


For the output match, we want to match the transistor’s output impedance to its load impedance of 50 

over the desired frequency range. To invoke these conditions, use the Edit Terminations button in the upper 

left corner. (Figure 2.)

For the complex (left) side of the match, note that Data is selected, which enables the two buttons in the lower 

left corner of the panel: Load From File and Load From Schematic. These features mean that any data file or 

any schematic can be used as the terminating impedance, as well as the basic RLC combinations offered in 

the list. For this case, select Load From File and navigate to the device data file. When prompted to select the 

S11 side or the S22 side of the device, choose the S22 (output) side.

At this point, we are ready to enter our parameters and complete the match. In the main iMatch dialog 

(see Figure 1), note that the center frequency has been set to 5775MHz. For Q, selecting any value 

between 0.5 and 10 determines how broad the frequency range will be. For this example, use the 

broadest setting or in other words, set Q = 0.5. We are now ready to investigate different topologies, and 

to do that, we have options:

1.	 Classes of matching networks.

•	 Offered as buttons: L/Pi/T, 3-sec, 4-sec, etc. 

•	 Selecting a class changes the specific topologies offered in the box below these option buttons.

2.	 Specific topologies.

•	 Offered based on the first selection (class). 

•	 Depending on the class selection, different highpass/lowpass combinations, specific topologies, or 

transmission line configurations are offered.

3.	 Reactance cancellation. 

•	 Most impedance matching solutions start by adding an element to transform the complex target 

impedance to a real impedance with a single element, and then proceed with a real impedance matching 

solution. Choose the topology for this first matching element.

AWR  
iMatch 
White Paper

Figure 2. �Terminations for N66219 
output match.



Before we perform this match, a few items that lead us in the right direction must first be considered. Since we 

are going to need to bias our device, we need a DC block and we will not want the bias terminal shorted to ground 

(i.e. no shunt L at the device end of the network). Also, as the Smith chart in the iMatch dialog contains a blue 

trace showing the output impedance of the transistor (the source) itself and it is on the lower half of the chart, 

its reactance can be easily canceled with a series L. This suits our requirements nicely, so we will want to choose 

Lumped (series) in the Z1 column under Reactance Cancellation.

We are now ready to consider topologies. To keep things as clear as possible for this example, we’ll choose the 

simplest class of matching networks: L/Pi/T. This class includes two-element “L” configurations and three-element 

“Pi” and “T” configurations, with the exact topologies indicated in the selection box. We’ll just start at the top and 

consider our options:

•	 L-section LP: To interpret these names, LP is lowpass and HP is highpass. So this choice would be an “L” 

section lowpass network (series L, shunt C). This choice provides DC isolation from ground, but there is 

no DC isolation in the thru path (i.e. no blocking capacitor), so it is not a good choice.

•	 L-section HP: This highpass (series C, shunt L) option provides all necessary isolation for bias,  

so it is a candidate.

•	 Pi-section CLC: This pi network does not provide a blocking capacitor, so it is not an option.

•	 Pi-section LCC: This pi network provides all necessary isolation for bias, so it is an option.

•	 Pi-section CLL: This pi network has a DC short at the transistor and no blocking capacitor,  

so it is not an option.

Continuing in this manner, we can examine all the options in the selected class. We could then make a selection or 

examine the options in another class by clicking on the desired button. For our purposes, we choose from the two 

candidates identified in the bullets above, L-section HP and Pi-section LCC. By virtue of the extra element in the pi 

network vs. the L network, we expect a slightly better (broader) match from this option, and by clicking between 

these options we see this is the case, so we proceed and select the pi-section LCC. By closing the dialog with the 

OK button, the network is moved into the main iFilter window, where we easily configure things like parameter 

tuning/optimization and create the Microwave Office schematic as a subcircuit.

To check the validity of our match, let’s take a quick look at S22 for a cascade of the transistor and the 

output matching network. Within the Microwave Office design environment, the results follow in Figure 3. 

Note that the resonance is at 5775MHz, as desired, and the match is better than 25dB at the edges of our 

frequency range (markers).

Figure 3. �Output match for 
N66219.
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Inter-stage Matching

Next, we consider a distributed inter-stage matching problem between 

two devices. In this case, we use the same NE66219 as stage 1 

and we use a N76038a as stage 2. These two devices are set 

up as subcircuits in Microwave Office and our goal is to produce a 

purely distributed inter-stage matching network. For this example and 

illustrative purposes only, we set up these transistors as Microwave 

Office schematics, rather than using the data files directly. The 

schematics are built as shown right in Figure 4. Now, from within 

iMatch, we select the Data option for both terminations as well as the 

appropriate ports (S22 for stage 1 and S11 for stage 2).

Once the terminations are set properly (Figure 5), we simply select 

the “Multi-TL” class of matching networks and, in this case, choose 

a Klopfenstein taper. Then by adjusting the number of sections, 

targeted return loss and total electrical length settings, we arrive at 

the following solution. (Figure 6.)

Here, the reactance cancellation has been accomplished by 

transmission lines as well and results in a purely distributed matching 

structure with an overall length of 250°. From here, a single DC 

blocking cap would need to be added to isolate the devices.
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Figure 4. �Subcircuits for inter-stage match.

Figure 5. �Terminations for 
inter-stage match.

Figure 6. Inter-stage matching synthesis.



For lumped matching networks, iMatch will synthesize the design and 

when the dialog is closed, moves into the main iFilter dialog, where 

we have all the expected controls over physical/ideal elements. Here, 

we select the Real option to produce a Microwave Office schematic 

with microstrip lines rather than ideal transmission lines. The resulting 

subcircuit is shown, in figure 7.

Whether output matching or inter-stage matching is desired, AWR’s 

new iMatch impedance matching wizard takes the RF engineer 

through the process with simple and straightforward mouse clicks and 

options. As these examples illustrate, iMatch gives designer not only 

a new and automated tool for impedance matching above and beyond 

the manual process previously supported in the Microwave Office 

environment but also the flexibility, speed and accuracy required to 

meet a wide range of impedance matching challenges. Learn more by 

visiting www.awrcorp.com and www.awr.tv.

AWR  
iMatch 
White Paper

AWR, 1960 East Grand Avenue, Suite 430, El Segundo, CA 90245, USA
Tel: +1 (310) 726-3000   Fax: +1 (310) 726-3005     www.awrcorp.com

Copyright © 2011 AWR Corporation. All rights reserved. AWR and the AWR logo, and Microwave Office  
are registered trademarks and iFilter and iMatch are trademarks of AWR Corporation.

Figure 7. Tapered inter-stage match.

Figure 8. �To learn more about iFilter, click on the 
image to view the datasheet.
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