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2. Research Background

3. Ringing test for coaxial line

5. Conclusion
• Limitations of loop gain in stability test of physical systems.
• Ringing test for transmission lines using Nichols charts
 Observation of self-loop function can help us  optimize the 
behaviors of transmission lines easily.
Future work:
Stability test for parasitic components in printed circuit boards, 
physical layout layers, floating load systems…
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4. Simulation Results
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oPolar chart  Nyquist chart
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Ringing in electronic systems

Solving the stability test problems:
• Overshoot in high-speed transmission lines 
• Limitations of loop gain and Nyquist diagram
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Physical model of transmission line

Characteristic impedance
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Apply superposition at the node Xout,

Transfer function and self-loop function

Schematic of the coaxial line

Parameters of the schematic model

Parameter Value Parameter Value
Metal width (W) 0.71 mm Substrate thickness (H) 2
Trace length (L) 40 mm Dielectric constant (εr) 4.6

Metal thickness (Tm) 35 mm Loss tangent (Tan) 0.01
Metal resistivity 17.2 nΩ Frequency 1.5 GHz

Surface roughness 0.1 um Characteristic Impedance 50 Ω

Variable Value Variable Value

La 0.25 nH Z0 50 Ω

Ra 1.82 mΩ Loss 1.6 mdB

Ca 0.1 pF Skin depth 1.7 um

Ga 6.81 uM/Ω Delay 0.2 ns
Parameters of the physical model

Simplified model of transmission lines
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Matching 
impedance

RL = 50 Ω, 

RS = 5 Ω 


