ATMEL CPLD DEVELOPMENT KIT
Tutorial 1: Complete CPLD Design Flow

This Tutorial will guide you through a complete CPLD design cycle with Logic Doubling™
from design entry, logic synthesis, device fitting, in-system programming, and finally verifying
the design on the Atmel CPLD Demo Board. To complete this tutorial, ProChip Designer V3.0
or later and V1.8.4 or later fitters are required.

Stepl:  CreateaProject using ProChip Designer’s New Project Wizard

Step Il:  Add a CUPL Design File

Step I11:  Compilethe CUPL Design

Step IV: Use ATMEL Fitter to Fit Synthesized Design File

Step V:  In-System Programming & Design Verification on CPLD Demo Board

Step |: Createa Project using the “New Project Wizard”

Before the design process can be started, a Project File must be created. ProChip Designer’s
New Project Wizard provides avery easy way to create a Project File.

1. Click onthe START....PROGRAMS....PROCHIP Icon to launch ProChip Designer.
Or double-click on the PROCHI P icon on the desktop.

&] Windows Explorer
(53 ATAT Global Metwark >
(1) Click to (S Auel .
|aUI‘IIDCQSiF;I‘rC])§hI 2% Microsoft Excel
BF  Microzoft Ward
@I Microzaft PowerPaint
(= AVR Studio »
3 Windows Exphsger @ Mas+pluz I ]
W Protel 99 5E AtmelSqtion =) Synario 411 v
s Frogams @ VA '
e NG WinCUPL 5.2 »
yil Faworites L4 e :
__&S S:;:Z:nts - @ PeakPRGA Design Suite Atmel Edition  #
oS e 1 (=3 Protel 99 S&tmel Edition >
& ;hal = Real 3
- Eu:__ (=3 Pof2led y
— @ Sumantec Wisual Page »
& Log Off &lwong... B5 Frochip3.o Y &
B Shut Down.. (53 HP Desklet B10C Series v11.2
;;ﬁsmn&l] ] K7 |_| [F (5 MadelSim SE 5 5h Evaluation | [ A2
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2. Click on PROJECT....... NEW to launch the New Project Wizard.
Or double-click on the NEW PROJECT shortcut button.

3. Click on the NEW PROJECT WIZARD button to launch the New Project Wizard. This
will launch the New Project Wizard to guide the users through the project creation process.

f‘ |Atmel ProChip Designer (no project]

J Project Edit Options  Help

Device Fiew |

(2) Click to create
new project

Project - ho name Part - no part

A

(3) Click to launch New
Project Wizard N\

Mew Project

Open Blank Froject | Cancel

GIET B

4. Click onthe NEXT button to start the project file creation process.

mNew Project Wizard - Step 1 of b

Welcome to the New Project wizard

The Mew Project wizard will guide you in the creation of wour
new ProChip D ezigner project.

The steps that follow will include:

1. Creating a project file

2. Selecting the parts for use with
with your project

3 Selecting the sofbware tool sets
for uge with each part

(4) cClick NEXT
- to start

]

¢

Cancel G HEck

Frish |
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5. Use C:\PROCHIP\DESIGNS\CUPL asthe directory of the project.

6. Enter DEV_KIT.APJ asthe project filename. The extension of a project file must be .APJ.

The name and directory of the design project is specified in this window. All design, simulation,
and other project files must be placed in this project directory.

!:I Hew Project Wizard - Step 2 of 6 x|

Create Project File

Select a name and directary path for your new project using the contrals
below. When pou are ready, click 'Mest' to continue.

Diives| C: = i (5) Enter the project
I o \Prachiphdesignsioupl <€ directory
(L] clelbtimp -

— (6) Enter the project
File Mame: | DEV_KIT| <€ filename

Filez of Type: I " api j

Cancel | < Back | Mest = I Flrlr] |

7. Choose a device for the project. [ATF1508AS-10JC84]. Also review the Filters that allow
for selection of a specific Speed Grade or Package Type.

!:lhlew Project Wizard - Step 3 of 6

What part do you want to use ?

