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Table 1 Result of test
W ik PHHCIE n | FE0E m i
Frequency | 1000 | 1000 1. 0000
Blockfrequency | 1000 | 1000 1. 0000
Run | 1000 | 1000 0.9020
Longest Run | 10000 | 1000 1. 0000
Rank( 8 X 8) 1000000 100 0.9910
Cusum( mode= 0) 1000000 100 1. 0000
Cusum(mode= 1) 1000000 100 1. 0000
Random-excursion( state-4) | 1000000 68 1. 0000
FFT | 10000 | 1000 0.9950
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Implementation of Chaos-Based High-Speed Truly
Random Number Generator

Yu Jun, Shen Haibin and Yan Xiaolang

(VLSI Institute, Zhejiang University, Hangzhou 310027, China)

Abstract: The piecewisedinear chaotic expression is chosen to design random number generator( RNG). The effect of the
expression’s parameters to the iterative sequence is analyzed. and the optimal scope for choosing the parameters is given. T he
RNG is realized by an analog circuit. It is composed of eight subcircuits whose structure is identical to each other and an anti-
saturation circuit. Every subcircuit is composed of an operational circuit and a sample/hold circuit. Their working process is
analysed. The way to eliminate the charge injection in the switched-capacitor circuit is also discussed. The chip of TRNG is
taped out in TSMC with the 0.25um, mixed signal process. The total area of die is 2. 34mm’. Test of the TRNG chip is also

finished.
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