are analogous to the circuitry illustrated for IRQ13. Interrupt
request router 407 comprises register 409, register 410, register 411,
register 412, register 413, register 414, register 415, register 416, register
417, register 418, register 419, register 420, register 421, register 422,
register 423 and register 424. Interrupt request router 407 also comprises
AND gate 429, AND gate 430, AND gate 431, AND gate 432, AND gate
433, AND gate 434, AND gate 435, AND gate 436, AND gate 437, AND
gate 438, AND gate 439, AND gate 440, AND gate 441, AND gate 442,
AND gate 443, AND gate 444 and OR gate 445. Registers 409 - 424 are
four bit registers. In this embodiment, the configuration value for IRQ13
is 1101 and thus, the second input terminals of AND gate 429 - 444 have
an inversion. Interrupt request router 407 generates an interrupt request
signal over interrupt request output IRQ13 when interrupt request router
407 receives an interrupt request signal over any of the interrupt request
inputs (PCIO - PCI15) and the register for the corresponding interrupt
request input has a configuration value of 1101. In all other situations,
interrupt request router 407 does not generate an interrupt request signal
over interrupt request output IRQ13. Interrupt request router 407 can be
an implementation of interrupt request router 107 and interrupt request
router 207 of Figure 2.
Figure 5 illustrates in circuit diagram form an interrupt request
router of a fourth embodiment of the present invention. Figure 5
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col or graphi cs adapter (CGA) card, enhanced graphl cs adapter (EGA)

card or other display device controller The di splay device can be a

t el evi si on SWPHIEONputer nonitor, a flat panel display orPGHUEREENI3ELpl ay
devi ce. The display device receives information and data from processor
104 through display device controller 105 and di splays the information

and data to the user of the conputer system I nt errupt
controller 106 receives interrupt request signals from I nterrupt
request router 107, peripheral devices andimther conponents such as
keyboard interface 101. In response to an interrupt request si gnal ,

Imntcre{)[)lrjgtcegggﬁ r (iggllﬁgtré\tt@gﬁ%%fm?lﬂelw%% Q| ggkeslst he s ource of

the interrupt whenARBeYs gf M rt&:g&\%g‘

processor 104. | mxupntsleQ brlRQSI ITRQ120RQIAranddROQIS Intermmt 1'8]3&91: router
507 comprises register 509, register 510, register 511, register 512, register
513, register 514, register 515, register 516, register 517, register 518,
register 519, register 520, register 521, register 522, register 523 and
register 524. Interrupt request router 507 also comprises AND gate 529,
AND gate 530, AND gate 531, AND gate 532, AND gate 533, AND gate
534, AND gate 535, AND gate 536, AND gate 537, AND gate 538, AND
gate 539, AND gate 540, AND gate 541, AND gate 542, AND gate 543,
AND gate 544 and OR gate 545. Interrupt request router 507 can be
implemented using a programmable logic device, programmable logic
array, programmable arrayed logic or other programmable logic devices.
Interrupt request router 507 can be an implementation of interrupt
request router 107 of Figure 1 or interrupt request router 207 of Figure 2.

Figure 6 illustrates in-logic diagram form an interrupt request
router of a fifth embodiment of the present invention. Interrupt request
router 607 comprises register 609, register 610, register 611, register 612,
register 613, register 614, register 615, register 616, register 617, register
618, register 619, register 620, register 621, register 622, register 623 and
register 624. Registers 609 - 624 are four bit registers and store
configuration values for interrupt request inputs PCI15, PCI14, PCI13,
PCI12, PCI11, PCI10, PCI9, PCIB, PCI7, PCI6, PCI5, PCH4, PCI3, PCI2,
PCI1 and PCI0. Registers 609 - 624 function in similar manner as
registers 209 - 224 of Figure 2 and allow interrupt request router 607 to
function in similar manner as interrupt request router 207 of Figure 2.
Interrupt request router 607 can be implemented by utilizing the circuitry
of Figure 4 or Figure 5.
Interrupt request router 607 also comprises register 649, register

650, register 651, register 652, register 653, register 654, register 655,

- register 656, register 657, register 658, register 659, register 660, register
661, register 662, register 663, register 664, exclusive-OR gate 669,
exclusive-OR gate 670, exclusive-OR gate 671, exclusive-OR gate 672,
exclusive-OR gate 673, exclusive-OR gate 674, exclusive-OR gate 675,




manuf actured by Intel Corporation or other interrupt controller.

[-nterrupt request roul_er_lﬂ]_c.anq;tué-es_a—peg-p-sw;—_ml-er_w.pt request

router 107 stores a configuration value in the register. Interrupt request
router 107 also conprises a plurality of interrupt request inputs for

recei ving aWOi968715p|l urality of interrupt request signals. PATEBIMNITrequest
router 107 al so conprises a plurality of interrupt request outputs for
transmtting a second plurality of interrupt request signals. The interrupt
request outputs are coupled to interrupt controller 106. Wen interrupt
request router 107 receives an interrupt request signal of the first
plurality of interrupt request signals thl8ugh an interrupt request input,

i nterrupt request router 107 can generate an interrupt request signal of

the second plur aéxdusmé-omgatésmbxﬂﬁﬁvexmga@m,%xtmsivtt-@mgam678;>nt roller

106. The |nterru errupt
request signals IS ﬁ%%ﬁégﬁ%ﬁémggﬁﬁgu@%P?ﬁ%ﬁidﬁRgg@%51 ’n the
regi ster. exclusiv RS’é? »eyausiveiOR gate 688 apd exdusive IR gatet®. can
conprise a plur aRegxyters 649 - 669lar¢ eghaissociated with agirgéreupf requestdhpumnt er r upt

request input { m{, ut is

I ndi vi dual |y con%} Oﬁéﬁﬁgxﬁear%planp conﬁgppad&n?d’lﬁé’%soﬁg rou?mgw? can be
progranmmed to geP Wmmpghu&qwhmymwp%Y HefFaR n
response to the be&adiora® Whew e polagtyt configheation walte!fir a particulaf equest

output signal i Nyl 6SR0IRGubA PGt ib B otintkPhpt dHEs rolidp %7 generates the
interrupt request output signal specified by the four bit configuration
value when the interrupt request signal on the particular interrupt
request input is in the logical-one state. Interrupt request router 607 does
not generates an interrupt request output signal when the interrupt
request signal on the particular interrupt request input is in the logical-
zero state. Thus, the active state for the particular interrupt request input
is the logical-one state.

On the other hand, when the polarity configuration value for a
particular interrupt request input is a 1, interrupt request router 607
generates the interrupt request output signal specified by the four bit
configuration value when the interrupt request signal on the particular
interrupt request input is in the logical-zero state. Interrupt request
router 607 does not generates an interrupt request output signal when the
interrupt request signal on the particular interrupt request input is in the
logical-one state. Thus, the active state for the particular interrupt
request input is the logical-zero state. In this manner, interrupt request
router 607 can be compatible with components of different polarity
configurations.

In this embodiment, interrupt request router 607 comprises one
polarity register for each interrupt request input and consequently, each
interrupt request input is individually controllable with respect to
polarity. A large number of interrupt request input and polarity
combinations can be created by storing the appropriate polarity
configuration values into polarity registers 649 - 664. Alternatively,
multiple interrupt request inputs can be coupled to a single polarity
register. In this case, the interrupt request inputs arenolonger
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request input gives interrupt request router 107 the versatility to
uti lize interrupt request input and I nterrupt request output

conbi nati onwaddsarisepti n ze .i nterrupt handling per f oPOIISENRTIZ a

gi ven system configuration. The programmbility of I nterrupt request
router 107 gives interrupt request router 107 the ability to alter

i nterrupt request input and interrupt request out put conbi nations to
account for changes in the systemconfiguration or to further
optim ze interrupt handling perfornmance. Jy4. addition,

programability allows interrupt request router 107 the ability to alter

i nterrupt reques, Oﬂﬁta]] u %ﬁlaﬁ’&trg tyon during
t he operation of t e cong%ﬁléirragﬂsl%eﬁegﬁg}é Efsfg?%”e&g |Ilustrat es in
bl ock di agr am f oiTHeEHP Faques pumtedthhxt ﬁcﬁh‘la&ge

enbodi nent of theegstefsmisessmﬁgabmpbhnwotallmtenuprmqmﬁnpxﬁuter 207
conprises int erruph lgaggﬁt processi ng uni.t 208, register 209,

regi ster 210, reg| regi ster 212, register 213, register

214, register 215, rel addiion vegisterspdq re64are accessiblethyi processor Wgandsr 219,
regi ster 220, regns, processor 104 garsstere polarity agifigueatichvalaesinkeagisters 224. 1 n

649 - 664 at boot-up, in response to software instructions or in response to
user input. Consequently, the particular interrupt request input and
polarity combination utilized by interrupt request router 607 can change
during the course the execution of a software program or can change
during the course of the operation of the computer system.

Interrupt request router 607 can be an implementation of interrupt
request router 107 of Figure 1 or interrupt request router 207 of Figure 2.

