
US006724855B2 

(12) United States Patent 
Sugawara et al. 

(10) Patent N0.: 
(45) Date of Patent: 

US 6,724,855 B2 
Apr. 20, 2004 

(54) X-RAY FLAT PANEL DETECTOR 

(75) Inventors: Yasuhiro Sugawara, Nasu-gun (JP); 
Takayuki Tomisaki, OtaWara (JP); 
Manabu Tanaka, Nasu-gun (JP); Akira 
Tsukamoto, OtaWara (JP) 

(73) Assignee: Kabushiki Kaisha Toshiba, Tokyo (JP) 

( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 150 days. 

(21) Appl. No.: 10/127,758 

(22) Filed: Apr. 23, 2002 

(65) Prior Publication Data 

US 2002/0153491 A1 Oct. 24, 2002 

(30) Foreign Application Priority Data 

Apr. 23, 2001 (JP) ..................................... .. 2001-124682 

Apr. 19, 2002 (JP) .... .. 2002-117602 

(51) Int. Cl.7 .......................... .. G21K 4/00; H05G 1/60; 
G03B 42/02; G03C 5/16 

(52) US. Cl. ........................ .. 378/19; 378/98; 378/988; 
378/167; 378/189; 378/207; 250/206; 250/206.1; 

250/206.2; 250/206.3; 250/580; 250/591; 
257/546 

(58) Field of Search ............................ .. 250/206, 206.1, 

250/206.2, 206.3, 580, 591, 370.09, 370.14, 
361 R; 348/294; 378/19, 98, 98.8, 167, 

189; 438/56 

(56) References Cited 

U.S. PATENT DOCUMENTS 

5,818,898 A 10/1998 Tsukamoto et al. 

5,852,296 A * 12/1998 Tsukamoto et a1. 250/370.09 
6,044,128 A * 3/2000 Tanaka et al. .... .. 378/988 

6,185,274 B1 * 2/2001 Kinno et al. ............. .. 378/988 

6,225,632 B1 5/2001 Kinno et 211. 
6,323,490 B1 * 11/2001 Ikeda et al. .......... .. 250/370.09 

6,353,229 B1 * 3/2002 Polischuk et al. 250/370.14 
6,507,026 B2 * 1/2003 Ikeda et al. .......... .. 250/370.09 

6,607,935 B2 * 8/2003 KWOn ........ .. 438/56 

2001/0008271 A1 * 7/2001 Ikeda et al. .......... .. 250/370.09 

2003/0146990 A1 * 8/2003 Tsukamoto et a1. ....... .. 348/294 

* cited by examiner 

Primary Examiner—John R. Lee 
Assistant Examiner—Mary El-Shammaa 
(74) Attorney, Agent, or Firm—Oblon, Spivak, McClelland, 
Maier & Neustadt, PC. 

(57) ABSTRACT 

An X-ray ?at panel detector includes sensor elements con 
stituted by a plurality of effective pixels that detect X-rays 
and a plurality of dummy pixels that are arranged adjacent 
to the effective pixel area and generate electrical signals 
irrelevant to X-rays, signal lines Which read out electrical 
signals from the respective pixels, scanning lines Which scan 
the respective pixels, a ?rst electrostatic Wiring line Which 
distributes static electricity accumulated in the signal lines, 
and a second electrostatic Wiring line Which distributes static 
electricity accumulated in the scanning lines. Aplurality of 
dummy pixels are classi?ed into a DA area Where noise 
superposed on the signal lines are removed and a DB area 
Where noise superposed on the scanning lines are removed. 
The ?rst and second electrostatic Wiring lines are laid out 
around the sensor elements, and physically disconnected 
betWeen the DA area and the DB area. 

20 Claims, 16 Drawing Sheets 
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