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This manual contains three tutorials designed to benefit all DesignDirect-CPLD users. These tutorials are hands-on projects that provide a fun and simple way to
become familiar with DesignDirect-CPLD.

Before starting these tutorials you should take the DesignDirect Quick Start Tutorial in the“Introduction” chapter of the DesignDirect-CPLD User Guide.
After that, we suggest that you perform the following tutorialsin the order in which they appear.
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Tutorial 1
DesignDirect Basics

Thistutorial provides an overview of the
features and operation of DesignDirect,
focusing on the Project Manager to complete a
programmable device design.

Follow the stepsin thistutorial to implement a
design called ddbasics using a mixture of
schematics and ABEL-HDL.

Prerequisites

Before attempting this tutorial, you should
complete the DesignDir ect Quick Start
Tutorial in the DesignDirect-CPLD User
Guide, "Introduction” chapter.

Learning Objectives

When you are finished with thistutorial, you
should have a basic understanding of the steps
and tools necessary to complete a Vantis
programmable |C design using DesignDirect.

Time to Complete This Tutorial

On average, the timeto complete thistutorial is
the following:

About 30 minutes to complete DesignDirect
Basics.
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Task 1: Open a Project

After starting the Project Manager, you are
ready to open the tutorial project file.

To open a project:

1 Choose File> Open Example to open the
Open Project dialog.

2 Inthedialog, change directoriesto
TUTORIAL\TUTORL.

3 Sdect the ddbasics.dpj file and then click
Open.

The DesignDirect Basics project opensin
the Project Manager. A project contains all
the sourcefiles for the design, such as
behavioral and schematic logic descriptions,
test fixtures, test benches, test vectors,
waveforms, device type, and design
documentation.

Note: To learn about creating a new
project, see the Introduction, "Getting
Started with DesignDirect " in the
DesignDirect-CPLD User Guide.

DesignDirect Basics
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Task 2: About the Project Manager Interface

The Project Manager has two primary interface
e ements: the Sources window and the
Processes window.

The Sources window (1) shows all the design
files associated with a project, listed in their
logical, hierarchical order. Each sourcein the
list isidentified with an icon.

The Processes window (2) shows all the
processing tasks that apply to a selected source
in the Sources window. Typical programmable
device processing task includes netlisting,
compiling, logic reduction, logic synthesis,
fitting, and simulation modd building.

Buttons at the bottom of the Project Manager
(3) provide quick command access to key
functions.

Also, there are two message areas (4) located
above and below these buttons.
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Task 3:

The Project Manager is context sensitive—that
is, it automatically adjusts the processes for you
depending on what you want to do.

First, processing for a given file changes
depending on the target device. Thisiscalled
the project-level flow. For instance, a design
targeted for a CPLD deviceis processed
differently than a design targeted for a PAL
device.

Second, the process flow changes depending on
what kind of source fileis highlighted in the
Sources window. Thisis called the source-level
flow. Say, for example, you select a schematic
source (.sch), several processes appear in the
Processes window. But if you select an ABEL
test vector file (.abv), only the processes
necessary for that source (functional
simulation) are shown.

Examine the process flows for the
current project:

1 To seethe process-level flow, select the
Deviceicon in the Sources window. The
processes for the project appear in the
Processes window.

2 Toseeasource-level flow, select a source.
The processes for the selected source
appear in the Processes window.

Continue to select different sources and
notice the processes change in the Processes
window.
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Task 4. Create and Import a Design Documentation File

The Project Notebook works much like an
engineering notebook. You can giveit any

name to describe your project. In addition, you

can include files created by Windows [z ok |

applications other than DesignDirect. For GEEL st Verlots Cancel |

instance, you might want to include a project 2 | — B -

Zr_:hedule, a specification document, or atiming Help |
jagram.

To create a text document and import it
into the Project Notebook:

1 Choose Sour ce > New.
2 Inthe New Source dialog, select User 3 File Name:

Document, and then click OK. [spec

LCancel
Ciefault Dot Extenzion:

3 IntheNew Filedialog, type spec in the File o
Name field. Then dlick OK. [t I

A

4 Inthe Text Editor, type Thisisa sample
text document.

5 ChOOSG FI I e> Save ﬁDesignDilecl Project Manager - [C:AVANTISACPLDAEXAMPLESAT. .. [Hi[=] B3
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Task 5: Edit a Project Source

You can edit project source files by double
clicking the desired sourcein the Sources
window. DesignDirect opens the appropriate
editor with that source ready for editing.

%4 Schematic Editor - ALARMCLK - Sheet 1

File Edit “iew Add Tools DRC Options Help

In this step you will see how to open the
Schematic Editor from a schematic source.

To edit a schematic source file:

1 Double-click the top-level schematic
alarmclk (alarmclk.sch) in the Sources

window. The Schematic Editor opensonthe | - - - ... . ... ..

schematic.

When you double-click any source, _ILI
DesignDirect automatically opens the | ey M .
application associated with that sourcefile.

2 On theView menu, make sure that thereis
acheck mark besidethe Main Toolbar and

itor - ALARMCLEK - Sheet 1

Drawing Toolbar commands. (Click the i &dd Ioos DAC Options Help
command to toggle the check mark.) 5 D|S(E 2err O | 2120 QR #|E
< EdlFi Chl+F S o =
3 Choose File > Exit to exit the Schematic .
R Pan Clrl+ia E——
Editor. . e =
. Bedaw =
- - 'zwﬂainToolbar o i |abe) =
Note: You can also open a DesignDirect "% v Drawing Tookar | o—a [ e
application from the Project Manager ZD% ABES
Window menu. o S e
............... AlO
............... NG
............... e
‘ o
Select A Command.

DesignDirect Basics 9



Vantis

Task 6: View the Design Hierarchy

You can view the hierarchy of atop-level
schematic and lower-level sourcesusing the
Hierarchy Navigator. With the Hierarchy
Navigator you can traverse a design and access
anumber of powerful database features, such
as pushing into blocks to see the source they
refer to, accessing connectivity information,
and querying nets.

Note: The Hierarchy Navigator is for viewing a
design, not editing. For editing source files, use
the Schematic Editor or Text Editor.

To view the design hierarchy using the
Hierarchy Navigator:

1 Select thetop-level schematic alarmclk in
the Sources window and double-click
Navigate Hier ar chy in the Processes
window. The schematic opensin the
Hierarchy Navigator.

2 Click Push/Pop (1%l) on the toolbar. The
cursor changesto cross hairs.

The Push/Pop command lets you "Push”
down into alower, more-detailed, level in
the hierarchy or "Pop" up to a higher, less-
detailed, level in the hierarchy.

3 Clickinsdethe ALRM STOR block
symbol (upper-1¢eft) to push down into the
block. The Hierarchy Navigator displays
the contents for this block, which is another
schematic. (Y ou may need to use the Zoom
command.)

4 Now click inside the STOR block symbol
to see another level of the hierarchy. Try to
click on another symbol. Nothing happens;
thereis no more hierarchy in this schematic.

5 Next "pop" back up to the top level of the
design by clicking outside any symbal, in

DesignDirect Basics
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the white space. The Hierarchy Navigator "pops’ you up to the second level. Repeat this step again

to return to the top level schematic.

6 Now, push into an ABEL-HDL block. Click insdethe TIMESTOR block symbol (Iower-l€ft).
DesignDirect opensthe Text Editor and displays the ABEL-HDL source for this block.

7 Choose File > Exit to close the Text Editor.

8 Choose File > Exit to close the Hierarchy Navigator.
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Task 7: Process a Module

DesignDirect allows you to think less about the tools and steps involved in getting to aresult and more
about the desired result. For example, if you want to view areport, you don't want to have to figure out
which processes should be run to generate the report. DesignDirect determines what steps are involved
and runs them automatically if required. Because you intuitively know what results you want,
DesignDirect's results-oriented processing greatly simplifies |earning new architectures because it
minimizes the impact of having to learn new tools and procedures.

To process the counter module:

1 Inthe Project Manager Sources window, select the schematic dsplymux. Notice that thereis one

process for this schematic (Compile Schematic) that generates one report file (Compiled Equations).

While you can run each process separatdly, it'sfaster and easier to tell DesignDirect what end result
you want, and let DesignDirect determine which steps should berun in what order.

2 In the Processes window, double-click Compiled Equations. DesignDirect compiles the schematic
into ABEL-HDL equations and displays the resultsin the Report Viewer.

The Processes window displays the status of each process asit runs.

3 Closethe Report Viewer.

4 Look at the Processes window. Note the processing-status icon that has appeared to the | eft of the
processes, including the prerequisite processes that DesignDirect ran automatically.

DesignDirect tells you the current status of any process using icons next to the process name. Status
icons and their meanings are listed bel ow.

Icon Meaning
v 4 The process completed successfully and is up-to-date.
N The process completed successfully, but warnings or messages were

generated; these can beread in the Report Viewer.

x The process did not complete, because errors occurred. Errors must be
corrected to go forward.

The Processes window is constantly updated. If you edit a sourcefile, the green check marks
disappear for processes that were previoudly run.

DesignDirect Basics
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Task 8:

Run Equation Simulation

Equation simulation uses design test vectors to simulate the design logic or
equations, independent of any device. The more comprehensive and
detailed your test vectors are, the more useful your simulation results will

be.

The simulator applies the inputs from the test vectors to the smulated
circuit and compares the simulated output with the output specified in the
test vectors. If thereis any difference, an error isindicated.

Equation simulation tests your design without using device-specific
information. Therefore, Equation simulation can be conducted before you
select a device. Equation Simulation, however, only tests the equationsin
your design as specified by test stimulus (ABEL-HDL test vectors).

To behaviorally simulate your design:

1

In the Sources window, double-click alar mclk.abv to open the test
vector filein the Text Editor.

Scroll the window and view the Test Vector file.
Close thefile and exit the Text Editor.

In the Processes window, double-click Equation Simulation
Wavefor m to open the Waveform Viewer. The viewer will be empty
until you add waveformsto it.

You can use the Waveform Viewer to view the output of alogic
simulation. The state of any net on a schematic can be viewed as atime
linetrace, similar to what you would observe when using alogic
analyzer. Traces may display individual signals or buses.

Choose File > Exit to exit the Waveform Viewer.
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Task 9: Select a Device

Below the Project Notebook is the device icon @ that identifies the target
device for the project. The Project Manager lets you target adesign to a
specific Vantis device at any time during the design process.

If you do not know the specific device, you can target a Virtual Device. A
Virtual Deviceisa generic, architecture-independent device, allowing you
to create a design that does not rely on specific device features to
implement.

To view the list of available devices and to change the target

device:

6 In the Sources window, double-click Virtual Device to open the Device
Selector dialog. The dialog shows the available device families and the
devicesin the selected family. (The device list can vary depending upon
which device kit you have installed. Check with your local
representative for a completelist.)

7 Inthe Device Sdlector dialog, seect the MACH 4A device family.
8 Sdlect the M4A-32/32 device.

9 Accept the default settings and then click OK.

10 Click Yesto confirm that you wish to change device kits.

When you change device kits, the DesignDirect design environment
reconfigures to facilitate designing with the selected device kit.

DesignDirect Basics
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Task 10: Fit the Design

After you have targeted a specific device, you
can "fit" your design. The Fitter isa program
that maps designsinto atargeted device. This
process may include assigning pins and nodes,
logic synthesis, and complex device routing.

[ M4A-32/32-50JC - Constraint Editor I [=] E3
Fie Edt Deviee View Options Help

5| S| too| 6 |Res| st | Par|sew]| ‘?lp”

Type [ Siand Name [ Group Name [ Seam... [ Block [Mact. [Pin [ Slew [ Power |

To fit your design:

1 Inthe Sourceswindow, select the target
device (M4A-32/32) if it isnot aready
g eCth. For Help, press F1

|

ﬁDesignDirecl Project Manager - [C:\WANTIS\CPLDAEXAMPLESAT ... [Hi[=] B3

2 Before running the Fitter, double-click

File View Source Process Dption: Window Toolz Help

Constraint Editor in the Processes window
to open the dialog. Notice that there are no
constraints assigned.

Choose File > Exit to exit the Constraint
Editor.

