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BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to the field of computer
systems. In particular, the present invention relates to scalability of

cache memory of a computer system.

2. Background Information

As microprocessor technology continues to evolve in a
faster and faster pace. Purchasers of microprocessor based computer
systems demand better performance scalability from the system

) manufacturers to protect their investment. A particular aspect of
performance scalability is cache scalability. In addition to the
traditional scalability in size, with the emergence of burst cache
SRAM, purchasers of these systems also desire being able to upgrade
from the slower performance asynchronous cache SRAM to the

higher performance burst cache SRAM.

However, the manner in which addresses are provided

to asynchronous cache SRAM is different from the manner addresses
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fromthe slower perfornmance asynchronous cache SRAM to the higher
per f or ma t cache SRAM However, the manner in whic are
provi dedﬂf[i% ?sy%chronous cache SRAM i s d| fferent fromt heq’éﬂ%égﬁégdresses
WD 96/ 19818 2. PCT/ US95/ 16487 - 2-
are provided to: burst.. cache SRAM From the systenf conponent manufacturer's
perspective,: it woul d -be.a bi g cost advantage to be able to support either
type of cache’ SRAM wi th t he, sane basi c hardware. As will be disclosed in
nore detail betow the present invention provides a nmethod and apparat us
for renovably connecting either asynchronous or -burst cache SRAMto a
conput er

are provided to burst cache SRAM. From the system/ component

manufacturer's perspecuve, it would be a big cost advantage to be able

to support either type of cache SRAM with the same basic hardware.

As will be disclosed in more detail below, the present
invention provides a method and apparatus for removably
connecting either asynchronous or burst cache SRAM t6 a computer

system that achieves these and other desired results.



system that achi eves these and other desired results. WO 96/ 19818

PCT/ US95/ 16487 -3- SUMVARY OF THE | NVENTI ON The desired results are

advant ageou®026488a8cved by provi ding a cache SRAM connect or R€FAIH5H648D a
conput er system conprising a connector, a n er of latches, and a nunber
of high performance sw tches. The connector T€npvably connects either
asynchronous or burst cache SRAMto a processor bus. The | atches store
cache access addresses being driven on a nunber of address lines of the
processor bus. The high performance sw tches being coupled to both the

| at ches and the address lines of the processor bus selectively

SUMMARY OF THE INVENTION

The desired results are advantageously achieved by
providing a cache SRAM connector assembly to a computer system,
comprising a connector, a number of latches, and a number of high
performance switches. The connector removably connects either
asynchronous or burst cache SRAM to a processor bus. The latches
store cache access addresses being driven on a number of address lines
of the processor'bus. The high performance switches being coupled to
both the latches and the address lines of the processor bus selectively
provide the cache SRAM with latched access addresses as required by
asynchronous cache SRAM or directly driven access addresses on the
processor bus as required by burst cache SRAM, responsive to an

address provision manner selection signal.

Each of the high performance switches has a switching
) speed less than 15ns, and a data propagation delay of no more than

0.25ns. In one embodiment, the high performance switches are made
of FETs. Furthermore, in one embodiment, a jumper is used to
provide the high performance switches with the address provision

manner selection signal.



provi de the cache SRAMwi th | atched access addresses as required by
asynchrorwg%ﬁgs(ipe SRAM or directly driven access addresses _on the
processor bus as required by burst cache SRAM responsive ?gr’HﬁPséf&ﬁVess
provi sion manner selection signal. Each of_g.he high perfornance swtches
has a switching speed | ess than 15ns, and a data propagation delay of no
nore than O 25ns. In one enbodi nent, the high performance sw tches are nade
of FETs. Furthernore, in one enbodinent, a junper is used to provide the
hi gh performance switches with the address provision manner selection’
si gnal . WD 96/ 19818
PCT/ US9S/- 16487 - 4- ,

BRIEF DESCRIPTION OF DRAWINGS

The present invention will be described by way of
exemplary embddimén_ts, but not limitati_on_s,, illustrated in the
accompanying drawings in which like referéhqes denote similar
elements, and in which:

Figure 1 illustrates an exemplary computer system
_incorporated with teachings of the present invention; a.n.d |

Figure 2 illustrates one emquin_ijgnt of. thé cache SRAM

connector assembly of the present invention.



