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Parallel-Plate Waveguide
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Boundary condition:
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Maxwell’s Eqn. to Wave Eqn.
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Solution of Wave Equations
Ex(z,t): f+(t—z/vp)+ f_(t+z/vp)
Hy(z,t):g+(t—z/vp)+g_(t+z/vp)

f, (t —2/V, ) : propagate to +z direction

f_ (t +2/V, ) : propagate to -z direction
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Definition of V and |
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Telegrapher’s Equations
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Wave Equations of V and |
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Solution to Wave Equations of V, |

V(zt)= f+(t—z/vp)+ f_(t+z/vp)

I(z,t)zg+(t—z/vp)+g_(t+z/vp)
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Equivalent Lumped-circuit of an Infinitesimal
Parallel-plate Waveguide
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Voltage and Current waves

V(z,t):V+(t—z/vp)+v_(t+z/vp)

ol 1oV

B> —=—T— v, [v (t—z/v,)-V (t+2/v,)]

I%dt—) I(z,t):Z—O[V+(t—z/vp)—v_(t+z/vp)}
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Telegrapher’s Eqn. in Frequency Domain

Time harmonic :
V(z,t)=Re{V(z)e"}

1(z,t)=Re{l(z)e"}
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Phasor Form of V and |

solve (5),(6)

= |V(z)=V,e " +V ek

=V (z,t)=Re{V(z)e*"}
=|V, |cos(wt —kz+ ¢, )+ |V_|cos(wt+kz+¢ )

S)—>1=- _1 é\l: K V+e—jkz_Lv_ejkz:L(VJre—jkz_V_ejkz)
JoL 0z oL wlL Z,

1= Zio(v+eij ~V_e¥)
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Voltage and Current Waves along a Transmission

Line
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V(z,t):V+(t—z/vp)+V_(t+z/vp)

I(z,t):ZLOV+(t—z/vp)—ZLOV(t+z/vp)
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Voltage Reflection Coefficient by Transient-state
Analysis (1)

V+
KVL at source terminal: Y+ =Rol. V. =Ry 74V,
t=0 _—C +
Rr,r % :>V+ :VO ZO
. i V+ Rg +Z 0
Vi :
o L& V. =R I,
KVL at load terminal: (V. V)
t=1/v + o VitV =R o)
p — ] Z, Z,
Ve=Vt4+Vv- = R —-Z
. jﬁ: V_:V+ L O:FV\/+ y tatonat Taines o et
——O R +Z, o HAMBARE




Voltage Reflection Coefficient by Transient-state

Analysis (2)
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Steady-state Voltage at Source Terminal
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Space-time Diagram
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