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More Programming with CUPL
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Compiling PLD File

e Use WINCUPL or use another text editor to
create your file

o Save your file with the extension .PLD

e Compileusing WinCUPL make sure you
have no &rors.

e Save your .JED file on diskette
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Using WinCUPL

Locataj I n Engl neerl ng W’inupl: Tuta_|l [?IesignEI .
Appl i Cmi OnS\ EECE\ Wi ncupl Fil=  Edit Hlen-ig (Il W Bun Utilties  Window Help

s =1L C Bz|7 ]
folder = o
_ o WinCUPL
After creating and editing your S D | | T
PLD file: e e e
e men e

Company EECE143;

Open Options|Compiler menu item
or type Ctrl+W

il

[ [ Line:1 Col:1 [INE[CAPS [NUM[SCRL g
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ﬁ[ﬁumpiler Options

|/ laeneral T Library T Device
Output Files: | Mnimzaton | Optimization

— Download — | General
|+ JEDEC/POF/FPRG v Abzolute
[T HL ™ List
™ ASCl/Hex [ Expanded Macro %I eCt Downl Oad \JED EC/PD F/PRG

v POIF

: ' [ PLA

Doz File Optionz = ™ PALASH
[ Fuze Plat [ EDIF
[T Equations ;: EEII:F I

Cancel ] k. ] Apply ]

f Output Files T Minirnization T Optimization %I eCt JED EC Nname = PL D Nnanme

General | lbay | Devie

[ Secure Device

[T Deactivate Unused OR Tems
V¥ Simulate

[ One-hat-bit State Machine

¥ JEDEL name = FLD name

[ “iew Simulation Results

Cancel k. Apply
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ﬁ Compiler Options

|/ Output Files T Minirization T O ptirnization

General T Likrary T Device
Device Type: Device Selection; .
D Select Device;
@TTIEE_E] g22v10i = .
MAPL oo . Either g16v8 for GAL16V8
N =l |%avioms =
T Or g22v10 for GAL22V 10
@ DIP O LCC | [T Device In File | |
Cancel I k. Apply DI P Pa:kme
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To compile your program,
Select Run|Device Dependent
Compile menu item

If you get errors, check the

M essages window for error
locations and make corrections
to your code.

ﬁ'ﬂ'in[ﬁupl: Total Dezigner
File Edit Yiew Options [Eg Utites “indow Help

DI@IEI %l s IE Device Dependent Compile  F3

Device Independent Compile  Crrl+F3

CUPL
Device Dependent Simulate F7

Device Independent Simulate  Chil+F7

fral C:AMY MUSIC\VARL

WHDL Compile F11
Hame varcount WA Analysis Chil+F11
Partno TTAY C oty
Date 10715538 ; ‘J
Pevision 0l:
Desigmer Graiam ;
C omp sty EECEl143;

Aszembly oD Oo;
Location ptioi b i
Lewvice GZEW10;

| il

[ Line:1 ok [INE[CAPS [HUM[SERL 4
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Programming PLD File

e Use Allpro programmer in EN365 or the
ChipMaster 88 Programmersin the digital
lab or the EECE Open Lab

 Besureto follow instructions for
programming for each programmey.
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ChipMaster 6000
Intelligent Universal Programmer

ChipMaster
6000

Intelligent Universal Programmer o

ALRRLRRARRR AR RN (RN RN NN NN NN
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Using the CM 6000 Universal Programmer

|oad the device
Select adevice
Perform Blank Check
Erase device

Read jedec file
Program device
Verify

N o ok 0D PRF
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|nsert Device into the socket
e e e W

1. Makesurethe k -~ — .
bl-sz light is off. N

2. Lift thelever of

the ZIF socket

up.

3. Insert the device.

Align the device

with the bottom

of the socket with

pin 1 facing the

top of the socket.

4. Pressthelever of

the ZIF socket
down.
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Startup

EEEhipHaster-El]l]l] Intelligent Univerzal Programmer

Eile  Project Dewice Options  Diagnosticz Help

=5 | e 101010 et |
Save | Load Select | AutolD Edit |“ector| Blank | Read | Prog. | Werify | Braze | Comp | Proct | Confio | Ophon

Lattice GALZ2V10/EfC/D

ChipMaster-6000 at LET 1
=rFilirmware Wersion 2.20

zenerated by ChipMaster-&000 on Wed May 30 08:51:52Z Z001

FS

o

For Help, press F1

Device : Current Count
Adapter: Fin : Target Count
Fuse : Yector : Current Failure
Check Sum : Max Failure
File : OnOff I Heset |
Note : Alarm I Config |

| |Court [000000Z
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1.

