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A Study on a Cell Body Model Considering IC Implementation
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Abstract: Since neural networks have superior information processing function, many investigators attempt to model
biological neurons and their networks. Furthermore, a number of studies of neural networks have recently been undertaken
with the purpose of applying engineering to the brain. When the large scale Artificial Neural Network (ANN) is constructed, it
is desirable that mounting area of cell body model constructing the ANN is small.

In this paper, we reduce the gate voltage of NMOS as a negative resistance device for the purpose of constructing a cell body
model with IC. As a result, we kept gate voltage of NMOS as a negative resistance device to less than 2[V]. Moreovet,

mounting area of a cell body model is reduced to about 2%, when compared with previous model.
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Figure.1 Cell body model

Figure.1 OFIAAET L OBWEFHL Z DL TIORT. £
FHHIIRRE L LT VourVeg=Voan=0[V]1 £ 15 &, M &
Mg D R LA o — ) —ZAMNTITEALZZN A U TR
729, Mi& MR®D RLA »— Y —ARNITETRD T
20N Ee MyOS— k=Y —AROENMEDS O[V]T
BHDHD, MyD LA v — Y —ARNCHERNIEE A
EVRALIRN. ZOIRHED D VAIZ LY Mp %> T, Cy,
Cp \CEMMBEREEND. Cp il =BT, My, Mg
D RUA =V =AM ZAI BN, Cylliiil
Ate. CylZEBMANEED Z LT, Vo B LALH B3
D, My, Mg D RLA > — Y —ARNZENENET D
728, My, Mg ICERBFNIGD S, ValZX D Cy,
Co [CEMMBEEINDHZ LT, MyOF —h—Y—2
I My DEHELL EOTEIEDR 2D, MyD RLA o —
V=AM R E RERPIRAVIED H. ZDEE, My
DT AT MEIE My, MgDT AT REX D k&
W28, My, Mg Z AL SV DR Cull
TAVATR, Vou DLH END. Vo 335 E3 D & Voan
HALH ERY, Mc D7 — b — Y — A BELL B
BIEADNY, Mc 3 EEIT 5. Mc 23 EEI§5 Z & T,
Cq, CoMDEMAGIKIKL. ConDEMMTEHN
Nz kicky, My DF— b= —A[OEBENMFEN
OVIIZIEDE, My®D RLA »— V=X, 13E A
EERBNTENRL 72D, Vou \TIE - 72FBHIE My, Mg
DEBIEHRIND ZET, Vo BT Y, Vgam HILH
TA5.T5 L McIEOFF £720, FEUNVAIZ & D Cy,
Cop \ZEBEMNEFESIALD Z & THIRZAR 0 KT

Figure.l (28T, MR 7Z2URRETY, T AT b
ARSI S LT, Y alb—Y gy ETIIRIEY
ITHZLENTED. LML M DARWES, MyD7F—
NFENT Ve (K9 SIVIRREE DL Ao TLED . 4

1: HRBELT - i 2 BRERT - B - B+ 3: HRLAZHR

1015



Tk 27 £E BAAXRFHEIFE Fii#ESTFRE

[FIf# A LTV % NMOS O 47— k DIt 2[VIFEE T
bH1D, FuMeEIToTE, THELL EOEEN
0, FIEEIThRWEEZ OGRS, L, M&
AT DHZ LT Vy IR TFSELZENTE D, FHE
KREORETHEGFTE LT MOS O A% S
%, ZOZ LMD, Cp, ColdZNEN MDA —k—
RLA UEOEERREE My D7 — b — Y —ZED%
ARETHR SN TS EEZZBND. M B 7RWEE,
Cyq & CldHB EN, Vou & Vo FICFER RN AT
%, ZOLE MDY — NERL Ve lE Culh 5 BT
& Vou & Voo INTHEAE U Te AR RT3 2 FEE DTN
ERTIENTED. M ZFA LTSS, Vean 13 Vo
K VIRWENIZY Z o7 anb. £I2 Mc DT — &
Veram (ZHEET 5 Z & T Vou— Vo MINTHAE L T %4
Kih Cy & CuplihnBITHZenTED. HEIEh
Vean— Vg MIZ T T U REEE S 7o Z L1280, Vg
P8 Vo £ 0 BALOERN L TH D Vogan DEEEEZT 5 2
ETVDETT 5. £ MyDOT AT hMbaRE L
THZET, McORENDIEL 720 Vg KT 5.

Figure.2 |24 [RIHEZE T DT T LV ORHEE R T
FIXDNG, Vou MIIRAMED IZ L TND Z L3 HnnD.
7o, AMHEHEET & L TOREIZRFD My 07— b
BN CTH D Vg 5 NMOS DIt £ Cd 5 2[VILL FITHIZ
BILTWAHZENDND. D Ens, SRR
B HIBUAE T /LIENMOS D47 — FDIMEAR EETE T
WHEWZ D,

2 ¢
E 15 ¢t
z Vo
S =+ VaVp
(@]
> 05 Vcram
— Vo

Time[ns]

Figure.2 Cell body model characteristics
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Figure.4 Monte Carlo analysis
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