
(12) United States Patent 
Takeuchi et al. 

(54) NOISE SUPPRESSION CIRCUIT, ASIC, 
NAVIGATION APPARATUS 
COMMUNICATION CIRCUIT, AND 
COMMUNICATION APPARATUS HAVING 
THE SAME 

(75) Inventors: Hideki Takeuchi, Tokyo (JP); Masami 
Murakata, Tokyo (JP); Masaaki 
Yamada, Tokay (JP); Reiko Nojima, 
Tokyo (JP); Takashi Ishioka, Tokyo 
(JP); Mutsunori Igarashi, Tokyo (JP) 

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

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

(21) Appl. No.: 09/146,035 

(22) Filed: Sep. 2, 1998 

(30) Foreign Application Priority Data 

Sep. 2, 1997 (JP) ............................................. 9-237303 
Sep. 11, 1997 (JP) ............................................. 9-247202 
Mar. 26, 1998 (JP) ........................................... 10-079156 

(51) Int. Cl? .................................................. H03K 5/00 
(52) U.S. Cl. ....................... 327/554; 327/311; 327/558; 

327/551 
(58) Field of Search ................................. 327/552, 551, 

(56) 

327/553, 554, 555, 556, 557, 558, 311; 
333/172, 173; 257/401, 202 

References Cited 

U.S. PATENT DOCUMENTS 

5,367,187 A * 11/1994 Yuen .......................... 257/401 

111111 1111111111111111111111111111111111111111111111111111111111111 
US006459331Bl 

(10) Patent No.: US 6,459,331 Bl 
Oct. 1, 2002 (45) Date of Patent: 

6,191,647 B1 * 2/2001 Tanaka eta!. .............. 327/551 

FOREIGN PATENT DOCUMENTS 

JP 59-212027 11/1984 
JP 360217724 A * 10/1985 

OTHER PUBLICATIONS 

Takashima et al., Noise Suppression Scheme for Giga-Scale 
DRAM with Hundreds of 1/0s, (1996), pp 43-49. 

* cited by examiner 

Primary Examiner---Dinh T. Le 
(74) Attorney, Agent, or Firm-Foley & Lardner 

(57) ABSTRACT 

A noise suppression circuit encompasses an internal circuit, 
a bypass capacitor, first and second transistors. The internal 
circuit has high and low level terminals, and the low level 
terminal is connected to a low level power supply line. The 
internal circuit is supplied with enable and inverted enable 
signals. The first transistor has a first control electrode, and 
one main electrode is connected to the high level terminal. 
The first control electrode is supplied with the inverted 
enable signal. The bypass capacitor is connected between 
the other main electrode of the first transistor and the low 
level power supply line. The second transistor is connected 
between the other main electrode of the first transistor and 
a high level power supply line. The second transistor has a 
second control electrode supplied with the enable signal. 
The second transistor is not conductive when the internal 
circuit is active. 
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