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ECE 435/591 Final

A radar transmitter contains two perpendicular half-wave dipole
antenna that operate at 10GHz (x band). The radar transmitter is
designed to radiate circularly polarized beam. The transmitter’s
bandwidth is 500MHz. The transmitter is drove by a single RF source.
Please design, layout and verify proper driving circuits to meet the
following spec:

Center frequency 10GHz

Passband bandwidth: 500MHz

Stopband: 9 GHz and 11GHz

Stopband rejection: -30dB

Power Balance at each antenna: better than 1dB
Power loss: <2dB7<

Return loss: <15dB A/
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Band Pass Filter Isolated\/lomentum Simulation

Band is a little too wide, however in a tradeoff between
power loss and band size, this option banafits power loss
reduction. Also stcp bands are correct. MB
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BranchLin&€oupler EM Results (see bottom ri
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Simulation of EM Model

dB(S(1,1))

o

=10

15

=204

Bl -

=30

- Zin

T

.FiRt - L

L. an1=zin(S55PortLl) .

L g.l AR .

L MARY
_antlength=30
wave=2

4

Q{'g S-PARAMETERS

5_Param -
SP1. .
Start=8 GHz
Stop=12 GHz
Step=0.01 GHz ~

- MSub -

-35
8.0

8.5 9.0 9.5 10.0 10.5 1.0 11.5 12.0 I  MSUB
MSub1
freq, GHz "H=20'mil
"Er=232
- Mur=1 .

. Cond=4.TeT, .
Hu=3.93701e+34 mil
‘T=015mid = = =

‘TanD=0 ~
- Rough=0 m
. Bbase= .
. Dpeaks=

¥

‘| TermG 3
o N'Um"::'!" o
.| £=50 Ohm |

‘| TermG 1
4 Num=1. .
| Z=50 Ohm .

Tern G

TemG4 -
Num=4
Z=50 Ohm




Bandpass Filtey Momentum Simulation
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Bandpass filte¢ Microstrip Coupled Line Sizes
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Simulation using both EM models
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dB(S(1,2)-dB(S(1,3))

Momentum Simulatiolg Coupler & Filter
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Antenna Load Calculation
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Smith Chart Matching with Antenna Load

A Smith Chart is needec
to match the 50 Ohm
lines with the
72+j21.5 Ohm load.

A Converts antenna
loads to 50 ohm
ports.




