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Abstract: Through the research of a True Random Number Generator (TRNG), which is a low-power and high-
noise source, a new type of low-frequency clock is designed. It can amplify the thermal noise of resistance more
than 100 times, thus reducing the bandwidth and resistance value of the circuit, reducing the area and power
consumption of the circuit, and making the jitter of low-frequency clock reach 58.2 ns. The circuit is designed
by SMIC 40 nm CMOS technology. The flow sheet and test are completed. The output speed of TRNG ranges
from 1.38 to 3.33 Mbit/s. The overall power consumption of the circuit is 0.11 mW and the area is 0.00789
mm? The output of random number meets the test requirement of AIS31 true random number entropy source,

and passes the security test of National Secret 2.

Key words: True Random Number Generator (TRNG); Resistance thermal noise; Low-frequency oscillator

jitter; Low power consumption
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