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Abstract This study develops a prediction model using a small long short-term memory(LSTM) network
to analyze the electrical characteristics of feedback field-effect transistors (FBFETs) based on
Technology Computer-Aided Design (TCAD) simulation data. As FBFETs exhibit hysteresis
characteristics due to abrupt current changes at latch-up and latch-down transitions, it is difficult to
achieve high prediction accuracy by using traditional methods such as multi-layer perceptron (MLP).
To address this problem, we applied a parameter-efficient LSTM model, achieving R?*= 0.998 and RMSE
= 2x107%, by optimizing data preprocessing and incorporating a weighting strategy based on latch-up
and latch-down currents and voltage values that reflect the electrical characteristics of FBFETs. The
trained model parameters were extracted to develop a compact model, enabling Simulation Program
with Integrated Circuit Emphasis (SPICE) simulations. This prediction model facilitates the design and
optimization of FBFET-based memory and computing devices, contributing to improved performance
and reduced power consumption in IoT applications.

Key Words : IoT; LSTM, Memory Device, Feedback Field-Effect Transistor, Device Characteristic
Prediction
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[Fig. 1] Schematic structure of the feedback field-
effect transistor (FBFET) consisting of a
p—mp-n" silicon body with gate-controlled
channel regions
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Input(x¢) : {Ts;, wf, Lew, Vps, Vst
LSTM Layer !

Linear Regressor
Output : Ips
[Fig. 2] Architecture of the proposed LSTM model

for FBFET electrical characteristic
prediction.
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[Fig. 3] Simulated /bs-Ves transfer characteristics
of the FBFET, showing abrupt current
switching behavior used for model
training.
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[Fig. 4] Comparison of prediction results of
Ibs-Vss transfer characteristics of
FBFET using LSTM model with hidden
layer size of 64 and number of layers
of 1. (a) linear scale, (b) log scale
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[Fig. 5] Comparison of prediction results of
Ibs-Vgs transfer characteristics of
FBFET using LSTM model with hidden
layer size of 16 and number of layers
of 2. (a) linear scale, (b) log scale
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