BRI EF DESCRI PTI ON OF DRAW NGS The present invention will be described by
way of exenplary enbodi nents, but not limtations, illustrated in the
aeconpanyi ngva@96i#848s i n which |i ke references denote sinil| arPEI/ORSI6487 and
in which: Figure 1 illustrates an exenplary cqnputer systemincorporated

wi th teachings of the present invention; and Figure 2 illustrates one
enbodi nent of the cache SRAM connector assenbly of the present invention.
WD 96/ 19818 PCT/ US95/ 16487 - 5-

DETAI LED DESCRI PTI ON OF THE | NVENTI ON
DETAILED DESCRIPTION OF THE INVENTION

In the following description, for purposes of explanation,
specific numbers, materials and configurations are set forth in order to
provide a thorough understanding of the present invention. However,
it will be apparent to one skilled in the art that the present invention
may be practiced without the specific details. In other instances, well
known features are omitted or simplified in order not to obscure the

present invention.

Referring now to Figure 1, a block diagram illustrating an
exemplary computer system incorporating the teachings of the present
invention'is éhown. Exemplary computer system 10 comprises
processor 12, cache memory 14, main memory 16, memory controller
18, and processor bus 20 interconnected to each other as shown.
Furthermore, exemplary computer 10 comprises 1/O controller 22, I/O

) devices 24a - 24b, and I/0 bus 26 interconnected to each other as
shown. The memory and I/O controllers 18 and 22 are also coupled to

each other.

Cache memory 14 comprises either lower performance
asynchronous cache SRAM or high performance burst cache SRAM
removably connected to the cache memory connector assembly of the
present invention, which will be described in detail below with

additional references to Figure 2. As will be appreciated by one skilled
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In the follow ng description, for purposes of explanation, specific
nunbers, materials and configurations are set forth in order to provide a

t hor ough WA B ndi ng of the present invention. However, PETHFIS{16452
apparent to one skilled in the art that thg_present i nvention may be
practiced without the specific details. In other instances, well known
features are omtted or sinplified in order not to obscure the present

i nvention. Referring nowto Figure 1, a block diagramillustrating an
exenpl ary conputer systemincorporating the teachings of the present

I nvention is shown. Exenplary conmputer system 10 conprises processor 12,
cache nenory 14, main nenory 16, nenory controller 18, and processor bus 20

i nt er connect gfl the agf Hecatdtecof differbnyimihgretairenents, exceess addressesput er 10
conprises I/O controller 22, 1/0 devices 24a - 24b, and 1/0O bus 26

i nt er connect edtetproeired tu ther twas tgpeswof cathe SRAM in ‘sifferendmamnersi | ers 18
and 22 are also coupled to '

More specifically, asynchronous cache SRAM are provided with
latched access addresses, whereas burst cache SRAM are provided with
: directly driven access_addres.seé on the processor bus. As will be
obvious from the descriptions to follow, because of the te_#chings of
the present invention incorporated fn cache SRAM conri_ector |
assembly, the SRAM type of the_ cache SRAM removably connected

may be either asynchronous or burst.

Except for the cache SRAM connector assembly of the
present invention, all other elements 12 - 24a & 24b of exemplary
computer system 10 including the asynchronous as well as burst

- SRAM themselves are intended to represé;_tt a broad category of these
elements found in many.computer systems. Their constitutions and

functions are well known and will not be otherwise further described.

