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US006819602B2 

(12) United States Patent (10) Patent N0.: US 6,819,602 B2 
Seo et al. (45) Date of Patent: Nov. 16, 2004 

(54) MULTIMODE DATA BUFFER AND METHOD 6,396,768 B2 * 5/2002 Ooishi ...................... .. 365/233 

FOR CONTROLLING PROPAGATION 6,414,517 B1 7/2002 Kim et al. 
DELAY TIME 6,424,590 B1 * 7/2002 Taruishi et al. ...... .. 365/23008 

6,452,849 B1 * 9/2002 IWamoto ................... .. 365/201 

(75) Inventors: Seong-young Seo, SuWon (KR); 6,512,704 B1 * 1/2003 Wu et al. .. . 365/18907 
Jung-bae Lee, Yongin (KR); Byong-mo 2003/0090294 A1 * 5/2003 Chang ....................... .. 326/93 
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FOREIGN PATENT DOCUMENTS 
(73) Assignee: Samsung Electronics Co., Ltd., 
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KR 2002046826 6/2002 

( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 * .t d b . 
U.S.C. 154(b) by 77 days. C1 6 y exammer 

(21) Appl- NOJ 10/278!071 Primary Examiner—Van Thu Nguyen 
(22) Filed: Oct 23, 2002 (74) Attorney, Agent, or Firm—Harness, Dickey & Pierce, 

PLC 
(65) Prior Publication Data 

US 2003/0210575 A1 Nov. 13, 2003 (57) ABSTRACT 

Related U S Application Data A data buffer, such as a data strobe input buffer or a data 

(60) Provisional application No. 60/379,665, ?led on May 10, Input buffer’ Whlch may operate In multlple modes’ Such as 
2002' a single mode (SM) and a dual mode (DM) and Where the 

7 mode is selected by providing a signal, such as an external 
""""""""" signal such as an address signal or an external command 

( ) - - ' """"""""" " ’ ' ’ 365/194; signal. A data buffer Which can be used for a SM/DM 

(58) Field of Search .......................... .. 365/18905, 191, dualfuse and can lmprove. a .data Pulp/hold margm A 
365/193 194 semiconductor memory device mcludmg one or more of the 

’ data buffers described above. A method for controlling 

(56) References Cited propagation delay times Which can improve a data setup/ 
hold margm in a SM/DM dual-use data buffer. 
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