
USOO6583775B1 

(12) United States Patent (10) Patent No.: US 6,583,775 B1 
Sekiya et al. (45) Date of Patent: Jun. 24, 2003 

(54) IMAGE DISPLAY APPARATUS JP 1O-319908 12/1998 
WO 98/331.65 7/1998 

(75) Inventors: Mitsunobu Sekiya, Tokyo (JP); Akira sk - 
Yumoto, Kanagawa (JP) cited by examiner 

Primary Examiner Dennis-Doon Chow 
(73) Assignee: Sony Corporation, Tokyo (JP) (57) ABSTRACT 

(*) Notice: Subject to any disclaimer, the term of this The invention provides an image display apparatus which 
patent is extended or adjusted under 35 the degree of freedom in designing of an active 
U.S.C. 154(b) by 212 days. Increases une aeg designing OI an element of a pixel to allow good designing and can adjust the 

display brightness freely and Simply. Each pixel includes a 
(21) Appl. No.: 09/594,087 light emitting element (OLED) with a brightness value 
(22) Filed: Jun. 15, 2000 which varies depending upon an amount of current Supplied 

thereto, a first TFT controlled by a scanning line for writing 
(30) Foreign Application Priority Data brightness information given thereto from a data line into the 
Jun. 17, 1999 (JP) ........................................... is pixel, and a second TFT for controlling the amount of 
Jun. 2, 2000 (JP) ....................................... oilo current to be supplied to the OLED corresponding to the brightness information written. Writing of the brightness 

(51) Int. Cl. .................................................. G09G 3/30 information into each pixel is performed by applying an 
(52) U.S. Cl. .............................. 345/76; 345/77; 345/82 electric Signal corresponding to the brightness information 
(58) Field of Search .............................. 345/92, 87, 76, to the data line while the Scanning line is Selected. The 

345/77, 80, 82, 55; 315/169.4, 169.3, 169.1; brightness information written in each pixel is held by the 
340/815.45 pixel also after the Scanning line is placed into a non 

Selected State So that the OLED can continue lighting with 
(56) References Cited a brightness value corresponding to the brightness informa 

tion held by the pixel. A Stopping control line compulsorily 
U.S. PATENT DOCUMENTS extinguishes the OLEDs of the pixels connected to the same 

5,198.803 A * 3/1993 Shie et al. .................. 340/782 Scanning line at least in a unit of a Scanning line So that the 
5,952,789 A 9/1999 Stewart et al. ........... 315/169.4 OLEDs are placed into an extinguished State from a lit State 
6,229,506 B1 5/2001 Dawson et al. ............... 345/82 within a period of one Scanning cycle after the brightness 
6,229,508 B1 5/2001 Kane ........................... 345/82 information is written into the pixels until new brightness 

FOREIGN PATENT DOCUMENTS information is written into the pixels Subsequently. 

EP O 905 673 3/1999 26 Claims, 12 Drawing Sheets 

24B 
. . . . . . VSP2G 

24G WSP2R VSP1 DELAY CIRCUIT ar, WCK 24R 

SCANNING 
NE 

DRIVE 
CIRCUIT 

2. 23R DAA LINE DRIVE CIRCUIT -22 

ZR Z STOPPING STOPPING | STOPPNG 
B CONTROL CONTROL CONTROL 

ZG : NE LNE NE 
! DRIVE DRIVE DRIVE 

Y-- CIRCUIT CIRCUIT CRCUIT 
PXL 

-Y 

23G 23B 

  

  

  

  

  

  

SAMSUNG EX. 1004 - 1/24
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Jun. 24, 2003 Sheet 1 of 12 US 6,583,775 B1 

TFT3 

  

SAMSUNG EX. 1004 - 2/24
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 6,583,775 B1 
Sheet 2 of 12 

Jun. 24, 2003 
U.S. Patent 

IT?G?TõTE?T?CTENTIT?T?G 
Z
 

'9) 
|
 
–
 

EN ITT 

5) N INNV/OS 

| dS/\ 

 
 

 
 

SAMSUNG EX. 1004 - 3/24

f  

F
in

d
 a

u
th

e
n
tic

a
te

d
 c

o
u
rt d

o
c
u
m

e
n
ts

 w
ith

o
u
t w

a
te

rm
a
rk

s
 a

t d
o
c
k
e
ta

la
rm

.c
o
m

. 

https://www.docketalarm.com/


SAMSUNG EX. 1004 - 4/24U.S.PatentJun.24,2003Sheet3of12US6,583,775B1lh
FIlG.3

!
I

|
j

i<—- DELAY TIME©oOZ-ZNZorZan>=x66S&x—On,SONz,3,0REDEE<@43420O22O2¥OOOfOfGFoHFo#>>nmni>NOtNo
SAMSUNGEx.1004 - 4/24

f  

F
in

d
 a

u
th

e
n
tic

a
te

d
 c

o
u
rt d

o
c
u
m

e
n
ts

 w
ith

o
u
t w

a
te

rm
a
rk

s
 a

t d
o
c
k
e
ta

la
rm

.c
o
m

. 

https://www.docketalarm.com/


SAMSUNG EX. 1004 - 5/24

yuayed*S'N
VSP1
 

 
 =

VCK E
bo

s
bo
S
=
o

DN

| =
SCANNING STOPPING||STOPPING||STOPPING| >
LINE CONTROL||CONTROL||CONTROL >
DRIVE LINE LINE LINE gS,
CIRCUIT DRIVE DRIVE DRIVE Ce

CIRCUIT CIRCUIT CIRCUIT

c
Kn

SS
nn
H

&
<I
I
mn

oSp_

SAMSUNGEx.1004 - 5/24

f  

F
in

d
 a

u
th

e
n
tic

a
te

d
 c

o
u
rt d

o
c
u
m

e
n
ts

 w
ith

o
u
t w

a
te

rm
a
rk

s
 a

t d
o
c
k
e
ta

la
rm

.c
o
m

. 

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.