Figure 2 illustrates one embodiment of the cache SRAM
connector assembly 26 of the present invention. As shown, cache
SRAM connectof assembly 26 comprises a connector 28, a number of
latches 30a - 30b, and a number of high performance switches 32a - 32c.
The connector: 28 removably connects either asynchronous or burst
cache SRAM to the processor bus 20. The latches 30 store cache access
addresses being driven on a number of address lines of the processor

bus 20. The high performance switches 32a - 32¢ being coupled to both
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each other. Cache nmenory 14 conprises either | ower performance asynchronous
cache SRAMW %g performance burst cache SRAM renovably connected to the
cache nenory & B or assenbly of the present invention, whFHUSOPL648T

described in detail below w th additional references to Figure 2. As wll
be appreci ated by one skilled WO 96/ 19818
PCT/ US95/ 16487 -6- in ;the art, because Qf different timng requirenents,
access addresses are provided to the swo types of cache SRAMin different
manners. Mre specifically, asynchronous cache SRAM are provided with
| at ched access addresses, whereas bur3t cache SRAM are provided with
the latches 30a - 30b and the address lines of the processor bus 20
selectively provide the cache SRAM (not shown) with latched access
addresses as required by asynchronous cache SRAM or directly driven
access addresses on the processor bus 20 as required by burst cache
SRAM, responsive to an address provision manner selection signal

(SEL).

In the illustrated embodiment, two latches 30a - 30b are
employed to latch address bits [18:11] and [10:7] respectively of an access
address. Three high performance switches 32a - 32¢ are employed to
seleéﬁvely provide either latched or directly driven address bits {18:15],
{14:11], and [10:7] respectively to the removably connected cache
SRAM.

Each of the high performance switches 32a - 32c has a
switching speed less than 15ns, and a data propagation delay of no
) more than 0.25ns. As will be appreciated by those skilled in the art,
these are speeds necessary to meet the timing requirements of typical
burst SRAM, and these speeds are unachievable by conventional

multiplexors.

In one embodiment, the high performance switches 32a -
32c are made of FETs. Particular examples of such high performance

switches 32a - 32¢ include High-Speed CMOS QuickSwitch®



directly driven access addresses on the processor bus. As will be obvious
fromthe Wo96198p8i ons to foll ow, because of the teachings wdriSm gigsent

i nvention incorporated in cache SRAM connector assenbly, the SRAMtype of

t he cache SRAM renopvably connected may be- 8-t her asynchronous or burst.
Except for the cache SRAM connector assenbly of the present invention, all
other elenents 12 - 24a & 24b of exenplaLy_commpeaE=eo=e=lm 10 incl uding the
asynchronous as well as burst SRAM t hiitvam A A 22 a: to represent a-
broad category of these el enents foun Bystens. Their
constitutions and functions are vvel I Be ot herwi se

Conhoct or - acohHRftac By Rl %Sﬁ %ﬁ%% ‘&lt%%ﬁéﬂé oo
connect or asslr;%cggy 26 conpri ses a connec__t or 28 a nunber of |atches 30a -
30b, and a nu r of high performance sw tches 32a - 32c.

Furtheri'n_ore;_in_one embedimenf, a jumper (not shown)
is used to provide the h_ighl performance switches _325 - 32¢ with the
address provision manner selection signal (SEU. In an alternate
embodiment, special detection pins may be provided to the connector

- 28 to generate detection signals, when set, denote the remdvably
attached cache SRAM as either asynchronous or burst. An addmonal
state machine may then be provxded to decode the detecnon 51gnals

and provide SEL to the high performance switches 32a - 32c.

Since access addresses are de]ivefable_ in either manner,
i.e. the manner required by asynchronous SRAM or the manner
required by burst SRAM, SRAM of either type may be used. A
motherboard embodied with the present invention may support
_either type of SRAM-. - The motherboard manufacturer may eupport

the desired cache type scalability with the same motherboard.

