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Next Generation Switching Circuit Phenomena of Prior Evaluation
by Scale Expansion Method
Kenji Nasu®, Seiji Kondo, (Nagaoka University of Technology)

This paper proposed the scale expansion method as a technique that evaluated the phenomenon without

using the next generation switch beforehand as reproduction. Parallel line circuit and single line GND plane

circuit confirmed the effectiveness of the proposal method. The next generation's high-speed switching circuit

operation should consider the influence of the measuring instrument machine. The error margin at the

attenuation cycle by the input capacitance of the probe has been decreased from 47.3% to 18.6%.
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Fig. 1. Parallel line.
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Fig. 2. Single line with GND plane.
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Table 1. Experimental conditions of Parallel line.

Scale expansion constant o= 1 2 5
Line length It[m] 1 2 5

Line cross-sectional area a[mm’] 0.15 0.3 | 0.75
Distance between lines d[mm] 2.0 2.8 4.5
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Table 2. Experimental conditions of Single line with

GND plane.
Scale expansion constant o= f 1 4
Line length  |t[m] 0.5 2
Line cross-sectional area afmm®] 0.15 0.6
Distance between lines d[mm] 2.0 4.0
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Fig. 3. Measurement of line parameter.
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Table 3. Line Parameter of Parallel line.

a=p 1 2 5
R[QUm] | 063 | 038 022
L[zH/m] | 1.10 | 1.03 | 1.07
ClpF/m] | 156 | 152 | 158
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Table 4. Line Parameter of Parallel line.

a=p 1 4
RIQ/m] | 035 0.13
L[zH/m] | 045 | 047
ClpF/m] | 484 | 476
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Fig. 4. Experimental circuit.
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Fig. 5. Experiment result of Parallel Line
(Z=Open).
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Fig. 6. Experiment result of Parallel Line
(A=260lQ)).
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Fig. 7. Experiment result of Single Line GND
plane (%=Open).
25 —
20 —
= 15 <
2 10
> 3 — 4
0 1 _w_j
R : : : —
-20 20 40 60 80
-80 0 80 160 240 320
Time [ns]
25 —
20
=15
Z 10
= Vi
0o = w4
5 a4 : : . —
-20 20 40 60 80
-80 0 80 160 240 320
Time [ns]

8 1 GND 7L —> DR F(4=91[Q))
Fig. 8. Experiment result of Single Line GND
plane (%=91[Q)).
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Fig. 9. Simulation model.
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Fig. 11. Probe model.
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Fig. 12. Experiment and Simulation result

(with probe model).
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Fig. 13. Experiment and Simulation result

(with ideal probe model).
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Table 5. Error of Attenuation cycle.

tpexp[n18] tpsim[nS] tperror[ %]
a=p=1 247 16.8 473
a=p=2 40.1 31.6 267
a=p=5 913 82.6 18.6
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