HP ADS SIMULATION EXAMPLE – Using Custom 1-Port or 2-Port Network
Background:

· In many instance we have a network with its S-parameters or Z-parameters given.  But the actual schematic of the network is not given.  This can be due to the network does not have equivalent physical RLCG schematic.  

· An example would be modeling an antenna for wide frequency band.  For narrow frequency band, we could approximate the antenna using RLC network.

· ADS allows us to model the 1 or 2-port network as a black box.  The following example illustrates this.

· A monopole antenna is measured with a Vector Network Analyzer from 50.0MHz to 517.0MHz.  The S-parameter is as shown in the text file below (the text file is in Touchstone format), the filename of the text file is “monop_ant.S1P”:

! S parameter data for monopole antenna

# HZ S MA R 50   

! FREQ    |S11|   <S11

50.0E_06  0.95   -17.0

67.5E+06  0.90   -24.0

78.0E+06  0.73   -26.0

91.0E+06  0.77   -18.0

105.0E+06 0.80   -21.0

118.0E+06 0.82   -25.0 

133.0E+06 0.79   -30.0

160.0E+06 0.67   -34.0

177.0E+06 0.57   -27.0

197.0E+06 0.67   -18.0

215.0E+06 0.73   -23.0

270.0E+06 0.80   -31.0

325.0E+06 0.87   -45.0

352.0E+06 0.89   -53.0

380.0E+06 0.87   -62.0

410.0E+06 0.80   -70.0

435.0E+06 0.70   -73.0 

450.0E+06 0.67   -70.0

463.0E+06 0.70   -68.0  

490.0E+06 0.74   -73.0

517.0E+06 0.70   -80.0

Table 1 – The Touchstone file format for the monopole antenna one port S parameter.

Step 1: Construct the basic circuit.  Creating the customize user defined 1-port network.


Figure 1 – The basic circuit.

Hints: From the “Data Item” component palette, select the 1-port device.
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Step – Run the S-Parameter Simulation and Plot the Result.
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Figure 3 – The magnitude of S11.
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Figure 4 – The phase of S11.
NOTE:


The file format is Touchstone format.


Interpolation is Linear (cubic, cubic spline etc).


Interpolation domain = data based (mag/phase for S-parameter and re/im for Z,Y).


Temperature at 27oC.


lmpMode – the Convolution mode for time domain response computation (discrete or PWL continuous).


LmpMaxFreq – Max evaluation frequency of 600MHz.


LmpWindoe - Smoothing window selection (hanning or rectangle).





The measurement setup for the monopole antenna.
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