Thﬁs, a method and appafatus for removably connecting
either asynchronous or burst cache SRAM to a computer system' has
been described. While the methods and apparatus of the present
invention have been described in terrhs of the above illustrated
embodiments, those skilled in the art will recogmze that the

invention is not limited to the embodunents described. The present

This Sheet Has Been Reﬂlaced
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The connector 28 renovably connects either asynchronous or burst cache SRAM
to the processor bus 20. The | atches 30 store cache access addresses being
driven on awvowsrsis of address |ines of the processor bus 20.PCOEESISI16487
performance switches 32a - 32c being coupled to both WO 96/ 19816

PCT/ US95/ 16487 -7- the latches 30a - 30b and9the address lines of the
processor bus 20 sel ectively. pr ovide the’'cache SRAM (not shown) wth

| at ched access addresses as required by asynchronous cache SRAM or directly
driven access addresses on the processor bus 20 as required by burst cache
SRAM responsive to an address provision manner selection signal (SEL).

invention can be practiced with modification and alteration within
the spirit and scope of the appended claims. The description is thus to
be regarded as illustrative instead of restrictive on the present

invention.



In the illustrated enbodi nent, two | atches 30a - 30b are enployed to |atch
address bwicbodndgigll] and [10:7] respectively of an access ?’&3 3 Thr ee

hi gh perfornmance switches 32a - 32c are enpl oyed to sel ecti h&%ﬁdﬂ de
either latched or directly driven address diQ-s [18:15], [14:11], and [10:7]
respectively to the renovably connect he .SRAM.. .Eagy of the high
performance switches 32a - 32c has HLOT S egdt: t han 15ns, and a
data propagation delay of no nore t . HJ_--:.-=H~ ST appreci ated by
those skilled in the art, these are freet the timng
requi renents of typical burst SRAM an these speeds are unachi evabl e by
conventi onal Mexors I n one enbodi nent, the high—performance sw [ ches
32a - 32c are f FETs. Particul ar exarrpl es of S U G R Q1R BEd e FIBS

swi tches 32a - 32c incl ude Hi gh Speed €MOS QJI ckSwi, tch |I||I| “I““Im IIl

What is clalmed 1s

1. A cache SRAM connector assembly comprising:

a connector for removably receiving and connecting either
asynchronous or burst cache SRAM to a bus;

storage circuitry coupled to the bus for storing a plurality of
address bits of an access address being driven on the bus; and

high performance switching circuitry coupled to the stqrége
cirmi&y and the bus for selectively providing either the latched
address bits or the address bits on the bus to the connected cache
SRAM, the high performance switching circuitry having a switching
speed not more than 15ns and a data propagation delay of not more

than .25 ns.

2. The cache SRAM connector aésembly as set forth in claim 1,

wherein the storage circuitry comprises a plurality of latches.

3. The cache SRAM connector assembly as set forth in claim 1,

wherein the switching circuitry comprises a plurality of FETs.

4. A motherboard comprising:

R R MW



_ 8-

Fur t her nor e,

manuf actured by Quality Sem conductor Inc. of Santa Clara, California

I n one enbodi nent, a junper (not shown) is used to provide

the hi gh pewbo6/19818e switches:32a - 32c with the address proPCTiusoS/1asmer

sel ection signal
may be provided to the oRpe o
denote the renovabl ” iEﬁ SRAM as._—eit-hre S8V TICT ﬂo s or

set,

bur st .
detection signals and pr

32c.

An addi ti onal

(SEL)- -+Rn an- al ter—ﬁat e—enbodj,ment, special detection pins

egenerate det ect I on Si gnal S, when

t hen: be p QWSJISHE% e

sta
he hi gh pef f or mEEEASHC: chesit32a -

Si nce access addresses are deliverable in et Aner ,

a processor bus including a plurality of address lines and a
plurality of data lines for transferring address bits of access addresses
and data respectively; |

main memory coupled to the processor bus for storing data and
conditionally responding to access addressés being driven on the
processor bus;

a cache SRAM connector assembly coupled to the processor bus
for removably connecting either asynchronous or burst cache SRAM

to the processor bus, the asynchronous/burst cache SRAM being used

to cache a subset of the data of the main memory and conditionally

respond to the access addresses, the connector assembly comprising

5.

