(a)

Si

In/SiO,
patternin

InP growth

Ty

Device

fabrication l

Gate Oxide




From pre-synaptic
neuron

(a)

(b) From
pre-synaptic neuron

Vesicle

Al,O
: * } Synapse sio,
lon channel

To post-synaptic Si
neuron
@ Neurotransmitter

() Na*lon

To
post-

— .
synaptic

neuron



(3)40
120

70F - 0
777 (b ()., (of | e
50+ t 40+
50
< a0 §30*
= 30r % 20-
=B L 87
10; 10+
1!0 20 3.‘0 4.0 4.0
Vds (V)
1.0 2.0 3.0 4.0 0.0 1.0 2.0 3.0 4.0 0.0 1.0 2.0 3.0 40

Vds (V) Vds (V) Vds (V)



10° g
(a) F
10'
-~ 10
-
T 100 E /
E
2107
107 /
) I I I 1
10 -4 -2 o 2 4
Vs (V)
(c)
T 18 Before pulse 025
N — Elasticity (Vg=0.1 V)
T 14 — Potentiation (Vg=-5 V)
E — Depression (Vg=+5 V) -0.20
g 12\
£
£ 10k
]
g
8 0.8
g 06r
& 04f
Y
@ 02 ~0.05
E 0.0 I | I I 1 |
=% =20 -10 0 10 20 30 40
Time (s)

lys (MA/Mm)

-3

-0.8

Synaptic Weight Change (%) =

S
=]

20

&
=]

-0.4 0.0 0.4 0.8
Vgs (V)
o STP Data
—STP Model
o LTP Data
—LTP Model

2
S
8
Potentiation 7 Depression
1 I | I 1
-4 -2 0 2 4

Vgs (V)
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