AR

. R US005270975A
United States Patent {19 (117 Patent Number: 5,270,975
McAdams 45 Date of Patent: Dec. 14, 1993
[s4] MEMORY DEVICE HAVING A
NON-UNIFORM REDUNDANCY DECODER FOREIGN PATENT DOCUMENTS
ARRANGEMENT 0040700  2/1987 JAPan .c.ccomccommecssmpssesrses 371/10.2
{751 Inventor: Hugh McAdams, Houston, Tex. Primary Examiner—Glenn Gossage
. X Attorney, Agent, or Firm—Robby T. Holland; Lawrence
[73] Assignee: Eo;;;;;:sln'rsg‘uments Incorporated, 3. Bassuk; Richard B. Havill
[21] Appl. No.: 928,634 157 ABSTRACT
_— A memory device including a non-uniform redundancy
2] Filed: Aug. 13, 1992 decoder has one or more data blocks with each data
s block having an array of memory cells arranged in
) Rellated U.S. Application Data addressable rows and columns along row lines and col-
[63] gont:inuat;‘c_)nhof Ser. No. 714,321, !{uéx llﬁ199;6;al(>)22~ umn lines. Each array is configured into sub-blocks
h;‘::’ 2’9w1 ;;0 ;sb:n‘éz’;:g“m‘o“ of Ser. No. S9LYC%  with each sub-block comprising a plurality of the mem-
. ’ ’ ory cells. A given number of repair columns is allocated
[51] Int. CLS ciinccnnnne G11C 7/00; G11C 29/00; to a data block. A plurality of column repair decoder
GO6F 11/20  circuits are each connected to a repair column. These
[52] US. Cl v 365/200; 365/230.06;  column repair decoder circuits are programmable with
' 365/230.03; 371/10.1; 3717103 column and row address information corresponding to
[58] Field of Search .............. 365/200, 230.03, 230.06;  ; section of an array column contianing a defective
: 371/10.1, 10.2, 10.3 memory cell to replace the defective cell with a mem-
[56] References Cited ory cell in one of the repair columns. Different numbers
U.S. PATENT DOCUMENTS of column repair decoder circuits are connected to the
-~ first and second column repair circuits, thereby creating
4,471,472 9/1984 YOUNR weovvvorvsmmmussmmassssmsssssonss 365/200 a nonuniform distribution of column repair circuits. A
:’ggg‘gg? Zﬁggz Xﬁ;:;‘m““ gg‘;’ggg method of assigning the nonuniform redundancy decod-
4,691,301 9/1987 Anderson ... . 365/200 TS s also disclosed.
4,807,191 2/1989 Flannagan - 3657200
4,847,810 7/1989 Tagami ...coovvmivnnivinnnns 365/200 8 Claims, 16 Drawing Sheets
cato can 921 72'4\ "
42 |Fg|vrsi
A
SELECT LOGIC | =it wiYRSI
rT™w 3
InERAAIN
SS4y 4 07 :m YT
=% 550 N e
5 YRS1_ENABLE LOGIC © 8 .
SEGMENT 4 . Y Oly, -
" SELECT z ER N
52 )
N 2| rs1
z 3}
M o YRSi
s, 50 e 20
oot | s e
el YRs2 ENA‘BLE LoGIcH >m‘*’ =
@0 Ry
| R —
| L E|TsiT
i o 8 ..
' | 2 G¥s256™
| | o\ 125
S5y | 50 Hit=1 10 pata
SEGMENT Z: rY—_____.L_.‘ F | BLOCK 12C
SELECT [~ 7 LRSN ENABLE LOGICY
| 70 DATA
L= [ BLOCK 12D

