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Figure 1  The schematic diagrams of the crystal structure and polarization characteristics for ferroelectric materials
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Figure 2 The schematic diagram of the MFIS cell structure and its working principles
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Table 1  Comparisons of the basic physical and electrical properties of the typical ferroelectric materials for FeFET
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Figure 4 The retention characteristics and pulse programming/erasing characteristics of FeFET with HfO, buffer layer



6 om0 R F

(B RHF R Fa4 %

HfO, ki K ZenpZ AR E Bl FeFET BFSE b i &
I8 G PR BRE ST A, HEO, S H R 1k e —
REAS B 2 MIFIS 45 14 mp 20 2% 5% oh J2= LR (9 44
B A RA B A R RS ST AR Z A
FAHEE P R SR i Joi o, 0 A %) e oL 3 P B L O I ke

B S AR r K02 REAS A5 2 d K FRBE R ], A
7 AT LA e ERERS AR I e R IR A % 2 2
UTARR T FE ) 25 M AS TR B v K % oh JZ= b0t 2 G
XFI ) FeFET fUPERELLEL, ] RIXS FeFET fF 5293
WA —AB 20 T i

R2 AEEKEPEREIIAE FeFET BBEMERELLER
Table 2 Comparisons of the electrical properties of FeFETs with different high — K buffer layers
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Figure 5 The microscope image and the electrical properties of the first reported 64 k bit FeNAND flash memory in the world
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vice and its drain current — gate voltage characteristics
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Ferroelectric — Gate Field Effect Transistors; Working Principle,
Materials Design and Recent Research Progress

LU Xubing”*, LI Ming, LIU Junming
(South China Academy of Advanced Optoelectronics, South China Normal University , Guangzhou 510006 , China)

Abstract; A systematic introduction to the basic working principles of FeFET is given, which focus on the material
design rules in the FeFET, the main ferroelectric materials and high — K buffer layer materials, and the electrical
properties of their corresponding FeFET devices. Furthermore, the latest research progress on FeFET such as FeC-
MOS logic circuits, FeENAND flash memory circuits, and novel FeFET device structures based on oxide semicon-
ductor and organic semiconductor will also be introduced. Finally the possible future research prospect on this field
will be suggested.

Key words: nonvolatile memory ; ferroelectric — gate field effect transistor; flash memory; organic semiconductor;
oxide semiconductor
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