Figure 7 illustrates in block diagram form an interrupt request
router of a sixth embodiment of the present invention. Interrupt request
router 707 comprises drive mode selector 769, drive mode selector 770,
drive mode selector 771, drive mode selector 772, drive mode selector
773, drive mode selector 774, drive mode selector 775, drive mode
selector 776, drive mode selector 777, drive mode selector 778, drive
mode selector 779, drive mode selector 780, drive mode selector 781 and
drive mode selector 782. Drive mode selectors 769 - 782 are coupled to
interrupt request outputs, IRQ15 - IRQ3 and IRQ1 respectively. Drive
mode selectors 769 - 782 selects the drive mode of interrupt request
output signals, IRQ15 - IRQ3 and IRQ1 respectively. Because interrupt
request router 707 comprises one drive mode selector for each interrupt
request output, each interrupt request output is individually controllable
with respect to drive mode. The drive mode selectors also allow
interrupt request router 707 and components coupled to the interrupt
request inputs to be compatibie with a variety of components with
different drive modes. |

One drive mode can be driving a first potential (e.g. 5 or 3.3 volts)
on a corresponding interrupt request output to assert an interrupt request
output signal and driving a second potential (e.g. ground potential) on a
corresponding interrupt request output to deassert an interrupt request




this enbodi nent, interrupt request router 207 al so conprises sixteen
jnterrupt request inputs. |lnterrupt reguest——outer 207 receives a first
plurality of interrupt request signals (PCl 15, PCl14, PC 13, PC 12, PCl 11,
PCl 10, PCI9, PCI8, PCI7, PCI6, PCI5 PCl4, PCI3, PCl2, PCl1 and PCl0)

t hrough t hWOI9%R#S6 upt request inputs. Under an alternativeCBuBesd2mant ,

the PCl 15 signal can be a XXINT1 signal, the PCl14 signal can be a

XXI NTO signal, the PCI13 signal can be a SCSI1 signal and the PCl 12

signal can be a SCSIO signal. Interrupt request router 207 al so conprises
a plurality of interrupt request outputs. Interrupt request router 207
transmts a second plurality of interrupfssequest signals (IRQL5, |RQL4,

| RQL3, | RQL2, IRQL1, IRQLO, 1R, IRM, IRY, IRM®B, IR®P, |RYM, |R®B

and | RQL) throug,h},gl hil ernidative SidRsdhan tr@féh%g ] this
enbodi nent, inte uhfangF S!gg%jah‘r’%ces i %mt 2 gor?ggdgemode rrvgitftil ple

regi sters, one ‘F‘iﬁ“ﬁ&éﬁ‘ﬂgmmﬁ&@e feRTipt request it A07 receiving o5
i nterrupt requethe intepoipt requestiowiptt sigingl xesponditd thieledge Pbetionsrdf¢he upt

r rocess | aR dePssd %"w}ﬁ% over an
ofeqtjﬁzt i IEl)t gr r up}nsie t&%&%ﬁ&ﬁ%ﬁ jyﬁtﬁ%r tr%gl tr e%ﬂgé#ﬁ%ﬁé?gi n% Pt 208 c)a/m
VO 96/ 27156 ﬁ .8. ground potential) on a corresponding interrupt
PCT/ US96/ 02733 request output to assert an interrupt request output signal and floating
the corresponding interrupt request output to deassert an interrupt
request output signal. This drive mode can be referred to as level mode.
With level mode, components coupled to interrupt request router 707
receiving the interrupt request output signal respond to the level portions
of the interrupt request output signal. In other embodiments, other drive
modes can be selected. As an example, one drive mode can be floating a
corresponding interrupt request output to assert an interrupt request
output signal and driving a first potential on a corresponding interrupt
request output to deassert an interrupt request output signal.
When interrupt request router 707 receives an interrupt request
signal over any of the interrupt request inputs, interrupt request router
707 generates an interrupt request signal over an interrupt request output
in the drive mode selected by the corresponding drive mode selector.
The particular interrupt request output and interrupt request output
signal selected is determined by the configuration value stored in the
register of the interrupt request input from which interrupt request
router 707 received an interrupt request signal. A disable value (e.g.
0000) can be stored in the register. In this case, interrupt request router
707 does not generate an interrupt request output signal over the
particular interrupt request output in response to the interrupt request
signal over the interrupt request input.
Interrupt request router 707 can be an implementation of interrupt
request router 107 of Figure 1 or interrupt request router 207 of Figure 2.
Figure 8 illustrates in block diagram form a drive mode selector of
a seventh embodiment of the present invention. Drive mode selector 869
comprises multiplexor 885, multiplexor 886, tristate buffer 887 and
register 888. The first input terminal of multiplexor 885 is coupled to
interrupt processing device 808 and the second input terminal of



-9-- generate an interrupt request signal over an interrupt request

out.put . The_particular interrupt request .autput and interrupt
request out put signal selected is determ ned by the configuration
val ue stored in the regi ster of the interrupt request input from
whi ch i nt er WPW2ATEGuest router 207 received an int ePCEPSIFTIest
signal. As an exanple, if I nterrupt request router 207 receives an
i nterrupt request signal over the i nterrupt request input |abeled as
PCl 8, interrupt request processing unit 208 determ nes the
configuration value stored in register 216 and generates an

I nterrupt request signal over the interrupfg-request out put | abel ed
as | R when the configuration value stored in register 216

C?LresEongs fM? t%ﬁﬁ%ﬁ%xsrﬁﬁg&ﬁtm?%ﬁWd §o‘3&1\ oth!' thet

ot her han en e ur n _value cCoLr nterru
request output, | ﬁ% %é@?“?‘&tﬂ‘&? i W&%ﬁ?&qg o

i nterrupt reques&&uﬂb&fnsmtemabomwlﬂmﬁﬁﬁpﬂmpl&toa:sm‘bhgurat i on
value in the confyolidge %h&la&' 5 5Qlt3 of 33 valiSFanid the secdiRf fnipud ténihdll er r upt

request input, |n err Ssi n it 208 ner a

nterrupt fequest Surplexcr BB copplai e%w?nm*r&qéﬁwa#@ B e over
t he specified i ntselectferminagofgwltiplexon 886ris doupled to registen 888e Tiwe outputr r upt
request output SitgRRnaPbf Multi 1exor8851scoupledtﬁth@'i ttbFhinGl of trisiite’ I upt

request | npUt and, L g5 URY ol SOUSR! terminal o NS i o . D
enable terminal of tristate buffer 887. The output terminal of tristate
buffer 887 is coupled to an interrupt request output.

- Register 888 stores a drive mode configuration value for the
interrupt request output. When the drive mode configuration value is a
logical-one, multiplexor 885 selects the first input terminal and
multiplexor 886 also selects the first input terminal. The selection of the
first input terminal by multiplexor 886 causes tristate buffer 887 to be
enabled. When multiplexor 885 receives a signal of a first signal state
(e.g. a logical-zero), the signal of the first signal state is fransmitted to
tristate buffer 887 and tristate buffer 887 transmits the signal of the first
signal state over the interrupt request output. When multiplexor 885
receives a signal of a second signal state (e.g. a logical-one), the signal of
the second signal state is transmitted to tristate buffer 887 and tristate
buffer 887 transmits the signal of the first signal state over the interrupt
request output. The drive mode described is the edge mode.

On the other hand, when the drive mode configuration value is a
logical-zero, multiplexor 885 selects the second input terminal and
multiplexor 886 also selects the second input terminal. The selection of
the second input terminal by multiplexor 886 causes tristate buffer 887 to
be disabled when multiplexor 886 receives a signal of a first signal state
(e.g. a logical-zero) from interrupt processing device 808 and tristate
buffer 887 to be enabled when multiplexor 886 receives a signal of a
second signal state (e.g. a logical-one) from interrupt processing device
808. When tristate buffer 887 is enabled, the signal of the first signal state
is transmitted from multiplexor 885 to the input of tristate buffer 887 and
tristate buffer 887 transmits the signal of the first signal state over the



configuration values in the configuration registers. Miltiple interrupt

request inputs can be |inked to a single interrupt reguest. output oF-a
single interrupt request input can be linked to a single interrupt request
output. In addition, nultiple interrupt request inputs or a single

i nterrupt rwmeserissnput can be linked to no interrupt requ@STUSHHIIIAS,
However, at any given tine only one interrupt request output if any wll

be specified for a given interrupt request input. Mreover, registers 209 -
224 are accessible by processor 104 and thus, processor 104 can store
configuration values into registers 209 - 224 at boot-up, in response to
sof tware instructions or in response to uggt input. Consequently, the
particular interrupt request input and interrupt request output

ot "t Bl Bl S B S ki Lk o chanoe
WO 96/ 27156 transmits a signal of a first signal state, tri tate 7 oats its ougp
PCT/ US96/ 02733  terminal and when interrupt processing unit 808 transmits a signabof a
second signal state, tristate buffer 887 transmits a signal of a first signal
state. The drive mode described is the level mode.

Under an alternative embodimeht, drive mode selector 869 further
comprises an AND gate. The AND gate is positioned between
multiplexor 885 and interrupt request processing unit 808. The first input
terminal of the AND gate is coupled to interrupt request processing unit
808. The inversion of the second input terminal is coupled to the
interrupt acknowledge signal line. The output terminal of the AND gate
is coupled to the first input terminal of multiplexor 885. The interrupt
acknowledge signal is asserted upon the completion of an interrupt
service routine. When the interrupt acknowledge signal is asserted, the
AND gate transmits an output signal of a first signal state (e.g. a logical-
zero) to multiplexor 885. Multiplexor 885 in turn transmits an output
signal of a first signal state to tristate buffer 887 which also transmits an
output signal of a first signal state to the interrupt request output. In this
manner, an edge is created in the interrupt request output signal.