Chooge a part for your project from the

Fart Mumber lizt below, (7) Select the
Architecture: Part Mumber: //devlce type
[ ]

Product Family: ATF150845-15JC54

| ATF1508 ATF1508ASL-20JC84

ATF1505A5YL-15JC54
Package: &TF150845%-15/C54

5

= ¥| |aTr1susasi-2sicas
=
4

Speed Grade:
I Any

Application:
I Any

Cancel | < Back | Mest > I Feyrraty
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8. Select PROTEL SCH/CUPL asthe software tool for this design flow.

Protel Metamor VHDL and Protel Sch/CUPL are the two possible design flows supported by
ProChip Designer. The Protel Metamor VHDL design flow supports VHDL synthesis, VHDL

functional simulation and VHDL timing simulation. The Protel Sch/CUPL supports Protel
Schematic and CUPL design entries and function simulation.

mNew Project Wizard - Step 4 of & by

What is the software toolflow for this
part ?

(8) Select the Please select a software toolset for part UM ATF1508A5-10JC84
design flow from the list below,
T oolflaw: Description:
|+ || Protel SchiCUPL o

Pratel Metamaor WHDL

Tools:
Source Manager
Logic Syrthesis
Device Fitter

| Testhench Marager

Tl Functional Simulstion =

Cancel | < Back | REE S I Fitarsty |

9. Select DONE WITH PARTS so that there will be only one device in this project.

On the other hand, users can select ADD MORE PARTS to include more parts to the
current Project Directory.

mNew Project Wizard - Step 5 of b x|

Would you like to add more parts ?

The lizt below shows the parts vou have selected for pour project,
|F wou would like to add mare parts, click the add mare partz button belaw.

when you are ready, click MNexst' to continue.

Project Parts:
LM :ATF150845-1 0JC54 - Protel SchiCLPL =
-

(9) Select “Done

with parts’
P " Add more parts

+  Daone with parts

Cancel < Back Flrin)
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10. Click the FINISH button to finish the New Project Wizard and the project creation process.

This closes the New Project Wizard and opens the ProChip Designer window. The Sources
in the project are shown in the Left window.

mNew Project Wizard - Step 6 of 6

Congratulations!

You have successfully completed the creation of pour new
PraChip Designer projgct.

The project tree shows the tools and design files included in pour

project. Using the vertical toolbar onthe side of the tree you can add or
delete partz, modify toolflows, or include new design files.

Ta begin, click on a part in the project tree. Thiz will display the design
flow in the part window. Then, click on any buttor in the design flow to
min the agsociated design tool.

T close the Mew Praject wizard and begin warking with (10) Click FINISH
& close the Mew Project wizard and beain warking with your ;
project, click the Finish' button. to end New Project

/ Wizard

Cancel < Back Fimizh |

Project Sources Window Information Dialog Box

;| Abwaed Paolin v Dezgne [DEY_EIT apl

# -
| () Cick onthe pets betaw 10 s a specibc ow chen 88 puides wou thiou ph e derignlione &
IH |- Sorce Meneger © = Prochipkdezio L
e

=B Loge Sihest [ Procki desgn
A Desvice Files - jooPr ool iplcesioreic
A Teatbesioh WA rager | b Prochig e
- Furotiored Siradalon © joOProohiphol
A Thringy Smalation [ \Frochide i

| "

Leg

Logs Part A1t - AFFSSIRAS. 10ICA1 e 10 grojest BEY_ Tagy
Log: Pert 18 urr“l:ﬁlu-m}cm toalorn seel s Prasel S CLRL

[ ProchipasrsifohoEn k1T ag [ P*hpl:ltm Fioct

M 6sagé Window Project Device Icon
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11. Click on the Device I con [ATF1508AS-10JC84] to view the Design Flow window.