a connector for removably receiving and connecting either the
asynchronous or the burst cache SRAM to the processor
bus,

storage. circuitry for storing a plurality of address bits of an access
address being driven on the pfocessor bus, and

high performance switching circuitry for selectively providing
either the latched address bits or the address bits on the
processor bus to the connected cache SRAM, the high
performance switching circuitry having a switching
speed not more than 15ns and a data propagation delay of

not more than .25 ns.

The motherboard as set forth in claim 4, wherein the storage

circuitry comprises a plurality of latches.

R R



I .e. the manner required by asynchronous SRAM or the manner required by
burst SRAYp oY Of either type may be used. A notherboard erbodi ed with
the present i1 nvention may support either type of SRAM ThePOEURBAEH o
manuf act urer nay support the desired cachelxype scalability with the sane
not her board. Thus, a nethod and apparatus for renpovably connecting either

asynchrorl‘msISheetrHabBcSesRe ahe. SRAMt-6—a—corPHTre y3I em has been descri bed.
Wil e the par.at us oﬂ-{q’smmﬁ’f enti on have been

descri bed {i e above dirent s, those skilled in
the art willT recognize that thel on1s not limted to the enbodi nents

descri bed. The present WO 96/ 19818
PCT/ US95/ 16487 _ '

6. - The rno_therb_oard_ as set forth in claim 4, wherein the switching

circuitry comprises a plurality of FETs.

7. A computer s_ys_re_.r_n__' _.corr\prising:
a processor for executing instructions | _

- a processor | bus coupled to the processor 1nclud1ng a plurality of

~address lines and a plurality of data l1nes for transfernng address bits
" . of access addresses and data respecnvely,

- main memory coupled to the processor bus for stormg data and
conditionally responding to access addresses be;_n_g driven on the
processor bus; | o _- | _

- acache SRAM connector a_ssembly c_on_p_l_ed to the processor bus
for removably connecting either asynchronous or burst cache SRAM
to the processor bus, the asynchronous / burst cache SRAM being used
to cache a subset of the data of the mam memory and conditionally
respond to the access addresses, the connector assembly compnsmg

~ a connector for removably recexvxng and connecting either the

asynchronous or the burst cache SRAM to the processor
‘bus, | - | |

storage czrcuxtry for storxng a plurahty of address bits of an access
address being driven on the proc_essor bus, and

high performance switching 'circnitry for selectivel_y providing‘
either the latched addr_ess bits or the address bits on the

processor bus to the connected cache SRAM, the high

L
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-9- invention can be practiced with nodification and alteration within the
spirit and f the appended clains. The description is thus to be
regar ded ass‘ﬁglggfg%rl%t ive instead of restrictive on {he presemRCIHSA6483n.
-10 - CLAIMS What is cfainmed is:” 1. A caghe static random access

menory (SRAM connect-fifis shsct QB R Si Ng:  a connect off~FoF—Ferovadtys—=
recei ving and connecti Y hr onous cache: SRAM| ofH8 GHEET dHEhBERR/
to a bus, the asynchro*ﬂ'm

cache REPLACED
performance switching circuitry having a switching

speed not more than 15ns and a data propagation delay of

not more than .25 ns.

8. The computer system as set forth in claim 7, wherein the

storage circuitry comprises a plurality of latches.

9. The computer system as set forth in claim 7, wherein the

switching circuitry comprises a plurality of FETs.

