77130187 A3 I 10 0 00O 0 OO

—

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
15 November 2007 (15.11.2007)

lﬂfb A0 0 00000

(10) International Publication Number

WO 2007/130187 A3

(51) International Patent Classification:
G1IC 16/10 (2006.01) G11C 16/34 (2006.01)

(21) International Application Number:
PCT/US2007/003198
(22) International Filing Date: 5 February 2007 (05.02.2007)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
60/798,224
11/619,677

5 May 2006 (05.05.2006)
4 January 2007 (04.01.2007)

Us
Us

(71) Applicant (for all designated States except US): HONEY -
WELL INTERNATIONAL INC. [US/US]; 101 Colum-
bia Road, P.O. Box 2245, Morristown, NJ 07960 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): RICKELS, James,
E. [US/US]; 4308 Decatur Avenue, New Hope, MN 55428-
4727 (US). SCHLESINGER, Samuel [US/US]; 3330 NE
190 Street Unit 512, Aventura, F1. 33180 (US).

(74) Agents: HOIRIIS, David, Esq. et al.; HONEYWELL
INTERNATIONAL INC., 101 Columbia Road, P.O. Box
2245, Morristown, NJ 07960 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LV, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO,
RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

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

(88) Date of publication of the international search report:
24 April 2008

(54) Title: METHOD FOR REFRESHING A NON-VOLATILE MEMORY

30
32 36 SELECT
L A6-A14 | 1 28 | oAGE a4
TR L
real| =000 pe------ -
+----r I WRITE B;EEEE
REFRESH rons 4 PAGE | (s12BITS)
ACK| >
------ " D0-D7 READ
REFRESH DATA /O BUFFER _ |Pace
= | ] —
PR
8 l T 512 PAGES
262144 BITS)
10| conTROLLER beeee—ee COL/WORD (
_ner|| coNTROLLER 0L WOR
0 l HIGH/LOW VOLTAGE WRITE
BACK TGO MEMCRY BIT
________ o PAGE Y oS,
ADDRESSING R R ! pp——"
AO-A14 . o :
T E WRITE |
oy 22 D | DRIVER | !
_ DO-D7 ! :
________ +  SENSE AMPS : T E
i 1
FROMSENSE! | pata :
AMP " | ATCH ]
46 :
------ CONTROL SIGNALLING DATA : |

(57) Abstract: A non-volatile memory and a method of refreshing a memory are described. The method includes allowing an
& external system to control refreshing operations within the memory. The memory may generate a refresh request signal and transmit
the refresh request signal to the external system. When the external system finds an available time to process the refresh request, the
external system acknowledges the refresh request and transmits a refresh acknowledge signal to the memory. The memory may also
comprise a page register for reading and rewriting a data state back to the memory. The page register may comprise latches in lieu
of supplemental non-volatile storage elements, thereby conserving real estate within the memory.
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