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A Study on the Noise Effect in Neuron Model
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Abstract: Neuronal chaotic activity has been clarified, but its relation to brain function is not make clear. By analyzing the chaotic

response of a neuron model, we can infer what role chaotic activity has on the brain function. However, in the current neuron model,

it is difficult to observe the chaotic response due to factors such as noise.

In this paper, we construct a neuron model with discrete components and measured its response. As a result, the simulation suggest

the chaotic property. However, when measuring the chaotic response, it is clarified that proposed model necessary to design a bias with

a margin for the negative resistance device

1. Fanx
Za—RrOAFAEmL, A YT IVETOEKR=
a—arEHWTH LI SN0, HERE & DR

DOITWEZITHA L TR, b4 A RE & bk sE

EAREODOT B 720121E, EFIREBICEB T B15 5 2 fdr
TOMENGH DN, RIEZZNELT O IITHANAO IR
Thbd. £IZT, BFHRICIIVBE L =oa—m
BT NDANFAIEETT D2 LT, DA ASENR
JMFEREIC KT L, D &9 B2 F o0 2 2 &
MAETH DL EBEZOND. lcTFkx X, EHERNL
CMOS 7'BEADHTHEARER =2 —Rr VET L&
22 L, VDEC IZ X 0 IC AL & ATV IEARRREORIE 21T
S72BL UL, $BREE T /UTHIIMESJE L BREE U
ThoHIZH, /A RZLDTFWREOHERIZELY I A
AISEOBHNIREETH 5.

Kim T, MESKREES &3 572, VLSI & H
W 4 A7 U — MEREIC K W RERIER D=2 —n1 v
ETIVEMEL, TOIREIZOWTHIEEIT-7-. F
7o, WIE LT =D ) A AOEBIZ OV Thgta
{ToT=DOTHET B,

Fig.1 |2, == —n8 &7 /UK LIELHE O AT ER
[=2.2pA, 13.57MHz Z A/ LTZBED T I 2 b—2 g
FERAORT. X, BRI A, M-
ETFTNOHINEEZRL TN, RRIRTERY,

— 7R - BAEM L BICEMIME AR e
DD, Fig2 IZ, Figl OISEWREH B e=140°12
BWTHE LY ¥ —r~y 7 a7, FRIZEBNT,
RER AR ORI BT D M EEZ, Mt EE O
RER 2 ALY 2n Z b L72BR o EE 2R LT

5. RRP AT EBY, V-2~ 1 2O —
7%ﬁomw%ﬁ< LS. Fig.l DIRMEZE(LA
A REFEICHET Db D Tho2Gh, VF—r~
v TVIHEE DI 2 7= 72\ 728, Fig.l DINEIREIX
NARSETHD EHERTE 5.

2.0
1.5
IH 1.0
b 0.5
0.0
0 2 4 6 8 10
B 1 [us]
Figure.] —==—1  ET7 /LVOISERE

0=140°

/

0 L

0 0.1 0.2 0.3 0.4

BEValV]

0.5 0.6 0.7 0.8

Figure.2 Figl DY X —r~<v
Fig3lZ, 74 A7 V— B LIc=a—a %7

NOREREREZRT. FX@)IL]1 % SmA, SkHz & L7
BROISEIE 2, [FX@O®)X T % 5SmA, 21.8kHz & L7z

1: ARET - -7, 2: A RET - B - &1, 3:

HRHET - #8 - &1

975



SHTEE HAKRFHEIFEH FiM#ERTRE

BROICEW I AT, REIZHBW T, Sk 4,
M= —n BT VO NEEL T LTS, X
(@), ©—7E\EIZEAHEELFF Ok L, Kbk
— 7 @E, AL BICEEIMEITIR w2 b
5. FEIZ, @0bREELTEY) Y-~y 7%,
RIS, GPBREELE) X —r~ T aRd. ¥
W, BRI E ORRIC BT 2 H1EEE, M
B ORI LA 22 2L LIZBo I EEZR L
TWa. He), icmdEkh, UF—1~y 7 id4F
EOBBI NN bbb, ok, 4
EWER L7274 A2 U — ML b =a—aET
NOREFREFRIT 7 A RICHKT 25ETH D L HEHIT
x5, £, KHee)E@EE LEGE, Ko7y
NA—EDONEIMRET 5720, HdLV b /A AR
MIRNZ LR D . ARG T D52 LD,
NMOS %7 — MNEEDOZELIZ L > TEMERILE 25 A
TEAMERIIE T2 NMOS O 7 — NEED /) A XIZE K
REBEZIT VDL LEEZLND. ZDOZ b, AT
APEEPEFDONMOS DA 7 AE & 7 — MNEED
A RIZMHZ D DERMDEHDEDIZT HNENRDH 5.

4.0

EBE[V]

1.0
0.0
0 2 4 6 8 10
B & [ms]

(@) Cg=10pF, I=5mA, 5kHz @ & X D&
4.0

3.0

EBE[V]

0.0
0 2 4 6 8 10
B ] [ms]

(b) Cg=10yF, I=SmA, 21.8kHz O & & DR

Vit [\’r]
2

[#%]
e

0 1 2
Va[V]

© @FTHV =<y

d) OB F2—r~y T
Figure3. == — 1 &7 /L OHIERE R

3. £&

S, T4 A7 U — MBRIC KV IERIRED =2 —
0UETIVEREL, ZOIREICHOWTHIEEZIT-T-.
ZORER, VI al—va BT A A& R
L7ehy, WAREEZFENT L IHlz>TUE, /74X
DB Z T TWAERPISZE IS L TREOH 5
WA T AFEF T HMERS L Z EEH BN L.

%I, SBRIOWPEREREZ S LI A ZRRZITV,
NAASEEZRET HTETHD.

4. BEIE
[1] AREE T DOIERIE & A F 2 7 R & AL |,

IEICE Fundamentals Review, Vol.8, No.2, pp.102-114,
2014.

(2] /INEBERH, Mo R, Vel : (5ERRE %S
B LTo= B BT AR B R
TRk 29 AR AR T 2 TR,
pp.1055-1056, 2017.

976