The edge is necessary because a component that receives the
interrupt request output signal may be edge sensitive. An edge sensitive
component requires an edge to detect a signal state. When interrupt
processing unit 808 receives an interrupt request input signal, interrupt
processing unit 808 can assert a signal to the AND gate. Interrupt
processing unit 808 keeps the signal line to the AND gate asserted while
the interrupt request is being serviced. If a second interrupt request
input signal arrives before completion of interrupt request servicing
operation and results in the same interrupt request output signal,
interrupt processing unit 808 keeps the signal line to the AND gate
asserted even after completion of the first interrupt request servicing
because of the second interrupt request. An edge sensitive component
would not be able to detect the second interrupt request output signal.
To enable detection, the interrupt acknowledge signal is asserted after




during the course of the operation of the conmputer system The interrupt
request signals listed as interrupt request inputs in Figure 2 are

I nterrupt request signals utilized by a PCl conputer system The

I nterrupt request signals listed in Figure 2 as interrupt request
out puts ar eWRI9%ATISAt er r upt request signals. |nterrupCI/USS02Es router
207 can be an inplenentation of I nterrupt request router 107 of
Figure 1. In this enbodi ment, the configuration value used to
sel ect |1 RQL5 is 15 or 1111, the configuration value used to sel ect

| RQL4 is 14 or 1110, the configuration value used to select IRQL3 is
13 or 1101, the configuration val uggused to select IRQL2 is 12 or
1100, the configuration val ue used to select IRQL1 is 11 or 1011,

cont i gur at i on LS;?}%?‘SE*%%%{ BiE ERLinterrypt bl Seiviin iPbrcf i prepfe an

configuration va *used to select IR is 8 or 1000, the
configuration val ue Unelditiorseégisier BSEIS acsessibly byprokessoh @04 and thiis) at i on

val ue used to sebgihs ' G I ' a to
select IR® is gi, r &kfg%ﬁl%%eﬁ%%;\%l rg?%_on @%gwuggye?%“éé f%tey% is 4
or 0100, WROOLLRy Fbﬁ??ﬁ?‘?%@x?%ﬂé’%‘éﬂ“ﬁ@@é?réemﬂm@e tosuseror 0011,

t hef conf i ingud tConseqabn&y,uhe;bartml drive &8 utilizéd by irtéRhpand t he 0
configuration Elﬁm?@ i L output is
or 0000. It wl Ir uﬁt%h%sgfséri‘em a*! eﬁ%‘ﬁ‘“ﬁf‘ﬁ%&%ﬁ%@ﬁ@ﬁ?g usi ng

di fferent confi 31§ Proguam. er can change duringdhe gourge afithe pperation ofithe

i nterrupt requestcompuytenbgsternRQL and | R(B - | RQL5.
Flogure 3 Tllustrates bivbhde slicafr e ba B #l unBieienthort Y UA N hBhe
of Figure 1. Interrupt, controller 106 C ryses*two progranmable
interrupt contr oﬁlﬁg& 7@&8?8?“} éﬁﬁ?ﬁ%@ﬂ%%ﬂe 3’59‘*%%?13?5&%’6 i nt errupt
mode selector 772, drive mode selector 773, drive mode selector 774,
drive mode selector 775, drive mode selector 776, drive mode selector
777, drive mode selector 778, drive mode selector 779, drive mode
selector 780, drive mode selector 781 or drive mode selector 782 of Figure
7.

Figure 9 illustrates in logic diagram form an interrupt request
router of a eighth embodiment of the present invention. Interrupt
request router 907 comprises interrupt processing unit 908. Interrupt
processing unit 908 functions in a manner similar to interrupt processing
unit 208 of Figure 2. Interrupt processing unit 908 can be implemented
by utilizing the circuitry of Figure 4 or Figure 5.

Interrupt request router 907 also comprises register 949, register
950, register 951, register 952, register 953, register 954, register 955,
register 956, register 957, register 958, register 959, register 960, register
961, register 962, register 963, register 964, AND gate 969, AND gate 970,
AND gate 971, AND gate 972, AND gate 973, AND gate 974, AND gate
975, AND gate 976, AND gate 977, AND gate 978, AND gate 979, AND
gate 980, AND gate 981, AND gate 982, AND gate 983, AND gate 984 and
OR gate 985. Registers 949 - 964 are each assoicated with an interrupt
request input and each store a system management interrupt (SMI)
configuration value associated with the particular interrupt request
input. The SMI configuration value can be a 1 or a 0. When the SMI
configuration value for a particular interrupt request inputisa 1,



controller 326. Master interrupt controller 325 receives eight interrupt
réquest signals. Seven interrupt request signals originate fromperipheral . __
devi ces or other conponents (I RQ, IRQL, IREB, IRM, IR, IR and

| RQ7) and one interrupt request signal originate fromslave interrupt
control l er bse7i¥@2). | n response to an interrupt request rimysesnwss t he
eight interrupt request signals (IRQO - IRQ7), master interrupt controller
325 transmts an interrupt signal to mcroprocessor 104. Sl ave interrupt
controller 326 also receives eight interrupt request signals (IR, IR,

| RQLO, IRQL1, I RQL2, I RQL3, |IRQL4 and | RQL5). When sl ave interrupt
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slave interrupt C @ . trapsmts a interrui)t r %aft si gnal
to master interr &fAueShiAten 907 recgires the particular interrupt request input signal.

On the other hand, when the SMI configuration value for a particular

interrupt request input is a 0, interrupt request router 907 does not

generate the SMI signal in response to the particular interrupt request

input signal. . _

In this embodiment, interrupt request router 907 comprises one
SMI register for each interrupt request input and consequently, each
interrupt request input is individually controllable with respect to SMI
signal generation. A large number of interrupt request input and SMI
configuation combinations can be created by storing the appropriate SMI
configuration values into registers 949 - 964. Alternatively, multiple
interrupt request inputs can be coupled to a single SMI register. In this
case, the interrupt request inputs are no longer individually controllable.
The single SMI register controls all interrupt request inputs associated
with it. A change to the SMI register causes a change to the SMI
generating charactersistics of all interrupt request inputs coupled to it.

In addition, registers 949 - 964 are accessible by processor 104 and
thus, processor 104 can store SMI configuration values into registers 949 -
964 at boot-up, in response to software instructions or in response to user
input. Consequently, the particular interrupt request input and SMI
configuration combination utilized by interrupt request router 907 can
change during the course the execution of a software program or can
change during the course of the operation of the computer system.

Under an alternative embodiment, the SMI signal is a server
managment interrupt signal instead of a system management interrupt
signal.

Under another alternative embodiment, interrupt request router
907 also comprises register 986, register 987, AND gate 988, AND gate
989 and OR gate 990. Register 986 and register 987 are each assoicated

) with an interrupt request input, PCI15 and PCI14 respectively, and each
store a system error (SERR) configuration value associated with the
particular interrupt request input. The SERR configuration value can be
a 1 ora 0. When the SERR configuration value for a particular interrupt



over the IRQ signal line. In this manner, 15 interrupt request signal
| rnes are provided_to the conputer system (I RQQ,_IRQL, IR, |RY,
| R, 1RQ6, IRQ7, IR, IRQ, IRQAO, IRQAL, |IRQA2, IRQA3, |RQA4 and

| RQLS) . Figure 4 illustrates in |ogic diagramform an

I nterrupt maxeeIise router of a third enbodi nent of wProeUsssRAr3t

I nvention. Figure 4 Illustrates the circuitry for one interrupt
request output IRQ3. It will be appreci ated that the circuitry for
ot her interrupt request outputs, 1RQL, | R@B, IR, IR, IRPB, |RY,
| RB, IR, BIQLO, IRQAI1, I RQAL2, |RQ4 and | RQL5 are anal ogous to the
circuitry illustrated for IRQL3. |nterrupjy request router 407
conprises register 409, register 410, reglster 411, regi ster 412,

regi ster 413, S
417, register 41% ?{ ngxgdés}agﬁg er éﬁreszag% rgﬁnglt er 422,
regi ster 423 and P!EQ“‘*SFFR %tref’%‘&%@@ AT BEEFTUPts o conpri ses
AND gate 429, Amlmt mm&gmmgmmhauwmm&em omﬂggeat‘mn

433, AND gate 434 emg, Gest ﬁ\po
gate 438, AND gate 4?&7QAND ate 44 % 'Q%ND ai‘e 442

AND gate 443, ARBH Eebseaie.fhe SERE Slgga) 1n Fisponsess the panicylar
four bit regi stmtem.llphrequstmphbsigmht the configuration value for | RQL3

's 1101 and thus, thﬁl&ﬁ&%ﬂo&ﬁﬂéﬁ i BEleque: rOer 607 Gorfgiises o4 have

an inversion. | uest rolt er g éF’%ﬁ irrupt request
si gnal over int EPWBW‘!PF&QI Handquest router

407 receives an comequenﬂy, both PES15 m@ﬁ@[lhremdm;dmﬂytbmroﬂnhle witht request
 oquest | nput hASEE] “a%’f*‘“ Pinaligerbidon. 2 nhitef Of BEPRPioplest MRl P o,
i nt errupt reque§f‘ go tﬂ"a 8%@“&“’(5\9?@ lge Hﬁﬁﬁ?"ftﬁm‘gf%uest si gnal
appropriate SERR configuration values into register 986 and register 987.
Alternatively, multiple interrupt request inputs can be coupled to a single
SERR register. In this case, the interrupt request inputs are no longer
individually controllable. The single SERR register controls all interrupt
request inputs associated with it. A change to the SERR register causes a
change to the SERR generating charactersistics of all interrupt request
inputs coupled to it.
In addition, register 986 and register 987 are accessible by
processor 104 and thus, processor 104 can store SERR configuration
values into register 986 and register 987 at boot-up, in response to
software instructions or in response to user input. Consequently, the
particular interrupt request input and SERR configuration combination
utilized by interrupt request router 907 can change during the course the
execution of a software program or can change during the course of the
operation of the computer system.
Interrupt request router 907 can be an implementation of interrupt
request router 107 of Figure 1 or interrupt request router 207 of Figure 2.
In the foregoing description, the invention is described with
reference to specific exemplary embodiments thereof. It will, however,
be evident that various modifications and changes may be made thereto
without departing from the broader spirit and scope of the invention as
set forth in the appended claims. The specifications and drawings are,




over interrupt request output |RQL3. Interrupt request router 407 can be
an—-Aplemprtati-on—of—nterrupt request—router 10/ and interrupt request

router 207 of Figure 2. Figure 5 illustrates in circuit
di-agram form an i nterrupt request router of a fourth enbodi nent of
t he present WR®6RIIS®HnN. Figure 5 WD 96/ 27156 PCT/US96/02733
PCT/ US96/ 02733 -12-

illustrates the circuitry for one interrupt request output |RQL3.
Anal ogous circuitry can be utilized for the other interrupt request

outputs, ITRQL, ITR®B - IRQAL2, IRQL4 and | RQL5. Interrupt request router.
507 conprises register 509, register 510, pegi ster 511, register 512,
regi ster 513, register 514, register 515, register 516, register

517, register 5 18accordm§l¥éfdﬂ9é felghfdedlifl an' ifidbtPdtive riﬁ{&' th&i0h Pdshrictivel

reglster 522, reglster regi ster 524. Interrupt request
router 507 aI So CWB ‘i ses AND gate 529, .
Whereas many alterations and modifications of the present

invention will be comprehended by a person skilled in the art after
having read the foregoing description, it is to be understood that the
particular embodiments shown and described by way of illustration are
in no way intended to be considered limiting. Therefore, references to
details of particular embodiments are not intended to limit the scope of
the claims, which in themselves recite only those features regarded as
essential to the invention.