0 I@I HI Strategy| Momal

=1 = (2]

Sources in Project:

Processes for Cunent Source:

[ DesignDirect Basics

&
[B) alarmcik (alarmelk.sch)
@ alrmstor (alrmstar.sch)

3 Update All Schematic Files
¥, Constraint Editor
&R Fit Design
o [B)Pre-Fit Equations
o [BSignal Cross Reference
o @ Fitter Report

[ star (star.sch) K Post-Fit Pinouts
: H H [B) comptime (comptime.abl) (& @ JEDECFile
4 In the Processes wi nd_ow, doublecllt_:k Fit ) coptymin (e s | 2 Timing Analysis
Des gn The Dw gnD”‘m Prm d|a|w [E)timestar (imestar.abl) &3 Generate Timing Simulation Files
B Report File
opens to show the progress.
Double-click to choose a different Double-click the item in the list or select the “Start”
device button to start the process. Select the “Properties..."

button to start the property editor.

Stark | e | Bragerties.. | | Log..

5 When the Fitter isfinished running,
DesignDirect updates the Processes window

MHew... Open... |

with check marks. [Reeiy
. . & M44-32/32-50)C - Post-Fit Pinouts I [=] E3
6 In the Processes window, double-click e Edh Derie Yon _Opion o
Post-Fit Pinouts. This dialog shows you G =5 P ) e e e
1 y 1 Type - Signal Name Group Name | Segment Block | Macrocel | Fin | Slew | Power [
the location assignments made by the Fitter. fom - Lowdion [ [ Somert | ok [Weoest Too T6n TEonn |
Buried Node  alimtime_2_ A 1 High
Buried Node  almtime_1_ B 5 High
. . . . Buried Noda alrtime_0_ B a High
7 ChooseFile > Exit to exit the Post-Fit Bufeitlode i Ao Han
Buried Node  cur_time_2_ A 8 High
J H Buried Node  cur_time_1_ A 12 High
Pinouts dialog. Ao
6 - Input new_alrm_time 0 A 1 2 High
Input new_alm_time_1_ A 2 7 High
Input new_alm_time_2_ A 3 5 High
Input new_alrm_time_3_ A 4 5 High
Input Id_new_alim_time A 7 2 High  _]
Input new_ck_time_0_ A 12 18 High
Input new_ch_time_1_ A 11 17 High
Input new_ck_time_2_ A 10 16 High
Input new_ck_time_3_ A a 15 High
Input Id_new_clk_time A g 14 High
Input showalm A & 3 High =]
For Help, press F1 | 4
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Task 11: About Auto-Make

The DesignDirect Auto-Make feature knows
which processing steps are up-to-date and

. . i DesignDirect Project Manager - [C:\WANTISA\CPLDAEXAMPLESAT... M=l B3
Whl Ch mug be re-run Whm yOU dOUbI e'Cl | Ck on File “iew Source Process Options Window Tools Help
aprocess or resulting file. [CIS]=] stateas|vom 1= ER)
Sources in Project: Processes for Current Source:
Note: Choose Options > Environment to E@DesignDired Basics o igate Hierarchy
: ¢ H spechd ‘A Compile Schematic
open the Environment Options dialog qnd w2 32501 18 Comp 1o Eetiations
make sure that the Auto-Make feature is alarmilkaby
selected. 1 | — Eal armclk.sch)
B alrmstor (alrmstar.sch)
. [ stor (star.sch)
To see a demonstration of Auto-Make: Bl comptime (comptime.abi)
. . [ clsplyrnux (dsplymux.sch)
1 Sdect the schematic alarmclk.sch in the By timestor fimestar.akl)
Sources window. Notice in the Processes
. H Diouble-click to open the selected Diouble-click the item in the list or select the "View' to
window that there is a green check mark to i

the left of Compile Schematic. This
indicates that the process has already run New. | Open.. | 5| [ | Bicperies | Lea:

successfully. [Ready

2 Double-click Compile Schematic. The
message bar at the bottom of the Project

) ﬁDesignDilect Project Manager - [CAWANTISA\CPLDAEXAMPLESAT ...
1 File “iew Source Process Options Window Tools Help
Manager displays:
. . . DI@I HI SllalegleDrma\ j ‘?I\ql
Process “Compile Schematic” is up to date. S - -
ources in Project: Processes for Current Source:
: . @ DesignDirect Basics & Mavigate Hierarchy
The AUtO'M ake feature tells Da gnDI rect B spectt P A®]Compila Schematic
that it does not have to run this process GEMaa-2/32-500C ) Compiled Equations
. 1A €] =l |l.aby
again because the fileis up to date. ga L
alar El ]
B alrmstor (almstar.sch)
[ stor (star.sch)
[BY comptime (comptirme.abi)
[ clsplyrnux (dsplymux.sch)
[BYtirmestor (timestar.akbl)
Diouble-click to open the selected Diouble-click the item in the list or select the "Start™
SOUNCE: button to start the process. Select the "Properties.."

button to start the property editar,

Mew... Open... | Start | YiEw | Ploperties...l Log...

2 — Frocess "Compile Schematic” is up to date
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Task 12: Run Timing Analysis

The Performance Analyst is a static timing
analysistoal that enables you to quickly
determine the performance of your design after
it has been optimized and implemented by the
Fitter.

Worst case signal delaysarereported in a
graphical spreadsheet format that you can filter
to verify the speed of critical paths and identify
performance bottlenecks.

To run the timing analysis:

1 Inthe Sources window, select the target
device.

2 In the Processes window, double-click
Timing Analysis to open the Timing
Analyzer.

Under Analysis, there are six types of
analysis you can perform using the
Performance Analyst. Notice the Source
and Degtination report format on the right.

3 Under Analysis, select tco and notice the
change in the Source and Destination
format.

4 Under Timing Analyzer, click Run and see
the timing report to the right.

You can double-click any number in the
report to see how the Performance Analyst
generated these numbers.

5 Choose File > Exit to exit the Performance
Analyst.

DesignDirect Basics
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[ Performance Analyst - [Untitled - ddbasics] [_To[x]
% Fle View Preferences Window Help NEIE
=HEH S 7
LA EREREINE destination ins
Operating conditions:
lm alrmtime_0_D alrmtime_1_[=
Frp— s alrmtime_0_C 2
m o alrmtime_1_C
u alrmtime_2_C
nabsi T amtimes_C
Glins Ceo | € T aufmen o
(r: tsu (r: tos e cur_time_1_0C
tpd b
& e cur_time_2_C -
| ;l_l
fman ClockORegisterto-DataDiRegister [ [ [#zam 4
[ Performance Analyst - [Untitled - ddbasics] [_To[x]
% Fle View Preferences Window Help NEIE
=HEH S 7
LA EREREINE destination ins
Operating conditions:
lm |d\5p\ﬁy7|]7 ‘dlsplay717 |d\sp\ay727
o are S duck
5 - o
u
3 I r
Climes  Gwo | ©
Coau Cite e
© ipd € teoe
0| | »
teo Clockin-to-Output [ [i71252 | 4
[ Performance Analyst - [Untitled - ddbasics] [_To[x]
% Fle View Preferences Window Help NEIE
=HEH S 7
LA EREREINE destination ins
Operating conditions:
lm |d\sp\ﬁy727 ‘dlsplay737 sound_alrm 4
Speed grads:
5 -

© fmas  too
© by € toe
 ipd  teoe

opons

<

| »

Delay path = dlock:sound_alm: 7.5

[ [ [171286 4

16



Vantis

Task 13. Backannotate Pin Location Assignments

Y ou can backannotate assignments from the
Fitter output using the Backannotation tab on
the Congtraints Options dialog. This feature lets
you retain the assignments made by the Fitter
so they can be used in the future.

Y ou can only backannotate project assignments
after the “Fit Design” process has been
successfully compl eted.

To backannotate pin location
assignments:

1 IntheProject Manager, choose Tools >
Backannotate Project Assignmentsto
open the Congtraints Options dial og.

2 On the Backannotate tab, select Pin
Assignments, and then click Apply.

3 A warning message appears asking if you
want to continue. Click Yes.

4 Click Closeto close the dialog.

Notice that several process had their green
check marks removed. Thisindicates that
the previous fitter results are no longer valid
because you have assigned pin location
congtraints.

5 Double-click Constraint Editor to open
the dialog. Notice that there are now pin
location congtraints assigned.

Constraints Options

[ Pin and Block Assignments

[ Pin, Block and b acrocell Assignments

Apply |

DesignDirect-CPLD Tutorial Manual

B Dergnbinet Praject Manage - [

Fl= Vew Sowce Procers Cpkors

(D8] someaafviors | =

Smuces s Panmck

racezzns bes Cument Snwce:

[ Casigrmact Basics

%:I-almulrululmnksml
mlmetor (mbresiorsch]
[ stz sch)
[B) comptim & (coerptima abl
Eu:nhrmx[d:plymm::h::
Emegiar imeziorabi |

1 Lpdata &l Schamatic: Fikes

&, Conetrsint Eckiar

2 Fil Do maggn

o [B) Pra-Fil Ecuastions

w Signal Cross Ralamnca
Fittmr Feport

5, PostFitFinout

W EDECFik

A Gererala Timieg Simudeban Ales
[By Repon Fila

Note: If you wanted to edit certain
constraints, you would use this editor (for
example, Edit > Location Assignment).
6 Double-click Fit Design tofit the design
with these new constraints.

DesignDirect Basics

D aubiscick. in choara o ditessrl D sl than b b bl or smiect tha s i
derACE. Wi Hha sepal
Hma I Opan. | Wiama 1 I Log |
| = —
EH4A-321'32-5I]JC - Constraint Editor [_ o] <]
File Edit Device Wiew Options Help
Wl%l Lochlleesl OF'1|PWF|S'EW| ? |N’”
Type | Signal Mame | Group Name | Segm.. | Elock | M acr... | Fin | Slew | Fower |
Input clock 11
Input reset A 5 4 High
Input new_clk_time_0_ A 12 18 High
Input rew_clk_time_1_ A 1 17 High
Input new_clk_time_2_ A 10 16 High
Input new_clk_time_3_ I3 3 15 High
Input Id_rew_clk_time A 8 14 High
Input showalm &, E 3 High
Input riev_alrm_time_0_ A 1 8 High
5 — | Input new_alrm_time_1_ A 2 7 High
Input new_alm_time_2_ &, 3 5 High
Input nev_alm_time_3_ A 4 5 High
Input Id_new_alrm_time A 7 2 High
Outputs...  sound_almn B 1] 36 Fast High
Outputs...  display 0 B 9 30 Fast High
Outputs...  display 1_ B g il Fast High
Output/...  display 2 I3 n] 9 Fast High
Outputs...  display 3 B 1 krn Fast High
For Help, press F1 4
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Task 14:. Congratulations!

Y ou have completed the DesignDirect Basics tutorial. In this tutorial you have learned:

how to open a DesignDirect project.
the different dements of the Project Manager user interface.
that there are project- and source-level process flows, and how to switch between them using the Project Manager interface.
how to create and import source file into a project.
how to edit sources by double clicking the source filein the Project Manager.
how to use the Hierarchy Navigator to view a design.
how to process a design.
how to run Equation Simulation and open the Waveform Viewer to anayze the results.
how to select atarget device and choose operating options.
how to use the Location Assignments dialog to assign pins, and then save the information to the constraints file.
how to place and route a design using the Fitter.
how the Auto-Make feature eliminates unnecessary processing of already-completed steps.
how to run static timing analysis on adesign, and evaluate the results graphically.
how to backannotate pin location assignments.

DesignDirect Basics 18



Tutorial 2

Schematic and ABEL-HDL Design Entry

Thistutorial leads you through the design of a counter circuit targeted to a
CPLD device. The design consists of a top-level schematic and two lower-

level ABEL-HDL modules. A top-down, bottom-up design methodology is
used.

Prerequisites

Before attempting thistutorial, you should complete Tutorial 1,
DesignDirect Basics.

Learning Objectives
When you are finished with the tutorial, you should be able to:

Add various schematic elements to create a top-level schematic source
Check the schematic for errors
Usethe Text Editor to create anew ABEL-HLD source
Import an ABEL-HLD source into the project
Use the Hierarchy Navigator to navigate through the design and try
“debug” methods
Time to Complete This Tutorial

On average, it should take you approximately 90 minutes to complete this
tutorial.

