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OUTLINEOUTLINE

•• Design Conventional Microstrip AntennaDesign Conventional Microstrip Antenna
•• Design Microstrip Antenna With SlotDesign Microstrip Antenna With Slot
•• Compare Results & PerformanceCompare Results & Performance



BACKGROUNDBACKGROUND

•• Reduced Microstrip Antenna SizeReduced Microstrip Antenna Size
–– Added CapacitanceAdded Capacitance
–– QuarterQuarter--wave Lengthwave Length



OPTIONSOPTIONS
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SPECIFICATIONSSPECIFICATIONS

•• Frequency Frequency –– 1.575 GHz1.575 GHz
•• Circularly Polarized, RHCPCircularly Polarized, RHCP
•• Input Input –– 100 ohms with quarter100 ohms with quarter--wave wave 

matching sectionmatching section
•• Duroid 6002 dielectric, 0.050 thickDuroid 6002 dielectric, 0.050 thick
•• Size Size –– Minimize square antenna dimensionMinimize square antenna dimension



DEFINE MODELDEFINE MODEL

•• Specify Units Specify Units –– inchesinches
•• Edit Layers Edit Layers –– createcreate

–– g1, Infinite Ground Planeg1, Infinite Ground Plane
–– d1, Dielectricd1, Dielectric
–– gps1, Tracegps1, Trace

•• Edit Stack UpEdit Stack Up
–– Add Duroid6002 dielectricAdd Duroid6002 dielectric
–– Define d1:  Duroid6002, 0.05 thicknessDefine d1:  Duroid6002, 0.05 thickness
–– Define gps1:  Available material Define gps1:  Available material -- coppercopper



EDIT LAYERSEDIT LAYERS
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Edit Stack UpEdit Stack Up
Add Duroid6002Add Duroid6002

Define d1Define d1
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Define gps1 TraceDefine gps1 Trace
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START ESTIMATESTART ESTIMATE
ToolsTools

TT--lineline

WidthWidth



QUARTER WAVE TRANSFORMERQUARTER WAVE TRANSFORMER

EstimateEstimate

ToolsTools

Impedance MatchImpedance Match

QuarterQuarter--WaveWave



Antenna Starting PointAntenna Starting Point

EstimateEstimate

ToolsTools

Printed AntennasPrinted Antennas

CP Corners TruncatedCP Corners Truncated



DRAW METAL LAYERSDRAW METAL LAYERS



DRAW THE ANTENNADRAW THE ANTENNA



SETSET--UP EXCITATIONUP EXCITATION

Add Port 1Add Port 1



DETERMINE CORRECT SIZEDETERMINE CORRECT SIZE

•• Iterate square length Iterate square length –– center frequencycenter frequency
2.172 to 2.1622.172 to 2.162
Error = 0.5 %Error = 0.5 %

•• Iterate corner length Iterate corner length –– axial ratioaxial ratio
0.141 to 0.1450.141 to 0.145
Error = 2.8 %Error = 2.8 %



AXIAL RATIOAXIAL RATIO



PATTERNSPATTERNS



ADD ANNULAR SLOTADD ANNULAR SLOT

•• 0.375 inch in center of antenna0.375 inch in center of antenna
•• Center Frequency Center Frequency –– 1.538 GHz1.538 GHz
•• New Size New Size –– 2.112 inch square2.112 inch square
•• Size Reduction Size Reduction –– 2.162 to 2.1122.162 to 2.112

–– 0.050 inch Change0.050 inch Change
–– 2.4 % Change2.4 % Change



SET HOLE TO AIRSET HOLE TO AIR



2:1 VSWR BANDWIDTH2:1 VSWR BANDWIDTH

17 MHz



MEASURED PERFORMANCEMEASURED PERFORMANCE
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CONCLUSIONSCONCLUSIONS

•• Design easily done in EnsembleDesign easily done in Ensemble
•• Design correlates with measured dataDesign correlates with measured data
•• Annular slot does reduce size of antennaAnnular slot does reduce size of antenna