Thus, a method and apparatus for directing interrupt request
signal has been described.



AND gate 530, AND gate 531, AND gate 532, AND gate 533, AND gate

534, AND gate 535, AND gftTe 536, AND gate s/, AND gatle 538, AND

gAﬁltDe 539, SQ\TD ggt e0R54oi AND IVRRLAQED SREEJS lA D58(;1te 54g

\ND gat e an gate req ut er can be

i npl enent ewoissa7Es6a pr og sST"?T"F #@dd'e‘vr'c %L%rdg'g‘r"é' blPETiUSEEM2733
array, progranmmable arr a) ilgKs)C of’aﬁﬂdhé’rQ ?(P@Ge&‘rm%al e | ogi ¢ devi ces.

request router 107 of Fi Roslra@r  1: Bhgdr.UBt. 1 gL gqut er 207 of Figure 2.

I nterrupt request router+-lrawmg(sbepmedl .opl.dopagek .00 jof i nterrupt
I

Figure 6 illustrates in ljogic diagramforman interru request
router of a fifth enbodinent of the presgpt invention. | nterrhnblsﬁeetf}ﬁgﬂé‘eﬁ

router 607 conprises register 609, register 610, register
612, r egipst 13, register 614, register 615, regi st m,'”m
regi ster 617, r 618, register 619, register 6

621, register hatris glaimed is523 and regi ster 624. Regl sters 609 -
624 are four b|t regl sters and store configuration val ues for

I nterrupt request i nputs A PCl 10,

PCI9, PCI8, PCI7. P ﬁ%%&ﬁ% }‘éﬁfg&l%eﬁm‘g interriip} feapesiSlenaly

Regi sters 609 - CBIZ‘PTFlnﬂétlon in simlar manner as regi sters 209 -

224 of Figure 2 and alp lmwbﬁhwm trequést inputs forre€iving @ first pluralitynct i on

in simlar mann est router 207 of Figure 2.

I nt errupt reque?f“ﬁ%"%"gg sééf?agé npl emented by utilizing the circuitry
of Figure 4 or Fi guréPS“fahtYOf"eSmersfOTStWMMkﬁWéﬁ%SQNF%uter 607 al so
conprises register 64ﬁ,mtreﬁgi refuest proceséihf devie@ couisled &bdaid phapalityeof 652,

659, rogi stor GUEH tf%f‘*eéft g’%&t?%%%s@?%mew of el i gefefbung gyl =1
register 662, r égw rep@est sighalof arsegmd plaxality of interap pquestignals
excl usi ve- OR gatift résponsetsonsofsaid frst phiralitylof ifteehipt rauesiigails 672,
wherein said interrupt request signal of a second plurality of interrupt
request signals is determined by said configuration values; and
a plurality of interrupt request outputs for transmitting said
second plurality of interrupt request signals.

2. The interrupt request router of claim 1 wherein said first plurality
of interrupt request signals comprises sixteen interrupt request signals
and wherein said second plurality of interrupt request signals comprises
fourteen interrupt request signals.

3. The interrupt request router of claim 2 wherein said plurality of
registers comprises sixteen registers for storing sixteen configuration
values.

4. The interrupt request router of claim 3 wherein each of said
configuration values indicate one of said fourteen interrupt request
signals.

5. The interrupt request router of claim 1 further comprising:

a polarity register coupled to said interrupt request processing
device for storing a polarity configuration value of one of said first
plurality of interrupt request signals wherein said polarity configuration

* < L M S *



excl usive-OR gate 673, exclusive-OR gate 674, ech usi ve- OR gate 675,
WO 96/ 271868 :

PCT/ US96/ 02733 -13-

excl usi ve- OR gate 676, exclusiveT '7 ESI ve- OR gate 678,

excl usi ve- OFWQa¢/¥1%/9, excl usi ve- I I‘ cl usi ve- OR BCI/USISBZ33
excl usi ve- OR gate 682, exclusive- excl usi ve- OR gate 684.
Regi sters 649 - 664 are each associated with an interrupt request input
and each store a polarity configuration value associated with the
particular interrupt request input. The polarity configuration value can

be a 1 or a 0. Wien the polarity configuragpi.on value for a particular
i nterrupt request input is a O, interrupt request router 607 generates the

val ue vhen the | rPLsE AdicalisdAfcHvR Sfanal Sl ond OF LAl Jlufly G LR ! on
request input is qufg'?%ﬁgﬁﬁgnﬂlﬁe state. Interrupt request router 607

does
6. The interrupt request router of claim 5 wherein said interrupt
request processing device generates said interrupt request signal of a
second plurality of interrupt request signals in response when said
interrupt request processing device receives one of said first plurality of
interrupt request signals in said active signal state.

7. The interrupt request router of claim 1 further comprising:

an interrupt request mode register coupled to said interrupt
request processing device for storing a drive mode configuration value of
one of said plurality of interrupt request outputs wherein said drive
mode configuration value indicates a drive mode of one of said plurality
of interrupt request outputs.

8. The interrupt request router of claim 7 wherein said drive mode is
level mode. -

9. The interrupt request router of claim 7 wherein said drive mode is
edge mode.

10. A computer system comprising:

memory for storing data;

a microprocessor coupled to said memory for processing said data;

a display device controller coupled to said microprocessor
allowing coupling of a display device to said microprocessor; and

an interrupt request router coupled to said microprocessor for
directing interrupt request signals to said microprocessor wherein said
interrupt request router comprises:

a plurality of interrupt request inputs for receiving a first plurality
of interrupt request signals;

a plurality of registers for storing configuration values;

* ¢ L M s %



not generates an interrupt request output signal when the interrupt
request signal.on the particular interrupt request input is in the |ogical-
zero state. Thus, the active state for the particular interrupt request
i nput is the | ogi cal - one st &hieSheet Has Been Replaced On t he ot her hand,

when the povasénmyseconfi guration vaI m OII@ ulHII% parti cURCAVUSS610233Y upt
i our

request input is a 1, interrupt req generates the
i nterrupt request output signal spec

configuration value when the interrupt request si gnal on the particul ar
interrupt request input is in the |logical-zero state. Interrupt request
router 607 does not generates an interrupt rgquest output signal when the
i nterrupt request signal on the particular interrupt request input is in

}[tr}teerru t ogreal eotrjlgstah%?\@ﬂtu F'ﬁ(eﬁésh r@&&dﬂgdg\frn@éé'olgﬂédi&‘?m&?lﬁﬂaﬁ n%rer
i nt erruBt request &P@B‘ﬂ%@t‘ﬁm’@ m‘i‘?’&ﬂffaﬁaﬁﬁg of

different polarity mterrupt request signaliof aisecond pluralxty of interrupt reiquestssigrads nent ,
i nterrupt request KR Yéponsdio i BEshitErsPPRirality of inteftupt eBFéi%ﬁél@r for
each interrupt request jn and conse ntl each n
request input is i ?F’d’tﬁ%fcﬁ {RteIZRpY IR ISM? i secopd plurafity oftmEem%m arity.
A | arge nunber of iraqmggnalsaqdasnnmdthysmﬁoqnﬁwaugnvalues, andonbi nati ons
can be created by stori B%lﬁﬂﬁtﬁ@ﬁh%%ﬁtrﬁq@éﬁt%ﬁ uts for u'ansnﬁﬂiﬁgéiiﬂ ation
values into polarit I’EI@él’ tively, mul tiple
i nterrupt request sﬁfﬂﬂ‘g GB'PBH" esf s, éﬁ’ﬁgﬁ e polarity
register. In this case, the interrupt request inputs are no |onger
' 11.  Theinterrupt request router of claim 10 further comprising;:
a polarity register coupled to said interrupt request processing

device for storing a polarity configuration value of one of said first

plurality of interrupt request signals wherein said polarity configuration

value indicates an active signal state of one of said first plurality of

interrupt request signals.

12.  Theinterrupt request router of claim 11 wherein said interrupt
request processing device generates said interrupt request signal of a
second plurality of interrupt request signals in response when said
interrupt request processing device receives one of said first plurality of
interrupt request signals in said active signal state.

13.  The interrupt request router of claim 10 further comprising:

an interrupt request mode register coupled to said interrupt
request processing device for storing a drive mode configuration value of
one of said plurality of interrupt request outputs wherein said drive
mode configuration value indicates a drive mode of one of said plurality
of interrupt request outputs.

14. A method for directing interrupt request signals comprising:
storing a configuration value in a register;
receiving an interrupt request signal of a first plurality of interrupt
request signals; and

[
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i ndividually controll abl e. The singte pot ouity regi ster controls all
cceQange to the polarity

interrupt request inputs associ afytnh b Hebn e

regi ster cawwesnrasehange to the p ' I nterrupt PEHWSAHO273Iput S
coupled to it. I n amm”mu @ ters 649 - 664 are
accessi bl e by processor 104 and ! ocessor 104 can store
polarity configuration values into registers 649 - 664 at boot - up,
In response to software instructions or in response to user input.
Consequently, the particular interrupt reguest input and polarity

combi nation utilized by interrupt requesf“fouter 607 can change

during the course the execution of a software program or Caarii ch?nge

during the course of generaipgandnterrupt requestsignaliaf a segandoplurality o

| nt errtjpt r;aque%t?e gqﬁiﬁwimmﬂﬁqﬁeﬂﬁmlﬁa upt

request router 0 L Qur A Sfdbernd of Figure 2.
Figure 7 illust o\ P‘#F%ﬂxg’é | gk’gﬁ%%or##g#t er r%xgrl&?éaéglé

configuration value.

15.  The method of claim 14 further comprising:

storing a polarity configuration value wherein said polarity
configuration value indicates an active signal state of said interrupt
request signal of a first plurality of interrupt request signals.

16. The method of claim 15 wherein said interrupt request signal of a
second plurality of interrupt request signals is generated when said
interrupt request signal of a first plurality of interrupt request signals is
in said active signal state.

