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A cache SRAM connector assembly

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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are provided to burst cache SRAM. From the system/component
manufacturer's perspective, 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.
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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.
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BRIEF DESCRIPTION OF DRAWINGS

The present invention will be described by way of
exemplary embddimgn_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 embodiment of thé cache SRAM

connector assembly of the present invention.
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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 art, because of different timing re_quirémen_ts, access addresses
are provided to the two types 6f cache SRAMI in‘different manners.
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, b_ec_ause 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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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®
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manufactured by Quality Semiconductor Inc. of <insert City and State

here>.

Furtheri'n_ore;_in_one embddimenf, 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 asynéhronoué_ _of burst. An additional
state machine rhay then be providéd_to deche_the dete_ctibn signals |

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 Support

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 béen :described in terrhs of the above illustrated
embodiments, those skilled in the art will récqgnize that the

invention is not limited to the embodiments described. The present

This Sheet Has Been Reﬂlaced

B




WO 96/19818 PCT/US95/16487

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.
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CLAIMS
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What is claimed is:_

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

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
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a processor bus including a plurality of address lines and a
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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

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.

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

circuitry comprises a plurality of latches.

R R
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6. - The motherboard as set forth in claim 4 wherem the sthchmg_

circuitry compnses a plurahty of FETs

7. A computer s_ys_te_.r_n__' _.comprising:
a processor for executing instructions- | _

- a processor | bus coupled to the processor mcludmg a plurality of

~address lines and a plurality of data lmes for transferrmg address bits
. of access addresses and data respectlvely,

- 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_l_o_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, | o | . |

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

high performance switching 'circditry 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



WO 96/19818 PCT/US95/16487

T

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.
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