
APPENDIX 

The resistance, capacitances and inductances of circuit model are evaluated by the formulas 

available in the literature. They are given here for reference: 

The capacitor iC is equal to the average of iaC  and ibC  for a better approximation 
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The interdigital capacitor is considered as a transmission line with width wc and characteristic 

impedance Zoc in order to determine its capacitance and inductance. Its magnetic behaviour is 

neglected [11]. The interdigital capacitor and its circuit modal is shown in Fig. 1. 
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Fig. 1.Interdigital Capacitor. (a)Layout;(b)Circuit Model 
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The capacitance and inductance of step junctions are [8]: 
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The shunt stub is modeled by a capacitor stC parallel to a series combination of stL and stR . The 

via is modeled by viaL connected in series with viaR and the formulas are given in [8].The circuit 

model is shown in Fig. 2(a). The T- junction controls the right-handed part of the CRLH and its 

model is given by [16] which is shown in Fig. 2(b).    
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Fig. 2.(a)Shorted Stub Model (b)T-Junction Model. 
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Where h is in µm and viar is the radius of via.   
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 The parameters of T-junction are [8]: 
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The microstrip line connecting the interdigital capacitor and meander inductor is [8,11]: 
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Where, 
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And meander inductance is  
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