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(25 points)

A probe-fed rectangular microstrip patch antenna on a 0.7 cm thick substrate of g, = 2.2 is
to be designed to operate at the WiMax frequency of 3670 MHz. Assuming that the
width W of the patch is 0.9 L,

a.

b.

find the patch length L at resonance.
find the input impedance if the patch is fed at the edge.
find the probe location for a 502 input impedance.

calculate the bandwidth B for this patch antenna.
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(25 points)
Calculate the feed point impedance of a “nominal quarter wave” monopole antenna L/2 =

(0.4781/2)\ that is placed at a distance of 0.3\ from a grounded “nominal quarter wave”
monopole antenna [L/2 = (0.4781/2)A] for the geometry shown in Fig. 1,

f

L/2

. 0.3\ >
#2 #1

Fig. 1.

a.  Calculate the mutual impedance between antennas 1 and 2.

b.  Calculate the current I, induced in the grounded antenna #2 in terms of antenna
current ;.

c.  Calculate the feed point impedance Z; of antenna #1.

d.  For a transmitter power of 5 kW, calculate the current I; into the driven antenna 1.




Midbem TV Sluiean Mocch 29 2012

i e tﬁr’ob\.mm A e ’).\rv:v\:J « E\(mk:h 2\ \‘)Y e (J\ksg N()t,;_—)

LA = - A
‘ AC k’*‘ U.\N H\A ._J;l;c\(.\ma t‘&,k-rum._ WLV\W‘”‘”J \ A,MJ 9 .ua C'l = 0O 3 >\
\ W(f)k:e"ﬁ”g' u? G 2 (; >\ \./V\ ﬁ\.\.ﬂ-"-* X CArr"tf'{,lr

V=2, 1 +2,T (U

1 | 'S

0 = 2,T,+ 2,%, ()

Zywe T34I%2 _ogpsa V2] - %2l @
'_/7&

WA }Q\Q_

\"“(#‘N\"da\ C?&N&’L\ T &J ERY \'3 &83“0*;,—,( “E_'\-\(Ma((g' VerSum. ©. (‘j g8-25 ?T’Q\{)

|- e TR AL
d=03N =
\N\N@Pi;o\q -
Ferm € i} Z 37_35*3
o g (1) abgse -2, - 5 —_ <2 2 . 0
| i %
| BTN jl%o ——\B“t'?-
SRR s ARSI S
p———q_g—--for%-é-:ﬂ- -
_ \\‘0:ﬂ ée ‘8’\ = ~0. 0] +J 0+ 467
- D o
P B0} L .z 1, ~J9ed 953
o \ L2
Z\ :__IL, w T }j_:, &5-&\)\\*&)_‘_\%7 tyOt"(
\ N, 2
=5
- 365’#]7—\ + 9. ?_é,e
e R G g ¢ 1) |27
~ 43.4 + ) 27.| = 5h2¢e
d. | T _ 3 1o 000 o
__[L\ ch\" 500 0 _\\\ _,x L\)g\x 150G A e
Y7 k , - ] A v
—> 10773 NS




3. (25 points)

Design a two-reactance network of arrangement shown in Fig. 2 to conjugate match an
antenna of impedance Z, =40 —j100 ohms to a source of impedance Zs = 80 + j100 ohms.

15 a. Calculate the two possible values of reactances jXg, that may be used for the circuit.

A iXse

—1 |

R Z, = 40 — j1000

B

Zup = Z& = 80 — j100Q

Fig. 2.

10 b, To determine X, take the smaller of the two possible values of Xjj,.




3. wa '\.L\v':, b(f)b\.&m T %q\.\ci\m) G \HOCGJVVC V“’%“D\M\lﬁj k’o-t\v‘)r —
b, 67 «d 5% of Clmg NS

| A ) — VOO '

Yo _\ (% g100)

% 5’%\{‘*0 =) B w‘v‘a)j&\o.ﬂ) “’_j
((4o) -\,Q«S\\_\ui) |

[1oo xa a3 4 sl Afo—_j_%w_\:% ) Ase

(‘—\ o) - .;,.‘ Lﬁ'\a\‘;— \ cs‘o)

-

—

—— C

- 5 o "’"'3 \0oO St

- - \
C ot “'Q ok e \btj't\r\ -t Qgr \:—"(\/ <~ )

%'0\,_(403 (A= \mﬂ § =

— 4 0 XSL\
z)
40)” + (i) 5 A C
-
S
x s \\690 - 0 g S
Xal,, — 90 Al
\\L,aa = 0
O.S ){‘:‘\: 20 7\5\\4‘,‘ e
D
; Nboo %05 (_*%_ 5
x‘\r\: Lo -..\:' Q'\};T:jjp—- 47\232,0@ _ oo % [é’_» ©
> . T s N IS
\
_ h o 129.6 - 329.6 1938
we tek ,(/\\4.. AM"D‘& \}ﬂiu{ XS\\:TD‘SESL
F\N' ..JLL U"I\JV‘-L) \J\.{‘M .ﬂ;Var v:ﬂa ’h\--q_ vt--mch,():-‘“ "-—8 Y)'“'D O? ﬁ:ﬁ/ . ’ _)W( aLi—
29 T0.5% .
(4 0) ;%[\ | o0 }ﬁ\( %y(fr _ 207, Y% +H2-60?S-(- 29. é+‘><$fz
B Z\H’é 67

0% X5 ‘ P - — oo
Fmeq.('!-)/? Sh X gem=229.¢6 iL_]é—

A qeoer




ECE 5324/6324
Midterm II
March 29, 2013

Name

Score:

Problem 1

Problem 2

Problem 3

Total

of a possible 25 points
of a possible 25 points
of a possible 25 points

of a possible 75 points