Design Processes

Design Flow Window

mAtmeI PraChip Designer [DEY_KIT.apj]
J| Pmject E}¢ Tools Options  Help
‘ Device V*w | /
E Project: DE\‘_KlT_api Part - U1 : ATF150845-10C84
= @ig‘;\w o Bl Design:
E A Sorce Manager : [oPr
i P Logic Synthesis : [c'Pro 2 3
SOl -2 Devics Fiter+ (oPrachi Source Logic Device
‘ﬁf Ao Testhench Manager : [c R .
T A+ Functional Simulstion : [t Manager _’ SynthESIS _’ Flﬂer
gl : o Timming Simulation : [S\Pr
£
3
] : :
— Simulation:
Testbench Functional Timing
Manager Simulation Simulation
[« | o
Log
Log: Part 1 : ATF1506A5-10JCH4 added to project DEV_KIT.apj __:_!
Log: Part U1 (ATF1508AS5-10JC84) toolflow set to Protel Sch/CUPL j
I n ATF1508A5-100Ca4

This completes Step | of this Tutorial.
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Step I1: Add a CUPL Design File

Once the Project File is created, the next step is to add the design source file(s) into your project.
For thistutorial, we will be adding asingle CUPL design file into the project.

1. Click onthe ADD/EDIT button from Source Manager to open the Source Manager Window.
You can view the Source Manager Help File by clicking on the Help button within the
Source Manager Window to view the description for the different processes.

2. In the Source Manager Window, click on the ADD button to add a CUPL design file to the
project.

3. In the File Manager Window, select LOGIC_D.PLD from the c:\Prochip\designs\cupl
directory as the source design file for this project.

3 dev_kit.apj = .
Sl /1 - ATF150643-10.C54 Design: (1) .C“Ck
» Source Manager ; [cProchipydesior Add/Edlt to Open
ﬁ Logic Synthesis © [cProchiptdesion Source Manger
i Device Fitter : [c\Prochipldesignsicr Window
ﬁ Testbench Manager © [c'Prochipide SO urce
;* Functional Simulation : [c:\Prochip'ide
» Timing Simulation : [c\Prochipidesio M an ag er r ' Synth (=i
Add A Edit Compile Logi
mﬁuume LELEE mPIease select a file...
Diriree: | C:% o = | I
T op-dowin arder requirec I _I _! _j
! o “Prochiphdesignshoupl
Mew [ ] cldbtrnp
(2) Click Add (3) Select
to add design Edit | CUPL source
file \ _— file

Add |
Remove |

% ¢ Defaul Editor Fie Name: | logic_d.pid & ok__|
4| & Accolade Edit i
ceolade Editor Files: of Type: Ix_p|d _'..I Cancel

This “LOGIC_D.PLD” is a CUPL design that uses the eight 8-segment LED displays and the
built-in oscillator on the Atmel CPLD Demo Board to first display the word “logic” and then
switches to the word “doubling”. This CUPL design can be compiled using either the ProChip
Designer™ or the Atmel-WinCUPL® software.

The first section of the LOGIC_D.PLD as shown below pre-defines which segments of the LED
should be asserted in order to display the desired letter or number. For example, to display the
letter “C”, segments A, D, E, and F need to be set to low and the remaining segments need to be
set to high.
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$define FontO 'b' 1000000 /* = ( f e dc b a); 0 */
$define Fontl 'b'1111001 /* = ( c b ); 1~/
$define Font2 'b'0100100 /* = (_g _ed b a); 2 */
$define Font3 'b' 0110000 /* = (_g dcba); 3 */
$define Font4 'b'0011001 /* = (_g f c_b ); 4 */
$define Font5 'b'0010010 /* = (_gf dc _a); 5 */
$define Font6 'b' 0000010 /* = (_gf edc _a); 6 */
$define Font7 'b'1111000 /* = ( _c_b a); 7 */
$define Font8 'b' 0000000 /* = (_gf e dc b a); 8 */
$define Font9 'b'0011000 /* = (_g f _c_b a); 9 */
$define FontA 'b' 0001000 /* = (_g f_ e _c_b a); A */
$define FontC 'b'1000110 /* = ( _f e d _a) C */

The next section of this PLD design as shown below shows you how to declare and assign pin
numbers in the CUPL language to the input, output, and buried signals. The input and output pin
assignments are assigned according to the connections between the CPLD and the eight 8-
segment LED’ s as shown in the CPLD Demo Board schematic.

