
   
  

          
         

    
  

    
    

    
    

    
    

    

  

  
   

   
      
    

     

    

     

     

      

 

 

 

 

  
 

  

   
   

     
  

        
          

        
           
          
          

           
         
           
          
           
          

         
           
          
          

         
         

         
        

 

  

  

  

Page 1 of 34 Tianma Exhibit 1005

(19) United States

US 20080007679Al

(12) Patent Application Publication (10) Pub. No.: US 2008/0007679 A1
Ochiai et al. (43) Pub. Date: Jan. 10, 2008 

(54) TRANSFLECTIVE LIQUID CRYSTAL
DISPLAY DEVICE

Takahiro Ochiai, Chiba (JP);
Takayuki Nakao, Atsugi (JP);
Daisuke Sonoda, Chiba (JP);
Hidekazu Miyake, Mobara (JP);
Toshio Miyazawa, Chiba (JP);
Masahiro Maki, Mobara (JP);
Tohru Sasaki, Mobara (JP)

(75) Inventors:

Correspondence Address:
Stanley P. Fisher
Reed Smith LLP

Suite 1400, 3110 Fairview Park Drive
Falls Church, VA 22042-4503

(73) Assignee: Hitachi Displays, Ltd.

(21) Appl. No.: 11/812,770

(22) Filed: Jun. 21, 2007

(30) Foreign Application Priority Data

Jul. 7, 2006 (JP) ................................. 2006-188258

DPR

CT 0000
0000

PAS3

PAS4

RET1

  
 

Page 1 of 34

ooooooooooooooN”

 WWWIW'

Publication Classification

(51) Int. Cl.
G02F 1/1335 (2006.01)

(52) use. ....................................................... 349/114

(57) ABSTRACT

The manufacturing yield of transflective liquid crystal dis-
play devices is to be enhanced. In a transflective liquid
crystal display device including a liquid crystal display
panel having a pair of substrates and a liquid crystal layer
held between the pair of substrates, the liquid crystal display
panel has a plurality of subpixels each having a transmissive
part and a reflective part, wherein one of the pair of
substrates has: an active element; a first insulating film
disposed in a higher layer than the electrode of the active
element and having a first contact hole; a counter electrode
disposed in a higher layer than the first insulating film; a
reflective electrode disposed in the reflective part in a higher
layer than the counter electrode; a second insulating film
disposed in a higher layer than the counter electrode and the
reflective electrode and having a second contact hole; a pixel
electrode disposed in a higher layer than the second insu-
lating film; and an electroconductor formed in the first
contact hole and electrically connected to the electrode of
the active element, and the pixel electrode is electrically
connected to the electroconductor via the second contact
hole.
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