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Design of low delay hybrid logic adder based on positive feedback
XOR/XNOR gate

YE Shunxinl, WANG Pengjunl’z*, WEN Liang3, ZHANG Yuejunl, ZHANG Xiaotian'
( 1.Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China;

2.College of Electrical and Electronic Engineering, Wenzhou University, Wenzhou 325035, China;
3.Department of Electronic Technology, China Coast Guard Academy, Ningbo 315801, China )

Abstract: In order to solve the problems of threshold loss and high delay in pass transistor logic adder, we
propose a positive feedback hybrid logic adder with low delay and no threshold loss. Firstly, the threshold loss of
pass transistor logic XOR gate is analyzed, and a full-swing XOR/XNOR gate is designed according to voltage

locking of positive feedback circuit. Then, the delay of proposed gate is mitigated based on the size difference of

transistors in proportional to the logic circuit. Lastly, by taking advantage of pass transistor logic, transmission

gate logic and static complementary CMOS logic, a low delay hybrid logic adder with no threshold loss is

designed. The simulation results indicate that the presented hybrid logic adder accomplishes 12.75%

improvement in speed performance and 10.88% reduction in PDP as compared with the transmission gate full
adder using a TSMC 65 nm fabrication process.
Keywords: positive feedback; XOR/XNOR gate; low delay; threshold loss; hybrid logic adder



