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Introduction

MatchMaker helps you determine the optimum matching network for your
antenna. Instantly see the effects of these matching techniques:

e Series Capacitor

e Series Inductor

e Shunt Capacitor

e Shunt Inductor

e Transmission Line

e Open Stub Transmission Line

e Shorted Stub Transmission Line
e Open Series Transmission Line

e Shorted Series Transmission Line

MatchMaker is easy to use:

Enter in the impedance values for the frequencies of interest (either
measured using a noise bridge or other device, or calculated using
MININEC Pro or another antenna analysis package). The impedance values
are plotted on a Smith-type chart, and the SWR values are calculated.

Then start selecting possible matching components. As the values for
each are entered or modified, you instantly see the effects on all
impedance values, allowing you to optimize the results.

When you first open MatchMaker, you see the following window, which will
be explained in detail below:
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First, we’ll go through the various parts of the window

In the upper left corner of the window are two popup menus. The first
allows either the impedance or admittance (inverse of impedance) to be
displayed and plotted. The second controls whether the displayed values
are absolute, or are normalized to the characteristic impedance.

Under these two menus are fields where the characteristic impedance can
be entered (this is the impedance of the radio system, normally 50
ohms), as well as the value of the SWR circle.

Under this is the listing of the various impedance values, which is blank
since we haven’t entered any yet.

Below this is a list of the various transformations that have been applied.
Since none have been added yet, the only entry is for the load
impedances themselves. The + and - buttons below allow transformations
to be added or deleted. The Display Previous Step checkbox allows two
sets of impedances to be plotted at once, both the current values, and
those from before the last transformation.



To the right is the impedance (or admittance) chart, which looks like a
traditional Smith chart. Above the chart is a display of the impedance (or
admittance) and SWR for the current location of the cursor, when it is
positioned over the chart.

The first step is to enter in the load impedance values. Double click on
Load Impedances to bring up another window, where they can be entered:

N.YeT® Load Impedances
Frequency (MHz) Resistance (ohms) Reactance (ohms)
. Import . Cancel _Add Entry @

To add an impedance entry, click Add Entry, which adds a new row to the
list, with O values for the frequency, resistance, and reactance. Double
click on each O value to edit it, and enter in the actual value. Do this for
as many entries as necessary, then click OK. The frequency and
impedance values will be displayed in the main window, as well as plotted
on the chart.

To delete an impedance entry from the Load Impedances window, select
that line, then pick Delete from the Edit menu.



To add a transformation (such as an inductor, capacitor, or transmission
line) click on the + button. Another window will appear:

' eSO N Transformation

l A~

' Series Capacitor = ‘

pF

Calculated Values:

MHz

. Close ) [ Apply __)

The type of transformation is selected from the popup menu. Depending
on the type, one or two values will be entered, either the capacitance in
pF or inductance in uH, or for transmission lines the characteristic
impedance as well as the line length in meters.

For the selected transformation component, the reactance can be
computed for a specified frequency, by entering it into the text field next
to MHz. This can be used to assist in determining the correct values to
use, by seeing their effect.

Clicking Apply will add this transformation component, or update an
existing value. You can keep this window open, if you want to make
changes to see the effect. When done, you can click Close to close the
window.



A Quick Tutorial To Get Started

The best way to learn about MatchMaker is to go through an actual
example:

28 MHz: 5 - j20 ohms
29 MHz: 8 - j17 ohms
30 MHz: 10 -j15 ohms

Open a new MatchMaker window, and click on Load Impedances. Click the
Add Entry button, and a new line will be added to the list, with a zero in
each of the three columns. Change the first value to 28 by double clicking
it until the insertion cursor appears, then type in 28. Do the same for the
5 and -20 values (don’t enter in the j, and watch the reactance signs).
Do the same for the 29 and 30 MHz inductance values, and you should
end up with the following:

' eSO N Load Impedances
Frequency (MHz) Resistance (ohms) Reactance (ohms)
28 5 -20
29 8 -17
30 10 -15
( Import ) [ Cancel ) ( Add Entry @

Click OK. The main window display will look like this:
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We’ll start by adding a series inductance. We want the admittance of the

center (29 MHz) point to be on the admittance circle that passes through
the center of the chart (0.02 conductance). So select Admittance of the

popup menu.

