









	
 Home

	 Add Document
	 Sign In
	 Create An Account














[image: PDFKUL.COM]






































	
 Viewer

	
 Transcript













USO0RE42120E



(19) United States (12) Reissued Patent



(10) Patent Number: US (45) Date of Reissued Patent:



Tanaka et a1. (54)



MULTI-STATE EEPROM HAVING WRITE DE DE JP JP JP JP JP JP JP JP JP



(75) Inventors: Tomoharu Tanaka, Yokohama (JP); Gertj an Hemink, Kawasaki (JP)



(73) Assignee: Kabushiki Kaisha Toshiba, KaWasaki-shi (JP)



(21) Appl.No.: 11/451,590 Jun. 13, 2006



4232025 42 32 025 58-86777 62-257699 1-23878 1-46949 2-232900 2-2960298 3-59886 3-237692 3-286497



(30)



OTHER PUBLICATIONS



5,570,315



Issued:



Oct. 29, 1996



F. Masuoka, KabushiiKaisha Science Forum, pp. 186*190,



Appl. No.: Filed:



08/308,534 Sep. 21, 1994



“Flash Memory Technology Handbook” Aug. 15, 1993. Primary ExamineriAndrew Q Tran (74) Attorney, Agent, or FirmAObIon, Spivak, McClelland,



Foreign Application Priority Data



Sep. 21, 1993



(JP) ........................................... .. 5/234767



Dec. 13, 1993



(JP) ........................................... .. 5-311732



(51)



4/1993 4/1993 5/1983 11/1987 5/1989 10/1989 9/1990 10/1990 3/1991 10/1991 12/1991



(Continued)



Related US. Patent Documents



Reissue of:



(64) Patent No.:



Feb. 8, 2011



FOREIGN PATENT DOCUMENTS



VERIFY CONTROL CIRCUIT



(22) Filed:



RE42,120 E



Int. Cl. G11C 16/34 G11C 16/10



Maier & Neustadt, L.L.P.



(57)



ABSTRACT



(2006.01) (2006.01)



An EEPROM having a memory cell array in Which electri cally programmable memory cells are arranged in a matrix and each of the memory cells has three storage states,



(52)



US. Cl. ........................... .. 365/185.22; 365/185.21;



includes a plurality of data circuits for temporarily storing data for controlling Write operation states of the plurality of



(58)



Field of Classi?cation Search ........... .. 365/185.17,



365/185.18; 365/185.17; 365/185.03; 365/185.12



365/185.03, 185.28, 185.22,185.21, 185.18, 365/ 1 85. 12



See application ?le for complete search history. (56)



References Cited U.S. PATENT DOCUMENTS 4,279,024 5,168,465 5,172,338 5,218,569 5,321,699



A A A A A



7/1981 12/1992 12/1992 6/1993 6/1994



memory cells, a Write circuit for performing a Write opera tion in accordance With the contents of the data circuits



respectively corresponding to the memory cells, a Write verify circuit for con?rming states of the memory cells set upon the Write operation, and a data updating circuit for updating the contents of the data circuits such that a rewrite operation is performed to only a memory cell, in Which data is not suf?ciently Written, on the basis of the contents of the data circuits and the states of the memory cells set upon the



Write operation. A Write operation, a Write verify operation,



Schrenk Harari Mehrotra et 211. Banks Endoh et a1.



and a data circuit content updating operation based on the contents of the data circuits are repeatedly performed until the memory cells are set in predetermined Written states.



1 Claim, 29 Drawing Sheets



(Continued) WRITE CONTROL SIGNAL



GENERATION cIRcuIT



“i



s



WRITE VERIFY



CgIIEI-IETISIIIGgF‘RLCUIT G DATA UPDATE



MEMQR Y ‘'0



CELL ARRAY



CONTROL SIGNAL



DATA WRITE END DETECT ION CIRCUIT






GENERATION CIRCUIT 4 I



WORD C 7“



j; 2, 1' BIT LINE



C: CONTROL cIRcuIT 



11



Ii INPUT/OUTPUT DATA CONVERSION CIRCUIT



65 DATA INPUT/ I



COLUMN DECODER



OUTPUT BUFFER



US RE42,120 E Page2



U.S. PATENT DOCUMENTS



FOREIGN PATENT DOCUMENTS



5,394,362 A



2/1995 Banks



JP



4-8867l



3/1992



5,521,865 A



5/1996 011661116131.



55



2-5533:



3x33;



5,652,719 A



7/1997 Tanakae-t a1.