Type ALT-C or Select the
Device|Change Device menu item.

Select the device required:

Use the mouse: Click on *All’,
EPROM’, ‘PROM’, ‘PLD’, or
‘MPU’

Use the keyboard: Press TAB until
the cursor isflashing in the ‘' Type’
box. Use the up and down arrows
to go to the appropriate type. Press
the space bar to select the type.

Enter the part number in the
‘Search’ box.

Use mouse: Click on ‘ Search’

Use keyboard: Press TAB until the
cursor flashesin the * Search’ box.
Type in the part number.

Use the mouse to select a vendor.

Select adevice and click ‘OK. Use
the TAB key to skip between
various screens, use the arrow
keys to move around each screen.
Press <ENTER> to select the
vendor/device.

Salect Device

Change Device

Search

]|

E = oK
Yendor Device
atmel =] lcaLi6Lve/c/z GALZ2LY10 Cancel
Catalyst GAL16LYED AL =2 10/8/C,/D
Cypress GAL16YE GALZACLY1Z2 HELP
Dallas GAL16YEA/B/C/Z GALZACY12/B/C
Exel GAL16YED GALGBOD1B
Fujitsu GAL18Y10/8 GALAOOZB Type
HOLTEK GAL20LYE/C/Z ispLSI1016 *44 = Al
Hyundai{Hynix) GALZ0LYED ispLSI1016 @44
ICT GALZORALD/R ispLSI1016{0L0Y *44 £ EPROM
Intel GALZ0YVE iSpLSI1016E *44 " PROM
1551 GALZOVEA/R/C/D/Z ispLSI1024 @68 ~ PLD
GALZ0XY 10 ispLSI1024(0LD) @63 Ao
Lucent(AT2T) =] |4] | |
Type Adapter hMan.Code Dewv, Code
Mote
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o~ wbdPRF

Load File into Memory

Press ALT-L for Load File or select the FilelLoad File menu item.

Press <TAB> to move the cursor to the list of filesin the default directory
Select afile with the up and down arrow keys.

Press <ENTER>.

Select afile type with the up and down arrow keys. Y ou want to select a
jedec ((JED) file
Press <ENTER> to load thefile.
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Look in: I__j Eeceld3

=&l @ o l=E

File name: IEKPE1

Open I

Files of type:  |JEDEC Files [* jed]

[ Open as read-anly

j Cancel |

7

Read Jedec (.JED)
File

Hame

Fartno
Fevislion
Date
Designer
Company
Security OFF

1

>>Pead file complete |

elligent Univerzal Programmer _ O] =]
btionz  Diagnostice  Help
/,.-* n @ é % ..:-: o
putolD| Edt |Wector| Blank | Read | Prog. | Yerify | Eraze | Comp| Broct | Confio | Ophon
5.0a Serialf 70047785 _I
g22v10 Tibrary DLIE-h-40-1 J
Thu May 31 09:04:06 2001
expil
exp6el
01
10715798
Fuam

o

For Help, press F1

Device : Current Count
Adapter: Fin : Target Count
Fuse : Yector : Current Failure
Check Sum : Max Failure
File : OnOff I Heset |
Note : Alarm I Config |

| [Count [0000003

© J. Chris Perez 2001



Programmable Logic Devices || EECE143 Lecture 5

Program Device

EEEhipHaster-El]l]l] Intelligent Univerzal Programmer

Eile  Project Dewice Options  Diagnosticz Help

Save | Load

=

Edt | ector

& |
AutolD

Zelect

| & |
Elank

101010

==
Fead

£

Prog.

By

“erify | Eraze

L ire] |

[Earfio | Opton

)y )«

Hratt.

oT
10/15/98

Zuam

FEVI=z1ion

Date

Designer

Company

Security OFF

Pead file complete !

Elank checking...

Programming. . .

Verifying. ..