I



SRAM having an oosin |atched and unl atched manner of address delivery
requi rnment respectively; storage circuitry coupled to the bus for storing a
plurality wowfddgss bits of a nenory address being driven porfukses/fsdsy by a
bus agent coupled to the bu and high performance switching circuitry
coupled to the connector the storage circuitry and the bus for providing
either the stored address bits to a connected asynchronous cache SRAM or
the address bits on the bus to a connected burst cache SRAM the high
performance switching circuitry having’dzsmﬁtching speed of not nore than
15ns and a data propagation delay of not nore than 0.25ns, thereby allow ng
t he opposing unl atched and | at ched nanner of address delivery to be
selectively net, but w thout consequentially distorting address timng. 2.
The cache SRAM connector assenbly as set forth in claim1l, wherein the
storage circuitry conprises a plurality of |atches.
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3. The cache SRAM connector assenbly as set forth in claim1, wherein

thp swti chi ngoGQghedikt 'y conmprises a plurality of FETs. 4. A not her boar d
conprising: a processor bus including a plurality of address PEFHESIk6dB7a

plurality of data lines for transferring address bits of nmenory addresses
and data respectively. main nenory coupled to the processor bus for storing
data and - 11 - responding to nenory addresses being driven on the
processor bus b a processor coupled to the processor bus; a cache static
random access nerory (SRAM connector asgmnbly coupled to the processor bus
for renovably connecting either asynchronous or burst cache

Caéhe Connector
For Receiving Either
Asgnchronous Or
urst SRAM
]

Figure 2
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SRAM to the processor bus,

the asynchronous or burst cache SRAM being used

to cache a subset of the data of the main nenory and respond to the nmenory

,‘addresses

addresses bits of a nmenory address being driven on the processor
and high performance switching circuitry coupled to the

processor;

t he connector assenbly conprising: a conned
receiving and connecting either the asynchronous or t
the processor bus, the asynchronous and,burst cache
| at ched and unlatched manner of address delivery reqy

connector the storage circuitry and the processor bus for selectively
provi ding either the stored agdegske WHAM Cormmgrbnassadbnasynchronous cache

SRAM or the address bits on the processor bus to

SRAM the high performance

BACKGR IN I
1. Field of the Invention

The present invention relates to the field of computer
systems. In particular, the present invention relates to scalability of

cache memory of a computer system.

2. Background Information

As microprocessor technology continues to evolve in a
faster and faster pace, purchasers of microprocessor based computer
systems demand better performance scalability from the system
manufacturers to protect their investment. A particular aspect of
performance scalability is cache scalability. In addition to the
traditional scalability in size, with the emergence of burst cache
SRAM, purchasers of these systems also desire being able to upgrade
from the slower performance asynchronous cache SRAM to the

higher performance burst cache SRAM.

However, the manner in which addresses are provided

to asynchronous cache SRAM is different from the manner addresses

f
| AMENDER SHEET 7
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sWitchi ng circuitry having a switching speed not nore than 15ns and a data
propagation delay of not nore than 025ns. thereby al I ow ng the opp05| ng

unl at ched and | at ched manner of address dellvery tg but
W thout consequentially distorting address tim ng. ar d as
set forth in claim4, wherein the storage CIFCUItr‘ urn ity
of | atches. 6. The not herboard as set forth in ¢ f
switching circuitry conprises a plurality of “F&Ts. & ] giyst em
conprising: a processor for executing instructions; a processor bus coupled
to the processor including a plurality of address |ines -12-

manufactured by Quality Semiconductor Inc. of <insert-City-and-State

herex>.. Santa.Clara, California.

Furthermore, in one embodiment, a jumper (not shown)
is used to provide the high performance switches 32a - 32¢ with the
address provision manner selection signal (SEL). In an alternate
embodiment, special detection pins may be provided to the connector
28 to generate detection signals, when set, denote the removably
attached cache SRAM as either asynchronous or burst. An additional
state machine may then be provided to decode the detection signals

and provide SEL to the high performance switches 32a - 32c.

Since access addresses are deliverable in either manner,
i.e. the manner required by asynchronous SRAM or the manner
required by burst SRAM, SRAM of either type may be used. A
motherboard embodied with the present invention may support
either type of SRAM. The motherboard manufacturer may support

the desired cache type scalability with the same motherboard.

