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Introduction to Neuromorphic Computing:
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Ferroelectrics Ferroelectric hafnium oxide?2| S%t
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Polarization Switching Dynamics Simulation

LGD theory

Landau theory
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Polarization Switching Dynamics Simulation | L-K equation
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First order reversal curves method
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Polarization Switching Dynamics Simulation
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Polarization Switching Dynamics Simulation | &7} & 3. switching dynamics 23 O|&

/

N\

AP
i to log £
F(log toa
log t,
AP |

log t

KAl O| 2 (Kolmogorov-Avrami-Ishibashi)
. single crystal@| %, & HO|El characteristic time t, & S22,
stretched exponential X & polarization switching®.

AP(t) = 2P [1 — exp{—(t/ts)"}]

O3], polycrystalO| ALt disordered ferroelectric?| &%,
to AM7H B 225 74

Nucleation-limited-switching model
: KAIO| 29| ferroelectric domain M&E L=
nucleation time t,2| £X0f 2|3}l polarization switching0| 28 &.

AP(E) = 2Ps f [1— exp{—(t/to)"}1F (log to)d (log to)



Contents

4. Conductance Modulation of Neuromorphic Computing



Conductance Modulation of Neuromorphic Computing

Polarization map of the ferroelectric film
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Conductance Modulation of Neuromorphic Computing

FET2| channel®| conductance2t= €Al mapping?
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In the potentiation,
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Conductance Modulation of Neuromorphic Computing

In the potentiation,

Conductance(G)
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In the potentiation,

Voltage (V)
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In the potentiation,
Conductance of the channel layer
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In the potentiation,

Voltage (V)
S = N W O = N WO =D WO =N W

We employed the log function.
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The linearity for pulse train G is better than others. poommmmmomeseommnnooe ST :
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In the depression,
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Percolation &2t
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The percolation threshold is known as = 0.593 for 2D square site.

The nucleation is more dominant than the domain growth in the polarization switching.

0.8

0.6

pP{p)
0.4

0.2

0.0 0.1 0.2 0.4 0.5
I-p
T T I T
(b)
L 1 | |
1.0 0.9 0.8 0.7 0.6 0.5



Conductance Modulation of Neuromorphic Computing | #X| EHAE M7

Vol. 10 e No. 5.« May « 2024

ELECTRONIC
P MTERlAl.S

Open Access

BN

WILEY .*vcH \ b i Adv. Electron. Mater. 10, 2300698 (2024)
A B i Inside Front Cover



Conductance Modulation of Neuromorphic Computing
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