ee481 lossless TL example 02.xmcd 34

2.6 con e
ex, Fimdd JQwa/_f anﬁ//e/“ff/juﬁmﬁ'ﬁ?f ){a/ Lur SO s

rme fzh con/r"f?&nf for [he clecanllf slrow .

p——8 =125 A ——>
(2] g—
_—9 r
r"’l VI(’

_ 0 Zo= 75 [7o+; 50
= o f
\/7 70(2°V 2 WﬁZ.'Sx/oe"’Cc o j
£ = 842> | »
{
/:’¢ 2.'r\ t
0™ ’
Vg=48.¢ 180 v £.=842.10° Hz = ZL:=70+j-40 0
I\ = 1.25 vp=23-10° mis 720:=75 Q

Calculate variables related to transmission line

wi=2 7 f x::vf N=0273] m. l=Ix-Xx [=03414] m

8= [3=23.0019] radim
vp
Calculate reflection coefficients & input impedance
ZL - 70 ; 180
I'L := ITL =0.268 | arg(TL)- — = 81.703 | deg
ZL + 70 0
_i.6 180
[1:=TL-e 29! [T =0268]  larg(Tl)- — = -98.297 \ deg
L)
. (1+11) . :
Zin:=Z70->—— = Zin = 60.5769 — 34.6154i |  Q
(1-T1)

1) Assume we used matching network on load & matched source, i.e.,
Zg=7Zin=70and I'L1 =0.

I't1:=0 Zinl := 70 Zgl =70

: Zinl — _ 180
Vinl =Vg:| ———— [ Vinl| =24 | V arg(Vinl) - — =10 deg
Zinl + Zgl T
Vinl 180
Vopl = - , |VOpl =24| V arg(VOpl) - =-90 | deg
JP Ly B L)
Vinl | 180

linl := i |linl] =032 | A arg(linl) - — =0 \ deg
LY
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| - Vopl|)? | ve )
Pinl := 0.5 - Re(Vinl - in1)  Pavgl := 0.5 - ([vop1)) Loy e (Vg)”
Z0 8- 70
Pinl = 3.84 | W IPavgl =3.84| W Pl =384 | W
‘ 2
VO 1:
Pavg_incl := 0.5 - ( ZIZ)) |Pavg_inc1 = 3.84 | W
(lvopt))*
Pavg refll :=05.- " — % .(/TL1l]|) [Pavg refll =0 W
PVal := 0.5 - Re(Vg - Tinl) PVgl =768 W
1+ |TL1|
VSWRI= |y VSWRI=1]
Pl
RL1 =20 log(0) = = — — 1-100 =50 %
0g(0) = oo = Sy n | %

2) Choose Zg = Zin.

7g2 = 7Zin |Zg2 = 60.577 — 34.6151 l Q Rg2 := Re(Zg2) Xg2 :=Im(Zg2)
Zin 180
Vin2:=Vg-| ——  -— 'Vin2| =24 \Y arg(Vin2) - — =0 de
in2 := Vg (Zin L7 g2j | Vin2| | g(Vin2) - | g
Vin2 ‘ 180
Vop2i= - o [VO0p2I=24067] V  farg(VOp2)- - = 7458 | deg
JP L. TP )
Vin2 : 180
lin2 =+~ (T2 = 0344 | A arg(lin2) -~ = 29.745 | deg
Zin T

Pin2 := 0.5 - Re(Vin2 - Tin2)

[Pin2 =3.584 | W

2
VOp2
Pavg inc2 := 0.5 - (?—p—)
70
; N2
vop2 )
Pavg refl2 := 0.5 - (le) ) (TL )?

PVe2 = 0.5 - Re(Vg - Iin2)

2
(Vg)™ Rg2

L T R
Rg2™ + Xg2

P2 =3.584 W

Pavg inc2 = 3.8613 | W

ﬁ)avg_ref12 = 0.2773 | W

[PVg2 = 7.168 | w
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1+ |TL
VSWRZ =1 [VSWR2 = 1.732 |
RL2 :=20-log( TL ) IRL2 =-11.437] dB
- 2 2100 =50 | %
T by LA ’

3) Choose Zg = Zin*.
7g3:=Zin  [Zg3=60.577+34615] ©Q  Rgd:=Re(Zgl) Xeg3 = Im(Zg3)

_ Zin — , 180
Vin3:=Vg-| - |[Vin3 =27.642 |V  larg(Vin3) - = -29.74 | deg
~ Zin+ 7g3 ‘ T
Vin3 ' 180
VOp3 = o, Sy |'VOp3| =27.719 | V larg(VOp3) -~ =-104.32 ‘ deg
e) _J. . 'IT
Vin3 . 180
lin3 = Tin3 = 03962 ] A arg(lin3) - — = W deg
Zm T
2
— \Y%
Pin3 := 0.5 - Re(Vin3 - Tin3) py . UVe)
8- Rg3
Pin3 =4.7543 | W IP3=47543] W
| (Ivop3|)* — |
Pavg inc3 := 0.5 - 70 [Pavg_mc3 =5.1222 | W
| N2
'VOp3 }
Pavg refl3:=0.5- ( %) (1L )? Pavg refl3 = 0.3679 |

PVg3 = 0.5 - Re(Vg- Iin3) PVg3 =9.5086 | W

1+ TL|
VSWRI = L [VSWR3 = 1.732 |
RL3 :=20- log(|T'L|) RL3=-11437] dB
3o M3-100=50] %
2 pygs 1 = ’

[, =47510/ > ] = 2640 >, =3.5940

i

Véwil= 173 VS = ( VSt = 1473
7 550% ‘o all cases,




