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A Study on the STDP Characteristics by the Spatial-Temporal Summation Using the Hardware Neuronal Model
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Abstract: In the research on the synaptic plasticity which is a basic process of learning function, STDP (Spike Timing

Dependent synaptic Plasticity) generates between an input of pre-synaptic neuron and back-propagation of action potential to

dendrite of post-synaptic neuron by physiological experiments. The purpose of our research is construction of the electronic

circuit model that can cause STDP which is the learning function of a living body. In this paper, we examine firing

characteristic for the time lag of two inputs and changing characteristic of synaptic weight when the model outputs a pulse in

higher than two inputs.

1. FAMNE
Txld=a—I 2y MU= OFEANS, EHE,
AP LTI 5 20T S 7z STDP (Spike Timing
Dependent synaptic Plasticity)!' % Bz 0 A7z H: [ 517
D= R =7 OFEET VO E BIOIZ, ~—FK
UxT =a—nET IV E W TEERDIKO FETER
WBRD 1 D Th D FEHEREEZW DT DT DITHZE

ZToT0%. BIEETOBRTIT 1 DOf==2—n
VINBE DA T T = a—a UETFANKEAT S LD

IRRIE TR E T > C& 2. 5%, FEET VEHK
T OB, ATID N WG EC AT ORFZERI IR D5
BB, =a—8a T INVOEEERET 5%
TR 5.

KFaTIE, BEORI=a2—arnbDANEMAT-
BROIRFZEEIINE 2 Nk L, BHRZEE T T L OTEEhE
MDOEAIZ DN TR EITo 72,

2. N— Rz =a—a T
X 1 A8 E®RFHCHW - =2 — g VBT LA R/T.

KETZMIMAEET L (LLT CM) & BhRZEER =
N—= R A NETIV (LU CPpy) % 9 EIFES I HEE L7
H D% 2 OWFN B L=k Zeii €5 L (LU DM)
THERK L7-. 2 2 TSR L 72 2 2% DM,, DM, &
L, TIEMERT D CPpy & ZAEIL CPpyijy CPpw;j

L L7z, AEFT L DM ICHILERS AT &N, CM
AE%#%.:@%,MA@FM@Wk@%ﬁE,k

R 2 N2 T AR I HKT D) Rk
i@[m“iﬁ@iimAhﬂﬁéﬁVVVXiﬁﬁﬁﬁA
FEIZ CM 3L A& T L, DM~/ S L 23 s HE S
5. F O, RBERIZ KD T R EEN & WSk
LCETRAELEEREMNEDXA I TITED T
TAETNDOYF T AREEWEMENIZELL, DM OFF
EMNENTHET LV THD. SEIOMKREF T
CPpy ~D AN WS, CM D3V X &2 H ) L7y \%3
DA %, AN ORFZERIFININE X2, DM @
ERNENDOELIZ OV THRET 21T 72, ks, AElD
o &b BRSO & LT 2 A TRt 21T -

Figure 1. Schematic diagram of neuron model.
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Figure 2. At;, Vs ver-vezo.
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Figure 3. Firing waveform of It;,;=0.1[ps].
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Figure 4. Firing waveform of It;,;=0.3[ps].
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