JP



4607320



0/1992



JP JP JP JP



56681 5_144277 5-182476 5-60199



M993 6/1993 7/1993 9/1993



7,457,157 B2 * 11/2008 Kim .................... .. 365/185.03 7,460,406 B2 * 12/2008 Mokhlesi et a1. ..... .. 365/185.21



JP JP



2007-184102 2007484103



7/2007 7/2007



7,508,711 B2 *



*citedby examiner



5,781,478 5,920,507 6,069,823 6,147,911



A A A A



7/1998 7/1999 5/2000 11/2000



Takeuch1etal. Takeuchiet 31. Takeuchietal. Takeuchietal.



3/2009 Goda .................. .. 365/l85.l7



US. Patent



Feb. 8,2011



Sheet 1 or 29



US RE42,120 E



WRITE CONTROL SIGNAL



GENERATION CIRCUIT‘ 1



I



9



WRITE VERIFY CONTROL SIGNAL GENERATION CIRCUIT



WORD UNE



MEMORY



E



‘0



DATA UPDAT CONTROL SIGNAL



CELL ARRAY



Row



QDRWE 


GENERATION CIRCUIT



M



1II DATA WRITE END



DETECTION CIRCUIT






CONTROL CIRCUIT



 INPUT/OUTPUT DATA CONVERSION CIRCUIT



3O F I G.



O6



DATA INPUT/ OUTPUT BUFFER



COLUMN DECODER



I



A



BLI



SGI



CGI



I



I



I



I



I



I



I



l



I



I



?II



LIJFEEHIEQEF‘ sI



BLHI



C68 562 V5



MI



MB__ 52



----



?w



---



L\=H_&=‘_II—1_-=I_'==r_‘ F I G.



2



l



I



--——



l



I



|



I



=



US. Patent



Feb. 8,2011



Sheet 5 or 29



US RE42,120 E



4pg. \



w0K92Eam8Ns;



. d y l k LF/ILAw



13265E.t9am;



2:



m:23l“.



45P012.3



Azo?qm o



vzorzm o “N.


:5 an; m ; 3:



V/



X.QZ



US. Patent



Feb. 8,2011



Sheet 7 or 29



US RE42,120 E



START OF DATA



WRITE OPERATION I



LOAD DATA



WRITE PERFORM VERIFY READ OPERATION END OF



WRITE OQERATION



FIG.



9A



GTART 0F ADDITIONAL DATA WRITE OPERATION> READ



LOAD DATA



PERFORM VERIFY READ OPERATION END OF



WRITE OPERATION



WRITE



FIG.



9B



US. Patent



Feb. 8,2011



Sheet 8 or 29



US RE42,120 E



Mm,-|\.T.1


ZWTE; \ S 5 E a 2 n a : EE§\ \ 5 SE 2 5 v2SE2w5i:3m51 \Pm.335:;E.33



58Z2‘%2z.:8;$W:“E5S



\c D



n_r“NE \BE;



3



momwEnowmuzimow 2 .”51;6 2



:



mom wzo



Fi32.52:3;



07*o_ ob



Q N



m 0 o‘ o‘



THRESHOLD VOLTAGE 0F MEMORY CELL (V)



US. Patent



Feb. 8,2011



Sheet 9 or 29



124m



58 m2


w? iw‘8?IEw>,dm omc 5NS



:185$5“. I];13>



US RE42,120 E



~28I



US. Patent



Feb. 8, 2011



US RE42,120 E



Sheet 12 0f 29



>3 EIn! w



IRFLFl:1.



‘F.L ?



/ inEE / \ :32L t Em2j 1f



/3295$E5E2%58.26“%;



le:3lwl LP.



3/m|l K\



,IL[IF;



/ KAMEE ?q?wv E15 Ed J E 5 v KzoEl6.c. slm c



\>o.w. 1:5 l



M 5 % E . I ; 9 1:.ol:Q5 NE ._E .



AWE; 3255i.436:E.2.



/ 2A



2 5.8 2 510



US. Patent



Feb. 8, 2011



.?25


Sheet 13 0f 29



US RE42,120 E



5E22.m382%5a, w.1z_FN23Z:Q5C;B S52Eun-3; .Swmz_:


owmsw5m;3m:593.1N2wEz5.0o)6



C



w"“nlEm Ftl+il



l



00



m



0. q.



o. N



THRESHOLD VOLTAGE OF MEMORY CELL (V)



0.0



US. Patent



Feb. 8,2011



Sheet 15 or 29



US RE42,120 E



1 PAGE A



\



LOGICAL ADDRESS



i



2 ~ ~ - " * - "-3! 32 — — — - ~ _ __



AREA 1



63::__.N_3l .. ______ __N



AREA 2



AREA n



22 MEMORY CELLS F1



r



\



A



\



Hf‘ mi H,'_/



; __/_



abn



3b|t



\



___/



1&5: \____._/



3b11



F l G.



