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Study of Spatial and Temporal Stability of Non-Uniform Network
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Fig. 1. Resistor network to check temporal stability
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Fig. 2. Resistor network to check spatial stability
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Table 1. Simulation conditions for the uniform network
(temporal stability)

Parameter Value

RO 1k Q

R1 25k Q

R2a, R2b, R2c R2a=R2b=R2c

C 1pF

| (step current) 0~1.0us:0A,1.0us~:1.0mA
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Table 2. Simulation results for the uniform network
(temporal stability)

R2a=R2b=R2c | Temporal

[Q] stability

-100k stable -3.8k stable
-50k stable -3.75k stable
-25k stable -3.7k unstable
-10k stable -3.5k unstable
-5k stable -3k unstable
-4k stable -1k unstable

1

BEV
w

1 0 0.002 0.004 0.006 0.008 0.01

B FE(s)

B3 Huly/ — FTOH—EHR v bV — 7 RRIGE
(R2 =-3.75k DK 27E)
Fig. 3. Temporal response of the uniform resistor network
at the center node (R2 = -3.75k: stable).
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Fig. 4. Temporal response of the uniform resistor network
at the center node (R2 = -3.7k: unstable).
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Table 3. Simulation conditions for the uniform network
(spatial stability)

Parameter Value

RO 1k Q

R1 25k Q

R2a, R2h, R2¢c R2a=R2b=R2c
| ImA




NODE

5 ¥Ry U — 7 EHA LoV RIRE
(R2 =-3.75k DFf: Z27E)
Fig. 5. Spatial impulse response of the uniform resistor network
(R2 = -3.75k: stable).
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Fig. 6. Spatial impulse response of the uniform resistor network
(R2 = -3.7k: unstable).
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Table 4. Simulation results for the non-uniform network
(temporal stability)

R2a [Q] Temporal
Stability
-4k stable -3.695k unstable
-3.7k stable -3.69k unstable
-3.699k stable -3.68k unstable
-3.6985k stable -3.65k unstable
-3.6984k stable -3.6k unstable
-3.6983k unstable -3.5k unstable
-3.698k unstable
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Fig. 7. Temporal response of the non-uniform resistor network
at the center node (R2a = -3.6984k: stable).
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Fig. 8. Temporal response of the non-uniform resistor network
at the center node (R2a = -3.6983k: unstable).
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Fig. 9. Spatial impulse response of the non-uniform resistor
network (R2a = -3.6984k: unstable).
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Fig. 10. Spatial impulse response of the non-uniform resistor
network (R2a = -3.6983k: unstable).
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Fig. 11. Spatial impulse response of the non-uniform resistor
network (R2a = -3.7k).
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Fig. 12. Spatial impulse response of the non-uniform resistor
network (R2a = -3.68k).
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Fig. 13. Spatial impulse response of the non-uniform resistor
network (R2a = -3.6k).
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