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Fig.1 (a) p-type standard AND Dominos with low-
V. devices; (b) p-type standard AND Dominos with
dual- V, devices
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Fig.2 Charging and discharging mechanism compari-
son between common source (a) and source follower

(b) configuration
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Table 1 Normalized gate leakage current of low-V, and high- V. devices at two typical die temperatures

nMOS pMOS
IR (45 1 2 P45 1 IR 11145 17 o 1 5 1F
A Tieak (Lup s L gare) (110C)H 34.9(33.3,1.6) 2.7(1.2,1.5) 22.8(22.7,0.09) 1.09(1,0.09)
B: [ (110C) 4.7 3.5 0.1 0.1
A: Teak (T s Toare) (25°C)H 126. 2(66.5,59.6) 60.4(0.8,59.6) 56.3(52.8,3.4) 4.4 (1,3.4)
B: I (25C) 159.1 124.0 5.3 5.3
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Fig.3 (a) SEFG structure; (b) Proposed design
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Table 2  Process, threshold voltage (V) of devices

and temperature
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Table 3 Leakage current of four gates in the different input vector and clock states at 25°C and 110C (Unit: A)

iR i R BRZS (25°C)H

AR R AR A (110°C)H
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A Novel p-Type Domino AND Gate Design for Sub-65nm CMOS Technologies

Wang Jinhui''", Gong Na®, Feng Shoubo', Duan Liying'. Hou Ligang',
Wu Wuchen', and Dong Limin'

(1 VLSI and System Laboratory, Beijing University of Technology, Beijing 100022, China)
(2 College of Electronic and Informational Engineering, Hebei University, Baoding 071002, China)

Abstract: A novel p-type Domino AND gate utilizing the sleep transistor,dual threshold voltage,and source following evalua-
tion gate (SEPG) techniques is proposed. HSPICE simulation results prove that the leakage current of the proposed design
can be reduced by 43% .62% ,and 67% while improving the noise margin 3.4% .23.6% .and 13. 7% when compared to
standard dual V, Dominos,standard low V. dominos,and the SEFG structure under similar delay time, respectively. There-
fore,the proposed Dominos AND gate solves the high leakage current and deteriorated robustness problem in sub-65nm
CMOS technologies. Finally, the inputs and clock signals combination sleep state dependent on leakage current characteristics
is analyzed,and the optimal sleep state is obtained.
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