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A Study on the Characteristics of Synaptic Multiplication
for SONOSFET Memory Devices
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ABSTRACT

EEPROM technology has been used for
storing analog weights as charge in a nitride
layer between gate and channel of a field
effect transistor. In the view of integrity and
fabrication process, it is essentially required
that SONOSFET is capable of perfdrming
synapse function as a basic element in an

artificial neural networks. This work has
introduced the VLSI implementation for
synapses including current study and also
investigated physical characteristics to

implement synapse circuit using SONOSFET
memories. Simulation results are shown in
this work. It is proposed that multiplication of
synapse element using SONOSFET memories

will be developed more compact
implementation under present fabrication
processes.
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Table 1. Specification of SONOSFET
Classification Specification
width x length 15 gm x 15 pgm
polysilicon thickness (S) 3000 A
blocking oxide thickness (O) 65 A
nitride thickness (N) 165 A
tunneling oxide thickness (O) 30 A
packaging ceramic DIP

Table 2. Simulation Parameters
(PSPICE ver6.21)

Parameters Values Description
w 150 x 10™ | channel width [M]
L 15 x 10 | channel length [M]

TOX' 17.7 x 107 | effective thickness [M]
RD 1450 x 10° | drain ohmic resistance [€]
RS 1450 x 10 | source ohmic resistance[@}
RDS 20 x 10° | static drain-source resista

nce @ Ip&Vgs on-state[Q]
VT 2.5 threshold voltage [V1
VIM3] 3 weight voltage [V]

TOX" = Tro + (ox/en)Tx + Tso
assuming (€ox/en) = 0.52




Fig.l. SONOSFET Synapse Circuit Model
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Fig.2. SONOSFET Structures

2.0m

1.0ma

-sv ov v 10v
o 14 10
Gate-source Voltage

Fig.3. Transfer Curve of SONOSFET
(Simulated)

Fig.4. Qutput State Characteristics
(Simulated)



