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' systems beyond 32KB: e ¥238 5ispecifications and f ‘ﬁ%ﬁonal description.can be found
in the Intel "Mlcroprocessor and Peripheral Handbook" and in "82385 High Performance
32-Bit Cache Controller" (1987). See also "Introduction to the 80386" and the 80386
Hardware Reference Manual (1986) also from Intel. .

It is an object of the present invention to ameliorate one or more dlsadvantages of
the prior art. L

According to one aspect of the present invention there is prov1ded a multi-bus
microcomputer system comprising: a CPU and a cache subsyste_m_ :connected together by
a CPU local bus, said cache subsystem including a cache mnt;é!ler and a cache memory,
system bus means connecting said cache controller to a random access memory and a
plurality of addressable functional units; wherein said CP. " has CPU addressing outputs
and said cache controller has addressing inputs; and méatis connecting some of said CPU
addressing outputs to some of said addressing inputé_'.y said cache controller so that said
some of said CPU addressing outputs are not nnected to corresponding addressing
inputs of said cache controller. S

According to another aspect of the present invention there is provided a multi-bus
microcomputer system comprising: a CP:_"* and a cache subsystem connected together by
a CPU local bus; said cache subsystem, comprising an 82385 cache controller and a cache
memory; said CPU including CPU a "essmg outputs; means connecting some of said
CPU addressing outputs to addressmg inputs of said 82385 cache controller so that said
CPU addressing outputs are 1o _,__.connected to corresponding 82385 cache controller
addressing inputs; system bus ; neans connecting said 82385 cache controller to a random
access memory and a plural ' of addressable functional units; address logic generator
means for geperating an addressing input to said cache memory, means connecting at
least one of said CPU addressing outputs to said address logic generator means, and
means connecting CPU addressing outputs to said cache memory; and wherein said cache
memory has a capaeify of at least 64 Kbytes.

An embod_i_,ﬁie’nt of the present invention to be described later provides an
architecture and a'method for increasing the cache RAM supportable by an 82385 cache
controller to at least 64KB. This architecture can also be used on any cache controller

designed to support a given amount of cache RAM and provide the capability of at least
doubling“'t.hat cache RAM. The technique described herein to increase or double the
cache RAM size does not requlre addltxonal tag RAM__and only requlres a minimal
arhount of additional support.l S :
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-1. A ;ﬁulti-bus microcomputer system comprising: |
a CPU and a cache subsystem connected together by a CPU local bus, sa1d cache
subsystem including a cache controller and a cache memory, syst_em-':b.us means
connecting said cache controller to a random access memory anda plurality of
addressable functional units; L
wherein said CPU has CPU addressing outputs and sald cache controller has
addressing inputs; and o

means connecting some of said CPU addressing uts to some of said addressing

inputs of said cache controller so that said some :séid CPU addressing outputs are not

connected to corresponding addressing inputs of said cache controller.
2. A multi-bus microcomputelf system asrec1ted in claim 1 which further includes:
address logic generator means for: éﬁerating an addressing input to said random

access memory and means connecting:a least one of said CPU addressing outputs to said

address logic generator means.
3. A multi-bus micrqcomp__ T ‘system as recited in claim 1 or 2 wherein said cache
controller is an 82385 cache.controller, and wherein said cache memory has at least 64
Kbyte capacity.
4. A multi-bus mictocomputer as recited in claim 2 wherein the addressing input to
said random acqéés ;nemory generated by said address logic generator means differs
from address s1gna1s at said CPU addressing outputs.
5. A multl-bus microcomputer system as recited in claim 1 which further includes:
addf;éés logic generator means for generating an gddressing input to said cache
memcfi_.:r.y.and- means connecting at least one of said CPU addressing outputs to said
address logic generator means.

6. A multi-bus microcomputer system as recited in claim 5 wherein:

said address logic generator means also gene

s an addressing input to said

~ random access meftio




A multi-bus: mlcrecompu__

said random access memory éenerated by said address loglc generator means dlffers
from address signals at said CPU addressing outputs. |
8. A multi-bus microcomputer as recited in claim 5 wherein the addres_s_-iiig input to
said cache memory generated by said address logic generator means differe from address
signals at said CPU addressing outputs. o
9. A multi-bus mlcrocomputer system comprising:

a CPU and a cache subsystem connected together by a CPU local bus;

said cache subsystem comprising an 82385 cache contr__o_l_ler and a cache memory;

said CPU including CPU addressing outputs; . o

means connecting some of said CPU addressmg outputs to addressing inputs of
said 82385 cache controller so that said CPU addressmg outputs are not connected to
corresponding 82385 cache controller addressmg mputs

system bus means connecting said 82385 cache controller to a random access
memory and a plurality of addressable functlonal units;

address logic generator means for generatmg an addressing input to said cache
memory, means connecting at least one of said CPU addressing outputs to said address
logic generator means, and means connectmg CPU addressmg outputs to said cache
memory; and ‘ |

wherein said cache memory has a capacity of at least 64 Kbytes.
10. A multi-bus micggeeﬂlputer as recited in claim 9 wherein the addressing input to
said cache memory _gép-éi.'ated by said address logic generator means differs from address
signals at said CPUaddressmg oufputs.
11. A multi—'lﬁus. microcomputer system as recited in claim 9 wherein:

sa1d address loglc generator means generates an, addressmg mput to said random

access memory

wherein the addressmg input .to



24

12 A multi-bus microsomputer as recited ifl clai’ T} Wherein the addressing input-to
said random access memory generated by said address logic generator. means differs

from address signals at said CPU addressing outputs.

13. A multi-bus microcomputer system as reci clalm 11 or 2 which further

includes hidden cycle initiating means cqup,lgd:ét'o;"’éaid CPU and to said cache controller

and responsive to a cache read mlssxdentlﬁed by said cache controller for generating a
hidden memory read cycle -

14. A multl-bus mlcrocomputer system as recited in claim 11 or 2 wherein CPU
addressmg outputs A3 through A30 are connected to addressing inputs"CCA2 through
CCA29 of sa1d cache controller and CPU addresSmg output A2 is connected to said

:address loglc generator means.



ABSTRACT

The capacity of cache memory (255) supported by ac

by offsettmg the relationship between CPU address output terminals and address input

termmals of the cache controller and correspondmgly doubling the cache line size. In some

cases, additional logic generates a hrdden memory cycle so as to fetch from memory that

number of bytes equal to the i W line size regardless of the width of the data bus. The

hidden memory cycle itiated by a read miss and further logic generates a memory
address wh1ch is’ not gen,erated by the CPU The hidden memory cycle is maintained
transparent to the CPU and cache controller by mhlbltmg the change in a READY signal

untll_-completlon of both the normal memory cycle _agd the hidden memory. (_:ycle._

Fig. 2 -