[* Inputs */

pin 1= Clr; /* d obal dear input */
pin 83 = Ml k; /* d obal dock input */
[* Qutputs */

/* DSP1 */

pin 49 = LEDIA; /* LED1l segnent A */

pin 46 = LEDI1B; /* LED1l segnent B */

pin 48 = LEDLC; /* LEDL segnent C */

pin 50 = LEDLD; /* LEDL segnent D */

pin 52 = LEDIE; /* LED1l segnent E */

pin 51 = LEDILF; /* LEDl segnent F */

pin 54 = LEDLIG /* LEDL segnent G */

Next the pinnode numbers are assigned to the buried signals as shown below. The feedback
and/or the foldback paths available in each macrocell implement these buried signals. For the
listing of the pinnode numbers, please refer to the “ATF15xx Device Help” section of the
ProChip Designer Help File.

/* Nodes for the buried 22-bit Counter */
pi nnode 603 = cO;
pi nnode 605 = c1
pi nnode 606 = c2;
pi nnode 608 = c3;

After assigning the input, output and buried signals, the related signals (e.g. the LED segments
and buried counter) are grouped together as shown below to make the design source code more
readable and easier to manage. In CUPL, the “Field” declaration can be used to group a specific
set of signals.
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Field
Fi el d
Fi el d
Field
Field
Field
Fi el d
Fi el d

Fi el d

DSP1 = [LED1G LEDLF, LEDLE, LED1D, LED1C, LED1B, LED1A] ;
DSP2 = [ LED2G LED2F, LED2E, LED2D, LED2C, LED2B, LED2A] ;
DSP3 = [ LED3G LED3F, LED3E, LED3D, LED3C, LED3B, LED3A] ;
DSP4 = [ LEDAG LEDA4F, LEDAE, LEDAD, LEDAC, LED4B, LED4A] ;
DSP5 = [ LED5G LEDS5SF, LEDSE, LED5D, LED5C, LEDSB, LEDSA] ;
DSP6 = [ LED6G LED6F, LEDGE, LED6D, LED6C, LED6B, LEDGA] ;
DSP7 = [ LED7G LED7F, LED7E, LED7D, LED7C, LED7B, LED7A] ;
DSP8 = [ LED8G, LED8F, LEDSE, LEDSD, LED8C, LEDSB, LED8A] ;
Count = [c21..c0]

Next a 22-bit buried counter using T-type Flip-flops is implemented as shown below to divide
the 2.0MHz clock into a much slower frequency signal that can be used to display the text
messages. The last bit of this counter (c21) will be a periodic square wave signal oscillating at
0.477Hz (2MHz , 2%=2 10° | 4194304 = 0.477HzZ).

c0.d
cl.t
c2.t
c3.t

c20.t

c21.t

Count
Count

cl0 &

/* Frequency Divider */

1 cO;

cO;

cl & cO;

c2 & cl & cO;

= cl19 & cl1l8 & cl17 & c16 & c15 & c14 & c13 & c12 & cl11 & c10 & c9

& c8 & c7 &¢c6 &¢c5 & c4 & c3 & c2 & cl & cO;

= c20 & cl19 & c18 & cl1l7 & ¢c16 & ¢c15 & c14 & c13 & cl1l2 & cll &
c9 &c8 &c7 &c6 &c5 & c4 & c3 & c2 & cl & cO;

ck
ar

Ml k;
I CGclr;

Finally, the last section of the PLD design is to assign the eight 8-segment LED displays to the
appropriate letters or numbers as shown below to display the words “logic” and “doubling”. The
word “logic” is displayed when c21 is low and then “doubling” is displayed when c21 is high.
Y ou can easily change the letters/numbers to be displayed by changing this section of the code to
the appropriate pre-defined |etters/numbers.

