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Introduction

von Neumann bottleneck:
v' Separation between memory and computing system

v" Low data capacity and long processing time

Photosynaptic transistor:

v Integrate sensing and information storage

v" Mimic human learning behavior Input pattem input neurons 100
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Lee, K., Han, H., Kim, Y., Park, J., Jang, S., Lee, H., ... & Park, C. (2021). Retina-Inspired Structurally
Tunable Synaptic Perovskite Nanocones. Advanced Functional Materials, 31(52), 2105596.
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Introduction

Objective:

v' Simple device architecture with photoactive SAMs

v Low energy consumption

v" Photosynaptic transistor
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Comparison with ODTS:

v" Chains with equal number of carbon atoms

v' Existence of chromophore

v Ability for charge storage
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Synthesis
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Device Fabrication

» Electrodes : 70 nm thick by deposition
« Active layer : 50 nm thick by deposition

 Electret:

SiO, (100nm)/Si substrate Rinsed by toluene

— plasma-treated for 8 min B TAPHO0WYSL — 30 min at 80 °C in vacuum
Si0, (100 nm)




* Intermolecular interaction = aggregation
* Roughness: DPP > BDT > IID > ODTS

= morphology of active layer was affected
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Energy level and Optical

140000

120000
100000
80000
60000
40000 |
20000}

Intensity (cps)

0

—— DPP/DNTT
IID/DNTT
—— BDT/DNTT

—— ODTS/DNTT

440 460 480 500 520
Wavelength (nm)

540

Exciton quenching and charge trapping

Norm. PL Intensity (a.u.)

Analysis

@ DPP
@ 1o
7,,=0.469ns @ BOT
l @ ooTs
— Fitting|

W ..:.. labm,s
R 1] 'm_ A

Ty =0.508 8

fye—

Ty =0476 N5
}

- .
*eet o o
Fe O W e 3.
. - -
e i —
DI Te—

Ty = 0.539 ns

-1.87

= =3.08 316
_ =
3 5 3.70
3| E &
o =] =]
= =
=
- 51 519

-5.68 -5.73

Strong donor—acceptor interaction
= unstable excitons

(‘n"e) Ayisuaju| pazijewioN

Normalized Absorbance (a.u.)

500 600 700 800
Wavelength (nm)

(Y]
[=]
o
»
(=]
o




Electrical Characteristic

» |ID shows the best photoresponsivity

»  Short-term memory characteristic = Artificial synapse
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Electrical Characteristic

EPSC (nA)

High PPF ratio = 144%
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EPSC (nA)

EPSC (nA)

Electrical Characteristic
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Conclusion

\
1 | lID performs STM to LTM behavior in photosynaptic device
1

2 | High PPF ratio is achieved using 530 nm = 144%
|
3 | Ultralow energy consumption is attained at low V4, = 0.029 fJ

J
4 | Recognition accuracy = ~100%
/
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Thanks for your attention
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