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MODULAR M RRORED CACHE MEMORY BATTERY BACKUP SYSTEM

Field of the Invention 5 The present invention relates to a system
for storing and retrieving data in a conputer cache dynam c random
access nenory (DRAM . Mre specificallvy,42 e invention is a high

reliability cache nenory systemtha i %Iudes a battery backup power
supply,. a battery 10 operated DRAM bgéggég—generator, a primary cache DRAM

and ~ a comphereky EeHUBANINECSRMATHEEARIE,DRAY SRBEARRIND A copy
N PEVICE g

(mirror i ragebrOPROAGCRNGTREM TECONBBCTRIDDEVIER! EN correcting read
errors. The ﬂLLLQLEdEPtheigﬁg%%¥Ea?§3% er acky temis configured as
a separable nodule 1 WH9F i [ for providing

t he retentjo f_ dat.a i conput er cache nmenory upon power | oss or
controller | §S% %}%ﬁ%:ﬁ}?[ﬁfﬁ%ﬁ?@?y backup supply.

Backaround of the Inventi : ; PP YR £3R4HR gache is a fast
menory in which fr‘?&u%ég&ulsne% 1(}};1t%% s stored ?%r g%fi cient use by the

associ at el CRipodli tPHESHA W dtilld t tdtd)navidigh anTRTRICtedn dopi@vig't roduced
to achieve a significant increase in the performance of the CPU at a
very nodest igiaifease in cost. 25 The cache nenory (or sinply "cache") is a
hi gh speed storage unit that is designed to operate with the CPU and

the generally sl ower (i nimamsdycing tto Bdeawpacehforadioerming ® t r anspar ent

to the programat the instructional |evel, it can be added to a conputer
syst em desi geegosided J0i mahhishEashcopmtiaing e saganie wetedut nodi fyi ng
exi sting prograns. A cache nenory can be used in a free-standing

conput er sysCORPBIRE GAREH PR PUWREEer ffaaRdrdidr # hvydr@gtat ed or

shared), or used incgonjunction with a host 35 processor in an enbedded
conput er1%&ys@&Hf F*%peedi ng- up WO 97/ 33229

PCT/ US97/ 03786 R A ry _access.

Al so, main nmenory -can(c'r)e faor(':nb'}'f%c? i B ten f&r%én 8% %‘ree egfeg}r%ééé‘ devi ces
using one ordgﬂa%fyémggy%ace}echnologies. However, for purposes of
expl ai ni ng the present” 1nvention, the free-standing conputer system5
application will be used because the application of the pr esent
invention to other conputer systenms will becone apparent to those
practicing the art. The use of a cache in a conputer systemis
based upon two observations with respect to a referenced stored 10 item
soon aftgr being referenced, the referenced stored itemw || tend to be
referenced again; and itens stored near the referenced itemwll also
tend to be referenced soon after. The cache provides efficient access to
frequently used data by storing segnents (lines or pages) 15 of main nenory
in a fast nmenory |local to the CPU. When the CPU makes a request
of menory, the CPU generates an address and searches the cache for the
desired item |If the itemis found in cache, a "hit" results and the
itemis applied to the CPU* If the item20 is not in cache, a "m ss"
results and the address is passed on to main nenory. Wien a segnent of
mai n menory containing the referenced itemis returned, a copy of the
segment 4% stored in cache. .I1f no cache storage space.is avai l abl e, the
“cache controller typically provides the 25 necessary space by repl acing the
| east recently used (LRU) segnent with the | atest referenced segnent.

A common form of cache nmenory is based on MOS (metal oxide

sem conductor) technol ogy in which binary data is efficiently stored as
a charge on a MOS 30 transistor gate. This formof nenory cell has | ow
power di ssi pation and conserves chip area relative to bistable

flip-flop menory cells. For an N-channel (NMOS) devi ce, a sufficiently
smal | positive charge capacitively-stored-——on-the gate will turn the

devi.ce g while renoving the 35 _char il1_turn the device off
"(non-conducting). The on. s ?g

PCT/ US97/ 03786 Luﬂu - 3- state may be
interpreted as either a logic 1 cells, either NMOS or PMOS,

are charge storage capacitors with driver transistors. The nenory al so
requires neans. for sensing the presence or absence of a charge and for

5 placing or renoving the charge fromthe gate. The di sadvant age
to the use of these MOS nenory cells is that the capacitively stored
charge eventual |y | eaks of f and causes the stored data to be lost. In
addition, the read process is destructive because a 10 stored charge is

di scharged when the state.is read. Because of the | eakage and because of
t he destructive read characteristic, nmeans are provided for restoring
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