DSP8
DSP7
DSP6
DSP5
DSP4
DSP3
DSP2
DSP1

Fontl & !'c21 # Fontd & c21;
Fonto & !'c21 # Fonto & c21;
Fontg & !c21 # Fontu & c21;
Fonti & !'c21 # Fontb & c21;
Fontc & !'c21 # Fontl & c21;
FontBK & !'c21 # Fonti & c21;
FontBK & 'c21 # Fontn & c21;
FontBK & !c21 # Fontg & c21;

Y ou have now completed Step 11 of this Tutorial.

AIMEL
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Step 111: Compilethe CUPL Design

In this step, you will compile your CUPL design through Protel Design Explorer 99 SE into a set
of optimized/minimized logic equations.

1. Click on the COMPILE LOGIC button in the Design Flow Window to open the Logic
Synthesis Window.

A ]
Bvancd Edt Todr Qpbonr Hae
T P
Pyt HhilL oy Pom- U0 AT FARRSE-TaCdd
oy chitsgi =
Rl =t iesricd
o R
| B oo v

Fo Leghs Senivaain: [
& Darccn Fibar : [P
F Teatimroh anag e
& Funcions Srmuelies
L2 neing iwasmtion: |

(e B RO

—P Synthesis — (1) Open Logic
Synthesis
Window

[y

2. Makesureall of the options in the Optimization section are unchecked.
3. Make sure the Minimization setting is set to QUICK.

4. Click onthe COMPILE button to start the CUPL compile process.

r:|1 ogie Sumhesis

Tacd
B

=

Top Lasal Damon File | & \Piochipdesgrs 'cuph complsts'inge_d pd

- Oukpad
LA, Fle | m*Puckadesgratouph rampleimiage_d pla
T view e when conpind

(2) Makesure
these pptions are
checked

LigFie [ = *Prochotv e cuch rompletetinges_d by

(3) set
Minimization to
Quick

(4) Startthe
Compile process

~

Compde Sl Dalauks Cancal Halo
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You can click on the SET DEFAULTS button and it will automatically specify the Synthesis
tool in the Tool Text box.

If you click on the CUPL Tab, it shows the various Synthesis options. You may refer to the
HELP file for further description.

This completes Step 111 of this Tutorial.
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Step 1V: Use ATMEL Fitter to Fit the Synthesized Design File

In Step 111, we completed the Logic Synthesis portion of the Design Flow. On successful
compilation, the CUPL compiler tool produces a PLA output file (with extension .pla). A PLA
file contains the netlist of the optimized and minimized logic equations. We now need to map
this netlist into a specific Atmel PLD architecture using the ATMEL FITTER.

1. You can now proceed to the Device Fitter portion of the Design Flow by clicking on the
ATMEL FITTER button.

ﬂh!r—l-:nl.-'l'-:ml:h'l’..uﬂ
Fipct Ed Tose Dptn: Hp
Dedee Fine

Flogedt sl an Pt - LH - &TF{SI0AS - DT

= g | Source Logic Device

(1) openthe

Atmel Fitter
Window

i
=
(]} =5 Source Mareger: [
=
i

b e g Manager —b Synthesis —F  Fitter

] - Tedbarch Honags i
= = Funciarel Sindkti ST el

Y ou can either use the Default options or specify Fitter properties. Y ou must select aPLA file or
the Fitter will not run. In this example, since our target device is an ATF1508AS, and we will
select the fit1508.exe device fitter.

The fitter creates the important JEDEC and FIT REPORT output files. They contain the data for
programming the Device (using In-System Programming or on athird party device programmer)
and the pin assignments required for board layout respectively.

[I Device Fitter >

Tool
[ I C:\ProchiphPLDFitAfit1508. exe

Global Device

- Input Pin/Nods Opt
PLA File I c:\Prochiptdesignshouplilogic_d.pla

— Output
At l c:\Prochiptdesignstcuplilogic_d. jed

Repart File I c:\Prochiptdesignscuphlogic_d.fit

¥ wiew file after fitting

RunFitter Set Defaultz Cancel Help

M’ Atmel CPLD Development Kit — CPLD Design Flow Tutorial P.12



Please review the Global Device Parameters and Pin/Node Options aswell. The Help Files also
show the Device Pin_Node lists for each of the ATMEL CPLDs.