Ho test wvectors in the buffer

Programming complete.
==00:00:09. 62

1 |

B
i

o

Device :
Adapter:
Fuse :
Check Sum :

Pin :
Yector :

File :
Mote :

For Help, press F1

Current Count
Target Count
Current Failure
Max Failure

OnOff I Reset |

Alarm I Config |

[ \Count 0000004
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Blank check the device

EEEhipHaster-El]l]l] Intelligent Univerzal Programmer

Eile  Project Dewice Options  Diagnosticz Help

101010

EEA:M-ID _ Hﬁ%\%P' ::l:".lzlptu:un
: : ave | Loa ele 0 ector| Elank | Rea : Fa=e | o] Bra | | Eorhig
Insert the device in the e e L

socket. Generated by ChipMaster-&000 on Wed May 30 08:51:52 2001 [

. ChipMaster-6000 at LET 1
1. SGIGCt the deV|Ce Firmware Version 2.20
. Blank checking...
algorlthm Blank check complete.

==00:00:0Z.84

2. Pressthe ALT-B.

-
i | 3

Device : Current Count
Adapter: Fin : Target Count
Fuse : Yector : Current Failure
Check Sum : Max Failure
File : OnOff I Heset |
Note : Alarm I Config |

ForHelp, pressF1 [ [Count |0000003
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Erase the device

This option is only available for devices that support chip erase.

1. Insert the device in the socket.

2. Select the device algorithm.

3. Press CTRL-F1

4 Click OK at the Are you sure you want to erase the device?
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Program the device

Before you program the
device you haveto
load the fileinto

memory.
1. Insert deviceinto
the socket.
2. Select the device
algorithm.

3. Press ALT-P. or
Click on the Prog.
Button.

EEEhipHaster-El]l]l] Intelligent Univerzal Programmer

Eile  Project Dewice Options  Diagnosticz Help

101010

==
Fead

Save | Load

ngm

= xn
Select | AutolD

| & |
Elank

£

Prog.

e e L e
Edee

)y )«

By

Warify

Eraze

Eract. | | Cohfio | Ophon

oT
10/15/98

Zuam

FEVI=z1ion

Date

Designer

Company

Security OFF

Pead file complete !

Elank checking...

Programming. . .

Verifying. ..

Ho test wvectors in the buffer |

Programming complete.
==00:00:09. 62

1 |

B
i

o

Device :
Adapter:
Fuse :
Check Sum :

Pin :
Yector :

Current Count
Target Count
Current Failure
Max Failure

File :
Mote :

For Help, press F1

Reset |
Config |

onoff |
Alarm I

| [Count 0000004 o
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Verify the device

1. If the device is not inserted, insert it into the socket.

2. Select the device algorithm.
The CM6000 verifies the device with the contents of the memory buffer. If
the correct file is not loaded, load it now.

3. PressALT-V.

After programming, the CM 6000 automatically verifies.

Y ou are done programming your chip.
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AllPro 88 Programmer

LY L flm | M

s A —
i

\\\\\\l‘lllllIllllllllllllllllllffflff

W FPELEN

[N eloet [ =F T8
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Using the AllPro 88 Programmer

e Load Device into programmer

e Choose Library and Device from library
e Blank Check Device (optional)

* Read Jed file

* Program Device
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Load Device in Programmer

PlacechipsoPin1
faces front of
programmer.

¥~ 4
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Choose Library and Device from library
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Choose Library and Device from library
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Choose Library ...
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Choose Device...

© J. Chris Perez 2001




Programmable Logic Devices || EECE143 Lecture 5

Blank Check Device (optional)
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Read formatted File ...

Select your
Jed filefrom

your floppy
diskette
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Program Device ...

... and you are done.
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HEX7SEG.PLD

Name hex7seg;
Partno XXXXX;
Date 03/15/01;

Revison O01;

Designer J. Chris Perez;
Company EECE143;
Assambly  XXXXX;
Location XXXXX;
Device GAL16VS;

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

[* This program takes a 4-bit HEX number input and outputs */

[* the necessary signalsto drive a 7-segment display */

I* */
/******************************************************************/

[* Allowable Target Device Types. */

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

| nput
0000
0001
0010
0011

1010
1011
1100
1101
1110
1111

Output

N
- et
Ny (o

l_|_

-
U}

-
-y

Mmoo Q O T
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[** Inputs **/

Pnl1=W:
Pn2=X;
Pn3=Y;
Pn4=2;

[** Outputs **/

Pin19 =g
Pin18=D;
Pinl7=c;
Pin16=d;
Pinl5=¢
Pin14 =f;
Pin13=g;