17.  The method of claim 14 further comprising:

~ storing a drive mode configuration value wherein said drive mode
configuration value indicates a drive mode of said interrupt request
signal of a second plurality of interrupt request signals.

18. The method of claim 16 wherein said interrupt request signal of a

second plurality of interrupt request signals is generated in said drive
mode.

19.  Aninterrupt request router for generating interrupt request
signals comprising:

means for storing a configuration value in a register;

means for receiving an interrupt request signal of a first plurality
of interrupt request signals; and

" means for generating an interrupt request signal of a second

plurality of interrupt request signals coupled to said means for storing
and coupled to said means for receiving wherein said interrupt request
signal of a second plurality of interrupt request signals is determined by
said configuration value.

R
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router of a sixth enbodi ment of the present invention. Interrupt request
router 707 conprises drive node selector 769, drive node selector 770,
drive node selector 771, drive node selector 772, drive node sel ector
773, drive node selector 774, drive node selector'775, drive node

sel ect or 7MQ96?M%&e node sel ector 777, drive node sel ect orPCrAR9602733 €
node sel ector 779, drive node selector 780, drive node selector 781 and
drive node selector 782. Drive node selectors 769 - 782 are coupled to
interrupt request outputs, IRQL5 - IR@ and I RQL respectively. Drive
node sel ectors 769 - 782 selects the drive node of interrupt request

out put signals, IRQL5 - IR and | RQL regpectively. Because interrupt
request router 707 conprises one drive e selector for each interrupt
request output, each interrupt request output is individually controll able
wWith respect to drive node. The drive node sel ectors also allow

interrupt requexyx rmﬁeahte?ﬂiptaéqhesemaeﬁftdamowhﬁdm&eo h{gterrUIOt
G fierent arive %Sﬁmémsmﬂ&%h%%ﬁ%@%}% L

potential (e.g.mearkfopgenerating wherein saidpplaritygonfigyeationvplueindieates r equest
output to asseratnmversi@fau bﬁtedf@iiﬂiﬁiterruptrequ@sﬂsfgﬂaléfﬂﬁﬁﬂtphﬂﬁhﬁybﬁ/l ng a

second potentl !S tential) on a correSpondi'ng
interrupt reque ?fﬁﬁﬁ&"?sgg Sert an interrupt request

21.  The interrupt request router of claim 18 further comprising:

means for storing a drive mode configuration value coupled to
said means for generating wherein said drive mode configuration value
indicates a drive mode of said interrupt request signal of a second
plurality of interrupt request signals.

; This Sheet Has Been Replaced
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out put signal. This drlve node can be referred to as edge node. Wth

edge node, conponents coupled to interrupt request router 707 receiving

the interrupWOoeRTISt out put signal respond to the edge por teicensosniz7izhe

i nterrupt request output signal. A second drive node can be driving a

first potential (e.g. ground potentlal)epg a correspondi ng interrupt
request output to assert an interrupt 1 est output signal and floating
the corresponding interrupt request output to deassert an interrupt

request output signal. This drive node can be referred to as | evel node.
Wth | evel node, conponents coupled to interrupt request router 707
receiving the interrupt request output signal respond to the | evel portions
of the interrupt request output signal. In other enbodi nents, other drive
modes can be sel ected. As an exanple, one drive node can be floatlng a
correspondi ng interrupt request output to assert an interrupt
out put signal and dr|V|ng a flrst potential on a correspondln-

request output to degsses ot requ si gnal
When i nterrupt reque<mcg§? bi ves an M ﬂ;t reques
signal over any of the_int request i nput terlr upt

707 generates an interrupt request S|gnal over an i nterrupt

BUS 100
INTERRUPT KEYBOARD DISPLAY DEVICE
CONTROLLER CONTROLLER CONTROLLER
106 101 105

‘Reouest | |[S9E3%EEEE hon
ooooooopaoon ooo
ROUTER opC——an 0opoo

107 o

FIG. |
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in the drive node sel ected by the correspondi ng drive node sel ector.
The particular interrupt request output and interrupnt request output ———— -
signal selected is determ ned by the configuration value stored in the

regi ster of the interrupt request input fromwhich interrupt request

router 707 WOO6RM&& an i nterrupt request signal. A di sabl PGEYIN0373 g
0000) can be stored in the register. In this case, interrupt request router
707 does not generate an interrupt'r%ﬂ9qgt out put signal over the
particular interrupt request output im‘response to the interrupt request

signal over the interrupt reguest input Lnterrupt request
router 707 can be an inplenentation of interrupt refjuest router 107
of Figure 1 or interrupt reguest rpfgy 207 of Figure 2.
Figure 8 illustraPEFtSn e agramf orm a drive node—setectorlRQ15
a seventh enbodi nent of the| pi Lavention. Drive nDdF el ect or 869
conpri ses nultiplﬁéf{ 885, hu tipIEib@ 886, tristate bufffet 887
regi ster 888. The %t | nput fterm nal of nultiplexor 886 {s co to
i nterrupt processing device|8 QET?F second i nput terp hal of WO
96/ 27156 PCI13 IRQ13
PCT/ US96/ 02733
212
PCI12 IRQ12
PCIN1 213) IRQ11
PCI10 214) IRQ10
PCIS 215) 1RQ9
PCIB 216) IRQS
PCI7 217 IRQ7
PCI6 218 IRQ6
PCIS [219) IRQ5
PCI4 220} RQ4
PCI3 221 IRQ3
PCI2 222] IRQ1
PCI 223
PCIO 224
INTERRUPT REQUEST
PROCESSING UNIT 208
INTERRUPT REQUEST ROUTER 207

FIG. 2
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-16-
ground. _.

mul tiplexor 885 is coupled to
pot. | ]
‘to register 888. The first input term nal
coupled to a second vol t age potenti al
and the secwWO@®sRMSat terni nal

I nterrupt processing device 808. The
886 is coupled to register
885 is coupled to the ing
output term nal of nultig

a first voltage potential (e.g.
. I s coupl ed

of multiplexor 886 is

(e.g. 5 volts or 3.3 volts)

of multiplexor 886 i sPCHUH6HW3S 0
select termnal of multiplexor

term nal of multiplexor

buffer 887 and the

esA SLots enabl e term nal

of tristate buffer 887. t+1 state buffer 887
is coupled to an interrup Regi st er 888
stores a drive node confj t he i nterrupt request
out put. Wen the drive alue is a | ogi cal - one,
mul t'i pl exor 885 sel ects m nal and ~ multiplexor 886
al so sel ect s phe—H— st i nj : sel ection of the first
i nput term ngl I{Rgb P! 4 qed | state buffer 887 to be
enab) ed. Wer | Prexor qJ—q sTgma] af_a first signal
(e.g. a logiqal-zer¢), thg signalf off tjhg fifst eis trgnsmtied
to tristate buffer |887] gnd {rj St at ¢ buf smts tje si gha
of the first si gnal| $thtle|o er~tqe ipte t out put]. Wep
mul ti pl exor §85KEY mLreée VEY 4 $ipnall pffa I tee.g. }a
| ogi cal-one),mw.w g4 +he-detohd ' snig t ¢d
to tristate H 887 and tr dt 4t ¢ buf smts the # gha
of the first Stgmal— state |oyef |the |ntHerertlm2
i
SERIAL —
PORT | IRQ4 >
! -
FLOPPY —™ 104
DISK IRQ6
CONTROLLER
PoRT | a7
1 SLAVE =
8258 S
PROGRAMMABLE /|
INTERRUPT
nMe |IRQ8 >/ IRO
—a= IR1
>4 IR2 //L
MOUSE —IR3 \[
INTERFACE IRa12 -5 IR4
# [R5 sof
———® - o [ |
=R7 326 | INERRWFT | ‘npp [
NG L 3% | cKNOWLEDGE | peprter | W10
COPROCESSOR! IRQ13 E—
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request output. The drive node described is the edge node.
On the ot her hand,

| ogi cal - zer o, nultlplexor 885 selects t he second input term nal and

mul ti pl exor 886 al so selects the second input termnal. The selection of

t he second WOMAR™IS6er i nal by nul ti pl exor 886 causes tri st XCFUSHIGRII3 887 to
be di sabl ed when nul ti pl exor 886 receives a signal of a first signal state
(e.g. a logical-zero) from..nterrupt pr,ocessing device 808 and tristate
buf fer 887 to be ena$d@ en nu |pVb q§ 886 receives a signal of a

Zggonahsigna! stateb(ffg. a‘I 8& f{ﬁﬁ]inter{up$ FLOC$$Si?g Qevife
: en e buffer ) e signal o e firs ign
state tﬁcﬁﬁt ra&*ﬁ‘W T pl ¢xor 88% to the i npt]'l"‘ofnrs\’@q}gate
buffer 887 and t'rys aqc;huLI 88Y transmts the signal of the
]I;ICEI'}StUSSIGIQBal state over the @127156 T 17IRQ14
B =Y
PCI13 —— L__@m 45 % IRQ13
PCI12 —— E@m _. — IRQ12
PCI11 esss {432 — IRQ11
PCI10 4} IRQ10
415 | il ]E | o
PCI9 E IRQ9
R )
PCI8 —— %m — IRQS8
PCI7 —— %m | — IRQ7
438 |
PCI6 o — IRQ6
438 ‘
PCIS — IRQ5
=, -
PC4 — %m — IRQ4
441 }—
© PCI3 . — IRQ3
) 422 [T T 1] —.
PCI2 =" RQ1
423 [T E gg T
PCI1 ;@
407
R -
422)-
PCIO 44 FiG. 4
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interrupt request output. Thus, when interrupt processing unit 808
transmts a-signal - of a first signal-statg —talstate buffer 837 floats its

