wo 2012/108977 A3 || 1NNV OAT P00 0 A R

(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/108977 A3

16 August 2012 (16.08.2012) WIPOIPCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
HOIL 27/11 (2006.01) HOIL 21/8244 (2006.01) kind of national protection available): AE, AG, AL, AM,
21) International Apolication Number: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(21) International Application Number: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
PCT/US2012/021438 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(22) International Filing Date: HR, HU, D, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
16 January 2012 (16.01.2012) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
. MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(25) Filing Language: English OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
(26) Publication Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: . L
13/025.591 11 February 2011 (11.02.2011) ys (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(71) Applicant (for all designated States except US): MI- GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
CRON TECHNOLOGY, INC. [US/US]; (A Corporation UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
of the State of Delaware), 8000 South Federal Way, Boise, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
ID 83716 (US). DK, FE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK
(72) Inventor; and > 2 > L oo A T g
(75) Tnventor/Applicant (for US only): TANG, Sanh, D. E}I;/IV IARB’ ﬁgPII\I(EBI;’I\IBJT’DCFT’GC)G’ CL CM, GA, GN, GQ,
[US/US]; 1273 N. Jullion Ave., Boise, ID 83704 (US). > S ’
(74) Agent: MATKIN, Mark, S.; Wells St. John P.S., 601 Fublished:

West First Avenue, Suite 1300, Spokane, WA 99201 (US).

with international search report (Art. 21(3))

[Continued on next page]

(54) Title: MEMORY CELLS, MEMORY ARRAYS, METHODS OF FORMING MEMORY CELLS, AND METHODS OF FORMING A
SHARED DOPED SEMICONDUCTOR REGION OF A VERTICALLY ORIENTED THYRISTOR AND A VERTICALLY ORIENTED ACCESS
TRANSISTOR

FiG. 1

12 <

(57) Abstract: A memory cell includes a thyristor having a
plurality of alternately doped, vertically superposed semicon-
ductor regions; a vertically oriented access transistor having
an access gate; and a control gate operatively laterally adja-
cent one of the alternately doped, vertically superposed semi-
conductor regions. The control gate is spaced laterally of the
access gate. Other embodiments are disclosed, including
methods of forming memory cells and methods of forming a
shared doped semiconductor region of a vertically oriented
thyristor and a vertically oriented access transistor.



WO 2012/108977 A3 WAL 00 TN 0 00 OO O

(88) Date of publication of the international search report:
8 November 2012

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))



International application No.

PCT/US2012/021438

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

HOIL 27/11(2006.01)i, HO1L 21/8244(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO1L 27/11; HO1L 29/74; G11C 11/36; HO1L 21/8229; HO1L 21/8244

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords:thyristor,access transistor,control gate,access gate,U-shape

C. DOCUMENTS CONSIDERED TO BE RELEVANT

See paragraphs [0021]-[0041]; and figures 1-6

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X KR 10-2010-0070835 A (SAMSUNG ELECTRONICS CO., LID) 28 June 2010 1-22,24-53
Y See abstract; paragraphs [0018]-[0033]; and figures 1-6,8 23
Y US 2004-0159853 Al (FARID NEMATI et al.) 19 August 2004 23
A See abstract; paragraphs [0035]-[0036]; and figures 6-6a 1-22,24-53
A JP 2003-030980 A (TOSHIBA CORP) 31 January 2003 1-53

|:| Further documents are listed in the continuation of Box C.

& See patent family annex.

* Special categories of cited documents:

"A"  document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of citation or other

special reason (as specified)

document referring to an oral disclosure, use, exhibition or other

means

"P"  document published prior to the international filing date but later
than the priority date claimed

Q"

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

document member of the same patent family

e

yn

ng"

Date of the actual completion of the international search

28 AUGUST 2012 (28.08.2012)

Date of mailing of the international search report

30 AUGUST 2012 (30.08.2012)

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan
City, 302-701, Republic of Korea

Facsimile No. 82-42-472-7140

Authorized officer
Bang Kee In

Telephone No.  82-42-481-8684

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/US2012/021438

Patent document Publication Patent family Publication

cited in search report date member(s) date

KR 10-2010-0070835 A 28.06.2010 None

US 2004-0159853 Al 19.08.2004 EP 1082764 A1 14.03.2001
EP 1082764 B1 11.02.2004
JP 04-763889 B2 17.06.2011
JP 2002-517905 A 18.06.2002
JP 4763889 B2 31.08.2011
KR 10-0636777 B1 20.10.2006
US 2002-0096689 A1 25.07.2002
US 2002-0096690 A1 25.07.2002
US 2006—-0011940 A1 19.01.2006
US 6229161 B1 08.05.2001
US 6528356 B2 04.03.2003
US 6653174 B1 25.11.2003
US 6690038 B1 10.02.2004
US 6727529 B2 27.04.2004
US 6967358 B2 22.11.2005
US 7365373 B2 29.04.2008
WO 99-63598 A1 09.12. 1999

JP 2003-030980 A 31.01.2003 None

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report