-Thus, a method and apparatus tor removably connecting
either asynchronous or burst cache SRAM to a computer system has
been described. While the methods and apparatus of the present
invention have been described in terms of the above illustrated
embodiments, those skilled in the art will recognize that the

invention is not limited to the embodiments described. The present

| AMENDED  SHEET |




and a plurality of data lines for transferring address bits of menory
addresses and data respectively; main nenpry coup
for storing data and responding to nenory address
processor bus by the processor; a cache _static r
connector assenbly coupled to the proceS%Bf bus f
ei ther asynchronous or burst cache SRAMto the pro
asynchronous or burst cache SRAM being used to cache a subset of the data
of the mai n @AMS, and respond to the menory addresses, the connector
assenbly conprising: a connector for renovably receiving and connecting

ei ther the asynchronous or the burst cache SRAMto the processor bus, the.
asynchr onousWhatlisiglpimed ésiche SRAM havi ng an opposi ng | at ched and unl at ched
manner of address delivery requirenent respectively:

1. A cache static random access memory {SRAM] connector assembly

comprising:

bus

FERLAGEMENTGHEST e
domyaf: R 19g8Tor v | SRAM
| YP€nevabt-y--eornectli ng

a connector for removably receiving and connecting either asynchronous

cache SRAM or burst cache SRAM to a bus, the asynchronous and burst cache

SRAM having an_opposing latched and unlatched manner_of address delivery
requirement respectively;

storage circuitry coupled to the bus for storing a plurality of address bits of
an-aceess a_memory address being driven on the bus by a bus agent coupled to the
bus; and

high performance switching circuitry coupled to_the connector, the storage
circuitry and the bus for selestively providing either the latehed stored address bits
to a connected asynchronous cache SRAM or the address bits on the bus to the a_
connected burst cache SRAM, the high performance switching circuitry having a

switching speed of not more than 15ns and a data propagation delay of not more

than 0.25ns, thereby allowing the opposing unlatched and_latched manner of
address delivery to be selectively met, but without consequentially distorting
address timing.

2. The cache SRAM connector assembly as set forth in claim 1, wherein the

storage circuitry comprises a plurality of latches.

3. The cache SRAM connector assembly as set forth in claim 1, wherein the

swtiching circuitry comprises a plurality of FETs.

4, A motherboard comprising:

a processor bus including a plurality of address lines and a plurality of data
lines for transferring address bits of aeeess memory addresses and data
respectively.

main memory coupled to the processor bus for storing data and eenditionally

LR ) N IIIl | amEnoED sieer ]




storage circuitry coupled to the processor bus for storing a plurality of
address bits of a nenory address being driven on rocessor bus by the

he
processor; and hi gh performance switching circuifjr 0 1ot hes
connector, the storage circuitry and the process r%%ﬁ%'&%?égé?@ Elviel y
providing either the stored address bitsltor the 0&9'51555 bik a cipnnect ed
as nchronous cache SRAM on the processor bus to Aetted - purst--dache

SRAM the high performance switching circuitry having a swtching Speed of
not nore t haespbbdisg andaekesks menory Fedeissem beioy alfiveh anothenprogessenbus 2aas,

t hereby al |l owi ng the opposi.n C nd unl at ched manner of address
delivery to- SR& Kich 'I.og oS ?gu hout -consequentially distorting
address timing. & cache BifticCrantiorhedccesssinemons (SRAMS oorirfectan asbemnbly Gouptedr ei n

the storage circuitry c rises a plurality of. |latches. 9. The conpputer

system as s&? ﬂf“be"r?eg?P’ ?ﬁr@l il ﬁmW‘?glye?W“Fﬁ%"%ﬁhﬂ?e&ﬂsW&éE?'?oéﬁi QrRHF toﬁ%"?@s es a

plurality ofsRM So the processor bus, the asynehreneusibusst asynchronous or burst cache
SRAM being used to cache a subset of the data of the main memory and

eenditienally respond to the -aeeess memory addresses, the connector assembly
comprising:

a connector for removably receiving and connecting either the asynchronous
or the burst cache SRAM to the processor bus, the asynchronous and burst cache

