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Try to solve:

* Z,=100Q Z, =20-40 Q

2y =160- 240 Q

I. The SWR on the line.

Il. The reflection coefficient at the load, and at the input of the line
ii. The distance from load to the input impedance of the line.

Iv. The distance from the load to the first voltage minimum.

v. The distance from the load to the first voltage maximum
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Define Source/Load Network Terminations...

128,830 Deg
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Delete Selected Component
Delete Selected Component

Zo: Value:

Zo: [100.0 | Value: [128.830 |

ooooo

ooooo

D Lock Source Impedance D Lock Load Impedance
[ ] Lock Source Impedance [ ] Lock Load Impedance
R < - . Gamma: 0.70711 = -32.6609 Z 1.61601 + -2.46670
j : : +j
VSWR: 582843 | ¥ 00000 4 5 00000 VSWR 5.82843 | Y 0.18583 j 0.28366

At the input impedance:

['input=0.71L-32°

pl=129°

L=1*129/360=0.364 on smith __>(.5-.438+0.296=.36 1)
Lmin=(0.5-438) 1 =0.062 4 __>f1=22°

Lmax=0.312 1 __>pl=112°

At the load:
Swr=5.8
I'Noad=0.7L-135°
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Note:

G, (—¢)+ jB, ()

Conclusion: The same Smith
chart can be used as an
admittance calculator.



As an alternative, we can continue to use the original I plane, and add
admittance curves to the chart.

A ) ) I

(T

Compare with previous Smith chart derivation, which started with
this equation:

Z,(~1)= L(r (=) =R, (~0)+ jX, (/)

(F ()

If (R, X,) = (a, b) is some point on the Smith chart corresponding to I" = T,
Then (G, B,) = (a, b) corresponds to a point located at I" = - I, (180° rotation).

= R, =acircle, rotated 180°, becomes G, = a circle.
and X, = b circle, rotated 180°, becomes B, = b circle.

Side note: A 180° rotation on a Smith chart makes a normalized impedance become its reciprocal.



Admittance Smith Chart

Conductance Circles Susceptance Circles
1ﬁm{l"}




Inductive (B, < 0) G,=0
A

I' plane

Short ckt.

_ Open ckt.

\J
Capacitive (B, > 0)
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Impedance and Admittance (ZY) Chart

Short-hand version

NORMALIZED IMPEDANCE AND ADMITTANCE COORDINATES
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1.Find y on

Admittance ch
2.Read same
From correspa
Circles on imp

7=0.5-j0.5

3.Find T from
And REF coefffruler

['=04452-116°
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Using impedance-Admittance Smith Chart
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Given:
['=0.52+45° Zo=

Find Y

(0.38 - j0.36)

Example 7

y =

.Plot '
1
500
(7.6
50%(1.38+1.3]
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Adding Elements Ad m itt ance

A matching network is going o be a combination of elements

connected in series AND parallel.

Impedance is well suited when working
with series configurations. For example:

V:ZI ZL:ZI-l_Zj

Impedance is NOT well suited when working
with parallel configurations.

YAV
ZL _ | =2
L+ 25
For parallel loads it is better o work with
admittance. 1
Y| =—

[=YV Zl YL=Y1+Y2

O0—1 Zl
Ly
Z Z
Y, Y,




General Rules

Adding Series Components

» Impedance Smith Chart

O

Addine Parallel (Shunt) Components

» Admittance Smith Chart




Navigation in the Smith Chart

. in blue: Impedance plane (=Z)“
in red: Admittance plane (=Y)




Navigation in the Smith Chart (2)

—eleeil ®

Shunt L Shunt C




I' plane

Note: The Smith chart is not actually being used as a transmission-line calculator but
an impedance/admittance calculator. Hence, the normalizing impedance is arbitrary.
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Adding a Series Capacitor

: 71=0.5+j.7 |

X =1 I
— o= 1.22=
z

e |

Z=05+i0.7

If we have initial impedance
7=0.5+j0.7
We add a series capacitor

5
8T os \
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Since resistance does snot change
We move on constant circle from

j0.7 to -j0.3

7=0.5-j0.3

Values on ADS for f=1GHz
7=25+j35

Zin=25-j15
1/wc=Zin-Z=50

so C=1/(50*2pi)=3.18pF




Adding a Series Inductor

X =j1.4=jol/Z
- 7

4

O o

If we have Z=0.5-j0.4
We add series inductor
X=j1.4

We move on resistance circle
Zin=0.5+j1.0

Values on ADS

Z=25-j20

Zin=25+j50

jwlL=j70 so L=70/(2pi)=11.14nH
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Adding a Shunt Capacitor

G=0.5 B=-0.5j
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Yin=0.5
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For ZL=1+j1.0
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Yin=0.5+j0.5

Zin=1-j1.0



Adding Shunt Inductor

YL=02+05 § =T

adding shunt inductor
with JB= - 70.7

Jiz

Yn=0.2-;01

Read from impedance chart
Zin=2.4+j2.5




what is the input impedance of network shown in Fig below
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Solution :use impedance admittance smith chart
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3.3157 nH

Example 9 o
1 Z, =7 ™ =7 9894 pF —
Zh =— (R+ja)L)
jaC
: R+ joL N
) 7(0—6:( +JjeoL)
j#wc+(R+ij) f=2.4GHz
R+ joL Z,=50Q

" 1-@LC+ jwRC
50+ j(1.5080x10°)(3.3157x107)
1-(1.5080x10")"(3.3157x10)(1.9894x10 ) + j(1.5080x10" ) (50)(1.9894x107)
=20-j40 O

[ _(20-j40,-50
(20— j40) +50

= 0.624-98°

VSWR = 4.2654




Normalized value is used in impedance admittance smith chart (also using ADS smithchart)

A
3.3157nH
54 YT ZL
LT <&
1.9894 pF
= =2 4GHz
B Zo=50

ZL=50

ZA=50+ 2*pi*2.4'*3.3157

ZA/Zo=1+i1

Bcn=2*pi*2.4*1019*1.9894*10"-12*50=1.5

(B) Z.Y, and Gamma
Gamma: 0.62016 < -97.1237 Z: 0.40002 +H -0.80001 «— ZB/ZO

ZB=20-j40

VSWR: 4.26541 Y: 0.50000 + 0.99997




Example 10 with shunt C, G, series Land TL

e.g. Z,=20-j25Q
f=159 MHz (o =109

+0.125L
. Find Z;,, T,, VSWR.
. 1onH WG
r— 20Q 50‘2. A8 I ZL 164." ‘
Zmn 22 : 20pF ’

Z, =04-j0.5

B

wC/Y, = 0.02Z,= 1
X = 0l/Z, = 10/Z,= 0.2
G =G/Y, =ZJ/R=50/20 = 2.5

3 (0.28.0

Z, = 50(0.28+j0.13) = 14 + 7 Q

r,, = 0.57 (164°)

NORMALIZED IMPEDANCE AND ADMITTANCE COORDINATES
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(GHz) Z0 (Ohms)
[0.159 ) |[50 | 4 Normaiiz
i
Define Source/Load Network Terminations.
1
20 Ohm
10
10
& Load
O Saurca
M Lock Load Impedance
< | 162.927 ra 0.27375 + 0.13908




