57114742 A3 I 00O 00O

WO 200

Di scl osed herein is an inproved thyristor-based nenory
cell. I'n one enbodinent, the cell (10) is fornmed in a
floating substrate using Silicon-On-lnsulator (SA)

(12 BORRBATUQGYAL APRICEION PR ASHERNINDER MU D PAUNI (COOPERATAOR TRIATY (PCT)

thyristor (20) fornmed enti inthefloating _
(19) Q?ﬁt&?ha PR Gl Grasichy a second word
stﬁ 3 rea{vﬁeg CAyET el 4II|IIHIHIHHHHII!IIHIHHHIIIHHIIIIHIIIHIIHItIIHiIIIIIIIIIIIII|I|I|||III|||||II|
an access transi stor .,?) ose drain is connected

(M) 1hGafinl PubB@G Dibe deviTe, and wh Gllerh&iofa PaBlicionNumber
fliDeetmp&@ 2005 (01620085). A tr

(51) Inpuhagesl Parew Chektiedion:0 cause hol e$htResipeted fatep@dssometheindicated, for every
GUICAHMA ®Y6-9ay er HAIBR7/I48 PP st at e kngg-ofnazwdaz Pretec@gzulgoelable) AE, AG, AL, AM,

BY, BZ, CA, CH, CN,
(21) Il1te|rna-t1(‘;n2|lo pz%lctat?qngﬁl r apped on the t r % {%ﬁ ]B]§’&B EC EE, EG, ES, FI,

E@Bgiog%l&g%char&é%]) B8 1, 1N, IS, IP, KE,

| ayer adds extra margin to the st@s e fangt@ ﬁ@LR LS, LT, LU, LV, MA.

(22) IM-RVMQALISInE DRI FRgH adak @noosand render EKeMeelk, Mz, NA, NI, NO, NZ, OM,

non-vol ati | e. PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SM,

(25) Filing Language: English SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
YU, ZA, ZM, ZW.

(26) Publication Language: English (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(30) Priority Data: GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
10/840,792 6 May 2004 (06.05.2004) US ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
(71) Applicant (for all designated States except US): MICRON FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO,
TECHNOLOGY, INC. [US/US], 8000 S. Federal Way, SE, SL SK, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN,
Boise, ID 83707-0006 (US) GQ, GW, ML, MR, NE, SN, TD, TG).
(72) Inventor; and Published:
(75) Inventor/Applicant (for US only): BHAT- —  with international search report

TACHARYYA, Arup [US/US]; 18 Glenwood Drive,

Essex Junction, VT 05452 (US). (88) Date of publication of the international search report:

15 June 2006

(74) Agent: LEWIS, Terril, G.; Wong, Cabello, Lutsch Fortwo-letter codes and other abbreviations, refer to the "Guid-
Rutherford & Brucculeri, L.L.P., 20333 SH 249, Suite 600, ance Notes on Codes and Abbreviations" appearing at the begin-
Houston, TX 77070 (US). ning of each regular issue of the PCT Gagzette.

(54) Title: SILICON ON INSULATOR READ-WRITE NON-VOLATILE MEMORY COMPRISING LATERAL THYRISTOR
AND TRAPPING LAYER

WL2 (16)
L(12) . ), 10

. ) J_/zo»/

N\ WL

(14)

(57) Abstract: Disclosed herein is an improved thyristor-based memory cell. In one embodiment, the cell (10) is formed in a float-
ing substrate using Silicon-On-Insulator (SOI) technology. The cell preferably incorporates a lateral thyristor (20) formed entirely
in the floating substrate, and which is gated by a second word line. The cathode of the thyristor also comprises a source of an access
transistor (18), whose drain is connected to the bit line of the device, and which is gated by a first word line (14). A trapping layer is
built into the floating substrate, and when writing to the cell, pulses are added to cause holes to be trapped on the trapping layer for
a logic state ‘1’ and to cause electrons to be trapped on the trapping layer for a logic state ‘0’. Trapping of charges on the trapping
layer adds extra margin to the stored data states, prevents their degradation, and renders the cell non-volatile.



