
I DIM IIM !II NUB 
(12) United States Patent 

Shimada et al. 
(to) Patent No.: US 6,693,840 B2 
(45) Date of Patent: Feb. 17, 2004 

(54) NON-VOLATILE SEMICONDUCTOR 
MEMORY DEVICE WITH ENHANCED 
ERASE/WRITE CYCLE ENDURANCE 

(75) Inventors: Yasuhiro Shimada, Muko (JP); 
Yoshihisa Kato, Otsu (JP); Takayoshi 
Yamada, Takatsuki (JP) 

(73) Assignee: Matsushita Electric Industrial Co., 
Ltd., Osaka-fu (JP) 

( * ) Notice: 

(21) 

(22) 

(65) 

Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. 

Appl. No.: 10/271,139 

Filed: Oct. 15, 2002 

Prior Publication Data 

US 2003/0095463 Al May 22, 2003 

(30) Foreign Application Priority Data 

Oct. 17, 2001 (JP)   P2001-319525 

(51) Int. C1.7   G11C 7/00 
(52) U.S. Cl.   365/228 
(58) Field of Search   365/226, 227, 

365/228, 149, 229 

CONTROL 
SIGNAL 

1 

101 

(56) References Cited 

JP 
JP 

U.S. PATENT DOCUMENTS 

5,485,623 A 1/1996 Kurokawa et al.  714/22 
5,799,200 A * 8/1998 Brant et al.  713/340 
6,181,830 B1 * 1/2001 Sato  382/274 

FOREIGN PATENT DOCUMENTS 

6-259172 9/1994 
11167794 A 6/1999 

* cited by examiner 

Primary Examiner—Vu A. Le 

(57) ABSTRACT 

The power-supply unit, while directing externally supplied 
power to the control unit and the like, accumulates an 
amount of power that is required by the control unit to save 
data from the volatile memory to the non-volatile memory. 
When an external power supply has started, the control unit 
restores data of the non-volatile memory in the volatile 
memory; and when the external power supply has stopped, 
the control unit saves data from the volatile memory to the 
non-volatile memory. 

7 Claims, 7 Drawing Sheets 

ADDRESS 
SIGNAL 
DATA 
SIGNAL

102 

REFERENCE 
SIGNAL 

SELECTOR 

SE
LE

C
T 

SI
G

N
AL

 
D

A
T

A
 S

IG
N

AL
 

V 

A A 

< 
Z 

CD c..9 
c0  5G
tn _J 2

a
< U 

C
O

N
TR

O
L 

U
N

IT
 

CONTROL 
SIGNAL 

103 

VOLATILE MEMORY 

ADDRESS 
SIGNAL 

DATA SIGNAL 

POWER 

NON-VOLATILE 
MEMORY 

104 

POWER-SUPPLY 
UNIT 

105 

Samsung Electronics Co., Ltd.
Ex. 1057, p. 1f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Feb. 17, 2004 

CENTRAL 
PROCESSING UNIT 

(CPU) 

Sheet 1 of 7 US 6,693,840 B2 

FIG. 1 

MEMORY 
CONTROL 

UNIT 

INPUT DEVICE 

INTERRUPT 
-PROCESSING 

UNIT 

ROM 

RAM 

EXTERNAL 
MEMORY 
DEVICE 

SAVE-CONDITION 
JUDGE UNIT 

SUB-BATTERY 

) 
BATTERY 
CONTROL 

DEVICE 

SAVE-CONTROL 
UNIT 

BATTERY 

SIGNAL PATH 

-4111INSIIIMON.-- ADDRESS/DATA PATH 

-4411 POWER PATH 

Samsung Electronics Co., Ltd.
Ex. 1057, p. 2f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Feb. 17, 2004 

CONTROL 
SIGNAL 

1 

101 

Sheet 2 of 7 US 6,693,840 B2 

FIG.2 

ADDRESS 
SIGNAL 
DATA 
SIGNAL

102 

REFERENCE 
SIGNAL 

SELECTOR 

4 

A A 

SE
LE

C
T 

SI
G

N
AL

 
D

A
T

A
 S

IG
N

AL
 

AD
D

R
ES

S 
SI

G
N

AL
 

C
O

N
TR

O
L 

SI
G

N
AL

 

C
O

N
TR

O
L 

U
N

IT
 

103 

CONTROL 
SIGNAL 

). 
ADDRESS 

SIGNAL 

DATA SIGNAL 

POWER 

VOLATILE MEMORY 

NON-VOLATILE 
MEMORY 

POWER-SUPPLY 
UNIT 

104 

a. 

Samsung Electronics Co., Ltd.
Ex. 1057, p. 3f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Feb. 17, 2004 

START 

Sheet 3 of 7 US 6,693,840 B2 

FIG.3 

s- S1 

REFER TO REFERENCE SIGNAL 

No 

S2 

REFERENCE SIGNAL 
Yes 

S3 

REFERENCE SIGNAL 
:H-42 

Yes 
1S4 

INPUT SELECT SIGNAL(L) 

rS5 

SAVE DATA INTO 
NON-VOLATILE MEMORY 

f -S6 

INPUT SELECT SIGNAL(H) 

rS7 

INPUT SELECT SIGNAL(L) 

rS8 
J 

RESTORE DATA INTO 
VOLATILE MEMORY 

rS9 

NPUT SELECT SIGNAL(H) 

Samsung Electronics Co., Ltd.
Ex. 1057, p. 4f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Feb. 17, 2004 

CONTROL 
SIGNAL 

ADDRESS 
SIGNAL 
DATA 
SIGNAL  -* 

201 

Sheet 4 of 7 US 6,693,840 B2 

FIG.4 

2 

202 

REFERENCE 
SIGNAL 

SELECTOR 

D
A

TA
 S

IG
N

A
L 

C9 
Cr3 
ci) 

cc 

C
O

N
TR

O
L 

S
IG

N
A

L 

AREA-SELECT 
SIGNAL C

O
N

TR
O

L 
U

N
IT

 

203 

VOLATILE MEMORY 

CONTROL 
SIGNAL 

ADDRESS 
SIGNAL 

DATA SIGNAL 

POWER

MEMORY AREA#1 I 

. 

. 

I MEMORY AREA#NI 

4 

204 

J 

POWER-SUPPLY 
UNIT 

cc 

0 

cc 

0 
n_ 

205 

Samsung Electronics Co., Ltd.
Ex. 1057, p. 5f 

 

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.