out put term nal and when interrupt processing unit 808 transmits a
signal of a second signal state, tristate buffer 887 transmts a
si gnal of aWweo962715si gnal state. The drive node descPCTAS96/2733he
| evel node. Under an alternative enbodi nent, drive node
sel ector 869 further conpri sessg AND gate. The AND gate is
positioned between ggg ' | ex qu% and \interrupg equest pr cessing
unit 808. The first 1n FoH—tHha-ANBgut-b—-S csuwd to
I nterrupt procedsi go8—1 etstof—hfrtire{second
i nput termﬁ)gﬁffg lmi[fsfn —%- grrupf pCcKN efige 3rgngl |ine.
The out put term nal +He ate is lc thelfiirgt |i nput
term nal of nultiplexor 8515?:&1@% axs ATy ey 1 | is
asserted upfCIh4 cormpt=t A re ot efvic itre.  When
the interrupt ackno ﬁ sighal is |agsgrtled, I he ANDigat 8 tlransmts
an aut put signal of a filrsk E—i—g-mwpq . WL 0 PO S N B D101 077 B ZHro) to
mul ti pl exor FGH] IHtHpLEor—335—FA o S-S a‘.wa.ﬁﬁi si gnal
of a first signal st8td tlo tr stlate bUf fler] 887 whi ¢hlals¢ ttirangmitg an
output signal of a first| sj ghat—sbat e-at-e p-—eeregt—egtHut . I n
this P@ng“’i thre—ts——rreatiet—n T e 0 A put
si gnal . 51317 eli s nedesisar y| bpcpuse|alconporjert |t Hat
recei ves the I ntlerf upt ST S ATaF:IE s nsitive.
An edge senspg{[! SORORERETF ah—eed grettedt—ra—{sHgnal
state. \Wen'i r'r upky [_[_"‘Tpﬂocessi ng| uhi O fegeilves jar| i|ntjerir upt
request input signal, ef = =L o864 slert a
si gnal tot d%l&gate Il[_n._&uu,m O U g0 t he
sighal line't Brte 1le
[ —c
PCI9
swL—_;l;D
DO
PCI8
517E_'I?'_;'_D
—0-
PCI7 ¥
518E:FEFD
PCI6 1
519 -
-
PCIS ¥
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I = ; ——
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sy LT 1] | 1]
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the interrupt request is being serviced.

i n

If a second interrupt request

st _servi

("In_CI

operation and results in the same interrupt request output signal,

| nt errupt

processing unit 808 keeps the signal

line to the AND gate

asserted eveMO&6274%6 conpl etion of the first interrfupt requeRII/EseNI783 ng
An edge sensitive conponent

because of the second interrupt request.

woul d not be able to detect the secon
To enabl e detection,

WD 96/ 27156
PCT/ US96/ 02733
conpletion of the fi
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at boot-up, in response to software instructions or in response to user
input. Consequently, the particular_drive node—utilized by interrupt——
request router 807 can change during the course the execution of a

sof tware program or can change during the course of the operation of the

conput er Sywoe627156 Drive node sel ector 869 can PEI/H$P6/02733
i npl enentation of drive node sel ector 769, drive node selector 770,
drive node selector 771, drive dﬁ?si sel ector 772, drive node sel ector
773, drive node sel ector 774, node sel ector 775, drive node
sel ector 776, drive_npde. selector 777 drive node selector 778, drive
node sel ector 779, {drive node sel ector 780, drive_npde selfector 781
or drive node sele¢tor [/82 of Figure 7. Figude 9
i |lustratesPOl1Bogie—dHagr am f or m an i nterrupt redoest 769 rortedROT S
ei ght h enbodi nent ¢f the present invention. Interrjupt reqyest router
907'conpris§@pH tefrupt} processing unit 908. | nter|rupt Dr(ce%ﬁtﬁ
unit 908 fu i'gns i n al mnner simlar to interrugt prqgcAedi ng n|t
208 of Figure 2. Irterrupt processing unit 908 can be i|mpl gnment gd
utilizing t POy coit+dof Figure 4 or Figure 5. -t ﬂRQlS
request router 907 al soj conprises register 949, registe m 950,
regi ster 951 re dqter P52, register 953, register] 954,| regi ster 93&,12
regi ster 95(? qUuer 957, register 958, register| 959, rster| 9 ,Q
regi ster 961 reglster 962, register 963, registe 4, AED gate 969,
AND gate 97@ Cl1 L ANDigate 971, AND gate 972, .AND gatpe 97 P74,
AND gat e &75 AND| gat e 976, AND gate 977, AND gatpTB78, AND gate 979,
AND gate 980, ANDjgate 981, AND gate 982, AND gatp 983, AND %Fte 084
and OPCHG: -QJ-B-E-.—Qegi sters 949 - 964 are eacirasspipal t IR0
i nterrupt :
PCI9 75 IRQS
PCI8 , 776 IRQ8
PCI7 m IRQ7
PCI6 78 IRQ6
PCI5 _— IRQS
PCl4 780 IRQ4
PCI3 781 IRQ3
PCI2 82 IRQ1
PCI1
PCIO
INTERRUPT REQUEST
PROCESSING UNIT 708
INTERRUPT REQUEST ROUTER 707

FIG. 7
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request input and each store a system managenent interrupt (SM)
configuration value associated with the particular interrupt. .request

input. The SM configuration value can be a 1 or a 0. Wen the SM
configuration value for a particular interrupt request input is a 1,
WO 96/ 27156 WO 96/27156 PCT/US96/02733
PCT/ US96/ 02733 - 9-

i nterrupt request router 907 generat%ida SM signal when interrupt
request router 907 receives the parti Igr i nterrupt request input signal.
On the other hand, when the SM configuration value for a particul ar
interrupt request input is a O, interrupt request router 907 does not
generate the SM signal in response to the particular interrupt request
i nput signal . In this enbodi nent, interrupt request router
907 conprises one

INTERRUPT REQUEST ___|
PROCESSING UNIT 808

885
-
887
888
INTERRUPT REQUEST 886
PROCESSING UNIT 808 —
869

FIG. 8
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SM register for each interrupt request input and consequently, each
interrupt request input is individ i th respect -+e—SM

signal generation. A |large nunber of interrupt request input and SM
configuation conbinati ons can be created by storing the appropriate SM
configurati oMosedses into registers 949 - 964. AlternativelREVIRINITEY o
interrupt request inputs can be coupled to a single SM reglster In this
case, the interrupt request inputs arq%?gilonger géﬁldually control |l abl e.
The single SM register controls all i r upt qg | nputs associ at ed
with it. A change[to The SM reglister causes a nge to the SM

generating charactersistics of all interrupggo st inputs coupled to it.

I n addition ggisters 949 - 964 are accessilhle Hy processor 104]

] ndm
t hus, proce 1 ore SM configuﬁ%ﬂal ues into regip %29 -
964 at boot - up, ir@%rﬁx_/am I{pNsS or in respohs to user
i nput . Cons @QIe RHy- e—partettar—ntefruptt—redirest i nput and— RQ14
configuration com%nfl lized by in pguest router 9p7 can
[ ] r he execution d) a sg re programor_tahn at3

change duri ‘{‘ K
change duri R’g’ he lcourlse~Qf the operati ¢h of the ¢onputer systen
Under an al t er nat i|$8l rent € SWj|signal i$ a server

managnent i IPCHRT HeRet—rsteadt—of ystemmefragenent i nt errypr— Q12
si gnal . |852 tietnative e rent, integrhpt
request rout@1 g al so conprig reqi ster

gate 988, AN e)at e@&DQSQ and OR dgtlé 990. Regi ster 986 and fegister
987 are each assoi 873 Wth an terrupt fequest input, PC|15 and

986, register_98
PCl 14 r espedCitoetyt: each st merror ( SERRY RQ10
configuration val u ] N parp-+etH-ar interrypl request
input.The%Rc_nl lon value €

b= — = N D
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|955| 1975) —
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/Uerd>5

a1 or ao0. Wen the SERR configuration value for a pnalmul ar |nt rru@t

WO 96/ 27156 QP'CNUSI-? {

PCT/ US96/ 027 :

request inpuﬂi"" wuw!‘ pt request router 907 generates a SERR signal
p

when interru 907 receives the.particular interrupt

request input signal. the ot her hand, Wnen{( i
value for a particul ar |nterrupt request i nput @Eg&%#ﬁ& equ§§

router 907 does not generate the SERR sig”ﬁal irnmgcmgm.,eﬁa ed _h.e:.pﬁ,rﬁd? gylar
i nterrupt request input signal. ?{Mrg) g er I‘l“lpf
request rout erCRBAIMSonpri ses one SERR r T’T‘U tPag uest

i nput PCl 15 anghBCL e consequent | y, "W”IQG 15’33% PG topaged... ..
i ndi vidual |y crxglrlllt ﬁlé%lgﬂéeld\lfa't h respect @Awﬂﬂ sitgaged g.en.efoaiabw..:é\.
nunber of interrupt request input

1. An interrupt request router comprising:

a plurality of interrupt request inputs adapted to receive a first
plurality of interrupt request signals;

a plurality of registers adapted to contain configuration values;

an interrupt request processing device coupled to said plurality of
interrupt recjuest inputs and said plurality of registers, said interrupt
request processing device generates an interrupt request signal of a
second plurality of interrupt request signals in 'response to one of said
first plurality of interrupt request- signals and based on said configuration
values;

a plurality of interrupt-fequest outputs adapted to transmit said
second plurality of interrupt request signals; and

an interrupt request mode register coupled to said interrupt
request processing device, said interrupt request mode register is
configured to contain a drive mode configuration value of one of said
plurality of interr,upt request outputs, said drive mode configuration
value including a drive level mode value which results in driving a
potential on one of_ said plurality of interrupt request outputs to assert an
interrupt request output signal, and alternatively in floating the one of
said plurality of interrupt request outputs to deassert the interrupt

request output signal.
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N . . . m 9 6/ uerso
and SERR confi guation conbi nati ons can be created oring the
appropriate SERR configuration values into register Q%M @WQQ?

