Micor transmitter Supplement
By Karl Shoemaker
Introduction:
This document is written to include interested people in serious construction of a quality product. Its rather
technical, however, if you have a basic electronics background with some repeater building experience
this should not be an issue. Some of it’s dry reading however, you need to spend time on this to better
understand advanced circuits, later on. Understanding schematic drawings is required. If you are new at
the repeater operation you might want to seek experienced help. Allow plenty of time to construct each
radio, especially the first one. No free technical support is available however, some printed documents
are available on an occasional bases, for a modest cost for P & H. The project is designed for amateur
radio (not commercial) and is open for discussing, changes and improvements without notice. Should you
feel qualified you are welcome to deviate from the Author's design. Images in this document may be used
to illustrate a point only and may have been taken at different stages of research and development
therefore, may not show the end “product” in some cases.
Overview:
Motorola made a “Micor” series of radios; both base station and mobile. This document is supplement to
the repeater project found on SRG’s web site. It contains additional details and notes for the construction
of that project. Keep in mind this is a mobile transmitter converted to very high duty cycle therefore, some
special considerations will be necessary for repeater operation success.

More details:
The main document mentioned C410
clearance. This picture better illustrates
the consideration; the “rail” on the left of
the chassis may come in contact with a
large capacitor therefore, you would
need to move it slightly to the right; with
the leads at an angle. Another solution is
using a smaller size cap so it clears. The
picture here shows both options are
done.
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Exciter board:
There has been some discussion on the web about the exciter board’s power out and its band pass filter
(Z501) loss and tuning therefore, some additional documentation was felt to be needed. This exciter is
rated at a +26dbm output however, typically can be tuned for a maximum of around a +28 with most
boards. While this is fine to drive the PA unit, the second to the last transistor in the exciter board (Q405)
can get too hot and fail. One solution is installing a 27-ohm (2-watt) resistor in series with the Q405’s
supply line. You will need to check the tuning of this area before proceeding to the next step. You may
loose about 1 /4 db with enough to spare for driving the PA. You also should check the purity of the signal
with a spectrum analyzer. Take all this points into consideration when building for repeater service. The
Author has found satisfactory results with all these points since 1980.
Z501:
If you are lucky to find an L range mobile 136~150.8) with the TFD6111 filter it will work fine for the
amateur 2-band of 144~148 MHz. However, most units from commercial service are the M range of
150.8~162 MHz with the TFD6112x filter and will need retuning for proper operation in the 2-meter band.
After making the cover holes and tuning it (for max output) you can properly check the power out with a
service monitor. At this time its suspected the output impedance is something other than the (assumed)
50 ohms however, for this test we are looking for a relative change (in db).

The reason the impedance was
suspected because after tuning the
filter on a (50-ohm) power meter,
then connecting it into the PA, further
power increase could be realized out
of the PA by re-tuning the filter. It’s
also stressed that the purity of the
signal was checked in both cases to
confirm this increase in apparent
power was on the intended frequency
under test, and not additional
spurious energy.
Shown here is what most amateurs
might do for this type of test; using
what “adapters” found around the
shop. They may consist of several
adapters as seen here: RCA male to
a (home-made) N female adapter,
then to a N to BNC adapter, then a
jumper cable (RG142B) with BNCs
on its ends to finally, the service
monitor with its own BNC to N
adapter. This seems like a lot of crap
in the way however, the losses are
minimal and it can be done this way.
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A slightly better way is shown here with the one RCA to BNC adapter plugged into the band pass filter.
The test results were:
•
•
•

Power out of the exciter board was a +27.4 dbm (no filter).
One adapter; power out of the filter was a +26.8 (about the OEM rating to drive the PA)
Numerous adapters; power out of the filter was a +26.6 dbm (previous page).

By these figures shows the numerous adapters caused an additional 2/10 of a db loss, while the filter’s
loss is 6/10 of a db. The Author used a Motorola R2008 monitor for these figures. Apologies for the poor
focus on the bottom picture of the service monitor’s screen but it’s enough to see the reading of +26.8 for
the filter’s output, keeping in mind the monitor is a 50-ohm load.
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Some theory may be in order from the discussion of the monitor and filter’s impedance. In the case of a
purely resistive impedance load (no reactance) if you generate a (AC/RF) signal into a meter that’s
properly terminated at the same impedance you will get an accurate measurement. If you remove the
load (high impedance) the meter reading will increase about 6-½ db. Or, if you add a second load to the
meter (double terminating) the reading will decrease about 3 1/2 db. This is a simple test for your
equipment and setup. This is a common issue with some technicians that are in the learning stage of
signal measurement found in the telecommunication industry, especially in the analog microwave and
telephone area. When measuring a circuit (in-line) you have to be aware whether to measure in the
terminated or bridge mode for example, on a 4-wire telephone leased (audio) line.
When you are finished with the transmitter testing a unit-output power measurement may be in order.
Also, it might be a good idea to run the transmitter at the power level you plan to run on the air. While the
equipment should be mounted with plenty of free air clearance and a fan cooling unit a preliminary test
can be performed on the bench. Here’s a quick check for the unit’s power out using a thru-line fitting and
proper load. The fans are temporarily clip leaded to provide cooling on the bench.

For example SRG stations are set to a +48 dbm (that’s about 63 watts for math challenged folks) for
transmitter port power output.
The transmitter frequency is controlled by a “channel element” consisting of a (base) crystal plus, an
oscillator circuit for that and a buffer/multiplier circuit, too. Normally, you don’t need to know what goes on
inside the element however, in the case of temperature compensation needed you will. Also, this will give
you a better understanding how to properly modulate such element. There’s a complete discussion about
FM in the main document about the Micor transmitter found on the SRG web site. On the next page are a
couple hand-drawn schematics of both the VHF (2-meters) and UHF (70-cm) versions by curtsey of past
active Scott Zimmerman.
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The last point you need to pay close attention to is the type of transmitter channel element. The top image shows the
K1007 element. It’s a PM (phase modulation) used both in the mobiles and some base stations for decades (1970’s
and on). The bottom image shows the KXN1019B which can be also used in the mobiles and bases/repeater
station. It has the special feature of being FM (frequency modulation) to the fact it’s direct (true) FM for much better
low-end frequency response. This is very useful for the OEM (stock) PL/DPL feature used in the mobiles and
especially the base/repeater stations. Note the very different size of the crystal can. Obviously this is very important
of you are ordering a new crystal for the amateur band, presumably so the appropriate can will fit in the element you
chose to use. For SRG only the KXN1019B element is used for the flat response the System is set up for.
Having said that if you are only interested in a convention amateur repeater the K1007 should be fine. The other
advantage of using this the K1007 is much easier to come across.

This may be copied in complete form only for non-profit purposes, such as for the knowledge for the amateur radio
service, with AK2O credited as designer. For other arrangements please contact the author. Copyright: AK2O 2014,
2020.
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