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Circuit Simulator 
Download LTSpice from the web site of Linear Technology 



What is Spice? 

SPICE: Simulation Program with Integrated Circuit Emphasis 

A language which describes electronic circuits (corresponding to circuit diagrams). 

ex) a CR circuit and a dc power source * 0---R1---1---C1---2---V1---0 

R1 0 1 10 

C1 1 2 20 

V1 2 0 5  

.END 
Graphical user interface: Circuit diagram 

Linear Technology 

web site 



Operation example 



2.4 General Properties of Resonance 
and Resonance Circuits 

Harmonic oscillator:  
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Kirchhoff's law 
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Eigen frequency w0 



2.4.2 Resonance and Phase shift 
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多聞丸 

Resonance:  

Reactance =0 

Total Phase Shift 

Change: p 



Kondo Resonance and Phase shift 

Jun Kondo 

1

2
𝑠↑ 𝑑 ↓ − |𝑠 ↓ |𝑑 ↑  

𝐸F 

E 

Many body resonance. 

But still has the phase shift of p/2 ! 

Co atoms on Ag (111) surface 

Co (magnetic) Defect (non-magnetic) 

Schneider et al., Phys. Rev. B65, 121406 (2002).  



Quartz crystal filter 

F r e q u e n c y   ( H z ) 
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