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Match a 10+j12 Q2 load to a 50 Q microstrip transmission line (A=30 cm) using a
quarter-wave transformer and 50 Q microstrip. Restriction- the match should be

as short as possible.
1) Normalize Z, and plot on Smith chart
» Normalize z,. =7, /7Z,=(10+j12)/50 = 2z =0.2 +]0.24 Q/Q.
» Plot z. on Smith chart by finding intersection of r=0.2 circle & x=0.24 arc.

2) Find first point along 50Q microstrip where the impedance is real

» Use compass to draw arc of constant |[I'| from z, point on Smith chart in the
“WAVELENGTHS TOWARD GENERATOR?” direction until reaching the
horizontal/real axis to right of origin.

> Read Iy = 5.3 on Smith chart. This corresponds t0 Riyax = Rmax Zo= (5.3) 50
= Rmax = 265 Q.

» Find distance from z, to r,. by drawing radial line from the center of Smith

chart through z_ and the “WAVELENGTHS TOWARD GENERATOR”
scale, reading 0.0385 and noting rn, is at 0.25 on the scale. The distance |

=(0.25-0.0385)1.=0.2115\1 = 1=6.345cm.
e—— 1=6.345cm ——3
o O

I
Z,=50Q, A=30cm [Z,=10+j12Q

o O

R, =265Q

» Now that we have a real impedance, we can use a quarter-wave transformer
to match to 50 Q2 (next step).

3) Design quarter-wave transformer to match R, to 50Q
» Use equation (11.58) of text to find characteristic impedance of quarter-

wave transformer Z, = \/Z,Z, =+/Z,R, . =+/50(265) = Z, = 115.109 Q.

» By definition, a quarter-wave transformer will have a length of A°/4. The
wavelength A’ on 115.1 © microstrip will NOT be the same as A=30 cm on
50 Q microstrip (Note: wavelength for microstrip depends on circuit board
material and thickness as well as microstrip width, see section 11.8 of text).
For the sake of this example, assume A’=31 cm. Hence, A°/4=7.75 cm.
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Simple Smith Chart

032

20 =50

Fi% Py 1
ok [y D a5
) L) e z hrid G35 2 A :30¢~,’
[y 2 ] = o & Py
(54 % il - 5 <
8. = - ) '
> e 5 2 /{ - B/CM
3 o) B o 3 J & %
73 M £
5 I=0,
o bt ds\» . Z / / 5‘;4 &
X .
0-0395 q‘?‘f = < ; ¥ & %?"
3 k -59
Tag
2 &)
D Vi 9 L N
?f 5
8 A
& 4 %
fid £y k-3
£ “a ¥
¢ ; e
§-“ ) trkt
§ i () Q,
55 : Y A 2%
z mar
i LY I 2 = wr b et it e - - -
s}ala e e e #15/0.25
l T HIRESITANGE COMPONENE tRiZe), OR CONDUGTANGE COMPONENT (o) "
gl
pe 22ls
Aed b v -
8 s = ol
W 3 &
& & +
3! &
S\ Bk X T 34
- 2z, [
e
i % ‘a} 2 & 4? :;
= ny
99 9,‘;‘
2} (o
%
WAL Y s « <
‘bb ;;LQ
4 2
) x %‘b &) o4 «
D u%? T ) <
2 Vedy 2 s
0 & - w0
) o o - £
B 2 W e
Zo [ B0z oy o e o
o iy o e Vo 1Y
8L pm P )
a9
@%@ BAIMALLY SCALED PARAMETERS ééﬁq
@% 3 4 Wi
o3 B oo 0 1 5 4 3 oz 7 18 t6 14 ity sr ez 03 o4 0% BE 07 B3 0% 1 éﬁv
Y ol ® 0 % % & & % 4 3 & 1 elo o8t pA5 0 8t v 3 o4 U5 08 47 08 0% 1

CENTER



