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5" Smith Chart
@ Reflection coefficient plane
. F:|F|ef6’ Normalized Impedance or Admittance Coordinates

where 0<|T[<1, 0° <0<360° (or 0< 6 < 27)

Developed by P. Smith
at Bell Telephone Laboratories in 1939

Very useful when solving transmission line problems ///

m)» Visualizing transmission line phenomenon

=) Intuition about transmission line and
impedance-matching problems

Normalized impedance (or admittance)
z=7/17Z, (or y=Y/Y,)

Z,(or Yy): arbitrary value
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A" Smith Chart

@ If a lossless transmission line of characteristic impedance Z, is terminated
with a load impedance Z,,

r_Zi=Zy _(Z,/Z)-1 _z,-1_
Z,+Z, (Z,/Z,)+1 2z, +1

O’ « I'=71(Z,)

where z,=Z7,/Z,: normalized load impedance

_ +1 781 —JjBl iBl —jBl -j2pl
- Since z, /D _VyleT+le 7] e +le , lile
1) V'[e?-Te’z, &7 -Te’” 1-Te/?”
1+Te /" 1+T .
inl:o:zf—1 = Lo =—FZ0 «TI=1|e”
Z, 14T 1+[C[e”
z,=—F= 1+ —z,=g8(Z)

"z, 1-T 1-]0|”
= LletI'=T,+/I;and z;, =7, +jx,.
__I+T_(14T)4 T, {(1+T)+ T {(1-T,)+ T}
Zy=n X, = = —— 2 12
_(1-I?)-[4 T,(+T)+, (=T, (1-I>-T?)+ or,
(1-T,)" +I; (1-T,) +T;
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A Smith Chart
= Real and imaginary parts:
1-T-T7; .- 2T,
" (=T’ +T

r, = 9
©(-T) T

= Rearrangement of real (or resistance) part
L 1-T7-T7
-1, 4T
r,(1-T,) +n[; =(1-T)-T;

[0

1/3

)

L2, +1)=2rT +(r, + DI =1-7,

2r,

1—
r +T7 :—rL<—x2—2ax+y2 =b
r,+1 1+r

2 2
r- r, +Fl.2=1_rL+ T, _ 1 2
r, +1 I+, (r, +1 (1+7r)

. . 7, :
= Resistance circles- Center: ( L ,Oj Radius:

r,+1

-

l1+7




A" Smith Chart

= Rearrangement of imaginary (or reactance) part

Lo

ST

a-ry+r2 =25 aorpar 2o
xL xL

IR N S A T

XL XL

1 .
= Reactance circles- Center: [1, —] Radius:
'xL
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@ The Smith chart can also be graphical solution of the transmission line Q
impedance equation in terms of the generalized reflection coefficient as P4
L R

I
Q—»[

i “«— — 1
. Z,
1+ e/ - ” * 1
in = 2 -2jpl <= ‘F‘ e Zn = “h g
1-Te™ : 5 |
-) 0
where T : reflection coefficient at load 0 I

[: (positive) length of transmission line from load

= The normalized input impedance seen looking into a length [ of
transmission line terminated with z, can be found by rotating
the point clockwisely an amount 231 (subtracting 24/ from 6)
around the center of the chart

» The same radius is maintained, since the magnitude of I
does not change with position along the transmission
line (*."lossless transmission line)



4 Smith Chart
@ Accessory grids
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