
AMD EX1010 
U.S. Patent No. 6,239,614 

0001

United States Patent [19] 

Douseki et al. 

[54] CMOS LOGIC CIRCUITS HAVING LOW 
AND IDGH-THRESHOLD VOLTAGE 
TRANSISTORS 

[75} Inventors: Takakuni Douseki; Junzo Yamada; 
Yasuyuki Matsuya; Shinichirou 
Mutou, all of Kanagawa, Japan 

[731 Assignee: Nippon Telegraph and Telephone 
Corporation, Tokyo, Japan 

[21} Appl. No.: 333,235 

[22} 

[63] 

[30] 

Filed: Nov. 2, 1994 

Related U.S. Application Data 

Continuation of Ser. No. 981,183, Nov. 24, 1992, aban
doned. 

Foreign Application Priority Data 

Nov. 26, 1991 [JP] Japan .................................... 3-311007 
Dec. 6, 1991 [JP] Japan .................................... 3-323382 
Dec. 9, 1991 [JP] Japan .................................... 3-324512 
Feb. 3, 1992 [JP] Japan .................................... 4-017537 

[51] 
[52] 
[58] 

[56] 

Int. Cl.6 
................................................ H03K 19/0948 

U.S. CI •................................ 326/33; 326/81; 327/541 
Field of Search ..................................... 307/443, 451, 

307/475, 473, 296.8; 326133, 81, 58; 327/541 

4,103,188 
4,320,509 
4,435,658 
4,473,762 
4,714,840 
4,791,323 
4,956,691 
4,999,529 

References Cited 

U.S. PATENT DOCUMENTS 

711978 Morton .................................... 307/451 
311982 Davidson et al ......................... 371125 
311984 Murray et al ........................... 307/450 
911984 Iwahashi et al ........................ 307/443 

1211987 Proebsting .............................. 307/443 
1211988 Austin ..................................... 307/443 
911990 Culley et al ............................ 307/475 
311991 Morgan, Jr. et al .................... 307/475 

Pll 

CSB 

QL1 

CKB 
INV2 CK 

I OL2 

111111111111111111111111111111111111111111111111111111111111111111111111111 
US005486774A 

[11] Patent Number: 

[45] Date of Patent: 

5,486,774 
Jan.23, 1996 

5,151,621 
5,164,621 
5,180,938 
5,187,386 
5,200,921 
5,223,751 

911992 Gato ........................................ 307/443 
11/1992 Miyamoto ............................ 307/296.8 
1/1993 Sin .......................................... 307/443 
211993 Chang et al ......................... 307/296.8 
411993 Okajirna .................................. 307/451 
611993 Simmon et al ......................... 307/451 

FOREIGN PATENT DOCUMENTS 

62-194635 
62-194634 
62-194636 

811981 Japan . 
811987 Japan . 
811987 Japan . 

OTHER PUBLICATIONS 

Chen, John Y.; CMOS Devices and Technology For VLSI; 
©1990 by Prentice Hall, Inc.; p. 98. 
Clocked CMOS Calculator Circuitry by Y. Suzuki et al., 
IEEE Journal of Solid-State Circuits, vol. SC-8, No. 6, Dec. 
1973; pp. 462-469. 
Zipper CMOS by C. M. Lee et al., IEEE Ciruits and Devices 
Magazines May 1986; pp. 10-16. 

Primary Examiner-Edward P. Westin 
Assistant Examiner-Benjamin D. Driscoll 
Attorney, Agent, or Firm-Blakely, Sokoloff, Taylor & Zaf
man 

[57] ABSTRACT 

A logic circuit includes a low-threshold logic circuit, a pair 
of first and second power lines, a first dummy power line, 
and a first high-frequency logic circuit. The low-threshold 
logic circuit has a logic circuit element constituted by a 
plurality of low-threshold field effect transistors. The pair of 
first and second power lines supply power to the low
threshold logic circuit. The first dummy power line is 
connected to one of power source terminals of the low
threshold logic circuit. The first high-threshold control tran
sistor is arranged between the first dummy power line and 
the first power line. 

11 Claims, 9 Drawing Sheets 
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