Click the + button, and select Series Inductor from the popup menu. Let’s
try a value of 0.2 uH. Enter in 0.2, and click the Apply button. Go back to
the main window, and click on the Series Inductor 1 uH entry to update
the chart display to show the effect:
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28 0.011765 0.047059 11.614
29 0.022663 0.048159 6.989
30 0.030769 0.046154 5.467
Load

Series Inductor 0.2 uH
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We’re very close with this first try. If we adjust the inductance value
slightly, to 0.193 uH, we get:

[ Admittance ] 0.0200 -j0.0200 2.6180
[ Absolute 4]
Impedance: 50 SWR: 2

MHz | Conductance  Susceptance |SWR [
28 0.022756 -0.063509 |10.786
29 0.020303 -0.046104 |7.094
30 0.017950 -0.038377 |5.946
Load

Series Inductor 0.193 uH

I:I E Display Previous Step



Now we’ll add a shunt capacitance. Change the chart display from
Admittance back to Impedance, and click + to add another
transformation, change the type to Shunt Capacitor. We want to add
enough capacitance to move the points to center center of the graph,
ideally inside the SWR=2 circle. We can try 100 pF first, and see that it is
not enough. Nor is 200 pF. We can keep increasing the value, and note
that 255 pF seems to be about the best we can do:
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We’re very close, the 29 and 30 MHz points are in the SWR=2 circle, but
28 MHz is outside. We can try adjusting the previous inductor value to
see if we can move it inside the circle, without moving the other points
too far. Select the Series Inductor transformation window, and ad just the
inductance value, clicking Apply after each change. With some
experimentation, we find that 0.202 uH brings the 28 MHz point inside
the SWR=2 circle, but does not affect the other points too much:
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28 35.1883 25.2341 1.982
29 55.3552 -9.6547 1.233
30 41.1592 -30.1540 1.973
Load

Series Inductor 0.202 uH

Shunt Capacitor 255 pF
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Ordering By Credit Card Online
MatchMaker is just $19.

To order online with a credit card, go to the following URL:
http://www.blackcatsystems.com/software/matchmaker.htmi

Please make sure you include your email address when you order online.
That way we can send the registration code to you. If you do not send us
a valid email address, we have no way to send you the code.



Ordering by Check or Money Order Form

To order by check, please fill out and mail the following form, along with your
payment. You can pay with a wide variety of cash from different countries but at
present if you pay via check, it must be a check or money order drawn in US
Dollars. While there is the risk of loss in the mail, currency is also OK, including
foreign currency.

Please make sure you include your email address with your payment. That way
we can send the registration code to you. If you do not send us a valid email
address, we have no way to send you the code.

| would like to order copies of MatchMaker at $19.00 US each.

Maryland residents please add 6% sales tax.

Name:

Address:

City: State:
ZIP/Postal Code: Country:

Email Address:

Computer Model: Operating System Version:

Enclosed, please find my check / money order / cash in the amount of $

Mail this form, along with payment, to:

Black Cat Systems
4708 Trail Court
Westminster, MD 21158
USA



MatchMaker Version History

2.0.0 March 29, 2023
Updates for macOS.

1.0.1 January 3, 2012
Correct a bug that could cause a freeze when importing load impedances.

1.0.0 February 4, 2010
Initial Release



Software License Agreement

This is a legal agreement between you and Black Cat Systems. covering your use of
MatchMaker (the "Software"). Be sure to read the following agreement before using the
Software. BY USING THE SOFTWARE (REGARDLESS IF YOU HAVE
REGISTERED THE SOFTWARE OR NOT), YOU ARE AGREEING TO BE BOUND
BY THE TERMS OF THIS AGREEMENT. IF YOU DO NOT AGREE TO THE
TERMS OF THIS AGREEMENT, DO NOT USE THE SOFTWARE AND DESTROY
ALL COPIES IN YOUR POSSESSION.

The Software is owned by Black Cat Systems and is protected by United States copyright
laws and international treaty provisions. Therefore, you must treat the Software like any
other copyrighted material (e.g., a book or musical recording). Paying the license fee
allows you the right to use one copy of the Software on a single computer. You may not
network the Software or otherwise use it or make it available for use on more than one
computer at the same time. You may not rent or lease the Software, nor may you modify,
adapt, translate, reverse engineer, decompile, or disassemble the Software. If you violate
any part of this agreement, your right to use this Software terminates automatically and
you must then destroy all copies of the Software in your possession.

The Software and its related documentation are provided "AS IS" and without warranty
of any kind and Black Cat Systems expressly disclaims all other warranties, expressed or
implied, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose. Under no circumstances shall Black Cat Systems be liable
for any incidental, special, or consequential damages that result from the use or inablility
to use the Software or related documentation, even if Black Cat Systems has been
advised of the possibility of such damages. In no event shall Black Cat Systems's liability
exceed the license fee paid, if any.

This Agreement shall be governed by the laws of the State of Maryland. If for any reason
a court of competent jurisdiction finds any provision of the Agreement, or portion
thereof, to be unenforceable, that provision of the Agreement shall be enforced to the
maximum extent permissible so as to effect the intent of the parties, and the remainder of
this Agreement shall continue in full force and effect.

The Software and documentation is provided with RESTRICTED RIGHTS. Use,
duplication, or disclosure by the Government is subject to restrictions as set forth in
subdivision (b)(3)(ii) of the Rights in Technical Data and Computer Software clause as
252.227-7013. Manufacturer is Black Cat Systems., 4708 Trail Court, Westminster, MD
21158, United States of America.

The name "Black Cat Systems" and “MatchMaker” are trademarks of Black Cat Systems.

MatchMaker is ©2009-2023 by Black Cat Systems. All rights reserved worldwide.