Alternativ ; I ple int_errl\upt request inputs can be Coupled to a single
.“m\‘n“m‘]t‘he i nterrupt request inputs are no |onger
ﬂ“ I Nifhe single SERR register controls all interrupt

SERR r egi st e,

i ndi vi dual | j‘\“t“

request inputs assdci dt ed withit. A change to the SERR regi ster causes a
change to the SERR generating charactersistics of all interrupt request

i nputs coupled to it. In addrtion, register 986 and register
987 are accessi bl e by processor 104 and thus, processor 104 can

store SERR confi gurat i onThe interrupdireqsest nbuter of chaiwev1 @dereindaidfrstt er 987

at boot-up, in response to software instructions or in response to
user input. Cdesjilyraflipterriget request sigmals comipxises sbeteeruinterraptesjueshput  and
SERR confi gurat i orl conbi gat on | utilized by interrupt request router
907 can changeigRals agdiwherein paid serend plurality of infermipt sequest signads e pr ogr am
or can change duri rig tthe cour,se of the . operation of the conputer
system compriSes fpHrieER iterruRfrequest $ignals.007 can be an i npl enent ati on
of interrupt request router 107 of Figure 1 or interrupt request
router 207 of Figure 2. In .the foregoing description, the

embodi ment s ¢ her eof> 1t Y interryps vt fiRr bERBR whErdf 38, 21 Y ous
nmodi fications : ef Q. | parting from
t he broader Sdlﬂ Pﬁlﬁjg%qg@gﬁ%%wgﬁygn nl%'%lsé(sars for s%rh@#&?e%ﬁt hin the

appended cl ai onfifueatiftevhluesat i ons and drawi ngs are,

4 The interrupt request router of claim 3 wherein each of said

configuration values indicate one of said fourteen interrupt request

signals.

5. The interrupt request router of claim 1 further comprising:
" a polarity register coupled to said interrupt request processing
device for storing a polarity configuration value of one of said first
plurality of interrupt request signals wherein said polarity configuration
value indicates an active sighal state of one of said first plurality of

interrupt request signals.

6. The interrupt request router of claim 5 wherein said
intérrupt request processing device generates said interrupf request
signal of a second plurality of interrupt request signals in response when
said interrupt request processing device receives one of said first

plurality of interrupt request signals in said active signal state.
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accordingly, to be regarded in an illustrative rat her%uasiit‘jrli\ﬂ ?3/%7

sense. Whereas; many alterations and nodifications of the

it af ter L\|‘\m\\|\nﬂ$\\ﬂﬂﬂlm' the foregoi ng description 1t 1S Lo be
* en s

under st oo * particular en_tilggi ments shown and descri bed by
way of illustration are . in no way 9°ntended to be consi dered
limting. Therefore, references to details of particular enbodi nents
are not intended to Ilimt the scope of the clains, which in

t hensel ves recite aoply those features regarded,as. essenii.al to the

i nvent i on. Y'Y RS ekt reTAstTavar ab aimac i hersin SARLARYRG

'nterrupt req l{%gae configura%o%n\?alllug ?ﬁrtﬁg{? Pncﬂ?&ecsra{ Hﬁgré édge mode.

10. A computer system comprising:
memory;
a microprocessor coupled to said memory, said microprocessor
processing data contained in said memory; and
an interrupt request router coupled to said micropro;:essor, said
interrupt request router directs interrupt request signals to said
microprocessor and comprises:
a plurality of interrupt request inputs éd_apted to receive a
first plurality of interrupt. request signals,
a plurality of registers adapted to .contain configuration
values;
an interrupt request processing de\}ice coupled to said -
plurality of intérrupt request inputs and said plurality of registers
adapted to generate an interrupt request signél of a second plurality of
interrupt request signals in response to one of said first plurality of
interrupt request signals wherein said interrupt request signal of a
second plurality of interrupt request signals is determined by said
configuration values, | |
a plurality of interrupt request thputs adapted to transmit

said second plurality of interrupt request signals, and
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1. An interrupt request router conprising: _ IgrﬂS Y, C:I bg;,e{rupt
request inputs adapted to receive a first plurali tyamn.J Lﬁ)tA Mél
si gnal s; —a plurality of registers adapted to contain configuration
val ues; © o an |nterrupt request processing device coupled to said

plurality of i njﬂm,mlu!ﬂ"mmumrputs and said plurality of registers, said
i nterrupt reque ce generates an interrupt request signal
of a second pl ural i ty of |nterrupt requeig signals in response to one of
said first plurality of interrupt requestsignals and based on

an interrupt request mode register coupled to said interrupt
request processing device, said interrupt request mode register contains a
drive mode configuration value of one of said plur;lity of interrupt
request outputs, said drive mode configuration value indicates a drive
mode of one of said plurality of interrupt request outputs, said drive

mode configuration value including a value representing a level-mode.

11.  Theinterrupt request router of claim 10 further comprising:

a polarity register coupled to said interrupt request [;rocessing |
device for storing a polarity configuration value of one of said first
plurality of interrupt request signals wherein said polarity configuration
value indicates an active signal state of one of said first plurality of

interrupt request signals.

12.-  The interrupt request router of claim 11 wherein said
interrupt request processing device generates said interrupt request
signail of a second plurality of interrupt request signals in response when
said interrupt request processing device receives one of said first

plurality of interrupt request signals in said active signal state.

14.  A'method for directing interrupt request signals
comprising:
storing a configuration value in a register;

receiving an interrupt request signal of a first plurality of interrupt

T e Lo

L L Y




| - PCTAS 96/ Ucr22
sai d configuration values; a plurality of interrupt tedguest quﬁé?
adapted to transmt said second plurality WN& d

signals: and an interrupt request node register coupled to sai d

i nterrupt request processing device, said interrupt request node register

Is configured t node configuration value of one of said
plurality of i n;mlmmm"“n I;I“mut puts, said drive node configuration val ue
including a drive | égvel nbde val ue whi ch.pesults in drivi ng a potential on

one of said plurality of interrupt requegp outputs to assert an interrupt
‘request output signal, and alternatlvely in floating the one of said

plurality of i nterr&ﬁ:’)’ter?‘é’éﬁlé ev m%&glt%ueémmsmf Pl%éﬁ?QQ!il\dtvmrequest .
t I nt router.of claim erein sai

1(‘) |u§ g? plsljggﬁl ltg}uﬁ?%ltyrﬂfé’ll&ﬂﬁp Fgrﬂ{}g§§1&q S| r‘F‘B‘f&l“i%’?ﬁB@t‘%@l‘Pﬁtnt ﬁ(ra g ;th |
t ral i efru

TR BV T R M

said conﬁguranon value. -

-15. The method of claim 14 further comprising:
storing a polarity configuration value wherein said polarity
- configuration value indicates an active signal state of said interrupt

request signal of a first plurality of interrupt request signals.

16.  The method of claim 15 wherein said interrupt reqﬁest
signal of a second plurality of interrupt request signals is generated when
said interrupt request signaI of a first plurality of interrupt request

signals is in said active signal state.

| 17. The method of claim 14 further comprising: |
storing a drive mode configuration value wherein said drive mode
configuration value indicates a drive mode of said interrupt request

signal of a second plurality of interrupt request signals.

18.  The method of claim 17 wherein said interrupt request

signal of a second plurality of interrupt request signals is generated in

said drive mode.

—_— |
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rvifus Yo/ udf
N -~23 - 3. The interrupt request router of cl
plurality of registers conprises sixteen registers for -amqwgﬁxawﬁgw
configuratien—vatltesT—4— The interrupt request router of claim 3
Wherein eac ur ation values indicate one of said fourteen
I nterrupt reQ*ﬂﬂu‘ﬂ “‘mmﬂ“ The interrupt request router of claiml
further conpri s a poI arity register coupled to said interrupt
request processing deV| ce for storing agpolarity configuration value of one

of said first plurality of interrupt request SIgnaIs whereln said polarity
configuration val Uf%l ndi,cat gs an active si said first

n ne of
plurality of inter ’{ﬁ%‘legt rout% fc‘)r gef‘ﬁ{ﬁ’r ‘é‘??rﬁBP eéﬂ{?égt
ener ates sai a%%e??ﬁﬁeﬁpééhﬁsl "STonal of 8 Second plaral ity of interrupt
(a6l ves one of salT) TR aIEA Ty sy B e e T nal o in sai o
active signal statgeans for receiving an interrupt request signal of a first plurality

of interrupt request signals; and

means for generating an interrupt request signal of a second

plurality of interrupt request signals coupled to said means for storing

and coupled to said means for receiving wherein said interrupt request

signal of a second plurality of interrupt request signals is determined by

- said configuration value and wherein at a particular configuration value,
said means for generating an interrupt request signal generates a level

mode interrupt request signal.

20. Theinterrupt request router of claim 19 further comprising:
means for storing a polarity configuration value coupled to said
-~ means for generating an interrupt request signal wherein said polarity
configuration value indicates an active signal state of said interrupt

request signal of a first plurality of interrupt request signals.

21.  The interrupt request router of ciaim 19 further comprising:
means for storing a drive mode configuration value coupled to
- said means for generating an interrupt request signal wherein said drive
mode configuration value indicates a drive mode of said interrupt

request signal of a second plurality of interrupt request signals.

I— -~ . _ —
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;7. The interrupt request router of claim 1 whereil, W‘ISeJMe}W

- conf I guration value further | ncI udes a drive edge mode

| RN O B \

-28-
22.  The interrupt request router of claim 1, wherein the

potential is a ground potential.
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8: A conputer system conprisi ng:

coupled to sald nmenory,
sal d nmenory

said m CI’OpI’ ocessor

RN 0 O

errupt

menory
proc
request

a m croprocessor
essing data contained in

 OUt REPIXCHMENT ISHERTS  SG

m croprocessor, guest router di | €8 tDescri r:ipd, d.r.:ﬁ%epiked.:..
signals to said nicfoptoctssor * and conpr. & Clanigsyur al Eé{d 2 10 ed"gj
I nterrupt request inputs adapted to recei ve a firgh o g)t éd.'.:‘?, 'ﬁ'a
request signals, a plurality of registers pqaRXiRfa g """
configuration val ues; “an interrupt request processrng I C

to said plur f interrupt

r equest

I nputs an

regi sters adapted to generate configuration valu

request processing device coupled to said pIuraIrty of
inputs and said plaw ahierupef reqe@sst useradeptd :

of a second plurality of
response to 6A@PHSINGAi d first plurality of

%r;HBFan{\? ¥ ‘ﬁ'ﬁ%rrﬁbg peat&ue%{ |&usc§ %‘&Qﬂte“%! o] ?éce \ye M&&{ﬁrgug t

request signal

wherein said inte
request signals is

i nt er rup
i nter

éé%&ﬁ%&

-|=|=u.pt .........

