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[57) ABSTRACT

A semiconductor memory device comprises a DRAM
memory cell array comprising a plurality of dynamic
type memory cells arranged in a plurality of rows and
columns, and an SRAM memory cell array comprising
static type memory cells arranged in a plurality of rows
and columns. The DRAM memory cell array is divided
into a plurality of blocks each comprising a plurality of
columns. The SRAM memory cell array is divided into
a plurality of blocks each comprising a plurality of
columns, corresponding to the plurality of blocks in the
DRAM memory cell array. The SRAM memory cell
array is used as a cache memory. At the time of cache
hit, data is accessed to the SRAM memory cell array.
At the time of cache miss, data is accessed to the
DRAM memory cell array. On this occasion, data cor-
responding to one row in each of the blocks in the
DRAM memory-cell array is transferred to one row in
the corresponding block in the SRAM memory celt

array.

19 Claims, 12 Drawing Sheets

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

5,226,147

“NOILHOd L0 v
4300230 NWNI0D \m
NO]140d
oz_xw%;m o/1 | \e
e NO1LHOd 2 ¢ e
5 43141NdWY 3SNIS ¢ \
E ~18 ¥3dnNBle—  gy)
2 : NOILYOd| [SS3¥aav S
.e.uz ™ y3AlNaju30003a] | NKOOD| |
GHOM | MOY (va «&mzv
—  ¥Xd
2 v AVHYV
& 7130 AHOW3W ¥334ng
< |ss3uaav
2 NMOYH SV
5 SVY
—
vy

o
S .
2 18V HOINd 1914
A
2
-]

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

U.S. Patent  July 6,1993 Sheet 2 of 12 5,226,147

FI1G.2A PRIOR ART

NORMAL CYCLE

tc

as |\ ] v

aDDRESS fRaXca ) Xra X ca

Dour

F1G.2B PRIOR ART
PAGE MODE CYCLE

F?—————\tpc ]
RAS tcp
& ]\ )
a0oRESS  JRA fca X  fea)

l— trAC - £ CAC ~n
DouT QIVALID } VALID

F1G.2C PRIOR ART
STATIC COLUMN MODE CYCLE

RAS \

CAS I \

aDDRESS ) RA CA CA
t RAC :
Dour b= d valID VALID

OCKET
M

L AR

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent July 6, 1993 Sheet 3 of 12 5,226,147
FIG.3 PRIOR ART
21
r — 3
| Mx 1 |
DRAM . '
/ [ ]
\ ' .
. N [ ]
ZOMORY 1 Y . lpata
t f ] .
Mx 1
DRAMI -
‘ Mx 1 y
\ DRAM ,
MPX A »
(RA/CA) 21 RAS, CAS ., WE
AD ~ AS /}(10 ‘
327 yait
ADDRESS STATE | Wai
MULTIPLEXER MACHINE
) é T CH (it / miss)
X204 leal” 26 |
COMPARATOR 2 cpu
ra-call _TRAL
A0-AmM H LATCH (TAG) r
RA 1
ADDRESS. L
GENERATOR s

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patént | July 6, 1993 Sheet 4 of 12 5,226,147

- LT -
[:l>< z
] i
_IET .
' =
J<L1
— (33
b
A 8]
— q gg
o l £
_ [_ i
= ‘ — -
& — < T
5 cEl oz
g 3 #
] 8:E !
M B £
3 e =n *
e P [l RE;
L LB 1
| | | 1

SYSTEM CLOCK
ADDRESS( 20)
MPXA (10)
Data

CH
RAS
CAS

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




