RT-21 REVISION HISTORY

1.0 — Initial Release

1.01

1.02 -

1.03 -

- Sept 15 2007

Various command fixes that allow the serial communications to work
correctly with remote commands and release of RT-21 Setup Utility. Limit
settings and calibration settings weren't calculated correctly. It was OK
with SETUP from front panel.

Sept 28 2007

Fixes the DCU-1 protocol as implemented in some programs. WriteLog
and Logger32 were found not to work with RT-21 due to extra <cr>
character used by these programs. 1.02 ignores these <cr> characters.
Tested WL and Logger 32.

Nov 5 2007

Changed the TIC Option to become TIC-PST to include Prosistel rotors
into the same POT-RANGE testing and errors scenarios. Included into
rev 1.1 of the manual. Also checks for this error all the time instead of just
when the motor is running.

1.03.1 - Dec 11, 2007

1.04

Fix bug that can revert to an old heading when using SETUP program to
change settings if rotor has also been moved during SETUP session.
(Real Heading not saved!!') Could be dangerous to Alfa-Spid users.

—Jan 22, 2008 [INCLUDES VERSION 1.13 of SETUP UTILITY]

1. Adds a short ramp down on CANCEL or computer stop command.
Manual button release ramp downs are longer also.

2. Quick tap of CW or CCW button begins RAMPDOWN NOW, but
will continue toward target at MIN SPEED.

3. Improved the USB enumeration process that fixes the USB on real
fast computers.

4. Alfa-Spid rampdowns start later to reduce “creep in”.

5. Allows 5 digit pulse divider settings from SETUP UTILITY. Largest
Pulse Divider = 23593.



6. Errors no longer force a reboot of the controller EXCEPT for a Low
Voltage detect. This allows much faster responses for the new
SETUP utility as it changes values AND allows SETUP to detect
that an error has occurred. The controller responds with a ‘999’
heading for the 2 seconds following a NO MOTION FAIL.

7. New QUICK CAL routines now work with SETUP UTILITY. See the
SETUP UTILITY readme file for information.

8. A separate HEX file for RT-20 upgraded units is now provided that
includes the “NoUSB” in the file name. This hex file should be used
with all controllers that DO NOT have a USB connector on the rear
panel. It will disable the USB connection of a controller that DOES
have a USB connector if loaded.

1.04.1 - Feb 22,2008 [INCLUDES VERSION 1.14 of SETUP UTILITY]

Expanded size of vanity message to 1 line. Added some robustness to
232 port code. Fixed NoUSB version 232 port code that was not
initializing correctly.

RT-21 Version 1.06.2
(Inbetween versions were all Beta)

1.06.2 - Feb5, 2010 [INCLUDES VERSION 1.21 of SETUP UTILITY]

1. When running with Speed = 11 (full speed, no ramp) then the
SETUP/RAMP parameter will shut down the motor early by (Ramp X
2) degrees on Computer and Point and shoot commands in order to
reduce overshoot. This was in the older RT-20, but got left out of the
first RT-21 releases.

2. The Maximum Pulse Divide Ratio is now > 50,000. You must use
SETUP Utility in order to set anything above 9999.
3. Some options will increase the default motor timeout a bit. This is still

settable in SETUP Utility. The Motor Timeout now keys off how many
seconds we've been running before we move at least 2 degrees.
(Used to be 1 degree) This prevents a noisy pot line or a poor
resolution pot scheme that oscillates the heading 1 degree from NOT
triggering a Motor Timeout ERROR.

4. New SETUP/MODE = OFFSET — Allows users to set two alternate
beam OFFSET values and to toggle heading displays to them
sequentially by tapping the CANCEL button. (2"° " antenna offset
90 degrees from main antenna on same mast. Also works with rotary
dipoles or other bi-directional schemes including SteplRs. Use SETUP
Utility version 1.20 or higher to set the alternate OFFSET values for
use with this feature.



We now allow all computer commands to be either upper, or lower
case. This makes it easier to “Hyperterminal” commands.

HAM_x and T2X rotors now do not require any calibration. When
setting the OPTION = HAM or T2X, values are set into the calibration
parameters automatically that will result in accurate readings to within
a couple of degrees. You may overwrite these values if you need to
for any reason by using SETUP utility.

Computer communications now continues to work while in SETUP
mode.

Fixed a bug where we were off by 1/10" degree when CCW from the
nominal CCW limit (Overtravel) on counter systems only.

New computer commands to run motor CW or CCW for 1.5 seconds
Motor continues to ramp up and run as long as the commands are sent
again before the 1.5 seconds, then ramps down and stops. Will obey
soft limits and motor timeouts.

a. AAn; =CCW

b. ABn;=CW

10. Optional 12 Bit A/D (extra cost) can increase resolution on POT based
systems up to 1/10" degree.

The following are new features that may be turned on or off using the
SETUP Utility version 1.20 or higher:

These are accessed via the top menu bar “Advanced Options”

Instead of freezing the display at idle, you may set the display to Slow
Update instead. (Default slow update) Debug still runs display full speed
atidle.

You may set the Brake Delay to Fast Off instead of following the Reverse
Delay setting. (for relay control systems)

Auto Go Back — when running with CCW and CW buttons, if you let go but
then tap the button again during the ramp down process, the controller will
automatically send the rotor back to the spot it was at the moment you let
go of the button. It will wait to finish the ramp down and wait for the
reversal delay before returning to that heading.

Elevation/Polarity array mode. Headings CCW from 0 degrees will display
as negative numbers. This will work for up to —99.9 degrees. Only the
RT-21 display will reflect these negative numbers. This will only work with
units that have displays built after April 2009.

You may now turn off the Automatic Dimming of the display. If you use
feature 9 to slow update, this will disable Auto Dimming on older displays.
Newer displays will still auto dim, but the auto dim can be turned OFF.
Analog Output — Enables a DC voltage proportional to the heading to be
available on a rear terminal. This will require a field mod on boards Rev
2.1 or earlier. Rev 2.2 will output this signal on Pin 9 of the D-sub RS-232
connector. (designed to drive VBI-360 display panels)



1.07

EME-Mode disables pulse counter after “Delays” time until motor starts
again. Designed to help extra counts caused by very large arrays rocking
in the wind and moving any reed switch type unit.

Port 9600 allows configuring the RS-232 port from the default 4800, to
9600 bps. SETUP Utility and many DCU-1 applications require 4800 and
are not settable to higher speeds.

RT-21 Version 1.07 or 3.07 for v3 units

(Inbetween versions were all Beta)
—Oct7,2010 Coincides with 1% shipment of RT-21 v3 (FTDI USB)

RT-21 v3 - FTDI Chip USB instead of PIC software. More reliable
reconnects etc.

Removed the sometimes confusing 5 and 10 degree early limits imposed
on HAM-X rotators.

Add COUNTER RANGE ERROR to protect against corrupted counter
values. Add EE value ‘U’ to allow over-travel between 0 and 180 degrees.
Default = 90. Next SETUP Utility will support.

Improved the EME mode to ensure we don’t stop on a magnet position if
we can help it.

Fixed bug that “bumped” rotator even if we were at a soft limit.

Fixed the COAST function for relay control systems that we broke in an
earlier version somewhere.

Improved Counter Rotation by implementing a Counter Rotate Delay that
paces Commands from the Master to the slave for the delay in seconds.
EE value ‘V'. Default = 10 seconds. Goes into the Master unit only. Next
version of SETUP Utility will support.

Increased max pulse counter to 32,600.

Changed default Orion Divide Ratio to current shipping 4015 (from 3960).
Fixed bugs in Shortest Route Logic.