Assumptions

Thistutorial assumesthat DesignDirect-CPLD software isinstalled and
operating properly.

u' Hierarchy Mavigator - TOP - Sheet 1 = Page 1

File Edt ¥ew Tool: DRC Option: Help

EI @I l_ﬁ Q ] (e @ #| 112 =D P DesignDirect Text Editor - [counter. abl] [_ O] x]
Y 1 T T 1 . File Edit View Templates Took Options ‘Window Help -|ﬁ'_|
[SY=TE 1)) [ (5] (2] (4] (=] (5] (7]
module counter -
interface (clk, rst, 1d —» g3. g2, gl. g0): _I
= title '4 bit counter circuit':
=
[=—
= clk pin "Clock input
E—TH—— rst pin "Azynchronous reset
14 pin "high walus =sests cc
o
g3 gl pin istype 'reg'; "Counter outputs
count = [g3. .g0]: "Creating output bu
E' Hierarchy Navigator - TOP - Sheet 1 = Page 1
Fle Edit “iew Tools DRC Options Help
EI @I }‘Blﬁl@l @l@l @lﬁl mgl F=‘|:)|315>-|"|ﬁ| il "Counter clock inpu
—_I "Counter rezet inpu
g(3:0]
LSRR o TP, BUNPS PR I | hd
a3
= —ERFARE A Fiec OF [No Wrap [DO5 [INS r
1
3,42,31,a0
Zoom I |5 aeqb| ——
—]bz,b2,b1,b0 o]
(] _I
COUNTER
Id
bur 2529190
- | 14
« | Ll_l
Push/Pop =
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Lesson 1 — Setting Up the Project

In Lesson 1 you will get ready to start the
tutorial project.

Tasks covered in thislesson are:

DesignDirect-CPLD Tutorial Manual

Task 1: Createa PfO]eCt Di reCtory [EN Exploring - C:\¥antis\CPLDAEXAMPLESATUTORIALATUTOR2

J File Edt “iew [Go Favoites Toole Help

Task 2: Create a New Project

& - @ .. I N = =
. : - = by M - [C:\Wantis\CPLDAEXAMPLESATUTORIALATUTORZ2
Task 3: Copy Schematic Symbols to the Bech | [Foard Up bray Manager - [CAVantss 1
. . @ File Edit %iew Toolz ‘Window Help — |ﬁ'|i|
Project Directory | Addiess |0 C:\Wantis\CPLD\EXAMPLE 4T =
D|=(s| S[2(%|
All Folders m—
=0 vantis Wbl compare
=7 CPLD
File View Sowce Process Optiohs Window Tool: Help
o4 0
D]=]E] suateay] El [2]%2] compare
Sources in Project: Processes for Current Source:
- =—z3,a2,a1,a0
[Mo Proceszes Available) aeqb | o
=—h3,b2 61,60
A
Select the "Mew..." button to add Mo processes are available for the project notebook.
zource or Import." in the Source Select anather item in the Source list ko get _’I
men to add fram a existing design. prOCesses.
Mew... | Oper... | Stark I e I Properties...l Log.. I
|Ready
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Task 1: Create a Project Directory
Before you start thistutorial, you need to create
aproject directory for al of your tutorial design
files.

To create a project directory:

1 Start Explorer, or similar tool.

2 Gotothedirectory
\Vantis\CPL D\Examples\T utorial\T utor 2

3 InExplorer, create the directory 4bCount.

Schematic and ABEL-HDL Design Entry
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[EY Exploring - C:\Wantis\CPLDAEXAMPLESATUTORIAL\TUTOR2

J File Edit “iew Go Favortes Tools  Help

J & . 0= . @ | & A 3
Back Frarimard Up Map Drive Disconnect Cut Copy Paste
J Address I[:I C:\Wantis\CPLDA\EXAMPLES\TUTORIALATUTORZ ﬂ
A1l Folders x | | Mame Size | Ty
Bl Wanlis ;I = Fil
=1 CRLD KB AE
] APPMOTES COMmpare. sym KB S
-] CAE count. way 1B W
{21 Carfig [#] caunt.wdl KB W
-] Dat [#] caunter. bl KB AE
=1 ExXAMPLES | #] caunter.sym KB SY
-] ABEL File it KE Te
-3 BlplﬂEET top.cpc 1KB CF
-7 Edif top.sch 5B Mi
7] Mired top.tf 1KE TF
D SCHEM top.way KB W
-3 TUTORIAL )
[ EXE
-1 GEMERIC
& LIES o
{1 LICENSE
] Marnuals
=] PLD
-] SYM_LIBS
-0 TUTORIAL
-] WANMACH | [«] _>|
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Task 2:

DesignDirect employs the concept of a project.
A project isadesign. Each project hasits own
directory in which all sourcefiles, intermediate
data files, and resulting files are stored.

Thefirst step to start a project isto create a
project directory. Then, you need to name the
project (.dpj) file, which the Project Manager
uses later to reload the project.

To create a new project:

1

Start DesignDirect if it isnot already
running.

In the Project Manager, choose File > New
Pr oject to open the Create New Project
dialog.

Go to the new 4bCount directory.

The default project nameis “Untitled.dpj.”
The project name can be up to 8 characters
long, spaces are not allowed. For this

tutorial, name the project file counter .dpj.

Click Save. The untitled generic project
appearsin the Sources window of the
Project Manager.

In the Sources window, double-click the
title of the project (Untitled) to open the
Project Properties dialog.

Type the name 4-bit counter for thetitle of
your project.

Click OK. The new project title appearsin
the Sources window.

Schematic and ABEL-HDL Design Entry

Create a New Project

Create New Project

Save i I@ 4bifoLnt

Filz hame: Icounted dpj

Save I

Save as lype: IProiecl File [*.dpi]

j Cancel |
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Project Properties

Title:

|4-I:|it coLnker

Cancel

Help

s

ﬁDesignDilecl Project Manager - [C:AVANTISACPLDAEXAMPLESAT. .. [Hi[=] B3

File “iew Source Process Dptions Window Tools

Help

(OIS swaea] o [ 7]
Sources in Project Processzes for Cumrent Source:

[&] kit counter
& virual Device

[Mo Processes Available)

Select the "Mew..." button to add
source or “lmport..." in the Source

Na processes are available for the project natebook.
Select another item in the Source list to get

menu to add from a existing design. processes.
Mew... Open... | Start | e | Propenies...l LCog.. |
[Ready
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Task 3: Copy Schematic Symbols to the Project Directory

A schematic is composed of symbols, wires, I/O markers, graphics, and
text. Symbols are graphic representations of components. The term
“symbol” usually refersto an eectrical symbol, such asagate or a sub-
circuit. You can draw graphic-only symbols (such astitle blocks) with the
Symbol Editor, but these have no el ectrical meaning.

Symbols are the most basic elements of a schematic. Symbol s represent
primitive design elements, whether those elements are individual
transistors, complete gates, or a complex IC. A symbol can also bethe
hierarchical representation of a sub-circuit (a“Block” symboal).

In this Step you will copy two symboal files to your project directory so you
can use these pre-made symbolsin your design.

To copy schematic symbols to the project directory:

In the Project Manager, choose Window > Library Manager.
In the Library Manager, choose File > Open Folder to open the dialog.
Go to the\Vantis\CPL D\Examples\T utorial\T utor 2 directory.

1
2
3
4 Click OK to open thelibrary in the Library Manager.
5 Sdect the two symbols (compar e and counter).

6

In the Library Manager, choose Edit > Copy Symboal to open the Copy
Symbols dialog.

~

Click Folders, go to the 4bCount folder, and then click OK.
8 Click OK to closethedialog.

9 Exit the Library Manager.

Schematic and ABEL-HDL Design Entry

Select a folder to open as a symbol library [x]
c:hwantishopldiexampleshtutorialtutor2
Cancel
[= Vartiz ;I
[ CPLD
= EXaMPLES &I
[ TUTORIAL 4
3 4bCount -
Dirives:
| = cPOPE3 C x| Hetwark..
_:' Library Manager - [C:\Wantis\CPLD\EXAMPLESATUTORIALATUTOR2]
@ File Edit “iew Toolz “Window Help = | Ellll
sIETETETRAL
EEg compare: compare
5 — L counter
comparg
s—33a2alal
aegh—o
os—h3 b2 b1 kb0
For Help, press F1 i
Copy Symbols [ x]
Copy the selected symbol(z)...
From library:  C:4 antis\CPLOAEXAMPLESSTUTORIALATUTOR2
Cancel E—
To |PLD\E><AMF'LES\TUTDHIAL\TUTDH2\4bC0unt j —I 7

Help
Browse: Falders.. Libranies. . —I
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Lesson 2 — Creating a Top-Level Schematic Source

In Lesson 2, you will begin creating a top-level
schematic source for the project.

Steps covered in thislesson are:
Task 4: Add a New Schematic to the
Project
Task 5: Resize the Schematic Sheet

Task 6: Place Two Block Symbols from the
Local Symbol Library

Task 7: Place a Symbol from the REGS
Generic Symbol Library

Task 8: Place Three Symbols from the
IOPAD Generic Symbol Library

Task 9: Add Wiresto Connect the Symbols

Task 10: Add Wires to Connect the
Symbols (con't)

Task 11: Duplicate the Input Pad and Wire
Stub

Task 12: Name the Buses

Task 13: Add Bus Tapswith Signal Names
Task 14: Add Input Net Names

Task 15: Add Data Input Net Names

Task 16: Create Iterated Instances of the
Hip-Flop

Task 17: Add Input Markers

When you are finished with this lesson, the
schematic should look like the one on the right.

Schematic and ABEL-HDL Design Entry

%% Schematic Editor - TOP_16 - Sheet 1

File Edit “iew Add Toolz DRC Options Help

¥ Schematic E ditor - TOP_08 - Sheet 1

File Edit “iew Add Tools DRC Options Help

Desld 8| sB@ =2 2loHE Ll=FR =8 «
=]

DR 2 =2 2 228 SR [z (E
=

30l [
e E_@\/I 11
- c
a1

iK1

IfO Marker - Select Net Name Flag on End of Wire

Cok

=—a3.az,al.:z

Y —|ba.bz,b1.E
[ Hg 128 T
[
[Tz

%% Schematic Editor - TOP_10 - Sheet 1
File Edit Wiew Add Tool: DRC Options Help

DEl 8 s=e = 220 LR _|__;

LI LILI

Duplicate - Select ltem or Box to Duplicate

24



Vantis

Task 4: Add a New Schematic to the Project

Designing top-down, we' |l first create the top-
level source for the project. It can be any type
of source. Becausethisdesignis ABEL-HDL-
based, you can use either an ABEL-HDL or
schematic source at thetop level. For this
tutorial we'll use a schematic.

To add a new schematic source to the
project:

1 Inthe Project Manager, choose Sour ce >
New to open the New Source dialog.

2 Sdlect Schematic, and then click OK. The
Schematic Editor opens and prompts you to
enter afile name for the schematic.

3 Typethenametop, and then click Save.

The Schematic Editor names the current
schematic sheet astop, and the software
imports the schematic into the Project
Manager as a new sourcefile.

Note: If the schematic is difficult to view, see
the possible problems and solutions on the
next page.

4
Schematic and ABEL-HDL Design Entry

&l DesignDirect Project Manager - [C:AVANTIS\CPLDAEXAMPLESAT... [l X
File  Wiew m Process Options Window Tools Help
[ 1 EER
Impart...
Sources il Open Processes tor Current Source:
Eemove [Mo Processes Available]
o Lk
Elze Link
Sliateqy)..
Enter the name for a new schematic HE
Savein: |3 4bCourt =] giz| :
File hame: Save I
Save a3 type: ISchamalic Files:[*.sch) j Cancel |

+# Schematic Editor - TOP - Sheet 1

File Edit “iew Add Tool:

DRC  DOptions  Help
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L
Select A Command.

i DesignDirect Project Manager - [C:\VANTIS\CPLDAEXAMPLESAT... M=l E3

File View Source Process DOptions Window Tools Help

DI@IH' Strategy| = ?I\”I
Sources in Project: Processes for Current Source:

[Ma Processes Available]

[@] kit counter
3 vinual Device
Bl top (top.sch)

Select the "New..." button to add
gource of “Impoart..." in the Source
menu to add from a existing design.

MHew... Open... |

Mo processes are available for the project noteboolk,
Select anather item in the Source list to get
processes

Start | e | Braperties.. | | Logl.

Add a new source to the project
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Task 5: Resize the Schematic Sheet

Y ou can resize a schematic sheet using the
Resize command. The Resize command takes
effect immediately and is applied to the sheet
sdlected in the Sheets dialog, not the active
sheset or the sheet currently being worked on.