2’&“& 8| uralrﬁ

request

[ nt errupt

t'request srgnalsirn
rupt request signals

first plurality of interrupt request signals;

a plurality of registers adapted to contain fer=stering configuration
values;

an interrupt request processing device coupled to said plurality of

interrupt request inputs and said plurality of registers, said interrupt reguest'

processing device generates fer—generating an interrupt request signal of a
second plurality of interrupt request signals in response to one of said first

plurality of interrupt request signals and based on whetrein—said—intesrupt

by said configUration values; and

a plurality of interrupt request outputs adapted to transmit #fes
tranemitting said second plurality of interrupt request signals; and

an_interrupt request mode register coupled to said interrupt request
processing _device, said interrupt request mode register is configured to
contain_a drive mode configuration value of one of said plurality of interrupt
request outputs, said drive mode configuration value including a drive level
mode _value which results in driving a potential on one of said plurality of
interrupt request outputs to assert an interrupt request output signal, and
alternatively in floating the one of said plurality of interrupt reguest outputs
to deassert the interrupt request output signal.

2. The interrupt request router of claim 1 wherein said first plurality of
interrupt request signals comprises sixteen interrupt request signals and
wherein said second plurality of interrupt request signals comprises fourteen

interrupt request signals.

[ AMENDED _ SHEET |




det erm ned by~s&n—d4;onL1 uration val ues a plurality of] é TTtt
request out put ted to transmt said second plurality of PIAGEMENT SHEET
request si gnal "ﬂ Mﬁﬂm nterrupt request node regist oupl edto ’
said interrupt ng device, said interrupt redu stQgP§e

regi ster contalns a drive Pode conflgurgé%gn val ue of one off gaid p?u?éP?Qy
of interrupt request outputs, said driv de configurationfva '

a drive node of one of said plurality of interrupt request uts, said
drive node configuration value including a value representing a | ever=

- 25 - 9. 3The |meenmﬁ§pwptemlgst rroutesr obfclgmaq whemmhéaldcolmahw o
a polarity r ter coupled.to said rru ces qewcefor
toring o peraFiers cogRge ittoh TodelEs 36r SRnGRRERh BRRGERRIrvAnes o

i nterrupt request signals wherein said polari ty conf | guration val ue
I ndi cates an active signal state of one of said first plurality of
i nterrupt rdgquestThe gntersupt request router of claim 3 wherein each of said

configuration values indicate one of said fourteen interrupt request signals.

5. The interrupt request router of claim 1 further comprising:

a polarity register coupled to said interrupt request processing device
for storing a polarity configuration value of one of said first plurality of
interrupt request signals wherein said polarity configuration value indicates

an active signal state of one of said first plurality of interrupt request signalis.

6. The interrupt request router of claim 5 wherein said interrupt request
processing device generates said interrupt request signal of a second plurality
of interrupt request signals in response when said interrupt request

processing device receives one of said first plurality of interrupt request

signals in said active signal state.

1
<
Q
4
4%
U
4

9 7. The interrupt request router of claim =+ 1 wherein said drive mode

configuration value further includes a drive 4 edge mode.
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10. The interrupt request router of claim9 wherein said int upt request
processi ng device generates said |nterrupt request signal of fag
plaurality of interrupt request S|gnals in response when saidfi

request procesjl“mmﬂﬂlmmlmﬂlkes one of said first plurali

request signal i gnal ?to{rp +41 /1. 08 SEP
for directing |nterrut equest signal s rising: .

configuration value in a register; receiving an inter
signal of a first plurality of interrupt request signals; a _
generating atB8yeA meuterisvfseemmnmrmmwst signal of a second plura
I nterrupt request n?érﬂ g !erelp Eal d interrupt request signal of a second

plurality of |nterrup I's is determned by said
a microprocessor coupled to said memory,__said _microprocessor

Q_rocessmg data contained in fe~proeessing said memomdata, and

an interrupt request router coupled to said microprocessor,__said said

interrupt request router directs fos=diteeting interrupt request signals to said

mlcroprocessor RS and compnses

a plurality of interrupt request inputs adapted to receive e for-Feceiving a

first plurality of interrupt request signals,_

a plurality of registers adapted to contain-fes=stesing configuration

values;

an interrupt request processing device coupled to said plurality of
interrupt request inputs and said plurality of registers adapted to generate fok
geherating configuration values;

an interrupt request processing device coupled to said plurality of interrupt
request inputs and said plurality of registers adapted to generate fer-generating
an interrupt request signal of a second plurality of interrupt request signals in
response to one of said first plurality of interrupt request signals wherein said
interrupt request signal of a second plurality of interrupt request signals is
determined by said configuration values ;and

a plurality of interrupt request outputs adapted to transmit -fes
trensmitting said second plurality of interrupt request signals_and

an interrupt request mode register coupled to said interrupt request
processing device, said interrupt request mode register contains a drive mode
configuration value of one of said plurality of interrupt request outputs, said
drive mode configuration value indicates a drive mode of one of said plurality

of interrupt request outputs, said drive mode configuration value including a
value representing a_level-mode.
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configuration_val ue. 12. The nethod of claim 11 further conpr

, ERLAGEMENT Sheer
storing a polarity configuration value wherein said polarity -

configuration \{ﬂ“ﬂ"“"ﬂlﬂm]lammn active signal state of said i

request signal 1@ o [ R LN G lity of interrupt request sigfals.
nethod of claim 12 wherern 'said interruppgrequest signal of
plurality of interrupt request signals is generated when sai
request signal of a first plurality of interrupt request signals IS ' S&-G...

active signal state. ] .
44+9. The interrupt request router of claim 488 further comprising:

a polarity register coupled to said interrupt request processing device
for storing a pblarity configuration value of one of said first plurality of
interrupt request signals wherein said polarity configuration value indicates

an active signal state of one of said first plurality of interrupt request signals.

4210. The interrupt request router of claim 449 wherein said interrupt
request processing device generates said interrupt request signal of a second
plurality of interrupt request signals in response when said interrupt request
processing device receives one of said first plurality of interrupt request

signals in said active signal state.

4411. A method for directing interrupt request signals comprising:

storing a configuration value in a register;

receiving an interrupt request signal of a first plurality of interrupt
request signals; and

generating a_level mode am interrupt request signal of a second
plurality of interrupt request signals wherein said interrupt request signal of a
second plurality of interrupt request signals is determined by said

configuration value.

48] 2. The method of claim 4411 further comprising:

storing a polarity configuration value wherein said polarity
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4.- The method of claim ll.LLLLI—h—EI’ conpri si ng: _ storing p REPIW
configurati omerel drive node configurat honI va f
dri ve node of iﬂequest signal of a second plur ty o _

i nterrupt req M\mm‘ m’ . 5. The method of claim 14 eréh'hSE_Bl‘pg
I nterrupt requé‘st si gna of a second pluw@lity of interrupt est signals
IS generated in said drive nbde 16. An interrupt request fouter for

generating interrupt request signals conprisi ngf means—-e+- -s{(;_orl ngt a
f t al ue. in or cel, Lng an interrup
Cequest o o drtgpration v Bl JRHRATS on gctiver Bonaltiote. glaeld ANGMAPL roquRst

means f or %ﬁwamragm%epmawm tdrRiptGRhusdiighaig! 2 second plurality of

interrupt request signal's coupled to said nean or storing and coupled to

sai d neans for rece|V|ng wherein said |ntearupt rque;t S|ggal o; a sefond
lurality of ru t request si s i.s determ.nne sai d configuration

\F/)al ue and qué Reft%%f?ﬂ(?&lvlmg%a% whereip; sid Jnaterrapt saavestesignal of at

generating 1

fequest i g%%cb“aeﬂ%ﬂ*"*rhép?#?i@f’f ot RIS 5" Boforaf e Soit et

conpri si ng: request sigaalsoff afirst phjrali;ya)fpntarduﬁtyreqoaél gighals iBninvsdidl &activep! ed

to sai d neans
signal state.

4#14. The method of claim %411 further comprising:
storing a drive mode configuration value wherein said drive mode
configuration value indicates a drive mode of said interrupt request signal of

a second plurality of interrupt request signals.

4815. The method of claim #6814 wherein said interrupt request signal of a

second plurality of interrupt request signals is generated in said drive mode

4916. An interrupt request router for generating interrupt request signals
comprising:

means for storing a configuration value in a register;

means for receiving an interrupt request signal of a first plurality of
interrupt request signals; and

means for generating an interrupt request signal of a second plurality
of interrupt request signals coupled to said means for storing and coupled to
said means for receiving wherein said interrupt request signal of a second

plurality of interrupt request signals is determined by said configuration value

and wherein at a particular configuration value, said means for generating an
interrupt request signal generates a level mode interrupt request signal.

2817, The interrupt request router of claim 3816 further comprising:

means for storing a polarity configuration value coupled to said means
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f.or generating an interrupt request signal wherein said polarity
configuration val ue indicates—an—active signal state of said interrupt

request signal of -a fir. ity of interrupt request signals. 18. The
I nterrupt requeﬁm ‘“!\Eﬂ“)@ﬁ“ \m 16 further conprising: means for
storing a drivelld taklon val ue gpupled to said neans for

>y . . .
generating an interrupt request signal wherein said drive nobde

configuration value indicates a drive node of said interrupt request signal
of a second pl urailté of interrupt request signals. . 19. The interrupt '
request rout &F geneyplinghe irequest signal whenein said pplayith copdigurtion |

value indicates an active signal state of said interrupt request signal of a first

plurality of interrupt request signals.

2418. The interrupt request router of claim 4816 further comprising:

means for storing a drive mode configuration value coupled to said
means for generating an_interrupt request _signal wherein said drive mode
configuration value indicates a drive mode of said interrupt request signal of

a second plurailty of interrupt request signals.

2219. The interrupt request router of claim 1, wherein the potential is a

ground potential.
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pot ent ial is a ground poatenti al

_ v
o o35 A% >

22. The i nterrupt

request router of claiml, wherein t@?MP
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