2. Makesurethe JTAG box is checked. Thisenablesthe JTAG port for ISP programming.

3. Make surethe PIN FIT CONTROL setting is set to KEEP. This will ensure that the pin
assignmentsin the PLD file will be kept during the Place-and-Route process.

4. Make sure all of the optionsin the LOGIC NODE DEFAUL T S section are unchecked.

5. Change the L ogic Double control to always. This enables the fitter to use ATF15xx Family
devices Logic Doubling features beginning in the first fitter pass.

6. When all the fitter options are set, click on the RUN FITTER button to fit the design.

(4) Make sure all
(2) Check the options are

JTAG box -~ Global Configuration . e unchecked
TAG | PowerResst———————— Logic Node Info
| JTAG " Large Hysteresiz Global Davics
(3) Change the I TDI Pullup = Small Hysteresiz ;
g ’ ™ TMS Puily Fin/Mode Opt
Pin Fit Control P —
. Pt Fit Contral
setting to Keep B [Save———— P
[ Pin Fow g s
[ PinPowert Down 2 | | & Keep [~ Enable Foldback
: - 0 Ty
[5 sntoiake " [Farce Foldback:
Tl ~ Device Logic Options I [Enable Cascade
(GlEk 2 el v Fir .
:: Bihieke 2 I~ |Enable XOR Syr.
HEREak imii
| i ' Dpimize Open Collectar
Simulation —————————— [ Latch Spnthesis
[ ¥ Generate Sim Files - Logic Double-
; v Global Dutput Enable o
~Security—————————————— if nesseccary
| [T Secure Part v Global Reset & always
\
(6) Startthe \
fitting process
RunFitter Set Defaults Cancel Help

(5) Set Logic Double
to “aways’
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The Fitter Report File is shown below.

At el

fitl1508 -i

Frxkkx Injtial

Pla in file =

Pla out file
Jedec file =

Vector _file =

verilog file

ATF1508AS Fitter Version 1.8.3.9 ,running Thu Jul

fitting strategy and property **x**x*

LOG CD.tt2
= LOJdCDtt3
LOE CD.jed
LOG C D. tmv
= LOA C D. vt

05 19: 30: 31 2001

C.\FI TTER TEST\ V1839\LOG C D\LOJ C D.tt2 - CUPL -dev P1508C84 -JTAG ON

** Resource Usage **

pi n_num pi n_nanme out put _type feedback foldback cascade out TotPT output_ sl ew
MC1 0 -- -- -- -- -- 0 slow
MC2 0 -- -- -- -- -- 0 slow
MC3 12 LED6B reg cO -- -- 2 sl ow
M4 0 -- -- -- -- -- 0 slow
MC5 11 LED5G reg cl -- -- 3 slow
MC6 10 LEDSE reg c2 -- -- 3 slow
MC7 0 -- -- -- -- -- 0 slow
MC8 9 LED5F reg c3 -- -- 3 sl ow
MC9 0 -- -- -- -- -- 0 slow
MC10 O -- -- -- -- -- 0 slow

ATF15xx Family devices Logic Doubling features provide extra IO connectivity and logic
reusability. For example, every pin has the option of individual output enable, and every
macrocell has the option of feedback of either the registered or combinatorial output
independently of which signal is routed to the pin driver.

In the LOGIC_D example given here, Macrocells 3, 5, 6 etc. route their combinatorial outputs,
LEDG6B, LED5G, LEDSE, etc. to the pins while also routing their registered outputs, c0, cl, c2
etc. to the feedback outputs, thus doubling the utilization of the macrocell logic.

For more examples of design techniques that utilize the Logic Doubling features of the ATF15xx
Family, refer to Atmel’s Logic Doubling White Paper and Reference Designs, available on the
Atmel website at http://www.atmel.com/atmel/products/prod147.htm#refdsgns.zip  These
examples show how to apply Logic Doubling techniques to new product designs, and obtain the
benefits of more features in a smaller, and possibly less expensive chip, or spare logic resources
for future revisions and reduced risk of PCB re-spin.

