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Our  Gr oup | Re- Designing Integrated Circuit  Building Blocks via Ferroelect ronics

from defective to collective switching
via ultrathin-enhanced ferroelectricity

for atomic-scale resistive switching
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from high-k to negative-k dielectrics 
via mixed ferroelectric-antiferroelectric order

for ultra-low power logic transistors
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from p-n junctions to ferroelectric diodes
via hybrid ferroelectric-ionic order

for unlimited scalability crossbar arrays
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from electrochemical to electrostatic energy storage 
via antiferroelectric-to-ferroelectric phase transitions

for ultrahigh-power ultrahigh-density capacitors 
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W. Zhang, Nat. Electron., 2020.

AI Har dwar e Con sider at ion s

Analogue neural network based on 
two- terminal memristor  crossbar  array 
 Sn eak pat h s lim it  cr ossbar  scalabilit y

High - Per for m an ce High - Scalabilit y

J. Seok, Adv. Func. Mater. 2014
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Fer r oelect r ic AI HW| Overcoming Convent ional Bot t lenecks (Dr. Hongkai Ning)
AI HW Plat for m

2D- Chan n el Fer r oelect r ic FETs
High - Per for m an ce @ BEOL

Bot t len eck 1: In - Sit u  Lear n in g
Tr ain in g- In fer en ce- In - On e

En dur an ce- Ret en t ion  Dilem m a

Bot t len eck 2: Spar se Tr ain in g
In - Mem or y Spar sit y

Accur acy- Efficien cy Dilem m a
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W Shin  et a l. Giant  switching, rect ificat ion , and scalability via ferroelect r ic- ionic in- memory comput ing plat form. In  Prep
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Ferroelectric AI HW| Towards Unlimited Array Scalability (Dr. Wonjun Shin)
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J Kim et a l. Analog reservoir  comput ing via ferroelect r ic mixed phase boundary t ransistors. Nat . Commun. 15, 9147 (2024).

Fer r oelect r ic AI HW| Synapse- Neuron Co- Integrat ion (Dr. Jangsaeng Kim)
AI HW Plat for m

Oxide- Chan n el Fer r oelect r ic TFTs

Seam less  Physical Reser voir  Syst em
Volat ile  Reser voir , Non volat ile  Syn apse, & Volat ile  Neur on  in  sam e FeTFT plat for m
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Fer r oelect r ic AI HW| Synapse- Neuron Co- Integrat ion
Seam less  Physical Reser voir  Syst em

Volat ile  Reservoir , Nonvolat ile  Synapse, & Volat ile  Neuron in  same FeTFT plat form

FUTURE: Wear able Medical AI Devices  for  Con t in uous Healt hcar e Mon it or in g
Health monitor ing: hear t  rate, ex/ inhale, sleep pat terns, etc.

→ Small size CNN/ DNN/ RC is sufficient
In tegrate FeTFTs on flexible plat form co- in tegrated with elect r ical (ECG, EMG, EOG) sensors

Dr . At har va Sahasr abudhe

Dr . Jan gsaen g Kim


	Ferroelectric AI Hardware:�Overcoming Conventional Paradigms & Scalability Limits
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9