To resize the schematic sheet:

1 Choose File> Sheetsto open the Sheets
dialog. Because there is only one sheet in
the schematic, you cannot select another
sheet.

2 Click Resizeto open the Resize Shesets
dialog. The current size of the selected
sheet is highlighted. Other available sheet
size choices arelisted.

3 Sdlect B, and then click OK to close the
Resize Sheet dialog.

4 Click Open. The software resizes the sheet
in the Schematic Editor.

Schematic and ABEL-HDL Design Entry

1 Sheet[z]:

Delete

_ Delte |
[eemisi. |
=T
=

R enumber...
Rezeguence

Resize...
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Open j—

¥ Feplace

Cancel |

ResizoShoot |

Fesize Sheet #
-22.00" 17 00"

-11.00" 8.50"
- 34.00" 22.00"
-44.00" 34.00"

1

]9

| ok |
Cancel |
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Task 6: Place Two Block Symbols from the Local Symbol Library

Thefirst step in thistop-down design isto
create block symbols to represent lower-level
modulesin the design. Later, you will design
the I/O ports of the lower-level ABEL-HDL
sources to match the names of the pins on the
corresponding block symbols.

To place the block symbols in the
schematic:

1 Choose Add > Symbol to open the
Symbol Libraries dialog.

2 Under Library, sdect Local. Thisisthe
library in the project folder you created and
copied two block symbolsinto at the
beginning of thistutorial in Step 3.

3 Under Symbal, select compare. The
symbol is attached to the cursor.

4 Movethe cursor to the upper middle of the
schematic and click to place the symbal.

5 Right-click to remove the symbol from the
Ccursor.

6 Select the counter symbol.

7 Movethe cursor to the middle of the
schematic and click to place the symbal.

8 Again, right-click to remove the symbol
from the cursor.

9 Leavethedialog open. You will continueto
useit in the next step.

i Symbol Libraries [x]

Library

ENERIC\MISC
C:h U AGENERICWARITHS LB
Ch U AGEMERICMGATES.LIB j

Svmbal

compare
counter

Note: It is not critical that your schematic
look “exactly” like the example. Yours may
look different depending on several
unimportant factors that do not affect the
proper use of this tutorial.
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Task 7:

Thetarget device selected for the project
determines which symboal librariesare
available. For a Virtual Device, only the
Device-Independent (also called “ Generic”)
library is available. When an actual deviceis
selected you will have access to the vendor’s
library aswell asthe Generic symboal libraries.
If you use symbols from the Generic Symbol
Library, you can migrate designs to different
devices without having to redraw the
schematic.

To place a symbol from the REGS
generic symbol library:

i Symbol Libranes
Library

ChCAGENERICMOPADS LIB

C: MGENERICWMLUXES LIB

[x]
Ch U AGENERICNGATES.LIB ;I

]
C:h SGEYERICSREGS.LIE &2

Note: You can use the Drawing Toolbar to
add symbols and other schematic drawing
functions. To display the Drawing Toolbar,
choose View > Drawing Toolbar.

1 Inthe Symbol Librariesdialog, under
Library, sdect GENERIC\REGS.LIB.

2 Under Symbal, select G_DC.

3 Placethe symbol sothe G_DC symbol’s
output is aligned with the b input pin on the
Compare block symbol. (Editor's Note:
Ignore the title block in the schematic.)

4 ChooseView >Zoom In and drag an area
to zoom in to aview similar to the oneon

theright.
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Task 8:

In this step you will continue adding symbols
to the schematic. However, you will use the
IOPADS generic symbal library.

Tip: You can turn grid display off by
choosing Options > Preferences.

Add a clock buffer symbol:

1

In the Symbol Libraries dialog, under
Library, sdlect GENERIC\IOPADS.LIB.

Under Symbol, select g_clkbuf.

Place the symbol so that the output is
aligned with the clk input pin on theg_dc
symbol.

Note: The spacing of symbols in the
schematic is very important. If symbols are
placed too close together, you will not be
able to add wires, bus taps, etc. between
the symbols. In the following step, make
sure the horizontal distance between the
g_clkbuf symbol and g_dc symbol is equal
to at least the width of the g_clkbuf
symbol (see the picture to the right).

Add two input buffer symbols:

4
5

Under Symbol, select g_input.

Click onceto place an instance. (Tryto
align symbols vertically as shown in the
picture.)

Click once again to place an instance.

Note: The Add Symbol command will be
canceled when you select the next
command in the next section.
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Task 9: Add Wires to Connect the Symbols

The next step is adding wires and busesto
interconnect the symbols. You draw wires and
buses the same way; the Schematic Editor
knowsif awireisabusor asingle net by the
wire’ sname. In this Step, you will draw all of
thewires. Later, you will add namesto the
wires.

Connect the flip-flop output to the
Compare symbol:

1 Choose Add > Wire.
2 Click the Q output of the flip-flop

3 Dragthewire acrossto theb input of
Compare.

4 Click on theb pin to end the wire segment.

Note: This Step is continued on the next
page.
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Task 10: Add Wires to Connect the Symbols (con’t)

In the continuation of this step, you will add
three wires to the flip-flop. Also, you will add
wire stubsto the buffers

The length of the horizontal and vertical
segments of the D input wire (Step 5) is
important. The wire segments must be long
enough so that you will have room to add a bus
name to the horizontal wire segment and add
bus taps between the vertical wire segment and
input buffers.

Add a wire from D input:

1 ClicktheD input. Move the cursor tothe
|eft to create a horizontal segment with a
length equal to about half the horizontal
distance between the input buffer and flip-
flop. Click once to end the segment.

2 Movethe cursor up until the vertical height
of thewireis about equal to 3 timesthe
height of the flip-flop.

3 Double-click to end the wire.

4 Add awirefrom the C input to theinput
buffer.

5 Addwirefrom the clock input to the clock
buffer.

6 Add wire stubs (short wires) to the input
buffers and the clock buffer. (Double-click
toend awire in space, or use the right
mouse button to cancel the command.)
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Task 11: Duplicate the Input Pad and Wire Stub

This step shows you how to use the duplicate
command to quickly add the rest of the input
pads.

The Duplicate command lets you copy one or
more elements, then place them at different
locations within the same symbol or schematic.
You can place the duplicated item as many
times as you want until you select another
command. Duplicate differs from the Copy /
Paste command sequence only in that it does
not change the contents of the clipboard.

To duplicate the input buffer:
1 Choose Edit > Duplicate.

2 Hold down the mouse button and drag a
region around the input buffer and wire
stub.

3 Click to place the duplicated buffer and
wires until there are 4, as shown in the
drawing on theright.

4 Right-click to cancd the command.
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Task 12: Name the Buses

Any single- or multi-wire connection between pinsis called a network, or
net. A busisacombination of two or more signalsinto asinglewire. Buses
are a convenient way to group related signals. This grouping can produce a
less cluttered, functionally clearer drawing and clarify the connection
between the main circuit and a Block symboal.

There are two types of buses: ordered and unordered. An ordered bus has a
compound name consisting of the names of the signals that comprise the
bus. Any signals can be combined into an ordered bus, whether or not they
arerelated.

A net becomes an ordered bus when it is given a compound name. You
form a compound name by adding a sequence of numbers to the name. The
sequence is specified as a starting number, an ending number, and an
optional increment (default = 1). The numbers are positive integers, and are
delimited by commas (, ), dashes (—), or colons(: ). The sequenceis
enclosed in brackets|[ ], parentheses (), or curly braces{ }.

To name the buses:

1 Choose Add > Net Name.

2 Inthe status area at the bottom of the Schematic Editor, type the name
of the bus: b[3:0], and then press ENTER. The name attachesto the
cursor.

3 Click the wire between the flip-flop and the compare symbal to place
the name on the wire. Also, when awireis named as a bus, its shape
thickenstoindicateit isabus.

4 Now name ancther bus. In the status area, type the name: €[3:0], and
then pressENTER.

5 Click the horizontal segment of the wire connected to the flip-flop input.

Note: Names should be placed on wires, not pins.
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Task 13: Add Bus Taps with Signal Names

Signals enter and exit a bus at points called bus
taps. A bus tap can be added to any existing
bus, net, or wire. If anet or wireisnot already
a bus, adding the tap automatically promotes it
toabus.

You can add bus taps only on vertical or
horizontal sections of a bus. Tap connections
are shown with two diagonal lines, rather than a
solder dot.

There are several ways to add bustaps. The
following procedure shows you how to create a
tap, the connecting wire, and the net namein
one simple step using the Net Name command.

To add bus taps with signal names:
1 Choose Add > Net Name.

2 Click the buslabeled € 3:0]. The cursor
pick up the name of the bus.

3 Right-click onceto split the bus nameinto
itsindividual signal hames.

The signal name €[ 3] is attached to the
Ccursor.

4 Inoneaction, click the pin of the top input
pad, drag awireto the bus, and then release
the mouse button.

The software adds a bus tap, wire, and
signal labd. Notice that the signal name
decrements.

5 Add theremaining taps (in decending
order) just by clicking on the pins of the
buffers.
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Task 14: Add Input Net Names

Every net has a name, either assigned by you or
by the Schematic Editor. Y ou can override any
name assigned by the Schematic Editor by
assigning one of your own using the Net Name
command from the Add menu.

You can hame nets one at atime. A faster way
isto create a compound name (in this example,
agroup of unique names), and then
sequentially attach individual names of a
compound nameto different nets.

To add a compound net name:
1 Choose Add > Net Name.

2 Inthe status areg, type: clk, rst, and then
press ENTER. (Don't forget the comma
separating the names.)

3 Noticethat both names are attached to the
cursor. Right-click once to separate the
names. Now only clk is showing.

4 Click the end of theinput wire for clock
buffer. The software adds the first name
(clk) to the wire. Also natice that the next
namein thelist (rst) appears on the cursor.

5 Click the end of the rst input buffer to add
thefinal name (r &t) to the wire.
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Task 15: Add Data Input Net Names

Another net naming feature makesit easy to
deal with buses by automatically incrementing
the net name as you placeit. In this step, you
will add net names to the end segments, and the
Schematic Editor will automatically increment
the name.

To add sequential net names:
1 Choose Add > Net Name.

2 Inthe status areg, type: end0+, and then
press ENTER. The nameis attached to the
cursor.

Thistellsthe Schematic Editor to namethe
signal end, to start numbering at 0, and to
increment (+) the numbers asthe names are
placed.

3 Click on the bottom data input wire stub.
The Schematic Editor places the name end0
and automatically increments the net name.

4 Click on the next wire stub. Repeat until all
data input wire stubs have net names.

5 Right-click when end4 appears on the
cursor to cancel the command.
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DesignDirect-CPLD Tutorial Manual

Task 16: Create Iterated Instances of the Flip-Flop

A powerful featurein the schematicisits
capability of using iterated instance. Iterated
instances allow a single symbaol to represent
multiple instances connected in paralld.

You can convert asingle instance into an
iterated instance by giving it a compound
instance name of the form:

INV[3-10]

In this case, eight instances of the symbol
you've named INV are created, but the symbol
appears only once in the schematic.

To create iterated instances of the flip-
flop:

1 Choose Add > Instance Name.

2 Inthestatus areg, type: d1[3:0], and then
press ENTER. The nameis attached to the
Ccursor.

3 Click once on the flip-flop. The Schematic
Editor placesthelabel on the symbal.

The flip-flop is now really four flip-flops,
with signal €3] feeding d[3], €2] feeding
d[2], etc. The common signals are
connected in parald to the common pins
(such ascdk and rst).
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Task 17: Add Input Markers

An /O marker isa special indicator that
identifies a net name as a device input, output,
or bi-directional signal. This establishes net
polarity (direction of signal flow) and indicates
that the net is externally accessible.

The Schematic Editor Consistency Check
command uses I/O markersto flag any
discrepanciesin the polarity of marked signals
and the symbol pins. Discrepanciesin polarity
are also flagged each time you run the
Hierarchy Navigator.

To add input markers:

1 Choose Add > 1/0O Marker to apen the
dialog.

2 Sdect Input.

You can add a marker by clicking at the
point where the I/O marker touches the end
of ahorizontal or vertical wire segment or
bus. However, if you have a group of nets
that you want to add markersto, thereisa
faster way.

