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flash nmenory is defined by a recessed access devi ce.
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gate and the control gate
(43) International Publication Date

(10) International Publication Number

8 March 2007 (08.03.2007) PCT WO 2007/027648 A3
(51) International Patent Classification: AT, AU, AZ, BA, BB, BG, BR,BW, BY, BZ, CA, CH, CN,
HOIL 27/115 (2006.01)  HOIL 21/8247 (2006.01) CO, CR, CU, CZ, DE, DK, DM, DZ, EC, BE, EG, ES, FI,
HOIL 21/28 (2006.01) HOIL 21/336 (2006.01) GB, GD, GE, GH, GM, HN, HR, HU, ID, 1L, IN, IS, JP,
) o KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
(21) International Application Number: LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ,
PCT/US2006/033617 NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU,
(22) International Filing Date: 28 August 2006 (28.08.2006) SC, SD, SE, 8G, SK, SL, SM, SV, §Y, TJ, TM, TN, TR,

TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(25) Filing Language: English
(84) Designated States (unless otherwise indicated, for every
(26) Publication Language: English kind of regional protection available): ARIPO (BW, GH,
(30) Priority Data: GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

11/216,970 31 August 2005 (31.08.2005) US Furopean (AT, BE, BG. CH, CY, CZ, DE, DK, EE, IS, FL.

(71) Applicant (for all designated States except US): MI- FR, GB, GR, HU, IE, IS, I'T, LT, LU, LV, MC, NL, PL, PT,
CRON TECHNOLOGY, INC. [US/US]; 8000 South RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
Federal Way, Boise, Idaho 83707-0006 (US). GN, GQ, GW, ML, MR, NE, SN, TD, TG).

(72) Inventor: ABBOTT, Todd; 493 S. Browning Avenue, Published:
Boise, Idaho 83707 (US). —  with international search report

(74) Agent: ALTMAN, Daniel E.; KNOBBE, MARTENS, (88) Date of publication of the international search report:
OLSON & BEAR, LLP, 2040 Main Street, 14th Floor, 24 May 2007

Irvine, California 92614 (US).
Us) Fortwo-letter codes and other abbreviations, refer to the "Guid-

(81) Designated States (unless otherwise indicated, for every ance Notes on Codes and Abbreviations" appearing at the begin-
kind of national protection available): AE, AG, AL, AM, ning of each regular issue of the PCT Gazette.

(54) Title: FLASH MEMORY WITH RECESSED FLOATING GATE

\ 752\, \
A

//// ;@ é/fﬁ/ /\\\\\\

770

X
eI e05e%e 7
238 0GR o,
BRSNS
%&%%%%%%V?

N ns
\\Q‘%\

X\

77/

700

—
—

143

(57) Abstract: A flash memory device wherein the floating gate of the flash memory is defined by a recessed access device. The
use of a recessed access device results in a longer channel length with less loss of device density. The floating gate can also be
elevated above the substrate a selected amount so as to achieve a desirable coupling between the substrate, the floating gate and the
control gate comprising the flash cell.



