Title: DUAL- PORTED CAMS FOR A SI MULTANEOQUS OPERATI ON FLASH MEMORY [err]
Abstract: A flash nmenory havi ng redundancy content addressable nenory (CAM
circuitry (106) is described. The flash nenory is capable of substituting
a second (B ROTERNSBIONAL APPLICATION PEFLASHEDNPERTHY. PABINT. CODIRERATIQN MREAIIYGPGT)

I ncludes a primary array (118, 120, 122,

menory cells, a redundant array (126,  ZBEE

menory (OgWoAd IngdliectianProp& L0t gaiigtionCA
circuitry (106) Inematiaalesirean pl ural ity
CAM st age (200) includes a CAM cel |

to the CAM(3gidteroatdndl PuBlitakiod Daead dat a bus
6 December 2001 (06.12.2001) PCT

124, 134, 136, 138, 140) of

130 132, 142, 144, 146, 148)

a wite data bus (204) coupled
(10) International Publication Number

WO 01/93034 A2

(51) International Patent Classification’: GO6F 11/00 (74) Agent: RODDY, Richard, J.; Advanced Micro Devices,

(21) International Application Number: PCT/US01/16393

(22) International Filing Date: 21 May 2001 (21.05.2001) @n

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

60/208,449 31 May 2000 (31.05.2000) US (84)

09/829,657 10 April 2001 (10.04.2001) US

(71) Applicant: ADVANCED MICRO DEVICES, INC.
[US/US]; One AMD Place, Mail Stop 68, Sunnyvale, CA
94088-3453 (US).

Mary’s Place, Santa Clara, CA 95051 (US).

Inc., One AMD Place, Mail Stop 68, Sunnyvale, CA 94088-
3453 (US).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, L.C, LK,
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX,
MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL,
TI, TM, TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF,
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

(72) Inventors: AL-SHAMMA, Ali; 2966 Moorpark #10, Published:
San Jose, CA 95128 (US). CLEVELAND, Lee; 3428 St. —

without international search report and to be republished
upon receipt of that report

[Continued on next page]

102 Veo

CORE

SENSE
AMPLIFIER
AND
OQUTPUT
'/ CIRCUTTRY

(54) Title: DUAL-PORTED CAMS FOR A SIMULTANEOUS OPERATION FLASH MEMORY

112
104

T

CONTROL / 1o
LOGIC
CIRCUIT

CELL
ARRAY
v 106
cc
! ’ DECODER
REDUNDANCY [ |
CAM
CIRCUITRY  ¥” I—‘—| 5 ADD
PROG! ADDRESS
ERASE 108 CIRCUTTRY
RSEL, WSEL

< (57) Abstract: A flash memory having redundancy content addressable memory (CAM) circuitry (106) is described. The flash
memory is capable of substituting a second memory cell for an inoperative memory cell. The flash memory includes a primary array
= (118, 120, 122, 124, 134, 136, 138, 140) of memory cells, a redundant array (126, 128, 130, 132, 142, 144, 146, 148) of memory
€7 cells, and the redundancy CAM circuitry (106). The redundancy CAM circuitry (106) includes a plurality of dual-ported CAM stages
(200). Each CAM stage (200) includes a CAM cell (202), a write data bus (204) coupled to the CAM cell (202), and a read data bus
o (206) coupled to the CAM cell (202). The CAM cell (202) stores information regarding a location of an inoperative memory cell in
~~ the primary array (118, 120, 122, 124, 134, 138, 140). The inoperative memory cell requires a substitution with a second memory
cell in the redundant array (126, 128, 130, 132, 142, 144, 146, 148). The write data bus (204) produces the information from the
CAM cell (202) responsively to a write select signal (WSELm). The write select signal (WSELm) is indicative of a write operation
O to be performed at memory cell locations in the primary array (18, 120, 122, 124, 134, 136, 138, 140). The read data bus (206)
produces the information from the CAM cell (202) responsively to a read select signal (RSELm). The read select signal (RSELm) is
indicative of a read operation to be performed at memory cell locations in the primary array (118, 120, 122, 124, 134, 136, 138, 140).
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