ECE 3300 Plane Wave Reflection Using a Smith Chart

Redion 1 Region 2 Region 3

-t o1 -2 Q2 03

Region 1: p=p, e=4¢, o=0 d1=0.1),
Region 2: p=p, e=¢, o=0 d2=3/8 A,
Region 3: p=p, €=9¢, 6=0

Step 1: (going from O; to O,)

Z3(O3) =N3= 401 Q

At an interface, the characteristic impedance 1 is equal, so:
22(02) = Z3(O3) =401 Q= 125.67 Q

Normalize 7, :

25, (0y) =Z5(0,) /M, =40 Q/ 120w Q=1/3+j0

Plot Z,, (O,) on the Smith Chart

Step 2: (Rotating from O, to -d, )

Rotate 3/8 A, towards the generator (TWG)

Read Z,, (-d;) = 0.6 -j 0.8

Denormalize: Z, (-d;) = [Z,, (-dy) ][ N2 1 =1[0.6 - j 0.8][ 1207 Q]=226.2 - j 301.6 Q

Step 3: (going from -d, to O,)

At an interface, the characteristic impedance 1 is equal, so:
Z,(0y) =7, (-dy) =226.2-j 301.6 Q

Normalize Z, :

721, (01)=Z4y(0y) /M1 =2262-j301.6Q2/60nQ2=12-j1.6
Plot Z;, (O;) on the Smith Chart

Step 4: (Rotating from O, to -d; )

Rotate 0.1 A, towards the generator (TWG)

Read Z;, (-d;) =0.35 - 0.53

Denormalize: Z, (-dy) = [Z, (-dy) ][ n; ] =[0.35 -j 0.53][ 601 Q]=65.97 -j 100 Q

Step 5: Read I' , SWR, locations of E;, and E,,,,, etc.
I,(0,) = .45 £180°

I (-dy) = .45 £-90°

I''(0)) =.60 £-48°

I'i(-d)) =.60 £-118°
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