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Table S1. Detailed simulation models and parameters.
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Table S2. Randomness test results of the FBFET-based ring oscillator under NIST SP800-22

test suite.

Test type P-value Result
Frequency (Monobit) 0.7962534147376393 Random
Frequency within a Block 0.7962534147376393 Random
Runs 0.18883007821588327 Random
Non-overlapping Template Matching 0.9992522603315008 Random
Serial 0.4989610874592239 Random
Approximate Entropy 1.0 Random
Cumulative Sums (Forward) 1.0388250053759687 Random
Cumulative Sums (Backward) 0.8470584065743881 Random
Random Excursions 0.9821754508742055 Random
Random Excursions Variant 0.7150006546880893 Random




S1. Electrical characteristics of FBFETSs regarding lateral diffusion of dopants

Figure S1(a) and S1(b) illustrate schematic diagrams and transfer characteristics for the n- and
p-FBFETs with varying gaussian doping profiles, respectively. These gaussian doping profiles
simulate the lateral diffusion of dopants. As the lateral diffusion intensifies, the memory window
widths for both the n- and p-FBFETs increase due to the reduced length of channel doping regions.

Nevertheless, the FBFETs consistently demonstrated robust switching and memory capabilities

even when the lateral diffusion is intensified.
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Figure S1. Schematic diagrams and transfer characteristics of (a) n-FBFETs and (b) p-FBFETs
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with various gaussian doping profiles.
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S2. Retention characteristics of ring oscillator depending on FBFET channel thickness

Figure S2 shows both the positive and negative Vour retention properties of the ring oscillators
with varying FBFET channel thickness (75i). As the Tsi increases, the average Vour retention time
of the ring oscillator decreases; the average retention times are estimated to be 5500 s for 7si= 10

nm, 1363 s for Tsi = 30 nm, and 638 s for Tsi = 50 nm.
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Figure S2. Positive and negative Vour retention properties of ring oscillators with various Tsi



