
USOO6434081B1 

(12) United States Patent (10) Patent No.: US 6,434,081 B1 
Johnson et al. 45) Date of Patent: Aug. 13, 2002 9 

(54) CALIBRATION TECHNIQUE FOR MEMORY 5,953,263 A 9/1999 Farmwald et al. .......... 365/194 
DEVICES 6,016,282 A 1/2000 Keeth ......................... 365/233 

6,035,365 A 3/2000 Farmwald et al. ..... 365/230.03 
(75) Inventors: Brian Johnson; Brent Keeth, both of 6,038,195 A 3/2000 Farmwald et al. .......... 365/233 

Boise, ID (US) 6,041,419 A 3/2000 Huang et al. ............... 713/401 
s 6,067,592 A 5/2000 Farmwald et al. .......... 365/233 

6,101,152 A 8/2000 Farmwald et al. .......... 365/233 
(73) Assignee: Micron Technology, Inc., Boise, ID 6,154,821. A 11/2000 Barth et al. ................. 365/233 

(US) 6,295,246 B2 9/2001 Jeddeloh ..................... 365/233 

(*) Notice: Subject to any disclaimer, the term of this OTHER PUBLICATIONS 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. Gillingham; “SLDRAM Architectural and Functional Over 

view”, SLDRAM Consortium, Aug. 29, 1997, pp. 1-14. 
(21) Appl. No.: 09/570,481 
(22) Filed: May 12, 2000 

* cited by examiner 

Primary Examiner Trong Phan 
(51) Int. Cl. .................................................. G11C 8700 (74) Attorney, Agent, or Firm-Dickstein Shapiro Morin & 
(52) U.S. Cl. ................... 365/233; 365/18707; 365/194 Oshinsky LLP 
(58) Field of Search ............................ 365/233, 18905, 365/18907, 1890s, 194, 2300s (57) ABSTRACT 

Disclosed is an improved Start-up/reset calibration apparatus 
(56) References Cited and method for use in a memory device One of a plurality 

U.S. PATENT DOCUMENTS of data paths is bit wise calibrated relative to a clock signal 
and thereafter others of the plurality of data paths are bit 

4.905,200 A 2/1990 Pidsosny ............... 365/189.07 wise aligned to a previously calibrated data path to produce 
5,386,392 A 1/1995 Cantiant ..................... 365/233 Serial and parallel bit alignment on all data paths. 
5.841,580 A 11/1998 Farmwald et al. .......... 365/194 
5,917,760 A 6/1999 Miller ................... 365/189.05 
5,923,613 A * 7/1999 Tien et al. .................. 365/233 104 Claims, 8 Drawing Sheets 

  

1 of 19 Petitioner Lenovo (United States) Inc. - Ex. 1004f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Aug. 13, 2002 Sheet 1 of 8 US 6,434,081 B1 

FLAG 

CA<i> on 23 
CA 2-lo23 

FIG. 1 
PRIOR ART 

FIG. 2 
PRIOR ART 

  

  

2 of 19 f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 6,434,081 B1 Sheet 2 of 8 Aug. 13, 2002 U.S. Patent 

XIN?T VIVCI 
U II 

XINIT (INWWWOO 

8# {{TOCIOW TIS YHO WWNIGI-TS 

£ "OIH 

(LNVLLIWRIALNI 'TVNOILORHIGIIG) [#{{TOCIOW TIS NO WWNIGI-TS 
(ONINNITHOETHI) XTOO £I 

\{HTTOHINOO XQHOW{W 

  

3 of 19 f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


4 of 19

US 6,434,081 B1Sheet 3 of 8Aug.13, 2002U.S. Patent

 
WVvasWVasC9

L9

WVadOAINVAwee69NHXdTUNVIL

WTOdWTO
Ic

Stavis

D107

TOMLNOO|62
AVTAC

to
OI

><
g

OT

 
ADOOVTA60VO

4 of 19 f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 6,434,081 B1 Sheet 4 of 8 Aug. 13, 2002 U.S. Patent 

S 'OIH 

—TI-FI-Fl –(XTOCI) 38OHLSCI —|| || || || ||— od snad 
—|| || || || — ?ºwodo 

5 of 19 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.


