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Design and analysis of a low delay decoder circuit

XIN Xin, WEI Dongdong, TONG Xingyuan

(Shaanxi Engineering and Technology Research Center for Communication Specialized Integrated

Circuit Design, Xi’an University of Posts and Telecommunications, Xi’an 710121, China)

Abstract: To address the issue of large decoder delay in high-speed random memory interfaces, a
low-delay (LD) 2-4 and 3-8 decoder is designed based on a standard 0. 18 pm CMOS process. It
employs the cross-combined transmission gate logic (TGL) and the dual-value logic (DVL) to re-
duce the load capacitance of the inputs and outputs while optimizing the intrinsic delay and logic
effort of the decoder. Simulation results show that the worst-case delay of the proposed LD 2-4 decoder
is reduced by 31. 65%, 25.74%, and 20. 99% compared to the conventional decoder (CD), the low-
power (LLP) decoder, and the high-performance topology decoder, respectively, at a power supply of
0.6 V and a signal input frequency of 100 MHz. At an operating frequency of 31. 25 MHz, the proposed
LD 3-8 decoder achieves a worst-case delay reduction of 41. 82% and 36. 26% compared to the CD and
the pre-coding technology (PT) 3-8 decoder, respectively. Benefiting from the proposed 2-4 and 3-8 de-
coder circuit structures, the product of power consumption and delay in the 4-16 decoder is minimized
when compared to existing decoder circuit structures.
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