SRAM having an_opposing latched and_unlatched manner of address _delivery

requirements, respectively;
storage circuitry coupled to the processor bus for storing a plurality of
addresses bits of an-aeeess a memory address being driven on the processor bus by

the processor; and
high performance switching circuitry coupled to the connector, the storage
circuitry and the procéssor bus for selectively providing either the latehed stored

address bits to_a connected asynchronous cache SRAM or the address bits on the

processor bus to the g connected burst cache SRAM, the high performance

switching circuitry having a switching speed not more than 15ns and a data
propagation delay of not more than 0.25ns, thereby allowing the opposing unlatched

and latched manner of address delivery to be selectively met, but without

consequentially distorting address timing.

5. The motherboard as set forth in claim 4, wherein the storage circuitry

comprises a plurality of latches.

6. The motherboard as set forth in claim 4, wherein the switching circuitry

comprises a plurality of FETs.

7. A computer system comprising:
a processor for executing instructions;

a processor bus coupled to the processor including a plurality of address lines

s
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circuitry having a switching speed not' nore than | 5n
propagation delay of not nore than .25 ns. 8. The
forth in claim?7, wherein the storage ciTtitry conpfi
| at ches. 9. The conputer systemas set forth in cy

switching circuitry conprises a plurality of FETs.
and a plurality of data lines for transferring address bits of assess memory

addresses and data respectively;
main memory coupled to the processor bus for storing data and eenditienally
responding to aseess memory addresses being driven on the processor bus_by the

processor;
a cache static random access memory {SRAM]} connector assembly coupled

to the processor bus for removably connecting either asynchronous or burst cache
SRAM to the processor bus, the asyrehreneusiburst asynchronous or burst cache
SRAM being used to cache a subset of the data of the main memory and
-sonditienally respond to the -aeeess- memory addresses, the connector assembly
comprising:

a connector for removably receiving and connecting either the asynchronous

or the burst cache SRAM to the processor bus, the . asynchronous and burst cache

SRAM having an_opposing latched and unlatched manner of address delivery

reguirement respectively;
storage circuitry coupled to the processor bus for storing a plurality of

address bits of ar-aseess a memory address being driven on the processor bus by
the processor; and

high performance switching circuitry coupled to_the connector, the storage
circuitry and the processor bus for selectively providing either the latehed stored

address bits or the address bits to_a connected asynchronous cache SRAM on the

processor bus to #$he. a_connected burst cache SRAM, the high performance
switching circuitry having a switching speed of not more than 15ns and a data

propagation delay of not more than 0.25ns, thereby allowing the opposing latched
and_unlatched manner of address delivery to be selectively met, but without

-consequentially distorting address timing.

8. The computer system as set forth in claim 7, wherein the storage circuitry

comprises a plurality of latches.

9. The computer%s"ystem as set forth in claim 7, wherein the switching circuitry
scomprises a plurality of FETs.
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(37) Abstract

A cache SRAM connector assembly (26) comprising a connector (28), a number of latches {30A-30B) and a number of high |-

performance switches (32A-32C), is provided to a computer system (10). The connector {28) removably connects either asynchronous or
burst cache SRAM to a processor bus (20). The latches (30A-30B) store cache access addresses being driven on a number of address lines
of the processor bus (20). The high performance switches (32A-32C) being coupled to both the Jatches (30A-30B) and the address lines
of the processor bus (20) selectively provide the cache SRAM with latched access addresses as required by asynchronous cache SRAM or
directly driven access addresses on the processor bus (20) as required by burst cache SRAM.




