
(12) United States Patent 
Conley 

USOO6901498B2 

(10) Patent No.: 
(45) Date of Patent: 

US 6,901,498 B2 
May 31, 2005 

(54) ZONE BOUNDARY ADJUSTMENT FOR 
DEFECTS IN NON-VOLATILE MEMORIES 

(75) Inventor: Kevin M. Conley, San Jose, CA (US) 

(73) Assignee: SanDisk Corporation, Sunnyvale, CA 
(US) 

(*) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 349 days. 

(21) Appl. No.: 10/315,451 
(22) Filed: Dec. 9, 2002 
(65) Prior Publication Data 

US 2004/0111553 A1 Jun. 10, 2004 

(51) Int. Cl................................................. G06F 12/10 
(52) U.S. Cl. ....................................................... 711/173 
(58) Field of Search ................................. 711/103, 173, 

711/201; 714/7, 8; 365/230.01 

(56) References Cited 

U.S. PATENT DOCUMENTS 

5,172,338 A 12/1992 Mehrotra et al. 
5,200,959 A 4/1993 Gross et al. 
5,270,979 A 12/1993 Harari et al. 
5,315,541 A 5/1994 Harari et al. 
5,428,621 A 6/1995 Mehrotra et al. 
5,430,859 A 7/1995 Norman et al. 
5.532.962 A 7/1996 Auclair et al. 
5,602987 A 2/1997 Harari et al. 
5,663,901 A 9/1997 Wallace et al. 
5,677,872 A 10/1997 Samachisa et al. 
5,712,179 A 1/1998 Yuan 
5,712,180 A 1/1998 Guterman et al. 

80 

EXTERNAL 
NUt 

BABLOCK 
NDICATION 

CONTROLLER 
EVALUATION MEMORY 

EterMAN 
ZONEABLE 

MOVE DATA 

AUST 
BOJNARY 

DESIRE 
BOUNdARES 
STABLISHEp 

YE S 8 

ACCSSMEMORY 
BASE ONZONE TABLE 

STORE TABLE IN 
NON-WOLALE 
MEMORY 

5,724,284 
5,890,192 
5,930,167 A 
6,199,177 B1 * 
6.252,800 B1 
6,275,436 B1 

3/1998 Bill et al. 
3/1999 Lee et al. 
7/1999 Lee et al. 
3/2001 Blodgett ........................ 714/7 
6/2001 Chida 
8/2001 Tobita et al. 

6,377,500 B1 * 4/2002 Fujimoto et al. ...... 365/230.01 
6,426,893 B1 7/2002 Conley et al. 
6,687,784 B2 * 2/2004 Douniwa et al. ........... 711/103 

OTHER PUBLICATIONS 

International Search Report mailed Jun. 14, 2004. 
International Search Report mailed Aug. 2, 2004. 

* cited by examiner 

Primary Examiner Kevin L. Ellis 
(74) Attorney, Agent, or Firm-Parsons Hsue & de Runtz 
LLP 

(57) ABSTRACT 

A non-volatile memory is divided into logical Zones by the 
card controller in order reduce the Size of the data Structures 
it uses for address translation. Zone boundaries are adjusted 
to accommodate defects allowed by memory test to improve 
card yields and to adjust boundaries in the field to extend the 
uSable lifetime of the card. Firmware Scans for the presence 
of defective blocks on the card. Once the locations of these 
blocks are known, the firmware calculates the Zone bound 
aries in Such a way that good blocks are equally distributed 
among the Zones. Since the number of goodblockS meets the 
card test criteria by the memory test criteria, defects will 
reduce card yield fallout. The controller can perform 
dynamic boundary adjustments. When defects occur, the 
controller can perform the analysis again and, if needed, 
redistributes the Zone boundaries, moving any user data. 

52 Claims, 6 Drawing Sheets 

82 

805 

807 

809 

8. 

MO 

13 

815 

  

  

Micron Ex. 1042, p. 1 
Micron v. Vervain 

IPR2021-01549
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 31, 2005 Sheet 1 of 6 US 6,901,498 B2 

Memory 
Control 412 

CS 

WS 
AS 

YDEC 
402 

SA/ Prog 
454 

AD 7:O) Data Register 
404 

(PRIOR ART) 

Flash Flash 
Memory Memory 
Device Device 

Flash 
Host Controller Media 
OS 1 Interface 301 3O2 Interface 

ECC Flash 
Memory 
Device 

FIG.2 
(PRIOR ART) 

  

  

  

  

    

  

Micron Ex. 1042, p. 2 
Micron v. Vervain 

IPR2021-01549
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 31, 2005 Sheet 2 of 6 US 6,901.498 B2 

ECC 
GENERATOR 

BCP 
EXECUTION 

FLASH 
INTERFACE 

& CONTROL 

MICRO 
CONTROLLER 

CONTROLLER 
RAM 

25 

CONTROLLER 
INTERFACE 

PROGRAM 
MEMORY 

DATA 
BUFFER 
MEMORY 

301 CONTROLLER CHIP 

TO / FROM 
HOST 

MEMORY 
CHIP 1 

FIG. 3A 
-21 

MEMORY 
CHIPN 

  

  

  

  

  

    

    

    

  

  

  

  

Micron Ex. 1042, p. 3 
Micron v. Vervain 

IPR2021-01549
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent 

39 

41 

Eiu 
Se Ci 
? 

Hill 
2 
OZ 
CD 

CONTROL 

45 

May 31, 2005 

MASTER 
REGISTER 

SLAVE 
REGISTER 

: 
PROG. & PROG. & PROG. & PROG. & 
VERIFY VERIFY VERIFY VERIFY 
& READ & READ & READ & READ 

r X-DECODE | 
CAD ARRAY HE ARRAY 
S ÜNif 83 UNT 
S 1 55 2 
9 51---55 52- 56 53 
LI l 23 RRAY ARRAY ARRAY 

SR UNIT UNIT UNIT 
25 g 4 5 6 
CC X-DECODE X-DECODE X-DECODE X-DECODE 

61 - 62 

PROG. & PROG. & PROG. & PROG. & | 
VERIFY VERIFY VERIFY VERIFY 
& READ & READ & READ & READ 

C 

MASTER 
i REGISTER 
CO 

Sheet 3 of 6 

MASTER 
REGISTER 

SLAVE 
REGISTER REGISTER 

US 6,901,498 B2 

MASTER 
REGISTER 

SLAVE 
REGISTER 

MASTER 
REGISTER 

SLAVE 

FIG.3B 

  

    

  

  

  

  

  

  

  

  

Micron Ex. 1042, p. 4 
Micron v. Vervain 

IPR2021-01549
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 31, 2005 Sheet 4 of 6 US 6,901.498 B2 

SYSTEM 
BLOCKS 

ZONE O 
51 i 

ZONE 7 

ZONE 1 

B 

721 

ZONE 2 

ZONE 8 

ZONE 3 

513 C 
B 
A 711 

712 

ZONE 4 
515 
5f 7 519 ZONE 9 
521 705 
523 704 

ZONE 5 703 
702 
7Of 

FIG.6 

  

Micron Ex. 1042, p. 5 
Micron v. Vervain 

IPR2021-01549
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


