Co-Planar Waveguide (Driven Terminal)

The coplanar waveguide CPW consists of a signal trace sandwiched between
two coplanar ground conductors. The width of the signal trace and the gap
between the trace and the ground conductors affect the characteristic
impedance. Model a short length as shown below and to obtain a longer length
of the model you can deembed out of the port.

Substrate

Figure 1 CPW (air box + ports hidden)

Define the ports such that only their faces touch the air box. The edges of the
ports should not touch the edges of the air box.

Port Air box

Figure 2 ports with dembeddding




Define the Radiation boundary only along the thickness of the air box.
Assigning a radiation boundary on all surfaces of the air box in this model can
make the port boundary to be conducting.

Radiation

boundary

Figure 3 Radiation Boundary

Define a perfect H boundary on the air box. The wave port touches a perfect H
boundary and therefore becomes an open circuit.

Perfect H boundary

Figure 4 Perfect H boundary



So, the port boundary does not stay as a conductor anymore and almost
mimics a “perfect open.” This is because with the application of the perfect H
boundary “behind” the wave port, the port boundary becomes an open and will
no longer be one of the conductors associated with the port. Now with three
conductors namely, the two grounds and the trace, there are two possible
modes that this structure can carry. Obviously, for the CPW structure we are
interested in the center conductor excited at a voltage with reference to the two
sides (or what we arbitrarily call “ground”) conductors at zero potential. Since
voltage values can be arbitrary, this same mode could also be considered as the
center conductor at “0” volt with the two side conductors at some equal voltage
offset from the center conductor. In the terminal framework such a mode can
be described as the center conductor labeled “reference” conductor with the
two outside conductors considered to be the “terminals.” Then, by placing
those two conductors at equal potential with respect to the center conductor
they can be defined as differential pair whose common mode is the
aforementioned mode of interest.

The Edit Post Process Sources dialog is shown below.

Edit post process sources

Spectral Fields ] Source Contexts |

Source | Type | Magnitude | Unit | Phase | it |Terrninate-:| | Resistance | Uit | Reactance | Unit |
1T Port MAA M/A [w 50 ohm 0 ohm
2 1_T2 Port M4 M/A [w 50 ohm 0 ohm
3 2.Ti Port 1V 0 deg [ MAA M/~
4] 2. T2 Port 1V 0 deg [ MAA MR

Teminal Excitation Type:  © Incident Voltage * Total Violtage

[ Include Port Post Processing Effects

Figure 5 Edit Port Process Dialog



Solution Setup and HPC Analysis

The design is run at a solution frequency of 3 GHz. The frequency sweep ranges from 0 to 10 GHz. Since
the design has a frequency sweep, it is a good choice for setting up HPC analysis. From the Solution
Setup dialog box, click the button to open the HPC and Analysis window. Click the Add button to open
the Analysis and Configuration window, where you can set the number of available cores to use for this
design. In the following figure for example, the HPC was set up for a machine that has 16 cores.

B ' Analysis Configuration 2

Configuration name: | 4tasks_mpi6

Machines | Job Distribution | Options |
Machines for Distributed Analysis
Total Enabled Tasks: 4 Total Enabled Cores: 16

Name | Tasks | Cores |Enab|ed|
localhost 4 16 [w

Ik

Machine Details:

% Local machine

" IP Address format: 192.168.1.2): |

" DNS Mame format: www server com): |

" UNC Mame fformat: \\server): |

Mumber of Tasks: |4 3:
Total Cores: |16 EI:

Import Machines from File... Add Machine to List

Figure 6 HPC setup

For example in Figure 6, 16 cores are available on the machine in which the design was simulated and
number of tasks is 8. In such a setup, the sweep is run with 8 frequency points solved in parallel by using
two cores of matrix multiprocessing for each frequency point. When such an analysis is executed on a
single machine, the simulation is very efficient if the machine has enough shared memory to
accommodate 8 simultaneous solves. Otherwise the analysis can be performed across multiple
machines (that have HFSS installed in them) without requiring any additional HFSS license for each
machine.

Note: For more information about HPC, see HPC and Analysis Configuration Options section in the
online help.



Notice from the plots below how the field gets trapped in the signal trace and
dielectric.

Figure 7 E field Plot

Figure 8 : Vector Field



SAS IP, Inc. S-params vs Freq Co-Planar Waveguide #
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Figure 9 S-Parameter plot versus frequency (legend shown below)
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