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Effect of moving TWG M4

1 Z Z Y
z I=414)=—=y, wheez =—", z,=—F, y, =—+
ZL Z0 ZO yO
the length A/4 — moving z on smith chart — gives us admittance of the load
ippeiooR_ A transmission line of length
[=21/4

transforms a load reflection I,,., to its

Input as
I.=I .e#P8=T .&%=_T
in load load load

Thus a normalized load impedance z is
transformed into 1/z.

A In particular, a short circuit at one end is
r, e transformed into an open circuit at the
e e S e other. This is a particular property of the
Impedance ST 2/4 transformers.
1/z

when adding a transmission line
to some terminating impedance we move
clockwise through the Smith-Chart.



Effect of moving TWG M4

IMPEDANCE OR ADMITTANCE COORDINATES

Example3
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Note:

Same mathematical form as for Z:

2, (1)

1+T
1-T

J

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.



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

I' plane

Short ckt.

_ Open ckt.

\J
Capacitive (B, > 0)



Impedance and Admittance (ZY) Chart

NORMALIZED IMPEDANCE AND ADMITTANCE COORDINATES S h 0] rt- h an d Vers i on

I plane
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Using impedance-Admittance Smith Chart

— ot 025 o

" o 0z
it
T ¢§.*L_.+.T_HHM n2s Tc.NJ.fT

...f.,_.mr__ -Huulmﬂmmrmﬁd_n.zem.wﬂmz...l_mou

- LR OF ——f——

:Eﬂ_m._u,m.ﬂw_ =12 T elE
ZAS A 8

-+
+

(m
¥ — it
0.2
e
i
i )
I—| =1
Sk
gE] | A
.T._ |_.||1m__
- —h
-
£ s
4 0E
[T s
[ ] Tab ]
f
__H.._-_. __| 0l 4_. -
[StE \ T\
| ..m.n___ > KRR
_ "o
e : L]
o
_m._,m_ SN o] L
”_” 2 = e a
I bo 10) =4t
4 - =
_z._....m_ ] ] _umm. -
e - 60| ,_.I....I -
_n_._..u__ +L.| &
B : SAETIRAAe
|1 RS
Yo AN A= NN me Ay
____.u = | i TR
,_,H. iy 90| 1aE | L
- [}
\ H - | 20 |___1
T
\2 1718
ta -
- _ll_E- 1.|F__|1_J-
1 R aans
(R - T 1 fe
SEAERE AN
-3 __IIIW. AT
£ + £ _._.JJW. Jm. T
T A
< J..l I__I _ w |__I._.| -
5 D D=
.m - e ”.m.q -
o e
a3 7 T T 5
I o~ g . aax SR AN
© % ERassane
N g B _ e :
% ] < . e 1 i : :
 LA)
p— # = T =
I—- m _._r..h_,v.. __..M.\U 5 04y ] 7 ll.u_ww
. - I e I
= .V_J > 5 = = 3,,_.3___ J.meffl_m_um_m T T alt
& . N SR
w § 2 23 R LT L L Wt L
- — * e ™ a0
L F 0 £ g5 o = O —oNaiav T e
o O i 5 S T T T
m L o | +
= S o o0
Ic —2 Tl = ™
i o i )
_— L
AR > p
L} L} 0
LN
I
N



Adding Elements Ad mittance

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

L Admittance Smith Chart




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

X = -j1
— o=
z

r |

Z=05+i0.7

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

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

71=0.5+j.7 |

*
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Adding a Series Inductor

X =j1.4=jol/Z
- 7

4

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




Adding a Shunt Capacitor

G=0.5 B=-0.5j
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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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