3 Sdect al of theinput wires at once by
dragging aregion around them. The
Schematic Editor adds markersto all the
nets at once.

4 Closethel/O Marker dialog.

" Output
= Bidir

Note: To remove an I/O marker, select
None.
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Lesson 3 — Finishing Up the Schematic

To save time, we have completed the schematic
for you.

In thislesson you will remove the schematic
source you were building and import a
completed source. You will learn how to
automatically create a symbol for the currently
loaded schematic. Also, you are shown how to
check your schematic for design rule violations.

Steps covered in this lesson are:

Task 18: Import the completed schematic
Task 19: Create a Matching Symbol

Task 20: Check the Schematic for
Consistency Errors
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Task 18: Import the Completed Schematic

To save time, we have completed the schematic
for you. In this step, you will remove the
schematic source you have been working on
and import the completed schematic of the
same hame.

To import the completed schematic:

1 Inthe Sources window, select thetop
schematic source.

2 Choose Sour ce > Remove to delete the
source from the project.

3 Choose Source > Import to open the
Import Source dialog. Go to the TUTOR2
direcctory and select top.sch. Then click
OK.

4 Click Yesto confirm file replacement.

5 The completed schematic is now atop-level
source in the project.

6 Double-click thetop source to open the
schematic in the editor.
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Task 19: Create a Matching Symbol

You can use the Matching Symbol command to
create a symbol file (*.sym) for the schematic
currently loaded, with the same base name. The
input and output pins on the symbol have the
same signal names and polarities asthe I/O
markersin the schematic.

The Schematic Editor creates the symbal in the
same directory as the schematic. You can use
the Add Symbol command to insert the symbol
into any other schematic.

In this step, you will create a symboal for the
Top schematic. The symbol will be saved in the
Local symboal library in the project directory.

To create a matching symbol for the
Top schematic:

1 Choose File>Matching Symboal. The
Schematic Editor automatically creates a
symbol.

2 Choose Add > Symboal to open the Symbol
Libraries dialog.

3 Under Library, scroll to the top and select
(L ocal). Notice the symbol named top.
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Task 20: Check the Schematic for Consistency Errors

The Schematic Editor continually checks for
errors, such as closed loops and shorted nets,
while you're drawing your schematic. Y ou can
also check your schematic for other errors such
as unconnected wires or pins or an unnamed
signal tapped from a bus. Errors found are
shown in a“hot” list box. Clicking an error
causes the cursor to jJump to the offending
location.

To check for consistency errors:

1 Choose File > Save to save the schematic.

2 Choose DRC > Consistency Check to
open the Error Report.

There should be no errorsin the report.

3 Choose Edit > Delete and delete the
circuitry on the right side of the schematic.

4 Choose DRC > Consistency Check again.

5 Inthe Error Report, select an error. Notice
that the schematic view shiftsto the
location of the selected error.

6 Choose File > Exit to exit the schematic.
When asked if you wish to save your
changes, click No.

Congratulations! Y ou have just created and
checked atop-level schematic. Now let’s create
an ABEL-HDL source and add it to the project.

Schematic and ABEL-HDL Design Entry

1 Error Report [ x|

No errors detected
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t4 Schematic Editor - TOP_FINAL - Sheet 1

File Edit “iew Add Tool: DRC Option: Help
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Delete - Click for ltem or Drag for Box

i Ermor Report

‘:" Schematic Editor -

186 Hanging wire end
186 Hanging wire end

1B6 Hanging wire end
File Edit Mew &dd 1| 1B6 Hanging wire end
~ Symbol vs Schematic
M pin outd has no net
pin outl has no net

pin out2 has no net
pin out3 has no net

Kl
Yiew Report
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The Project Navigator now lists the schematic,
top, and the two block symbols referenced in
the schematic, Counter and Compare. These
sources have the undefined icon [2] next to
them because they do not exist yet. Remember
that thisis atop-down design example.

This lesson leads you through the steps
necessary to add two lower-level ABEL-HDL
modules to the project. One you will create
from scratch. The other you will import.

Steps covered in this lesson are:
Task 21: Create a New ABEL-HDL Source
File Template

Task 22: Enter the ABEL-HDL Source
Description

Task 23: Import an Existing ABEL-HDL
Source File

Schematic and ABEL-HDL Design Entry

Mew Source

MHew:

DesignDirect-CPLD Tutorial Manual

Lesson 4 — Adding ABEL-HDL Sources to the Project

i DesignDirect Project Manager - [C:AWVANTISACPLDAEXAMPLESAT. . [Hi[=] B3

File “iew Source Process [Options Window Toole Help

Em Sllalegleormal ’l

Sources in Project:

4-hit counter (@ Compile Logic
(]9 I

ABEL Test Vectars

Schematic
User Document

G vinual Device 3 Check Syntax
Cancel | B tap ftop.sch) [2) Compiler Listing
Help | @ counter {counter.akhl)

[8) compare (compare.ahl)

¥ DesignDirect Text Editor - [compare.abl]
File Edit Yiew Templates Toolz DOption: ‘Window Help

Processes for Cument Source:

[B) compiled Equations

EEEEE eSS EEEERE

HODULE compare

INTERFACE (a3, a2, al., a0, b3, b2, bl, b0 -> asgh):
TITLE '4-bit Comparator'

ad..al pin:
b3, b0 pin:

aeqgh pin iztype 'com':

ar.

or zelect the "Start"
lect the "Froperties..."

J e |

a = [a3. . al]:

b = [b3. bO]:
EQUATIONS

asegh = ¢a == b»;
END

-

<| I 3
[Ln17 Col 28 [20 | [wR |Rec Of [Mo'wrap [DOS [INS [
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Task 21: Create a New ABEL-HDL Source File Template

There are two steps to create a new ABEL -
HDL sourcefile. First you haveto create the
template. Then you enter the source
description. In this step, you will createa
template for the compare ABEL-HDL module.

To create an ABEL-HDL template:

1 Inthe Project Manager Sources window,
double-click compar e to open the New
Source dialog.

2 Select ABEL-HDL Module and then click
OK.

The Text Editor opens, aswell asthe New
ABEL-HDL Sour ce dialog, prompting you
for additional information about the
module.

3 Inthedialog, typethe information shown at
theright. Make sureto enter thetext in all
lower-case (the text is case sensitive). Note
that the Module Name matches the
corresponding block symbol name. It is not
necessary that the module name and file
name be the same but it makes things
smpler.

4 Click on OK to closethe diaog.

The Synario Text Editor appears with an
ABEL-HDL template.

Schematic and ABEL-HDL Design Entry

Hew ABEL-HDL Source
Module Mame:
H:;:L — oK I File Mame: Laeel
est Yectars Icompare
Carcel | Browse. ..

S chematic
Uszer Document

Title: Help

Help | 4-bit Camparataod

Al

File Edit “iew Templates Tools Options Window Help _|ﬁ||5|
mEREEERR]
MODULE compare =]
TITLE '4-bit Comparator’ —I
EHD

iI | >
[LnECal 4 [ 7 |# WwR[  [RecOff Nowrap [DDS[INS | [
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Task 22: Enter the ABEL-HDL Source Description

In this step, you will complete the ABEL-HDL
modul e by entering its description.

To describe an ABEL-HDL module:

1 Inthe Text Editor, type the text description
as shown in the picture on theright.

Notice that the ABEL-HDL pin declarations
must match the name and the case of the

[/O pins on the corresponding block

symbol.

2 When you are through, choose File > Save
Asto savethefile. Savethefilewith the
same hame.

3 Closethe Text Editor.

4 Inthe Project Manager Sources window,
notice that the icon next to the compare has
changed, and that the file name
(compare.ahl) appears next to the name.
Thisindicates that thisis now a defined
module.
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File Edit “iew Templatez Tools Options window Help ===l
EE

MODULE compars ;I
INTERFACE (a3. aZ. al. al. b3, bZ. bl. bl -» asgh): -

TITLE 'd-bit Comparator'

a3..al pin;

b3. . b0 pin:
aeqb pin istype 'com':
a = [a3. . al]:;
b = [b3. .b0O]:
EQUATIONS
aegb = ¢a == b:;
END
KT

»
[Ln17 Col 25 [20 [ [wR Rec Off [No wrap [DOS [INS [

ﬁ DesignDirect Project Manager - [C:A\WANTISACPLDAEXAMPLESAT. .. =] E3

File “iew Source Process Options Window Tools

Suategy |

Help

Mew... | Open... | StartI e | Properties...l Walo) I

Sources in Project: Processes for Curent Source:
E 4-hit counter [Mo Processzes Awailable)
{virtual Device

By top (top.sch)

4 | — (A} compare (compare.akl)
counter

Thiz zource is unresolved. |mpart or Mo processes are available for undetermined sources.
create its definition to resolve its Resalve the source definition of select another item
reference. in the Source list to get processes.

Open Help and display list of main topics

DesignDirect-CPLD Tutorial Manual

45



Vantis

Task 23: Import an Existing ABEL-HDL Source File

To savetimein this tutorial, you will import
the remaining ABEL-HDL sourcefile.
Although, in apractical sense, you will
probably have existing ABEL-HDL files that
you will want to import into adesign in
addition to creating new ones.

To import an existing ABEL-HDL
source:

1 Inthe Project Manager, choose Sour ce >
Import to open the Import File dialog.

2 Gotothe
\Vantis\CPL D\Examples\T utorial\Tutor 2
directory and select counter .abl.

3 Click OK. When prompted to replace the
file, click Yes.

4 TheProject Manager should now look like
the image shown to theright.

You'll take alook at the“insides’ of this
module in the following lesson

Schematic and ABEL-HDL Design Entry
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Impont File EHE
File hame: Folders: oK
Icounter.abl b herampleshtutariaftutor2 _

Cancel
compare bl = vanTIS 2]
(= CPLD
2 _ [ ExAMPLES
[£= TUTORIAL
#= TUTOR2
ﬂ 3 4bCount -

List files of twpe: Diives:
ISources [.abl;.sch;.abv;j I = c: PLDPES_C j Metwork. ..

ﬁDesignDirect Project Manager - [C:AWANTISACPLDAEXAMPLESAT .

File “iews Source Procesz Option: Window  Tool: Help

Stlateg}llNormal "I

Sources in Project:

Processes for Current Source:

Bl 4-bit counter
@ vinual Device
B top itop.sch)
[F) compare (compare.akbl)

counter (counter akl)

(@ Compile Logic
3 Check Syntax
[3) compiler Listing
(3 compilad Equations

Double-click to open the selected
FOLICE,

Mew... | Open... |

Double-click the iten in the list or zelect the “Start”
button to start the proceszs, Select the "Properties.. "'

button ta start the property editor.

Start | Hiew | Prnperties...l Log... |

Hierarchy is up to date.
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Lesson 5 — Navigating the Design

The Hierarchy Navigator program allows you
to navigate through a schematic design
consisting of atop-level schematic and lower-
level schematics and HDL modules. The
Hierarchy Navigator loads afull hierarchical
design all at once so that you can view it in its
complete form, rather than as individual
sources. Every schematic sheet and behavioral
fileat al levels of hierarchy isincluded.

Lesson 5 shows you how to use the Hierarchy
Navigator to perform several useful functions.

Steps covered in this lesson are:

Task 24: Open the Hierarchy Navigator

Task 25: Push into the Counter Block
Symbol

Task 26: Access Connectivity Information
for the Counter Block

Task 27: Query a Net

Schematic and ABEL-HDL Design Entry

i'i:' Hierarchy Mavigator - TOP - Sheet 1 = Page 1
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File Edit “iew Tool:

DRC Options Help

B 8| 2lA|E miF @l#| nfe el 2|

[o -
Bus gq[3: s

Bus Name=q[3:0]
Contains=q[3] - [16]
Contains=q[2] - (17]
Contains=q[1] - (18]
Contains=q[0] - (19]

& Hierarchy Navigator - TOP - Sheet 1 = Page 1

Fle Edit %iew Toolz DRC Options Help

H 8| £l2H mlF| @] nje ole|w 2
e

‘Symbol Path=2} |
Symbol Name=COUNTER
Symbol Type=BLOCK
Instance Number=16
— Attributes —
InstName=.1_14
Location=1B5
— Pin } Net —
clkfN_4
Id{N_1

q[3:0]

rst { rsthuf LI

T
i

COUNTER

9242,97,90F

1

Kl d

Query - Select ltem to Query =

4[]
q[£]
a1l
q[0]

d
Ik
=

COONTER
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Task 24:. Open the Hierarchy Navigator

The Hierarchy Navigator performs several
important functions.

i DesignDirect Project Manager - [C:\VANTIS\CPLDAEXAMPLESAT... M=l E3

File View Source Process DOptions Window Tools Help

It verifies the correctness and consistency (O]S]H] sueteas|roms = = 2]

of adesign'swiring. Verification occurs at

Sources in Project: Processes for Current Source:

each level in thedesign, and across al the B +bit counter
3 virual Device
Ia/d S, from tOp to bOttom 1 [Etop (top.sch) [B) Compiled Equations
. . . . [ compare (compare ahl)
It provides the environment in which you [ counter (countsr.ab)
can analyze and optimize the circuit's
performance.
It prepares the design data for later stepsin
the design process, for example creating
. Double-click to open the selected Double-click the item in the list or select the "View' to
nal |$S_ SOUICE, wiew the repart.