This completes Step IV of this Tutorial.
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Step V: In-System Programming and Design Verification

In this step of the tutorial, you will program an ATF1508AS 84-pin PLCC device on the Atmel
CPLD Demo Board through ISP and then verify the design by observing the text messages
displayed on the eight 8-segment LED displays on the Development Kit.

You will need to initialize the ATMISP software in order to program the ATF1508AS 84-pin
PLCC on the CPLD Demo Board.

1. Click onthe START....PROGRAMS....ATMISP Icon to launch the Atmel-1SP Software
Or double-click on the ATM ISP icon on the desktop.

AR HUIUEUI DO
MS-00S Prompt
3 Outiook Erpress

(1) Click tolaunch
ATMISP

%

YWindows Esplarer

B
#y indows Update &T4T Global Metwark s

(D winZip 2 v
ﬁ I5-005 Prompt 2% Microsoft Exca
3] windows Explarer ¥ Microsaft word
B Protel 99 5E Atmel Edition (=1 Microsoft PowerPoint
Im Programs 3 ks pmisp -~
5 ante . (= avA Studio HL ATMISP
/_} Docurents P% I:'ﬁx*'_pl::l: :-
_% Settingz 4 Ié \ji::::p' :
g EZ; i [ wWinCUPL V5.2 r
1 o (e AvR ISP r
= @ PeakFPGA Design Sutte Atmel Edition ¥
& Log Off Alwong... (3 Protel 33 SE Atmel Ediion »
P Shut Dovn. @ Feal b
st A @ 59| 13) ) Prochip Beta2 01 b fosoftwor.. | €749

2. Enter “1” asthe number of devicesin your JTAG device chain and then click on the OK
button to proceed to the next step.

Mumber of Devices in Chain

Enter the number of devices:

(2) Enter“1” asthe i |

number of deviceS™ |
(1] 4 I Cancel
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3. Select ATF1508AS asthe target device type.
4. Select PROGRAM/VERIFY asthe JTAG Instruction type.

5. Select “C:\PROCHIP\DESIGNS\CUPL\LOGIC D.JED” as the JEDEC file to be
programmed into the ATF1508A S and then click on the OK button to proceed to the next

step.

JTAG Device 1 Properties |
Device Type JTAG Instruction Width
(3) Sdlect —>ATF1508A5 =] 10 =]

ATF1508AS
JTAG Instruction

(4) Select —)}FmgramNeriI‘y j| IDCODE?
Proaram/Verify

JEDECL File Hame

©) SeIeCt the —)l C:APROCHIPADESIGHNSACUPLALOGIC D JED j|
JEDEC file

1] 4 I Cancel | Help I

The next step requires you to setup the Atmel CPLD Demo Board to program the
ATF1508AS through I SP.

6. Connect the 25-DB side of the Atmel-I1SP Cable to the PC’s parallel port and the 10-pin
header side to the Atmel-1SP Cable to the Atmel CPLD Demo Board as shown below.
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7. Connect a 9V AC/DC power adapter to the power connector (JPower) of the Atmel
CPLD Demo Board.

8. Set the 5V/3.3V jumper to 5V to set the system Vcc to 5V.

9. Set the JPCLK jumper to PIN83 so that the output of the crystal oscillator will go to Pin
83 of the ATF1508AS.

10. Switch the Power Switch to the ON position.
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Now both your software and hardware are setup for ISP programming, and you can execute
the PROGRAM/VERIFY instruction to program the ATF1508AS on the Atmel CPLD Demo
Board.

11. Click on the LAUNCH button in the ATMISP main window to execute the JTAG
instruction to program the ATF1508AS on the Development Kit.

[ ] atmisp ==l ES
Eile Edt Wiew Process window Help ' (11) Click on
oeRes] LA ] the Launch button
| I | I (OVR
M’ Atmel CPLD Development Kit — CPLD Design Flow Tutorial P.17



After the successfully programming the ATF1508AS with the LOGIC_D.JED file, the eight
8-segment LED’ s should first display the word “logic” and then the word “doubling’”.

If these two text messages are correctly displayed on the Development Kit, then you have
successfully completed this tutorial.

Congratulations!
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