ELM Simple GAL Programmer
Basic Construction Notes
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Credits:- All design and intellectual property rights of this GAL programmer belong to the original designer at  http://elm-chan.org/works/pgal/report_e.html
I claim no credit for the work presented here other than to lay out a PCB board of the said design for my own private use and made available my surplus PCB’s for FREE (non profit).
Welcome (
First if you have not already done so I would recommend familiarising yourself with the above website and download the programmer software from the links at the bottom of the webpage.
I have also made available the KiCad Schematic & PCB layout files on the N8VEM Wiki pages in the following location.

My component references will not match those of the original circuit so I would recommend working from KiCad schematics when placing components on the board.
So here we go.....
You will need:-

In addition to the PCB and the necessary parts to fill the board you will need:-

1) A DC power supply fitted with a 2.1mm hollow jack plug (outer sleeve should be negative)

Any voltage between 9 and 15v will do at around 300mA minimum.

(I use an old Netgear broadband router power supply of 12v 1.5A)

2) A DB25 pin to DB25 pin MALE to MALE cable which is wired straight through

e.g   pin 1 - pin 1, pin 2 - pin 2 ........ pin 25 - pin 25.

I’m sure these are sold as serial cables, do not use a parallel printer cable (different wiring !!)

I got mine from Ebay, just read the listing carefully and ask if necessary there are soooo many cables out there.
3) A PC with a DB25 parallel printer port running MSDOS.

You may get away with running DOS in a virtual machine but I have not tried this, I have an old Compaq Prolinea 590 I use for vintage stuff like this.

Specialised parts list:-
Here is a list of the more specialised parts used in this project

(refer to schematic for remaining parts)
220uH choke
  
542-6000-221K-RC (Mouser)

1653711 (Farnell/Newark)

PDTC114ET (SOT-23) 
771-PDTC114ETT/R (Mouser)

1217269 (Farnell/Newark)

PDTA114ET (SOT-23) 
771-PDTA114ET215 (Mouser)

1907673 (Farnell/Newark)

2SA1020

 863-2SA1020RLRAG (Mouser)

2317560 (Farnell/Newark)

2.1mm DC Socket
 502-RAPC722X (Mouser)

1217037 (Farnell/Newark)

5K ohm Trimmer
652-3386V-1-502LF (Mouser)

9355235 (Farnell/Newark)

1K ohm Trimmer
652-3386V-1-102LF (Mouser)

9355154 (Farnell/Newark)

DB25 pin right angled FEMALE socket , I’ve left the choice up to you, there is a wide variety of price/quality of connectors. Just make sure it’s a socket and not plug !!!
For resistors I tend to use Welwyn MFR3 series in all my projects 0.4w rated small body, they just look neater than bending leads right up close to the resistor body.
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Step 1

Using a sharp craft knife carefully remove the 3 trace errors so that your board looks the same as above, study the board layout in KiCad if you are unsure. (you will notice that i have connected the ground pin of C11 to Pin 1 of U5, this is not really necessary but i did it anyway)

Step 2
Thoroughly inspect the board for any damage using a magnifying glass if necessary to satisfy yourself that the PCB is good, then start by soldering all the power supply parts to the PCB.
*************************************   Note   **************************************

U1 (the LM317T) should be fitted to the board with an insulating washer and plastic insulating bush so that the component tab does not come into contact with the PCB ground plane.

**********************************************************************************

I would suggest that U6 along with all other IC’s are fitted in DIL sockets.

Once all power supply parts are fitted and you have checked your work apply power to the board via the 2.1mm DC power jack and adjust the LM317T output for 5.25v via preset R4
Tip:-  measure using pin 16 and pin 8 of any of the empty IC PCB lands to avoid probe slippage.
Then adjust U6 (TL497) output for 15v via preset R10 (measure at U6 pin 6, Don’t slip !!!) 

If all is well then remove DC power from the board and continue to step 3, if not then check your work and locate/correct  the problem before moving forward.

Step 3
Whilst access is good solder the 4 SMT transistors to the PCB two at a time making sure that you place a DTC114E for Q1 & Q2 and a DTA114E for Q3 & Q4. Do not remove them from the suppliers packaging until you are ready to fit them as they are difficult to identify if you mix them up.
Also do not be tempted to substitute a different part/transistor for these 4 devices as they are special switching transistors with built in 10k resistors, they are designed for switching.

***********************************     TIP   ***************************************

I measure all resistors (including the SIL Resistor array) and capacitors as I go before soldering onto the board for peace of mind, and to make sure I’m fitting the correct value.

********************************************************************************

Next proceed to solder in all the remaining resistors, diode, and 0.1uf decoupling capacitors taking care to follow the schematic for part values,  I prefer where possible to solder components both sides of the board as a kind of insurance against a bad PTH.

Next fit the SIL resistor array taking care to align pin 1 of the SIL array with pin 1 on the PCB

Finally fit the remaining parts taking care to note orientation of Q5 & Q6 the 2SA1020 as in the picture above. Again I would not recommend part substitution, the correct parts are not expensive.
Step 4
Clean the pcb with solvent cleaner to remove any flux residue and inspect your work for bad solder joints or bridges, correct as necessary. Fit IC’s U2, U3, U4 & U5 and compare to the main picture above, it should look the same.

Testing
Having completed all the steps above connect the ELM Simple GAL Programmer to your PC parallel port via a straight wired 25pin male to 25pin male serial cable, you may notice the led glows slightly when you do this, don’t worry, so does mine. Then plug the DC power supply into the 2.1mm DC socket. Do not fit any GAL into the GAL socket, the board needs to be tested first !!

If you have not already done so download the software from the web link above and unzip it to a folder on your DOS PC hard drive and launch the executable file  PGALCHK.COM
You should see the screen shown below:-
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You will notice that 19 pins of the GAL socket are listed in vertical columns starting at 15, 14, 2, etc....

To the right hand side is a short menu with jumbled characters to the right, I guess that with a Japanese character set this will mean something but I will translate for you :-

Ctrl-S  =  Previous Pin
Ctrl-D  =  Next Pin

Space  =  Toggle High/Low

Enter  =  Perform Timer Test (10 seconds)

Esc      =  Exit Program

Working from the left (Pin 15) measure the DC voltage at the indicated Pin and press the space bar to verify the indicated pin toggles between 5.2v and 0v (approx), the exception being Pins 2 & 4 which should be 15v.

If all pins behave as expected then the hardware should be fine, if any pin does not respond appropriately then you will need to find out why.

Using the ELM GAL Programmer
*** The Golden Rule ***
Do not put a GAL into the GAL socket until the program prompts you to do so, failure to observe this may result in the destruction of the chip as the GAL socket pins may be in an indeterminate state.

There is only one executable from here on in PGAL.COM a summary of its options is shown below:-
PGAL <jedec file>
Program a GAL with the specified .JED fuse file

PGAL  /R

Read a GAL and display fuse data to console
PGAL /R  >  <file>
Read a GAL and redirect fuse data to specified file

PGAL /E


Erase a GAL

*** Remember ***

Do not insert a GAL into the socket until the program prompts you to do so.

Finally
I hope this guide has been of help in putting your ELM GAL programmer together, If you are brave enough to try other GAL types and manufacturers please feedback your results to a S100 forum post so that others may benefit from the information.

Best Regards

David Fry
