Programming the KF 161 using diode matrix.
This document describes how I converted a KF161-DigX by using diodes in a matrix.

I found out when I performed this action (the actual mod). That was in March 1992, when this kind of equipment became available to the ‘dump’ market.

The info given hereafter, come from handwritten and copied papers, supplemented with personal memory dump.

In this conversion, the PROM is removed from it’s socket, and the function of the PROM is more or less ‘hard wired’ to a diode matrix. I programmed 10 frequencies, using 5 IC-sockets.
In fact I even used 7 sockets and a relay, to make repeater (shift) operation possible, but this is something ‘for later’. Contact me on pa0sny@amsat.org if you’re really interested in that!
These 5 IC-sockets, fitted with the (many) diodes, are then stacked togeter and placed in the (empty) PROM socket.

Which of the 10 programmed frequencies is used, is determined by the chanel selector switch, that grounds the applicable ‘chanel’ input in the matrix.

Later on I will describe the ‘PROM’ socket connections, and the determination of the number.
Of course the set needs re-tuning after the reprogramming, as the previously used frequency was at least 10 MHz higher.

First let me show you how to determine the –to be- programmed number. 
Let’s say the frequency we want to program is 144.5375 MHz. This is in the 12.5 kHz grid. I only use frequencies in this grid, so I could ground pin 28. If you wanted to use a 10 kHz, that pin should be programmed as well.
There are two dividers that need to be programmed: the “A”-divider for the MHz, and the “B”-divider for the kHz.
Programming goes as follows:

Required frequency: 144.5375

Mixing frequency:    10.7000
Oscillator freq.:   155.2375 =( x10/12.5 =( 124.19
Note: In a 10 kHz grid, we would have been ready, but for the 12.5 grid we have to calculate the correct value by multiplying 155.2375 with the factor 10/12.5
Now 124 is the value that needs to be programmed in the “A” divider by using the hexadecimal value, being 01111100. For that same reason 19 is 0010011.
In brief:

124    01111100 ( “A” divider
19      0010011 ( “B” divider
For the 10 frequencies I programmed (all in the 144-146 range), the “A” number is almost everywhere the same, meaning that most pins can have a ‘fixed’ value (either “1” or “0”) and don’t need programming: the pins are there either open or grounded.

The “B” number is different all the time, so there I have to use a lot of diodes.......

Let me first show you the PROM socket with it’s connecting pins:


     Grid                 GND
     A128                 CH 1
      A64                 CH 2
      A32                 CH 3
      A16                 CH 4
       A8                 CH 5
       A4                 CH 6
       A2                 CH 7
       A1                 CH 8
      B64                 CH 9
      B32                 CH 10
      B16                 not used
       B8                 B1
       B4                 B2
In my case only A1 needed programming (rest of the “A”-divider is ‘standard) and B2, B4, B32 and B64
Note: my standards are: A2, A128 always 0, so hard wired to GND. A4, A8, A16, A32 and A64 are always 1 and thus NC (not connected).The circuitry of the PROM-print pulls them then to a +5 volts.
To make things clearer, this results for me in the following matrix:







(Best picture I can produce):





      or ---- are solid connections





—->|--- represents a diode





See that the 5 described pins have been





programmed as discussed; all diodes lead to CH 1.






The next frequency can now be established and
programmed in a similar way by connecting diodes to CH 2





Chanel 1 is programmed to make 144.5375 kHz!
Although this is not the entire modification, it does describe the main thinking of it. I owe thanks to a couple of HAMs, who have made this available to our local Project Group. These are PA0JGQ (SK) who supported the modification and programming in March 1992, and PA0FMS who did a lot of reproducing activities. 
As a result I own a remarkably compleet shop manual, including the schematics
Hans, PA0SNY

January 9, 2005
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TIP: you may use the HEX-file on my website. This gives a table with all HEX-values for all programmable 2 meter frequencies