Y ou open the Hierarchy Navigator from the

MHew... Open... | Start | View | Fropeities. | Log..
Project Manager. —

|Ready

To open the Hierarchy Navigator:

. i Hierarchy Navigator - TOP - Sheet 1 = Page 1
1 Inthe &_)urC6 Wi ndO\N, select thetOp File Edit “iew Tool: DRC QOption: Help
schematic source (top.sch). gl 8|7 2l miml B2 nle] o=]w 2]
Notice the Navigate Hierarchy icon at the [
top of the Processes window is
automatically selected. Also notice that the
Hierarchy Navigator icon isvisible only -
when a schematic source is sdl ected. =— P,
2 Double-click the Navigate Hierarchy icon RO — Tt
in the Processes window. 5 | — e
[
The Hierarchy Navigator opens with sheet 1
of the selected schematic source |oaded.
Note: Remember, this is not the Schematic
Editor. You can not edit the schematic or
one of its symbols in the Hierarchy
Navigator. However, you can open editors ] —
from the Hierarchy Navigator to make = E _I;I
H ifi H 4 »
changes ina SpECIfIC schematic element. Zoom In - Pick Center Point or Corner of Zoom Window
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Task 25: Push into the Counter Block Symbol

Y ou can use the Push/Pop command on the
View menu to move down and up
(respectively) through the various hierarchical
levels of a design. This command works on
both schematics and ABEL-HDL modules.

Y ou may want to use the Zoom In command to
view the counter module before starting this

step.

To push into the Counter block symbol:

1 Choose View > Push/Paop. The cursor
changesto a cross hair.

2 Tomovedown alevd, into the counter
module, click inside the counter schematic
symbol.

The Text Editor opens with the ABEL-HDL
description of the module.

3 View the contents of the counter module.
When you are finished, close the Text
Editor.
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E' Hierarchy Mavigator - TOP - Sheet 1 = Page 1
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ET 93.92.91.40

4
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|4 T E— 2

. o

¥ DesignDirect Text Editor - [counter_abl] M=l E3
Fil= Edit “iew Templater Toolr Optionz Window Help 2] x|

DJ]e) 1] (B0 [ (2] (4] (=) (5] (]

nodule counter -
interface (clk, rst. 1d —-» g3. g2. gl, gOj);

title '4 bit counter circuit';

cll pin "Clock input

r=t pin "A=ynchronous reset
14 pin "high walus =et= cc
g3, .gl pin istype 'reg'; "Counter outputs

count = [g3. .gl]: "Creating output bu

Equations
count . clk = =1k "Counter clock inpu
count . .ar = rst; "Counter reset inpu

when 1d then

v o= o

N e o= 1 wrle—an 1A

< |

| % [ WwR|  [RecOif [Nowrep [DOSINS [ [
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Task 26: Access Connectivity Information for the Counter Block

You can use the Query command to display
additional information about circuit e ements.
Theinformation appearsin atext box that pops
up when the first element is sdlected, and is
updated when another element is selected.

i Query Box
#** Nothing Selected ™ i

In this step, you will use the Query command — 1 | 1
to query the Counter ABEL-HDL module for
information.

To query the Counter block symbol:

1 Choose DRC > Query. The Query text box
opens with the message: Nothing Selected.

2 (I\:/IOO\r/]"caetrhglz)iT(t box so that you can seethe e Bl Hew Teds WG Dpte B
u .
8 8| plAH mF B nfe o=l 2]

3 Click thecounter block. The Query text ]
v nformaion
about the counter block. ‘Symbol Pathe | —

4 Look at the Pin/Net section. The Hierarchy gymgu: ¥amEECL%%':TEH —aE
Navigator knows which nets are connected e Mo b 16 S -
to which pins, and displays instance names, — Attributes — _am
reference designators, or symbol names that InstName=._14 ar] |
have been assigned to that symbol Location=1B5

— Pin | Net —
clk{N_4
N 1
rst / rsthuf LI
CTHHITER
ki
=EoF I 134244, q0F
3 ¥ i
4 [ _>I_I
Query - Select Item to Query =

Schematic and ABEL-HDL Design Entry 50



Vantis

Task 27: Query a Net

Although design problems are usually observed
at thetop level, the source of those problemsis
often at alower level. Tracing signals from the
primary outputs down through the hierarchy
can greatly aid debugging. For instance, to
determineif a net needs more buffers, the
Query command lets you quickly determine
what components are attached to the net and
what will be affected by changes to the net.

To query a net:

1 With the Query command still active, click
the bus labeled g[3:0] in the schematic. A
list of its content signals appearsin the
Query text box.

2 Observethat the signals displayed in the hot
report window are links (pointers) to the
individual nets.

3 Inthe Query Text box, click q[1]. The
report updates showing new information for
the net. (You will not see information about
the Bus and Net at the same time. When
one window opens, the other window
closes.)

4 Inthe Query Text box, click one of the
connections to a net. The cursor
automatically moves to the component
where the connecting pin islocated. The
cursor automatically moves to any pagein
the hierarchy, no matter which leve, if
necessary to display the selected pin.

5 Closethe Query Text box and the Hierarchy
Navigator. If prompted, Data has been
modified, yes/no? click no.
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Fle Edt View Iools DRC Options

@ Hierarchy Navigator - TOP - Sheet 1 = Page 1

Help

Bl 5| Alod Bl @ ufe olell 2
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=
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@ Hierarchy Mavigator - TOP - Sheet 1 = Page 1
File Edt “iew Tools DRC Options Help

B & 250 k| @4 e ole|w 2
e e g e

gl D—D T outD

Node Number=18
— Attributes —
—— Bus Links — =
In Bus=q[3:0] _,rl
— Connections — =
A3+
Jd_13-a1
Jd_14-q1
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Congratulations

You havefinished...

add various schematic elements to create a top-level schematic source.

check the schematic for errors.

use the Text Editor to create anew ABEL-HLD source.

import an ABEL-HLD sourceinto the project.

use the Hierarchy Navigator to navigate through the design and try “debug” methods.

Now you are ready to implement the design. Y ou can continue working with this design in Tutorial 4, Implementing a Design
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Tutorial 3
HDL Design Entry with LeonardoSpectrum

Thistutorial shows you how to use
LeonardoSpectrum to synthesize a VHDL
design and generate an EDIF filefor aMACH

Frompdor £ ogwe - Leonardo Spectnam bor Vantis - [Ind crmestion - Read 0

16 B B Yew Jook Opions lrdow fows Hep
J8 |mee:(ehas o |[DE@:

device. Then you will import the EDIF fileinto i
DesignDirect and implement it in aMACH4 Quck S0 [fochoctony rout” Conetats” Ootein” Oudot” P28 | EDIF Filr gk o
device. S
[nrcd. el =] T Cusion

.. Lo  fiv ﬂl
Prerequisites e —
Before attempting this tutorial, you should | : o b |
complete the DesignDirect Quick Start Beenties = _
Tutorial in the DesignDirect-CPLD User it e [\ CPLD el Tutonalh Tt utlame ke o 1% CAE Wanckolk
Guide, "Introduction™ chapter. Todrnige: e =]

- Waehs - _E_mi%'
- . . MH 1 -
Learning Objectives MATH 2 i o =i -
o . . . MACH 4 Sowrces in Project P
When you are finished with thistutorial, you m Lomveley |E| adairn Clack |
should understand the_z steps and t(_)ol S necessary AL S —— GE;L E:;:?Enuuuhcni
to generate an EDIF file from a third-party i 5L°"f"’°'z,l| [2) Signal Cross Fudrance
synthesis tool and import it into DesignDirect. (b Fiter Repart
You will alsolearn how to target a MACH ET:;';:“:;;”““
device, fit the design, and generate a JEDEC &, Timing Anelysis
file. Fha T Generate Timing Simulation Files
— A Repot File
Time to Complete This Tutorial [HLATRTH Ak e £ Fod pE— —
Thetime to complete thistutorial is about 20 T o
minutes. o | Open. | o | ] e | e |
Merw clorvien Tolocid.
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Task 1: Create a new project in DesignDirect

After starting the Project Manager, you are il DesignDirect Project Manager - [C:AVANTISACPLDAEXAMPLESATUTORIALATU. .. [B[=] B4
H File Wiew Source Process Option:  Window Tool: Help
ready to create a new project. OS] svoen] - T
Sources in Project: Processes for Cument Source:
TO C reate a p rOj eCt: a [Mo Processes Available)
1-3 GEvirtual Device
1 Choose File> New Project to open the

Create New Project dialog. 45 | —— +— Tite:

Cancel |
Help |

2 Inthedialog, change directoriesto
Vantis\CPL D\Examples\T utorial\Tutor 3.

Create New Project

. . avein | Tl T
3 Namethefilealarmclk.dpj fileand then : = I
CI ! Ck SaVe The Unt| tl Gj gmal c proj mt Select the "Mew..." button to add source or Mo processes are available for the project notebook,
app%rs 18] the &)urc% Wi nd(]N Of the “Import..." in the Source menu to add from a Select another item in the Source list to get processes.
. existing design.
Project Manager.
Fogane:  [aamclian == | MNew... | Open... Starh | i | Eroperties. || Log... |
4 In the Sources window, double-click the Sevescipe [Foparie il =] Cwe [Feady

title of the project (Untitled) to open the
Project Properties dialog.

5 Typethename Alarm Clock for thetitle of

your project.
6 Click OK. Thenew project title appears in DesignDilecl Project Managl - [l::VANTIS\EPLD\EXAMPLES\TUTDHIAL\TU... [_[o]x]
the SOUFCGS W| nd(]N File Wiew Source Process Option:  Window Tool: Help
DI@I ul Strategy j ‘?IN?I
Sources in Project: Processes for Cument Source:
6 - "‘ [Mo Processes Available)
Yirtual Device

Select the "Mew..." button to add source or Mo processes are available for the project notebook,
"Impart..." in the Source menu to add fram a Select another item in the Source list to get processes.
existing design.

MNew... | Open... Staltl Vlewl Eroperties. || Log... |

|Fieady
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Task 2:

When you start LeonardoSpectrum for the first
time, the main window is maximized and
displaysthe Tip of the Day, FlowTabs, and an
information window.

To start LeonardoSpectrum:

1 Onthe DesignDirect menu, choose Tools >
L eonar doSpectrum Synthesis to open
LeonardoSpectrum synthesistool.

2 There arethree ways to synthesize your
design: Synthesis Wizard, Quick Setup, and
FlowTabs. For thistutoria you will usethe
Quick Setup method.

Click OK to closethe Tip of the Day.

Click Cancel to close the Device
Settings dialog.

