The fl3
the rowto b
the inter

ray, an internal
ay incl
rdixethed. In

WRTERNGTIGRAL hBriReATONRIbrisH

[ PPN

n each of the rows of nmenory cells in a f /R

oo 4

V
) BUDRE T PATERT COURERAHOR TREATY (PCT)

|4y Ne thakgiMe

e present

erase/ pregrar—eyere-
menor y ﬁf’?‘ﬁ?"‘%‘%‘l"&%

addr es:
three ¢
SCAN,

LLALI ﬁth'\.rllﬁéui LML

onal _+
Aaltu L
nt ern
hed i

e
o CTTouur 1icilit o,

- @1 fnternptinal Pabliestion Npgrer: bt

tme—user—o

"WBodien

(74) Agents: D’ALESSANDRO, Kenneth et al; Sierra Patent
Group, Ltd., P.O. Box 6149, Stateline, NV 89449 (US).

5 ofGHRA618w to be refres AL | g oS ntraiuabd Date: | N 2GR oo £518.00
b leshl i ncl ud
REh Rispbdubnay Mphticatlai Kbt | P RESROMon Y 1)\odREiMed Bhates: AE, AL, AM, AT, AU, Az, BA, BB, BG..
BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE,
(22) International Filing Date: 14 September 1999 (14.09.99) ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, I, N, IS, P,
KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD,
_ MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD,
(30) Priority Data: SE, SG, SI, SK, SL, TI, T™, TR, TT, TZ, UA, UG, UZ,
09/156213 17 September 1998 (17.09.98) US VN, YU, ZA, ZW, ARIPO patent (GH, GM, KE, LS, MW,
SD, SL, SZ, TZ, UG, ZW), Eurasian patent (AM, AZ, BY,
. KG, KZ, MD; RU, TJ, TM), European patent (AT, BE, CH,
(71) Applicant: ATMEL CORPORATION [US/US); 2325 Orchard CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL,
Parkway, San Jose, CA 95131 (US). PT, SE), OAPI patent (BF, B, CF, CG, CI, CM, GA, GN,
. GW, ML, MR, NE, SN. TD, TG).
(72) Inventors: GUPTA, Anil; 5542 Big Oak Drive, San Jose, CA
95129 (US). SCHUMANN, Steve; 780 Peekskill Drive, San
Jose, CA 95121 (US). Published
With international search report.

Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of

(57) Abstract

amée;
(54) Title: FLASH MEMORY ARRAY WITH INTERNAL REFRESH
2§ 10
22 PUMP 1&:‘ R 1%[,
- |
4'
12 . 2 T 3 -
L] L WL'ONHEDJ . ) ; * L ]
4
| 22| Tleuwe! 18 | 16 k 16 |
;&q 4 4?—‘: ﬁE‘ '
e 2 AN AN
14 20 14 18 20

20

In a flash memory array, an intemal refresh periodically rewrites the information stored in each of the rows of memory cells in a
flash memory. The flash memory array includes a refresh pointer bitline that indicates the sow to be refreshed. In a first embodiment of the
present invention, the internal refresh is performed automatically after every user erase/program cycle. In second and third embodiments,
the user of the flash memory amray selects when the internal refresh is performed, but the address of the row to be refreshed is supplied
internally. In each of the three embodiments, the internal refresh includes the four operations of SCAN, REFRESH ERASE, REFRESH

PROGRAM, and INCREMENT. ' '
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