Using WINCUPL and the XELTEK ROM MASTER /2

To Program GAL20V8’s

10/25/2000 (KEH)

Part A. Using WINCUPL to compile a CUPL .PLD description.


We may  use WINCUPL to directly compile our .PLD equations into a fuse map (.JED file) for the GAL20V8A target PLD.


1. Click on Start – Programs – CUPL – Atmel Cupl to bring up the WINCUPL starter kit (provided free by Atmel corporation).  

2. Click on File – Open – Tmpl.pld  to bring up a template .PLD file if you are starting to enter a new design, or else, click on the .PLD file that you created earlier.  

3. Click on File – Save As  then enter a new file name with a .PLD file extension, such as “myfile.PLD”.  This is important, so you do not corrupt the original template file!

4. Now fill out the template.  Be sure to enter the root file name into the NAME field of the template, since the .JED file that is produced by the WINCUPL compiler (that contains the GAL programming information) names the .JED file according to the NAME field, NOT according to the root file name of the .PLD file!  

5. Be sure to enter “G20V8A” (you must include the A suffix even if you actually are using a G20V8, as there is no G20V8 in the WINCUPL library!) into the DEVICE field.  The other entries can be left blank, though I strongly urge you to fill in other relevant fields for documentation purposes.  
6. As you assign input and output pin numbers, make sure the inputs and outputs match with the 20V8 GAL pin functions.  (Note from the GAL20V8 circuit shown in the GAL handout, outputs may exist on pins 22 – 15, and inputs on Pins 1 – 11, 13, 14, and 23.)

Your resulting .PLD file should follow the format shown in the example below:


(Contents of  CUPL source file for 7-bit binary up counter “Cnt7bit.pld”)
Name       Cnt7bit;

Partno     1;

Date       10/23/2000;

Revision   1;

Designer   KEH;

Company    RHIT;

Assembly   1;

Location   Terre Haute, IN;

Device     G20V8A;

