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The Smith Chart

= Developed in 1939 by P. H. Smith at Bell Labs

= Very useful for visualizing transmission line phenomena
and impedance matching problems

= It is part of most current CAD tools and modern
measurement equipments

= It is essentially a plot of /7in polar coordinates

= Any impedance can be mapped in the / plane
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The Smith Chart (cont.)

Figure 1. The Smith chart and slide rule were the primary
microwave design tools in the 1970s and before.
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The Smith Chart (cont.)
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The Smith Chart — Circles of Constant r
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The Smith Chart — Circles of Constant X
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The Smith Chart — Combining both Circles
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The Smith Chart — Interpretation
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Practical Smith Chart
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Practical Smith Chart (cont.)
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Smith Chart — Calculating /; RL, SWR

Example:
Z,=50Q
Z =25+]j75 Q

=7
RL="?
SWR =7

z, =05+ jL.5
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Smith Chart — Calculating /; RL, SWR (cont.)
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Smith Chart — Calculating /; RL, SWR (cont.)

Example:
Z,=50Q
Z =25+]j75 Q

z, =0.5+jl.5
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Smith Chart — Calculating /; RL, SWR (cont.)
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Smith Chart — Circles of SWR
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Smith Chart — Circles of SWR (cont.)

Examples:
Z,=50Q

a) Z, =50 Q

b) Z, =48.5 Q

c) Z, =75+ )25 Q
d) Z, =10—j5 Q
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Smith Chart — Calculating 7,
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Smith Chart — Calculating Z,
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/Il is the length in wavelengths
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Smith Chart — Calculating 7 and Z,,

Example:
Z,=50Q
Z =25+]75 Q

| =1cm

f =1GHz
e =4
I ="
Z =7

z, =05+ jL.5
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Smith Chart — Calculating /; and Z,, (cont.)

Example:
Z,=50Q
Z =25+]75 Q
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Smith Chart — Calculating 7, and Z,, (cont.)

Example: U A gy =075 “%*
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Smith Chart — Calculating /; and Z,, (cont.)

Example: o e rr I~ 075 £63.4°
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Smith Chart — Calculating 7, and Z,, (cont.)
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Smith Chart — Circles of SWR, V., and V.

Since |V (I)|=|V," | |1+| " |e"2M|

where 7" =|I"|e'’ g, 0.1724 6
i R OR ~0.35
We can locate the

positions of V. and
Vi along the line shus

0.0782

Example: 7] = 035

Zo =50Q 7 for Vi 3 1 for Vg
Z, =60+ j40 Q

z, =12+ j0.8 Q o meseisa

SWR = 2.1 . Circle of

WR=2.1

WL, =0.254-0.1722 :
WL, =0.0784 'y =0.0784+0.254=0.3284
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