How to update the tuning curves for any of the heterodyne receivers

Michel Anciaux, 8 August 2001

The tuning curves have to be updated after a component has been replaced (Gunn, doubler, tripler, X48 multiplier...), or when any of the servomotor is replaced or just because the tuning needed to be refined.

Making the new tuning curve

The first thing to do is to establish the new tuning curve. There is only one independent variable for each servo (PTS frequency for X48, Gunn frequency for GunnTune...).  

Most of the servomotors will approach the desired position going down (the exceptions are the two mixer back-shorts on the IRAM receivers). Keep this in mind when you make the new curve. 

The software will interpolate linearly between two adjacent points of the curve so be sure to take enough points. If there is a discontinuity in the curve, simply create a double point (two entries for the same value of the independent variable).

Updating the source code

The source code resides on Hydra (also known as the play station in my office) in the following directories:

“c:\develop\ste\Rx100 and Rx150”

for the SESIS receivers

“c:\develop\ste\Rx115 and Rx230”

for the IRAM receivers

“c:\develop\ste\Rx345”


for the 345 GHz receiver

“c:\develop\ste\drivers”


for all the drivers

“c:\develop\ste\musys”


for the kernel and some utilities

I’ll take an example. Let’s say that we want to update the tuning curve of the X48 multiplier for the 230 GHz (IRAM) receiver. All the tuning curves are in:

“c:\develop\ste\Rx115 and Rx230\source\tunetab.h”

You can edit this file using any text editor. A simple way of doing this is to locate the directory (double-click on My Computer, and continue down until you reach the directory) then right-click on the file name and select Send To / NotePad.

There is an entry for each servo. Find the one corresponding to the X48 (it is labelled Servo 4: X48 Rx230).  Now put in the data points. The independent variable, the PTS frequency in MHz, must go in ST4X in decreasing order, the corresponding servo values go in ST4Y. If the number of data points has changed, you’ll also have to update NumPoints. Save the file and exit the editor.

You should also change the revision date in “term.c”. Edit the file and modify the “#define REVDATE 07.08.01” statement putting in the new date. Save the file and exit the editor.

Generating the executable code

Open a DOS window (double click on the DOS-Prompt icon). 

Type: ste  and  cd “Rx115 and Rx230” to get to the correct directory. Then type the following commands:

ca term


this compiles the terminal display program

ca cominter

this compiles the command interpreter

clte Rx230
this generates the executable (use Rx230 for both IRAM receivers, Rx100 for both SESIS receivers and Rx345 for the 345GHz receiver)

This will have produced two files Rx230.h00 and Rx230.h01 both in 

“c:\develop\ste\Rx115 and Rx230\exec”.

Burning the EPROM’s

All the STE programs reside in two EPROM’s (27C256, 32 kB each). 

Double click on the “Dataman-48 for windows” icon to open the programmer window. 

In that window click on “select” to select the appropriate EPROM type.

First EPROM - *.h00

Click on “load”, then select “c:\develop\ste\Rx115 and Rx230\exec\Rx230.h00” (Intelhex format, normal file mode, normal buffer mode, from file address 0, to buffer address 0).

Insert a blank EPROM. Raise the lever to unlock the socket, lower it to lock it again. Place the ERPOM according to the drawing on the box of the programmer.

Click on “program”. The EPROM should be ready in less than one minute.

Remove the EPROM and place it on a piece of black conductive foam. Label it “h00”.

Second EPROM - *.h01 and s5ini.hex

Click on “load” again then select “c:\develop\ste\Rx115 and Rx230\exec\s5init.hex”(Intelhex format,normal file mode, normal buffer mode,from file address 0, to file address 0).

Click on “load”, then select “c:\develop\ste\Rx115 and Rx230\exec\rx230.h01” (Intelhex format, normal file mode, normal buffer mode, from file address 0, to buffer address 0, clear buffer = disable).

Insert a blank EPROM. Raise the lever to unlock the socket, lower it to lock it again. Place the ERPOM according to the drawing on the box of the programmer.

Click on “program”. The EPROM should be ready in less than one minute.

Remove the EPROM and place it on a piece of black conductive foam. Label it “h01”.

Installing the EPROM’s

The two EPROM’s can now be installed on the CPU board. 

Switch off the STE system and the control electronics. Removed the CPU board. Removed the two EPROM’s at the upper right most corner of the board (when reading the etched label : “SCPU1 Michel Anciaux 07.11.91”). Keep these two EPROM’s on conductive foam.

The EPROM labelled “h01” goes to the socket in the upper right most corner. The remaining EPROM labelled “h00” goes to the second socket from the upper right most corner.

Re-install the CPU board and restore the power. 

CAUTION !

Remember that when handling IC’s you should use the normal electrostatic discharge precautions (ground yourself and your tools).
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