/******************************************************************/

/*  EC130 (KEH) CUPL Input File for                               */

/* Seven-Bit Binary up counter with synchronous CLR and ENABLE    */                                              

/* and Top Count (TC) output                                      */

/*                                                                */

/******************************************************************/

/*  Allowable Target Device Types: GAL20V8A                       */

/******************************************************************/

/**  Inputs  **/

Pin  1       =  CLK;     /*  Clock Input                          */

Pin  2       =  CLR;     /*  Synchronous Clear => when clock rises*/

                         /*  Q6:0 is zeroed if CLR = 1            */

Pin  3       =  EN;      /*  Count Enable - must be high to cause

                             counter to advance when clock rises  */

/**  Outputs  **/

Pin  15      =  TC       ;      /*  Top Count                     */

Pin  16      =  !Q6       ;     /*  Counter MSB                   */

Pin  17      =  !Q5       ;     /*                                */

Pin  18      =  !Q4       ;     /*                                */

Pin  19      =  !Q3       ;     /*                                */

Pin  20      =  !Q2       ;     /*                                */

Pin  21      =  !Q1       ;     /*                                */

Pin  22      =  !Q0       ;     /*  Counter LSB                   */

/**  Logic Equations  **/

Q0.D = 

        ( EN & !Q0             



/* Toggle Q0  */

        # !EN & Q0) & !CLR;  



/* Hold Q0    */

Q1.D = 

        ( EN & !Q1 & Q0      



/* Toggle Q1  */

        # EN & Q1 & !Q0      



/* Hold Q1    */

        # !EN & Q1) & !CLR;  



/* Hold Q1    */

Q2.D =

        ( EN & !Q2 & Q1 & Q0      


/* Toggle Q2  */

        # EN & Q2 & !Q1           


/* Hold Q2    */

        # EN & Q2 & !Q0           


/* Hold Q2    */

        # !EN & Q2) & !CLR;       


/* Hold Q2    */

Q3.D =              

        ( EN & !Q3 & Q2 & Q1 & Q0 


/* Toggle Q3  */

        # EN & Q3 & !Q2           


/* Hold Q3    */

        # EN & Q3 & !Q1           


/* Hold Q3    */

        # EN & Q3 & !Q0           


/* Hold Q3    */

        # !EN & Q3) & !CLR;       


/* Hold Q3    */

Q4.D =  ( EN & !Q4 & Q3 & Q2 & Q1 & Q0 


/* Toggle Q4  */

        # EN & Q4 & !Q3                


/* Hold Q4    */

        # EN & Q4 & !Q2                


/* Hold Q4    */

        # EN & Q4 & !Q1                


/* Hold Q4    */

        # EN & Q4 & !Q0                


/* Hold Q4    */

        # !EN & Q4) & !CLR;            


/* Hold Q4    */

Q5.D =  ( EN & !Q5 & Q4 & Q3 & Q2 & Q1 & Q0   

/* Toggle Q5  */

        # EN & Q5 & !Q4                       

/* Hold Q5    */

        # EN & Q5 & !Q3                       

/* Hold Q5    */

        # EN & Q5 & !Q2                       

/* Hold Q5    */

        # EN & Q5 & !Q1                       

/* Hold Q5    */

        # EN & Q5 & !Q0                       

/* Hold Q5    */

        # !EN & Q5) & !CLR;                   

/* Hold Q5    */

Q6.D =  (EN & !Q6 & Q5 & Q4 & Q3 & Q2 & Q1 & Q0

/* Toggle Q6  */

        # EN & Q6 & !Q5                         
/* Hold Q6    */

        # EN & Q6 & !Q4                         
/* Hold Q6    */

        # EN & Q6 & !Q3                         
/* Hold Q6    */

        # EN & Q6 & !Q2                         
/* Hold Q6    */

        # EN & Q6 & !Q1                         
/* Hold Q6    */

        # EN & Q6 & !Q0                         
/* Hold Q6    */

        # !EN & Q6) & !CLR;                    
        /* Hold Q6    */

TC   =  Q6 & Q5 & Q4 & Q3 & Q2 & Q1 & Q0 & EN;          /* Top Count  */

7.  Now click on Run – Device Specific Compile to compile the CUPL .PLD file into a .JED “fuse map” file that is ready to be downloaded onto the XELTEK GAL programmer.


Part B. Using the XELTEK ROM MASTER (RM2)

The ROM MASTER should be plugged into LPT1 (parallel printer port of the host PC), with the XELTEK ROM MASTER (DOS) program “RM2” installed on the hard drive).  The ROM MASTER should also be plugged into the power cable, with the other end of the power cube plugged into the wall socket.

I assume that you have compiled your .JED file and at this point you are ready to program.  Put your .JED file on a floppy disk, and insert into it into the PC that is connected to the XELTEK programmer.

1. Turn on computer and programmer (the switch is located on
the right side of the XELTEK ROM MASTER /2 programmer box).  The power indicator LED should light.  DO NOT PLUG IN THE GAL TO BE PROGRAMMED UNTIL STEP 11 IS PERFORMED BELOW!


2. At the DOS prompt, type   CD \rm2\bin\ [Enter]

3. Then start the RM2 program running by typing   RM2 [Enter]

4. Once the RM2 program signs on, select the PLD category of devices by typing
                            F7      T     L
The “Device Selection” window should appear.


5. Now go to the manufacturer selection menu, by typing   M
Then select either SGS (if the GAL has an “ST” on it) or LATTICE as the manufacturer by scrolling through this menu and stopping at this manufacturer, leaving this selection highlighted.


6. Now go to the device selection menu by typing   D
Then scroll down to the  GAL20V8A or GAL20V8  selection (depending on your GAL), leaving this selection highlighted.


7. To select these options and leave the “Device Selection” window, type    S


8. Now load the desired .JED file that you obtained by running the “WINCUPL” program.  Please remember that this .JED file will take on the name indicated in the “NAME” section of your WINCUPL “.PLD source file” – NOT the root name of your .PLD CUPL source file.  For this reason, I strongly advise you to enter the root name of your file in the NAME field of your .PLD source file.  The resulting .JED file can be loaded into the programming buffer by typing        ALT-F     L  
Then enter the name of the desired .JED file, such as   A:filename.JED  [Enter]


9. Now call up the programming screen.  Do this by hitting ALT-D     R  


10. DO NOT UNPLUG OR PLUG GAL’s into a breadboard when the power supply is ON!  Doing so could burn out the GAL!  

Also, be sure to touch the (grounded) metal case of the PC before handling the GAL, especially before you plug it into your board.  They are easily damaged by static charge built up on your body when you slide across a chair, or walk across a room.  Whenever possible, please try to KEEP YOURSELF GROUNDED whenever you are moving the GAL between the  breadboard and the programming socket.


11.  Now it is finally time to plug in the GAL20V8 or GAL20V8A into the XELTEK ROM MASTER 2 programmer.  Do so by bottom-justifying the GAL in the zero-insertion force (ZIF) socket of the programmer, with Pin 1 (the notched end of the GAL) UP.  See the drawing on the plastic case of the programmer.  Failing to position the GAL correctly can result in damage to the GAL!  Then lock the GAL into position by pressing DOWN the locking lever of the ZIF socket.

12. Now select the PROGRAM function from the programming screen by scrolling down to this function and hitting [Enter].  First the original contents of the GAL will be erased, and an Erase OK message should be displayed.  Next the GAL is programmed and a Program OK message should be displayed.  Finally the GAL is verified, and a Verify OK should be displayed.

13. Unlock the GAL from the ZIF socket on the programmer by lifting the locking lever.  

While handling the GAL, remember to keep yourself grounded, if at all possible by keeping one hand on the PC chassis.  

Furthermore, please make sure that the dc power to the demo board is OFF before plugging in or removing the GAL from the demo board.  There is a power switch in back of the dc power supply!  

When you reinsert the GAL into your breadboard, carefully observe the position of Pin 1.  Plugging the GAL into your board backwards and applying power, will result in a burned out GAL!

14. To quit the RM2 software, hit the Esc key to leave the Programming Window, and then hit  ALT-F   Q  to quit the program.   Turn off the ROM MASTER /2 power by operating the power switch on the right side of the programmer.