2b|1



18



“5A



vsA [N



WNW‘, |—~


F \ G. 19A



IN



OUT



“*“L HUT" F16. \9B



US. Patent



h D “-



‘5w



Feb. 8, 2011



Sheet 18 0f 29



1 6V -



WHEN SOURCE



ow LL14



US RE42,120 E



VOLTAGE IS 6V 4V -



E5



--



_Jo



:’



2V "



m



M



WHEN SOURCE H



VOLTAGE IS 3v



1'



F | G.



WRITE TIME (LosAmT-Hmc SCALE)



23



(AMENDED) "-0:



*l"



0:’



'0" (ERASED sTATE)



Egg 2»



a‘:



2%



mm 55:



T



ov



F I G-



w



2v



3v



4v



BIT LINE OUTPUT



24



VOLTAGE



THE NUMBER OF MEMORY CELLS



*2"



'T”



'O'HERASED STATE)



/: r, . V 1



P,’



I”?



r/



f/



F I G.



25



0V



8.5V



1.5V



2.5V 3.5V 45V



BlT LINE OUTPUT VOLTAGE



























[image: dt u U x J + = 2 1 ) ( 2 1]
dt u U x J + = 2 1 ) ( 2 1












[image: 2 j liga absjuninf (1).pdf]
2 j liga absjuninf (1).pdf












[image: I J. .1]
I J. .1












[image: 2-1 Microeconomia II (EN).pdf]
2-1 Microeconomia II (EN).pdf












[image: 2-1 Microeconomia II (EN).pdf]
2-1 Microeconomia II (EN).pdf












[image: 2-1 Estadistica II (EN).pdf]
2-1 Estadistica II (EN).pdf












[image: 2-1 Estadistica II (EN).pdf]
2-1 Estadistica II (EN).pdf












[image: AUG 2 4 2O1 ii :)-s' 1 : I]
AUG 2 4 2O1 ii :)-s' 1 : I












[image: J-2.pdf]
J-2.pdf












[image: Camur II FixVolt 1]
Camur II FixVolt 1












[image: J-1.pdf]
J-1.pdf












[image: Eng II Pt II Practice Test Final20151022T184048_001-2.pdf  ...]
Eng II Pt II Practice Test Final20151022T184048_001-2.pdf ...












[image: Page 1 / 2 Loadingâ€¦ Page 1 Page 2 of 2 ...]
Page 1 / 2 Loadingâ€¦ Page 1 Page 2 of 2 ...












[image: 1 J Liga AlevÃn Lan.pdf]
1 J Liga AlevÃn Lan.pdf












[image: f-j 0 (1'W c.?]
f-j 0 (1'W c.?












[image: 1.- Te esperare - J. Lynn.pdf]
1.- Te esperare - J. Lynn.pdf












[image: J-1 Scholar Request Form 6-1.pdf]
J-1 Scholar Request Form 6-1.pdf












[image: 1/2 index.html 2/2 - CS50 CDN]
1/2 index.html 2/2 - CS50 CDN












[image: B.Tech 2-2 R15 II MID timetable.pdf]
B.Tech 2-2 R15 II MID timetable.pdf












[image: 2-2 Historia Eco II (EN).pdf]
2-2 Historia Eco II (EN).pdf












[image: 2-2 Historia Eco II (EN).pdf]
2-2 Historia Eco II (EN).pdf












[image: Alg II 6-2.pdf]
Alg II 6-2.pdf












[image: Chemistry Set II 2.pdf]
Chemistry Set II 2.pdf















j; 2, 1' Ii






Jun 13, 2006 - ABSTRACT. An EEPROM having a memory cell array in Which electri .... 2 F535:;2.i3 wzo mom. 2. Q m 0. N o' o'. THRESHOLD VOLTAGE ob. 






 Download PDF 



















 3MB Sizes
 0 Downloads
 354 Views








 Report























Recommend Documents







[image: alt]





dt u U x J + = 2 1 ) ( 2 1 

b) Formulate the optional control problem in terms of Hamiltonian. 6. Derive the H J B equation in the continues time care. 7. Explain the method of getting Bode ...














[image: alt]





2 j liga absjuninf (1).pdf 

3 / 19. Page 3 of 19. 2 j liga absjuninf (1).pdf. 2 j liga absjuninf (1).pdf. Open. Extract. Open with. Sign In. Main menu. Displaying 2 j liga absjuninf (1).pdf.














[image: alt]





I J. .1 

R. O'Hara and A. Petrick, The IEEE 802.11 HandbookiA Design er's Companion ... Protocolâ€�, Technical Study Report of The Institute of Electronic,. Information and ...... While the Web broWsing CCls could be sent every 200 milli second, or ...














