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Abstract

In this study, we examined the quasi-nonvolatile memory characteristics of silicon nanosheet (SiNS) feedback
field-effect transistors (FBFETSs) fabricated using a complementary metal-oxide-semiconductor process. The SiNS
channel layers fabricated by photoresist overexposure method had a width of approximately 180 nm and a height
of 70 nm. The SiNS FBFETs operated in a positive feedback loop mechanism and exhibited an extremely low
subthreshold swing of 1.1 mV/dec and a high ON/OFF current ratio of 2.4x10’. Moreover, SiNS FBFETs represented
long retention time of 50 seconds, indicating the quasi-nonvolatile memory characteristics.
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Fig. 1. Fabrication process flow of SiNS FBFET. (a), (b),
(c) Active layer patterning, (d) thermally growth

of gate insulator and poly-Si gate patterning, (e)

ion implantation and (f) contact metal patterning.
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Fig. 2. (a) Optical top-view image and (b) cross—sectional
TEM image of fabricated SiNS FBFET.

O 2. HE= SINS FBFETS| (a) &St $i0|4 0|0jX] L
(b) A TH TEM O[O|X]|



Quasi-nonvolatile Memory Characteristics of Silicon Nanosheet Feedback Field-effect Transistors 21

2. 23+ 9 nF

SiNS FBFET&= HEE A]P|E(CG)}t =113 Ho]
E(PQ)l I7He Adel oo x71dos =g Ad
FIE P PGoll 2ALES I p-AEEE
2AEH FARITHS, 18]

—>
10} Vps =25V State 1
L Ve =-2.0V
:E 107}
~ r
w107}
P State 0
10}
:
-13 1
10 - 0 1 2 3 4
Ve (V)
(b)
107
Vo =-2V

103 Ve =0V

Fig. 3. (a) Transfer curve (IDS-VGS) and (b) output
curve (IDS-VDS) of SiNS FBFET.
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Fig. 4. The memory characteristics of (a) state 1 and
(b) state 0.
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