3 Make surethe Quick Setup tab is selected.
Y our screen should look similar to the one
on theright.

HDL Design Entry with LeonardoSpectrum

Start LeonardoSpectrum from DesignDirect

JS File Edit “iew Tools Options indow Flows Help
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Exemplar £ ogve - Leonardo Spectrum for Yantis - [Information - Read Only]

s

EEEE T R E R A Y A A

Quick Setup ITechnoIogyl Inputl Eonstraints] Dptimize] Dutputl F'&F!I

=l

I

1| 3
Open files
Olutput File:
Technologies: Device:
1 Wantiz - I Mone j
- MACHT Speed Grade:

Clock Frequency
hz

- MACH 5 Low Woltag ™.
1 | »

IV Insert 10 Pads

™ Alemate Mach Optimization

Ftur Elaw | Help |

AT A TR TR, Active Review £ Passive Review f

Messages will be logged to file 'F:/QUICKTOUR/exemplar..
Leonardo Spectrum for Wantis (build 6.19, compiled Feb .
Copyright 1990-1995 Exemplar Logic, Inc. All rights re;

Session history will bhe logged to file 'F:/QUICKETOUR/ex:
-— Welcome to Leonardo Spectrum for Wantis

-- Fun By FCouchRPLDPES

-- Bun Started On Mon Mar 22 11:06:46 Pacific Daylight ©

IQE[nfo, Working Directory is now 'c:‘\Exemplar\Vantis'dewmo

o o

Transcript |Fi|tered Transcript I

Fieady

[working Directony: .. \Exemplariy artishdemo [Line12Col1 2
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Task 3:

Everything that can be specified in the

synthesis wizard can be specified on the Quick
Setup tab. Once specified, you can click Run

Flow to run the entire synthesis flow, including
synthesis, global constraints, optimization, and

writing netlist. Additionally, Quick Setup

automatically sets up all options, defaults, and

settingsin the FlowTabs to assist you when

Use Quick Setup to Synthesis the Design

DesignDirect-CPLD Tutorial Manual

.a £zempiar Logie - Leonardo Spectrum for Yantis - [Information - Read Only]
‘_l,-f File Edit “iew Toolz DOptions 'window Flows Help

=181

walking through the more advanced tabs.

To set up the synthesis run:
1 Click the Open Fileicon and sdlect the

VHDL input file.

Go to the ..\examples\Tutorial\Tutor3
directory and select alar mclk.vhd. Notice
that the software automatically points the
output fileto the project directory.

Under Technologies, sdect the MACH 4A
device family. You do not need to select a
specific device; you will do thisin
DesignDirect.

Click Run Flow. LeonardoSpectrum runs
the entire flow using all options set on all
dialogs and tabs, including options which
are not shown on thistab, and creates an
EDIFfile.

Note: The Run Flow button is not active
until you have selected your Input File(s)
and target technology.

Notice in the Information window on the
right (3a) that it says the run successfully
ended when the synthesis processis
compl ete.

Note: Click the Stop icon on the synthesis
toolbar to cancel the run before it
compl etes.

HDL Design Entry with LeonardoSpectrum
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Quick Setup ITechnoIog_l,l] Inputl Eonstraintsl Dptimizel Dutputl F‘&HI
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Open files

Output File: |E:\Vantis\EPLD ewamplesh Tutorial Tutor3halamclk. edf
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- Yantis - I Mane j
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MALCH 2 j
MACH 4 I

MACH 4 Low Woltag Clock Frequency
MACH 44 |— Mha
ACH 5
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4| | ¥

IV Insert)0 Pads

™ Alernate M ach Oplimization

EREL S E R Y e

-- Optimizing netlistc .work.alarmclk.a;l
-- Adutomatic I0 buffer insertion...

-- Matching combinational logic..

-- Matching non-cowbinational logic..

-— Cowering..

-— CPU Time used : 00: 00 Mapping

-- Final Deszign PBule Check..

TEE TEEEREEEAES

Cell: alarmclk View: alarmclk rtl

Fiun Flow Help |

[A[ATEDHT:, Active Review f Packive Review /

TEE TEEERERRAES

Numher of ports :

Mumber of nets :

Huwber of inatances :

Mmhbher of references to this view :

Total accumulated area :
Numher of gatesz :
Number of O0BUF :
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-- Design summary in f£ile 'C:/Vantis/C
-- Writing file C:/Vantis/CPLD/exanple
-- CPU time taken for this run was 0.
-- Bun Successfully Ended On Mon Mar

Ll o

Transcript |Fi|tered Trapscript I

Ready [

|\N'0rking Directory: .. {Exemplar'santizhdema i

3a
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Task 4:

You can import EDIF 2.0.0 netlists from third-
party synthesistools such as Exemplar
L eonardoSpectrum.

To import an EDIF netlist into your
project:

1 Inthe Project Manager, choose Sour ce >
Import to open the Import File dialog.

2 Select alarmclk.edf.

3 Click OK to open the Import EDIF dialog.

4 Accept the default settings (CAE Vendors,
Exemplar) and click OK. The software adds
the sdected EDIF file (alarmclk.edf) to the
project sources.

Import the EDIF file into DesignDirect

DesignDirect-CPLD Tutorial Manual

Note: After you import an EDIF file into the
DesignDirect project, it is always linked in
the Project Manager. Therefore, if you make
changes and recompile your VHDL file to
create a new EDIF file, you just have to
choose View > Update in the Project
Manager to update the process.

HDL Design Entry with LeonardoSpectrum

Import EDIF [x]
EDIF File: alarmclk. edf
Import as:
- oK
£ Gt [ o |
Import File [ 2] =] & ol et Cancel
File name: Folders: ok WL IVCC
Ialarmclk.edf ch Sexampleshtutarialtutor3 _ Hel
— Canesl E14[5} [ _ten |
- o
(= WANTIS
(= CPLD (+ CAE Yendors
[£= TUTORIAL Synopsys
El £ TUTOR3 = Synpliciy
Wiemlogic
List files of wpe: Diriwes: — 1_2
ISources [.abl; sch,.abv;j I j Metwork....

File  Yiew Source

Optionz  window  Toolz

EE Shalgyl

Help

-1 = [z

Sources in Project:
& virual Device

[E) alarmiclk (alarmclk edi)

Proceszzesz for Cumrent Source:

[Mo Processes Avallable)

Select the "Mew. " button to add source or
"lmpart..." in the Source menu ta add fram a
evizting dezign.

R ET | Open... |

Mo processes are available for the project notebook.
Select anather iteni in the Source list to get processes.

Shart | e | Properties...l Weje) |

|Ready
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Task 5: Target a Device and Fit the Design

The Project Manager lets you target adesign to
a specific Vantis device at any time during the

X
design process.

~Select Device: - Dewvice Information

Speed grade;
-3 j' Density: [gates] 1250
To target a device and run the Fitter: Device - logocel: 32
MaA-32/32 [aarLec = | | o e 32

1 In the Sources window, double-click

Dperating conditions: 1#0 pins 3z
Virtual Device to open the Device Selector 14 | —— _ e A
dialog. The dialog showsthe available Mt 255/123 P Dutputenshle; 32
device families and the devices in the P c
selected family.

oK I LCancel | Help

2 Inthe Device Sdlector dialog under Family,
select the MACH 4A device family.

3 Sdect the M4A-32/32 device.
4 Accept the default settings and then click

oK. ﬁDesignDilect Project Manager - [C:AWANTISACPLDAEXAMPLESATUTORIALATU... =] E3
5 Click Yesto confirm that you wish to File “iew Sowce Process Options ‘window Toolz Help

change device kits. O] S]&] stateay|noma =]

Note: When you Change devicekits, the Sources in Project: Processes for Current Source:

DesignDirect design environment Bl Alarm Clack Constraint Editar

reconfigures to facilitate designing with the 6 |— LR i 50.1C G Fit Design

sa ected device kit. [E) alarmelk (alarmclk.edf) [E) Pre-Fit Equations

[3) Signal Cross Reference

6 The DesignDirect softeware shows the ) Fitter Report

selected device in the Sources window. ¥, Post-Fit Pinouts

. . . @ JEDECFile

7 With thetarget device selected in the X, Timing Analysis

Sources window, double-click Fit Design T3 Generate Timing Simulation Files

in the Processes window to run the Fitter. ) Report File

DesignDirect fits the design in the specified

device and generates a JEDEC file.

Diouble-click to chooze a different device. Double-click. the item in the lizt or select the "iew' to view
If you want to see how to simulate this design 2 et

using ModelSm, see Tutorial 5.
Mew. .. | Open... | Starf: | Wig | F'ru:uperties...l Log... I

Mew device selected.
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Task 6: Congratulations!
Y ou have completed the HDL Design Entry with LeonardoSpectrum tutorial. In thistutorial you have learned how to:

create a new project in DesignDirect.

start LeonardoSpectrum from DesignDirect.

use the Quick Setup tab in LeorardoSprectum to set up and run synthesis, creating an EDIF files.
import the EDIF fileinto DesignDirect.

target a device for the design.

run the Fitter and automatically generate a JEDEC file.

HDL Design Entry with LeonardoSpectrum
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Tutorial 4
Design Implementation and Verification

Thistutorial provides an overview of the

features and operation of DesignDirect, e R 0 2
. v
fOCUSH’]gOﬂthetasksandtodsneajedto CIkH|H|\|\‘|Hl\|\\|‘\l\l\\l\\l\l\\l\\|\|\\| —
|mplement and verify a programmable device — l_‘ L
desgn. NetName: [dk
« Instances:
Prerequisites i
b1
Before attempting this tutorial, you should TEEEEERIi .t or
. . File Edit Device View Options Hel - ~
complete either the Schematic and ABEL - 58 | e[ on ] on|rerlome] & 0] o
HDL Design Entry tutorial.
Twpe | Signal Name I R R ‘ Path ‘
ng ) E\lﬁsz;vusnutpuwgh e E Ew 3 0 Hah |
Learﬂing Ob] ectives 3:{53}?513:: E:FU Expanded Path - Source-out3.C Destination-out0).D
A : : : Fom [To  |DelayType |Value(ns) |Cum Total (ns)
When you are finished with this tutorial, you T RN e
should have a basic understanding of the steps 29| tofon|pe] o] e T T 11
and tools necessary to implement and verify a T 5 — % o 3 73
Vantis programmable IC design using B b0 T% [oiD [P 77s s
DesignDirect. B b3 oD |oulC |58 a0 _
:;gm Z{:juerve_tlulput_ngh 3| -

Input end! :
Time to Complete This Tutorial oy ] =
. . . . I:E:I rDsI o B 4 o High
On average, the time to complete thistutorial is Quu.. ou0 oo o5 e
about 30 minutes. D s boE ¢ F i
For Help, press F1 I
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Task 1: Open the Project

To continue with the design example, open the
project for thistutorial.

. . . Open Example Project [ 2] =]
To open the tutorial project: ok [ stom < ol o
1 IntheProject Manager, choose File > Open counter dri
: 1 | ——
Example to open the dialog.
2 Open thefile

\Tutorial\T utor 4\AbCount\counter .dpj.

The 4-bit counter project opensin the o .
Project Manager. Flapame:  |oounterchi een |

Files of lwpe: IPmiechiIes["dpi] j Cancel |

ﬁDesignDilecl Project Manager - [C:AVANTISACPLDAEXAMPLESAT. .. [Hi[=] B3
File ‘iew Source Process Options indow Tools Help

IEE Strategy j ?I\’?I

Sources in Project: Processes for Current Source:
4-hit counter [Ma Processes Available]
& virual Device
2 B top fop.sch
[B) compare (compare akl)

[B) counter (counter.akl)

Select the "Mew..." button to add source or Mo processes are available for the project
"lmport..." in the Source menu to add from a notebook. Select another item in the
existing design. Source list ta get processes.

Mew... Open... | Sart | e | Pruperties..l oG |

Open a design example
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Task 2: Select a Device

The Project Manager lets you target adesign to
a specific Vantis device at any time during the
design process.

If you do not know the specific device, you can
target a Virtual Device. A Virtual Deviceisa
generic, architecture-independent device,
allowing you to create a design that does not
rely on specific device features to implement.

In thistask you will select a device for your
design.

To select a device:

1 In the Sources window, double-click
Virtual Device to open the Device Selector
dialog. The dialog show the available
device families and the devicesin the
selected family. (The device list can vary
depending upon which device kit you have
installed. Check with your local
representative for a completelist.)

2 Inthe Device Sdlector dialog, select the
MACH 5 device family.

3 Sdlect the M5-128/68 device.

4 Accept the default settings and then click
OK.

5 Click Yesto confirm that you wish to
change device kits.

When you change device families, the
DesignDirect design environment
reconfigures to facilitate designing with the
selected device kit.

Design Implementation and Verification

Device Selector

- Select Device:

Family:

Vitual Device

Device

Speed grade

Package

[Virtual Device

= |

Operating conditions:
j'

Power:

i~ Device Information:

Density: [gates)
Logic cells:

170 cells:

140 ping
Dedicated input
Output enable:

lce:

LCancel |

Help
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ﬁDesignDilecl Project Manager - [C:\WANTISACPLDAEXAMPLESATUTORI. .. [Hi[=] B3

File “iew Souce Process Options Window Took Helg

SllalegleormaI ‘l ?

