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For problem 1), using the designed match, calculate the match-point impedance,
inductor impedance, input impedance (at terminals of matching network), input
reflection coefficient, and SWR at 95, 100, & 105 MHz. Tabulate results. Format:
col. 1 frequency, col.2 Z,, col. 3 Zin, col. 4 Z,, col. 4 Iy, & col.5 SWR.
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For a circuit operating at 100 MHz, design and sketch a single series inductor

matching network for a load Z; = 100 + j150 Q connected to a lossless transmission
line (250 Q2, 2 x 108 m/s). Use Smith chart solution method.
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Used MathCad (next page) for calculations of the equations below-
L= Z ;2 (fixed value)
b= VQ - fo (changes w/ frequency)
P P

[ =T, = 7z =zl
I-T,

Z ,=JjoL=j2nfL = Zn=Zn+ 2y

in:—Zin_ZO = SWR:—1+|F“‘|
Zin + Zo 1- | Fin |
S/ (MHz) Zn (Q) Zina (QY) Zin (QY) i (Q) SWR

95 304.87-j366.31 | j320.54 | 304.87-j45.77 | 0.1283£-35.1° | 1.294

100 248.15-j334.16 | j337.41 248.15+3.24 | 0.0075£119.3° | 1.015

105 205.92-j301.2 | j354.28 | 205.92+753.08 | 0.1503£123.1° | 1.354
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wp = 2-10° ms Z0=250 O ZL = 100+ 150 ©
d=04674 m L=53710° H

L= i;ig II'L| = 0.5571 arg(l‘L).% = 111.801 deg
SWR = iJ_r I:il SWR = 3.5155 no match

£100 = 100.10° MHz

277095 2.7-£100
pos = == p100 = T ——
VP vp

395 = 2985 rad/m 3100 = 3.142 rad/m
'mos — I‘L-e_jlz'ﬁgjd (ml00 = I‘L-e_j'z'ﬂmﬂ'd

1+ I'm95 1+ I'm100
Zmos = 70 LT 12 Zm100 = 7. L 12190

(1 - I'm95) (1 - I'm100)

[Zm100 = 248.15-334.161 | Q

[Zm95 = 304.87 - 366.31i | O

Zind95 = j-2-mfO5.L Zind100 = j-2-mw£100-L

Zind95 = 3205371 | Q [Zind100 = 337.407i | O

Zin95 = Zm95 + Zind95 Znl00 = Zml100 + Zind100

[Zin95 = 30487-4577i] Q |Zinl00 = 24815+324i | Q

Fings - Zin95 —Z0 Finloo - 210020
Zin95 + Z0 Zin100 + Z0
[[lin05] = 0.1283 | [[l'in100] = 0.00749 |
arg(1in9%) 20 = 35.12 | deg larg(Iin100)-~22 = 119.28 | deg
T ™
SWROS = L+ |inds] SWR100 = L+ |Vin100]
1— |I'in95| 1— [I'in100]|

SWROS = 1.294 | SWR100 = 1.015 |

£105 = 105.10° MHz

2.7 £105
p105 = Al
VP
(105 = 3299 rad/m
I'ml05 = |‘L_E—j'2-!’51[]5-.j

1+ I'ml05
70 L+ I'ml03)

Zm105
(1 - I'm105)

Zm105 = 205.92 - 301.2i | Q

Zind105 = j-2.w£105-L

Zind105 = 3542771 | Q

Zinl05 = Zm105 + Zind105

[Zin105 = 20592 + 5308 | Q

Finl0s - Zn105 —Z0
mivs = ————

Zin105 + Z0
|[lin105] = 0.15032 |

180
arg(I'in105)-— = 123.07 | deg
Tv

SWR105 = 1+ |rin103]
1- ['in105|

SWRI105 = 1.354 |




