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Fixed - point square root algorithm for microprocessor -based
protection and monitoring devices
YAO Bin',CHEN Yu-tao®, LI Jing-zheng'
(1. Beijing Sifang Automation Co.,Ltd.,Beijing 100085, China;
2. Tianjin Electric Power Company,Tianjin 300010, China )
Abstract: Square root calculation is very normal in microprocessor- based protection and monitoring
devices,and its speed and precision influence device performance directly. Selecting proper initial
value is the key in application of Newton iteration. The characteristics of Newton iteration method
used in square root calculation is analyzed,based on which the way to select the proper initial value
is proposed for two kinds of faster and more precise square root calculation. For the integers,the
initial value is set according to its binary bit number;for the magnitude of complex,the initial value
is set according to its real and imaginary parts. The proposed algorithm is simpler(at most one
division operation ) and more precise than the classical square root calculations. Though the proposed
square root algorithm is discussed for fixed - point number(integer),its concept and the way of initial
value selection is useful for floating- point number.
Key words: square root; Newton iteration method; initial value; relative error