[* Msb of HEX input
/*
/*
/*

[* Output Segments for 7-segment Display */

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

Lsb of HEX input

*/
*/
*/

*/
*/
*/
*/
*/
*/
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[** Logic Equations **/ L o ] ’
FIELD INPUT = [W,X,Y,Z]; /* Definesinput array  */ Thisiscalled a“Bit Field

It isameans of grouping

severa variables into one

TABLE INPUT => OUTPUT { entity.
'b'0000 =>'b'000000L;
'b'0001 => 'b'1001111;
'b'0010 =>'b'0010010;

FIELD OUTPUT = [ab,c,d,ef,qg]; /* Defines output array */

The default base for numbersis

'H'0011 => 'H'0000L10; HEXADECIMAL.
00100 => '©'1001100; _
'b0101 => '6/0100100; Use one of the following to denote

'b'0110 => 'b'0100000;
'v'0111 =>'b'0001111;
'b'1000 => 'b'0000000;

which base you are using:

1001 => 'H'0001100; Binary Y
'9'1010 => '5'0001000; Octd ‘O
1011 => 'b"1100000; : C
51100 => 'b'0110001: Decimal _ d

51101 => 'b'1000010; Hexadecimal ‘h’

'b'1110 => 'b'0110000;
'b'1111 =>"'b'0111000;

}
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A Subway Turnstile

ICOIN

The controller waits for a signal that a coin has been
deposited. It then changes state from locked to open.
In the open phase, it waits for someone to walk
through the turnstile, then it changes from open to
locked.

This two state design cycles between open and locked
using a coin detector and a walk-through detector as
inputs.

WALK_THRU

© J. Chris Perez 2001



Programmable Logic Devices ||

EECE143 Lectureb

Name  Turngtl;
Partno XXXXX;
Date  6/5/01;
Revison O01;
Designer Guam;
Company EECE143;
Assambly  XXXXX;
Location XXXXX;
Device G16V§;

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

[* Controls a Subway Turnstile */
* */
/*********************************/

I* Allowable Target Device Types. */

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

[** Inputs **/

Pin 1 = clock;
Pin2=WALK_THRU;
Pin 3= COIN;

Pin 11 = lenable;

[** Outputs **/

Pin 14 = CNT_PULSE;
Pin 15=LOCK;

[** Declarations and Intermediate Variable Definitions

**/

[** Logic: SUbway Turnstile example expressed in CUPL
**/

$define LOCKED 'b'0

$define OPEN 'b'1

[** State Machine **/

SEQUENCE LOCK {

Present LOCKED
if COIN Next OPEN;
if ICOIN Next Locked;

Present OPEN
if WALK_THRU Next LOCKED;
Default Next OPEN:
Out CNT_PULSE;
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One thing to note is that you can define your
states so you can use the state variables as
outputs. Y our state sequence does not have
to follow numeric order. That Is 1t does not
need to go 0000, 0001,0010,0011...

You can define S1 as 1011, S2 as 1111, S3 as
0110...

Thiswill alow more flexibility for your
designs.
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Experiment #6. Programmable Logic Devices 2

Prelab:

e Create PAL source code that implements a MOD-N counter where
N can be 6,10 or 12 depending on 2 or 3 select inputs. I nclude
Inputs and outputs that allow synchronous chaining of counters.

Output will count one of the

following sequences depending on Data Output
Select input: ]

0’1’2’3’4’5’0’ e Mod-N Counter
0,1,23,...,89,0,... — —

Chaining Chaining

1,2,3, - ,11,12,1, - Output ‘ ‘ ‘ Input

Select

Counter will count when Chaining nputsfor  Clock
Input =1 and will not count when N=6,10,12
Chaining Input=0
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Create PAL source code that implements a HEX to 7-segment code
converter. The outputs of the code converter should be able to
drive two 7-segment displays to display Hex inputs from O to F as
decimal values from O to 15.

LSD displays 0
MSD blanks 0

Inputs: 0000 - 1111 (O-F Hex)
Outputs. 0-15 decimal

Output to drive 2 7-Segment
Displays

HEX-7Segment decoder

HEX Input

© J. Chris Perez 2001



Programmable Logic Devices || EECE143 Lecture 5

Compile all PAL source codes. Bring source code listings (on paper)
and floppy disk containing the files to lab. The files should be error
free at the beginning of the lab period.

Remember to show your complete schematic diagrams and to include
datatables.
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