wo 2007/067768 A1 |10 0 000 0O 0

A multiple level cell nenory array has an area that
can be programmed as single level cells. The cells to
be progranmed are initially programmed with the desire
(10| BNTAERNAKION & AFPREACATIIGN PIGRASIHED| LNPER [THB RATENT OPOSERATION TREATY (PCT)

significant bit of the cel/ g

‘ﬂb' A0 0 RO

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
14 June 2007 (14.06.2007)

second

(10) International Publication Number

WO 2007/067768 Al

(51) International Patent Classification:
G11C 16/04 (2006.01) G11C 11/56 (2006.01)
G1IC 16/10 (2006.01)

(21) International Application Number:
PCT/US2006/047030

(22) International Filing Date:
8 December 2006 (08.12.2006)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

11/298,013 9 December 2005 (09.12.2005) US

(71) Applicant (for all designated States except US): MI-
CRON TECHNOLOGY, INC. [US/US]; 8000 South
Federal Way, Boise, ID 83716 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): ROOHPARVAR,
Frankie, F. [US/US]; 16255 Ridgecrest, Monte Sereno,
CA 95030 (US).

(74) Agent: BOLVIN, Kenneth, W.; Leffert Jay & Polglaze,
P.A., 150 South Fifth Street, Suite 1900, Minneapolis, MN
55402 (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, 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).

[Continued on next page]

(54) Title: SINGLE LEVEL CELL PROGRAMMING IN A MULTIPLE LEVEL CELL NON-VOLATILE MEMORY DEVICE

(57) Abstract: A multiple level cell memory array

BL1 BL2 114 has an area that can be programmed as single level
101 ) SG(D) cells. The cells to be programmed are initially pro-
1 12\ _L 113\ grammed with the desire data into either the least
\( significant or most significant bit of the cell . A
l | | | second programming operation then programs re-
WL31 I 1l inforcing data that adjusts the threshold level of the
1 I:] ”:Q cell to the appropriate level for the desired data.
I
WL30 i H
122\ ::] A: /1 23
WiL29 i i
120
N ::] \:/121
w28 {hw hL]
HI f_l l”_'
WL Hi u:
1 N
WLo ﬂj it
118
— . Z 56(S)
sL /1 7
AN 77\
106 116 104y 17 “105 ¥
TO SENSE AMPLIFIER



progranmm ng operation then prograns reinforcing data
that adjusts the threshold | evel of the cell to the
appropriate |level for the desir

ed dat a.
wO 2007/067768 A1 NI 1000000 B0 0.0 0O 0O

Published:
—  with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.



