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CMOS UWB Antenna Switch
Designing UWB Switches using
Ansoft Designer RFIC Design Kit

• Initial Design using UMC Design Kit
• Tuning on Designer
• Performance Optimization in Designer
• Physical Design procedure
• Results

• Linear Analysis
• Time Domain Analysis
• Harmonic Balance Analysis
• Corner Analysis
• etc…

• Conclusion



Tx/Rx Switch

The Tx/Rx switch provides a time-division duplexing function to 
select between the transmit and receive modes.  The switch 
shall meet or exceed the specifications as stated in Table.  The 
in-band insertion loss must be minimized to maintain receiver 
noise figure.  The Tx/Rx isolation must be maximized to 
prevent desensitizing and/or damaging the receiver.

Parameter Specification
Frequency Range 3.1 – 4.8 GHz

Insertion Loss <0.5 dB
Isolation >20 dB

Switching/Settling Time <=2 ns
Maximum Input Power 20dBm

ESD Survivability 1000V



CMOS Antenna Switch Top View
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Reference: Integrated CMOS Transmit-Receive Switch Using LC-Tuned Substrate Bias
for 2.4-GHz and 5.2 GHz Applications



Interfacing to Technology File
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Passive Matching Circuit 
(Ideal Circuit)
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Linear Performance of the 
Antenna Switch



Setting up for Tuning



Real Time Tuning on Filters

Note: Show in the demo



Optimizing for Performance



Optimizing for Dual states 
(RX/TX)

Optimized Values for theOptimized Values for the
Passive filterPassive filter



How to realize Series/Shunt 
inductors

Original Lumped CircuitOriginal Lumped Circuit

Modified TRL CircuitModified TRL Circuit

PPerformance Changeserformance Changes
BBut gives fairly goodut gives fairly good

resultsresults



Physical Realization by using 
Package LTCC
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Parameters Needed

Those parameters can be changedThose parameters can be changed
to physical parameters such as usingto physical parameters such as using

Part of Package LinesPart of Package Lines



New Performance of the Antenna 
Switch

Receiver Receiver Antenna IL is achieved <Antenna IL is achieved <--0.5dB0.5dB
Transmitter Transmitter Antenna IL is slightly worse than SpecificationAntenna IL is slightly worse than Specification

Isolations are achievedIsolations are achieved



Transient Response with 
Pulse Switch

TX ResponseTX Response RX ResponseRX Response

Settling time <2n SecSettling time <2n Sec
Meeting SpecificationMeeting Specification



Analyzing in Harmonic Balance
for Steady State Conditions

No Limitation to the No Limitation to the 
Number of Harmonics!!Number of Harmonics!!



Results of Harmonic Balance 
Analysis (RX:ON TX:OFF)



Results of Harmonic Balance 
Analysis (RX:OFF TX:ON)



Corner Analysis

Corner cases areCorner cases are
EExamined herexamined here
BBy changing they changing the
File SelectionsFile Selections



Conclusion
UWB Antenna SwitchUWB Antenna Switch has been examined using UMC Design Kit 
(Ansoft Designer/Nexxim Version 2.1)
Reference : Integrated CMOS Transmit-Receive Switch Using LC-Tuned Substrate Bias 

for 2.4-GHz and 5.2 GHz Applications

Tuning on Designer Version 2.1
Performance Optimization on Designer Version 2.1
Physical Design procedure
Results

Linear Analysis
Time Domain Analysis
Harmonic Balance Analysis
Corner Analysis
etc…

Integrated Design FlowIntegrated Design Flow in Designer Version 2.12.1, the superior 
performance of the simulation technology, gives 

Freedom to change the analysis types in single environment. 
Superior Analysis Speed for accurate Analysis
Backed up by the superior Electromagnetic Analysis
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