[image: alt]





2-1 Microeconomia II (EN).pdf 

Course Microeconomics II Code 802350. Module Economic Analysis Area Microecon. omics. Nature Compulsory. Credits 6. Attendance 2,7. Non Attendance 3,3.














[image: alt]





2-1 Microeconomia II (EN).pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item.














[image: alt]





2-1 Estadistica II (EN).pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. 2-1 Estadistica II ...Missing:














[image: alt]





2-1 Estadistica II (EN).pdf 

a- REGULAR CALL. Students will be considered â€œNot satâ€� if they DO NOT SIT the first partial quizz (around the first. month and a half) and the next ones.














[image: alt]





AUG 2 4 2O1 ii :)-s' 1 : I 

Aug 24, 2015 - Eula Aileen Perez. Katrina Coritana. Arlene de Panes. Jake Mancenido. Archel Tapia. DOCUMENTATION. Noel Martinez. Jennifer Rivera.














[image: alt]





J-2.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. J-2.pdf. J-2.pdf.














[image: alt]





Camur II FixVolt 1 

supplied with a safety transformer. Technical data. Input ... The FixVolt 1 node supports Camur II software Monitor with recording types active in modes: Monitor ...














[image: alt]





J-1.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. J-1.pdf. J-1.pdf.














[image: alt]





Eng II Pt II Practice Test Final20151022T184048_001-2.pdf ... 

Page 1 of 19. Tenness. TN. P. ee Com. Read. RA. Te. mprehen. T. y â€” E. ACTI. Stu. Tea. ennessee Dep. nsive A. TCAP. Englis. ICE. udent Name. acher Name. partment of. ssessm. sh II P. E TE. Education. ent Pro. Part I. EST. ogram. II. Page 1 of 19 ..














[image: alt]





Page 1 / 2 Loadingâ€¦ Page 1 Page 2 of 2 ... 

Sign in. Page. 1. /. 2. Loadingâ€¦ Page 1. Page 2 of 2. Eacb1567b148a94cb2dd5d612c7b769256279ca60_Q8633_R329927_D1856546.pdf. Eacb1567b148a94cb2dd5d612c7b769256279ca60_Q8633_R329927_D1856546.pdf. Open. Extract. Open with. Sign In. Main menu. Displayi














[image: alt]





1 J Liga AlevÃn Lan.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. 1 J Liga AlevÃn ...














[image: alt]





f-j 0 (1'W c.? 

Oct 1, 2015 - MEMORANDUM. TO. FROM. 01C, Asst. Schools Division Superintendent. Chief, SGOD. Chief, CID. All Secondary School Principals.














[image: alt]





1.- Te esperare - J. Lynn.pdf 

Te esperare - J. Lynn.pdf. 1.- Te esperare - J. Lynn.pdf. Open. Extract. Open with. Sign In. Main menu. Displaying 1.- Te esperare - J. Lynn.pdf. Page 1 of 339.














[image: alt]





J-1 Scholar Request Form 6-1.pdf 

Items 1 - 7 - In compliance with federal regulations governing the J-1 Exchange Visitor Program, we (the undersigned). certify that the UNLV hosting College and ...














[image: alt]





1/2 index.html 2/2 - CS50 CDN 

20: . 21: CS50 Shuttle. 22: . 23: . 24: 














[image: alt]





B.Tech 2-2 R15 II MID timetable.pdf 

Connect more apps... Try one of the apps below to open or edit this item. B.Tech 2-2 R15 II MID timetable.pdf. B.Tech 2-2 R15 II MID timetable.pdf. Open. Extract.














[image: alt]





2-2 Historia Eco II (EN).pdf 

Whoops! There was a problem loading more pages. Retrying... Whoops! There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. 2-2 Historia Eco II (EN).pdf. 2-2 Histor














[image: alt]





2-2 Historia Eco II (EN).pdf 

Course Economic History II Code 802358 ... This course will require a good working knowledge of English, both oral and written, ... 2-2 Historia Eco II (EN).pdf.














[image: alt]





Alg II 6-2.pdf 

m(k) = 159. k. c(x) = 500( ). 1 x. 3. b is base. Plot the equations below. x y = 2. x. 3. 2. 1. 0. 1. 2. 3. y=(1/2). x. 4. Whoops! There was a problem loading this page.














[image: alt]





Chemistry Set II 2.pdf 

Ã�Fke dksfV vfHkfÃ˜;k ds fy, v/kZ vk;q vof/k fuHkZj djrk gS. Half life period of a first order reaction depends on. (i) mRÃ�sjd (Catalyst). (ii) rkieku (Temperature). (iii) vkjafHkd lknzrk (initial concentration). (iv) dksbZ ugha (None). 1. 5. fVaMy 


























×
Report j; 2, 1' Ii





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