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

y 1 11

"Wod Wlie|el}a)d0p Je s)Jewldalem JNOYlIM Sjuswindop 14N0d pajedijusyine puld

WY V1V
13IN00d

™
=
. Te)
| b4 S
= - A1 1¥D =
0 04 -0 1VD —
1 13 - 6Y0 o)
al |a 8V ———
AVHAY a B AVHYY 77 LVo—— m
i Lavoan v 3] 3] L18vo3n v [*9V0— —
, a |a S¥344n8 ...w“wll =
== 5 sSa¥aqavf*rVo—
Pc i o [0 & NAN100 [*~E£Y0—
r 4300230 MOY 5| (4300230 MO 7V —
NOHDIT3S 95z 30 1 Y95z 30 1 e | VD —
91 40 ¥ " \g [/ -0V
g1 40 1 91 40 1
S¥34in8 |y e 9 K S
4 g
9l 91 J0 1 QN[ 9L 30 I KH iV 4
8 N~ se750 1] — f|e01iVY oLY
0/l mmmu 40 1 96z 40 | 77 Lew -
4300030 moyfd) (3 “¥43G003a MOY oy gV
m m S¥344n8 ..l.ﬂm o m«
ot -0
g avady (3 (3] Avaay e Bt e
X4 uavoin ¥ (4 [df  LavoIn ¥ -V oYV
- d — VY 0§V
qzl s B Pl ALY —ozV
AQNv = [ VY 0lV
e OV 4——0 0V
JOULNOD ANV ONIWIL : l—2%p
} ) t
9 318VyN3I M JI8YNI  SYD SV

_— = — _—

A0diN0 LM


https://www.docketalarm.com/

U.S. Patent Dec. 14, 1993 Sheet 2 of 16 5,270,975

REDUNDANT
16,18 COLUMNS RC
. 512 COLUMNS C

- - BANKS OF
= Bl e {s?g sar?ss
14 Vs AMPS SA
7 T024 SENSE
14 RSN yAMPLlFIERS SA
14
14
14
|8 [T4 *=H
5|8
M P
o
alall4
Ol0O L.
(O RS
alal14
x|z
ele |14
14
14
14
14
14 \
14 12
oL owOOOWX \/géngOXMg%ZSA
Fig. 2

DOC KET

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



https://www.docketalarm.com/

U.S. Patent Dec. 14, 1993 Sheet 3 of 16 5,270,975

cl/ot : cl/02 ]
f—— "/R. Jreed N,
TN | ¢ a“[l
. “.; / 1[3?2
. "bh SAZ
. BLJ ‘ﬁh BL~ p/:Ys
803;::\ .. 7 Vb}?ﬂ'{ Shq|
\BL }Lsc
BL’J f 0?"‘ \ :\: !
5 :.51/: f \ 51‘- 1D iD“ |
. b 5,/ Dy > :
RSCI\‘ QLE; 'IBL . Eﬂ___éh/nscz
. +—
i BL H i RSA
ol [ A | fuet— 5w
Rscsw m—:»-ZLS B
- }q“L 'p,ﬁ{ RSA |
i 2} A-RSC4  Yps
gl ek
: }HJ{L RSA
|Rsa 'wr‘" v % /YRSN
— >
[ ] »
- * | GLOBAL LINES
« ' > > 70 1/0
< . | BUFFER 21-
) FI6 3 ]

DOCKET

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



https://www.docketalarm.com/

U.S. Patent Dec. 14, 1993 Sheet 4 of 16 5,270,975

[68)
-
- (0
<
zZ
“3
I 20
I >'6
P o O
20 =
zx ¥
O
< <
o [0 4
h
I
55
A o
a O
58wl
O
6>~ >
1 |
E E
< |«
x I
-
S - ~xt
< =5
23 % .
S $
O
I 6x =
| |
c c
< <
(@] (@]
i
3 I
< - E
5 20 oy
7 zx ¥
O
L
O o 6 6
x 00— r e
£ > g I3
50——]—“- —_—
!a:.l s
o — —
[2 1 g I _|

M4
|
| T
ca°T '

Chg

DOCKET

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




