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a2) United States Patent (10) Patent No.: US 6,356,330 B1
Andoet al. (45) Date of Patent: Mar.12, 2002

(54) ACTIVE MATRIX LIQUID CRYSTAL FOREIGN PATENT DOCUMENTS
DISPLAY DEVICE

JP 8-62578 3/1996

(75) Inventors: Masahiko Ando, Hitachinaka;
Tsunenori Yamamoto; Masatoshi * cited by examiner
Wakagi, both of Hitachi, all of (JP)

(73) Assignee: Hitachi, Ltd., Tokyo (JP) Primary Examiner—Toan Ton
(74) Attorney, Agent, or Firm—Antonelli, Terry, Stout &

(*) Notice: Subject to any disclaimer, the term of this Kraus, LLP
patent is extended or adjusted under 35
US.C. 154(b) by 0 days. (57) ABSTRACT

An active matrix liquid crystal display device is provided for
(21) Appl. No.: 09/427,626 realizing a high uniformity of display luminance with lower
(22) Filed: Oct. 27, 1999 power consumption, a higher contrast, and a wider viewing

angle. In a common wire eliminated (common-less) IPS-
(30) Foreign Application Priority Data type active matrix liquid crystal display device, an opposing

electrode 107 is arranged abovea signal wire 104 and a thin
Oct. 27, 1998 (IP) wo eeeeeeceescesssecseecnssenereeene 10-305013 film transistor (TET) through an insulating layer. The oppos-

(51) Int. Ch? vee G02F 1/1343; GO2F 1/1333; ing electrode 107 and a scanning wire 101 shield the signal
G02F 1/1339 wire 104 or the TFT to preventlight from leaking from edge

(52) US. Ch. eeccceeneee 349/141; 379/111; 379/156 portions of the signal wire 104 as well as the TFT from
(58) Field of Search ......cccccccccssuseeseeeeen 349/141, 111, malfunctioning due to a current generated by leaked light,

349/110, 191, 156 thereby realizing the elimination of a black matrix (BM), a
reduction in size of a black matrix, and planarized

(56) References Cited substrates, thus resulting in a higher aperture ratio and an
improved uniformity of cell gap.U.S. PATENT DOCUMENTS

6,069,678 A * 5/2000 Sakamotoet al. .......... 349/141 13 Claims, 8 Drawing Sheets

213

~207

~208
~209
210

~212

215

106

*205

-202

101

103 203 216 104 304

214 
213

Page 1 of 15 Tianma Exhibit 1006
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


            

  

  
 

 

 

 

 

 

 

 

  

  

  

  

Page 2 of 15

US 6,356,330 B1Sheet 1 of 8Mar.12, 2002U.S. Patent

FIG.

 
yNo

 
(

|

 
SY

+

ZZ

rrr)
qst ZTILERa?RSSi N

iy

,

 
N Sar

 PEIIIPIIIIIDIIPODIITIIIEIFEDFESIDPILDFIFIIIFIIFA|LLLLL.=LeeaaeaaaaSTAASEFSAIETEOAOOFbt©—

Page 2 of 15
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


            

   

 
 
 
 

  

 

 

  

 
 

     
     

 

 

  

Page 3 of 15

U.S. Patent Mar.12, 2002 Sheet 2 of8

FIG. 2

215

214

103 203 216 104

213

Page 3 of 15

US 6,356,330 B1

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


            

   

 
 
 
 

  

  

 

  

  

 
 

      

 
   

 

  

Page 4 of 15

U.S. Patent Mar. 12,2002 Sheet 3 of 8 US 6,356,330 B1

FIG. 3
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