Sources in Project:

[ 4-hit counter

B top ftop.sch)
[B) compare (compare.akl)
[B) courter (counter abl)

Mew... Open... |

Double-click to choose a different device.

[Ready

Device Selector
~ Select Device: ~ Device Information:
Speed grade:
7 d Density: (gates] 5000
Device: Package lap el a3
15-128/68 [100PaFP =l 140 cell: 120
ME-1 28/104 Operating condltions I gl £8
mgl 525150 Commercial = Dedicated input: 4
M5-152/104
HER e e Output enable: 18
5132160 L = 35ma
Ok I LCancel | Help
Processes for Current Source:
3 Fit Design
B Pre-Fit Equations
B Signal Cross Reference
B)Fitter Repart
X, Fost-Fit Finouts
i@ JEDEC File
K Timing Analysis
3 Generate Timing Simulation Files
B)ReportFile
Diouble-click the item in the list or select the "Start”
button ta start the process. Select the
"Propertiez..." button to start the property editor.
Start | | View | Froperties... | Log... |
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Task 3:

When you compile a design, you are changing
your design entry format into Boolean
equations, which serve as input to simulation
and device implementation programs. The
Project Manager processes each ABEL-HDL
module or schematic file to obtain an
intermediate file that can later be linked
together before fitting the design into a Vantis
device.

To compile a source and automatically
view the report:

1 Inthe Sources window, select the top.sch
source.

2 In the Processes window, double-click
Compiled Equations. The DesignDirect
software compiles the source file and
automatically displaystheresulting filein
the Report Viewer (2a). If an ABEL-HDL
file contains syntax errors, the software
displaysthe errorsin aview window and an
error indication appears in the Processes
window.

3 Closethe Report Viewer.

Design Implementation and Verification

Compile a Source File

ﬁDesignDilect Project Manager - [C:AVANTISACPLDAEXAMPLESATUTORI...
File Wiew Souce Process Options Window Tools Help

D] =] =] suategy]Hameal

Sources in Project:

=1 [ (B

Processes for Current Source:

[ 4-bit counter
B ME-128/68-7YC
t-:-: (top.sch)
[B) compare (compare abl)

[B) countar (counter abl)

&, Mavigate Hierarchy
33 Compile Schematic

Compiled Equations

Double-clic]

to open the selected source.

Double-click the item in the list or select the "View"
button to start process and view the report. Select
the "Start' buttan ta only run the process. Selsct

the "Properties..." buttan to stark the property editor.

StarII Wiew | Froperics {1eief
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i DesignDirect Project Manager - [C:\VANTIS\CPLDAEXAMPLESA\TUTORI... [M[=] B3
Fle Miew Souwce Frocess Options Window Tools Help

D] =] =] suategy]Hameal

=1 [ (B

Sources in Project:

Processes for Current Source:

[ 4-bit counter

[B) compare (compare abl)
[B) countar (counter abl)

\Navwgale Hierarchy
o 0} Compile Schematic

Cornpiled Eguations

Double-click to open the selected source.

Double-click the item i the list or select the "View"
button to start procesd and view the report. Select
the "Start' buttan ta ohly run the process. Selsct

the "Properties..." buthn to stark the property editor.

StarII Wiew | Frreries Lag.

2a
Fie Edit ‘“iew QOptions “findow Help _Iﬂlll
EONEE®
DesignDirect 2.30 ;I
_

Dezign top created Tue Oct 13 11:24:13 1998

Title: top.bl=s

P-Terns Fan—-in

Fan-out

1.1
1-1
1-1
1-1
1-1
11
1-1
1-1
1-1
1-1
1.1
1.1
1.1
1.1
1.1
1.1

e e e e e e

b e

Hane (attributes)

Wods b O_ AR

Node b_1_.REG
Hode b_1_ 2R
Hode b 1_.C

Hode b 2 .REG
Hode b 2 AR
Hode b 2 . C
Hode b _3_ .REG
Hode b 3_.AR

=

[Cnicolt — [130 [ RO [RecOf Nowiep DOSINS | |
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Task 4. Simulate the Equations and View the Results

Equation simulation uses design test vectors, that you supply, to smulate
the design logic or equations independent of any device.

There are two ways to specify test vectors. The most common method isto
put test vectors into the ABEL-HDL source file. The other way to specify
test vectorsisto create a"real" test vector file (filename.abv).

The advantagesto placing test vectorsin the ABV fileinstead of in the
ABEL-HDL sourceisan improvement in processing time. By placing test
vectorsin the ABV file you will be able to change the test vectors and re-
simulate without having to re-compilethelogic. This can make a significant
difference in large hierarchical designs.

In this next step, you will import an ABV sourcefile into the project. Then
you will run equation simulation and view the results using the Waveform
Viewer.

To simulate equations and view the results:

1 Choose Source > Import, select top.abv, and then click OK to load
thefile into the project.

2 In the Sources window, select top.abv and then double-click Equation
Simulation Waveform in the Processes window. The software runs
equation simulation and opens the Waveform Viewer.

3 Choose Edit > Show to open the Show Waveforms dial og.

N

Under Nets, scroll down and sdlect clk. Then click Show. The software
adds the waveform to the viewer.

Scroll down more and select rst. Then click Show.

Now you'’ll create a bus. Click Busto expand the dialog.
In the Bus Namefield, type endv.

Under Nets, select endO to end3. Then click Add Nets.

© 00 N O O

Click Reverseto reverse the order.
10 Click Save Bus. Then click Show to add the bus to the viewer.

11 Exit the Waveform Viewer. When prompted to save the file, click No.

Design Implementation and Verification

:; Waveform Yiewer - History - pla

File Edit \iew Object Tool: Option: Jump Help
410 0 200 400 600 800

IIIIIIIII|IIIIIIIIII‘IIIIIIIII|IIIIIIIII|III

el LTI TL LTI 2

i Show Wavelforme

Met Mame: Iclk

Instances:

[ » 4| | b
Time = 0 Low, input - ABEL q 0

Bt | | Path: |

1-5

£3 Waveform Yiewer - History - pla

File Edit “iew Object Toolz Options Jump Help
292 0 200 v 400 600 800 E—
v b S e b b g ey
clk T T T T T T1 =
rst]
endv| [
i Show Waveforms E
Met Mame: Iendv Buz Mame: Iendv j
= ﬂddNet[s]l Mew Bus | Delete Busl pdate Busl
;_I— Instances: Mets: Buzs Members:
Timi
pas—— TN | |clk
bi_ endd
b2 endl
b 3 endz2
q end3
ql_ M_1
aZ i [ [ =
Bush | | Path: | Bemave Rewverse ave lE fEwe Mawm

64

6-10




Vantis

Task 5: Assign Some Constraints

The Constraint Editor lets you specify pin and node assignments, group
assignments, pin reservations, power level settings, output slew-rates and
JEDEC file options. The editor reads the congtraint file and displays the
constraint settings in the main window. Y ou can modify the congtraint file
using the function dial ogs avail able from the tool bar

To assignh constraints to the design:

1 Inthe Sources window, select the target device. In the Processes
window, double-click Constraint Editor to open it.

2 Inthisstep, you will specify two pin assignments. On the toobar, click
the L oc button to open the Location Assignment dial og.

3 Under Filter, slect Output/Bid. In the Signals Ligt, sdect out0. Under
Asignment select pin 6. Then click Add. The software adds the pin
assignment to the assgnment list.

4 Now, using the same procedure, assign out1 to pin 11, and then add it to
the assgnment list. Click OK to close the dialog.

5 Next, you'll create agroup and assign it to any block . On the toolbar,
click the Grp button to open the Group Assignment dial og.

6 Under Filter, sdlect Output/Bid. In the Available Signalslist, select
out2 and out3. Then click theright-ar row button to add them to the
Selected Signalslist.

7 Inthe Group Name fidd, type myGroup. Under Assign Group To,
select block Any, if it isnot already selected. Then click Add to add the
group to the assignment list. Click OK to close the dialog.

8 Finally, you will specify Pin Reservation constraints, which are “ soft
congtraints.” That is, if the design failstofit, the pin reservation
constraints are ignored by the Fitter. On the toolbar, click the Res button
to open the Pin Reservation dialog.

9 Sdect pin 20, select Output, select Drive High, and then click Add.
Click OK to closethe dialog.

10 Look at the assignments in the Congtraint Editor, and then exit the
editor.

Design Implementation and Verification

Filler
’7l7 Input 7 Dutput/Bidi I Buried Node
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e | [TE D] | | ceneel Hep

2-3

¥ Clock
¥ Input.

Vo

Filter for Pin Type:

8-9

10 |

i M5-128/68-7YC - Constraint Editor

File Edit [Device iew Options Help

Wl%' LDClGrleegl OpthwrlSIewl f@li@?l

Type - I Signal Mame | Group ... | Seq.. I Elockl Mac...l Fin I Slew I F'Dwerl
Group ourZ:outd myGoup 0 arny Fast
140 Reserwe_Dutput_High 1 B 3 20 High
Output/Bidir  outl 0 B 3 1 Fast  High
Output/Bidir  owtQ 0 B 12 B Fast  High
For Help, press F1 v
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Task 6: Set Fitter Optimization Options

You set the optimization options for the Fitter
using the Global Optimization dialog. The
default Fitter options are set up to achieve the
highest possible performance in the smallest
possible device, for most designs. You can
choose to maximize design flexibility by
spreading out logic or exercisetighter control
over thefitting process by packing the logic to
achieve your design goals.

To set the Fitter optimization options:

1 IntheProject Manager, choose Tools >
Global Project Optimization to open the
dialog.

2 On the Global Optimization tab, select
Spread Design.

The Spread Design option spreads the
design throughout the device, alowing the
design to be partitioned and placed in a
spread out method. This placement method
enhances the upgrade capability of the
design by spreading the resources
throughout the device. However, the
disadvantageis that more resources may be
used because the design is partitioned
evenly through all the blocks.

Later, you will choose Pack design and see
the difference in performance results.

3 Click Apply, and then click Close to close
the dialog.

Design Implementation and Verification
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ﬁDesignDilecl Project Manager - [C:AWANTISACPLDAEXAMPLESATUTORIALATU... [Mi[=] E3

File “iew Souce Process Options ‘window IR Help
] ID"'I ul SllaIEQ,leormaI j Import Source Constraint Option... | . 1
Sources in Project: Global Project Optimization
@ 4-hit counter Backannotate Project Assignments
B/b8-7C LClear Project Assighments
top.ah lagnore Project Assignments. ..
B top itop.sch)
Fitter Report File Format..
[B) compare (compare.akl)
[BY courter (counter abl) Generate Timing Simulation Options
MACHPRO Software
K Timing Analysis
G Generate Timing Simulation Filas
B)ReportFile
Double-click to choose a different device. D ouble-click the item in the list or select the "iew'' to view
the report.
Mew... Open... | Start | Wiew | Froperties... | Log... |
Choose Project Ogtimization | Logic Synthesis | Utilization options.
Global Optimization

Glabal Optimization | Logic S_l,lnthesisl Utilization Options |

Optirization Options
€ Pack design

& Spread design o
" Advanced options &I

¥ | Ealznce Parfitioning

[ | Shre e Elaerert

Cloze Help
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Task 7. Fit the Design

DesignDirect has a single user interface with all options preset to deliver the
highest possible push-button performance. At the end of a successful fitter
run, DesignDirect generates a JEDEC file, aswell as afitter report, so that
you can see how DesignDirect has utilized and routed the part.

There are four phases to the fitting process. These arel

Initialization - When you start a new project, DesignDirect automatically
copies a default congtraint file from the DesignDirect directory into your
project directory.

Optimization - Each clock signal is evaluated and classified as a global
clock or anon-global clock. The Fitter attemptsto place al global clock
signals at global clock pins (check thelog file for the status of all clock
signals after optimization). The Fitter assigns all other clock signalsto I/O
pins and implements them as Product Term clocks, if the architecture
supports Product Term clocks. Input pins and nodes that are defined but not
referenced (not used by another equation) are discarded from the design
during optimization (warning messages are generated).

Partitioning - After optimization, DesignDirect partitions the design into
individual blocks of the specified MACH device. Partitioning is achieved
by assigning logic to specific PAL blocks, based on several considerations.

The Partitioner considers commonality of signals, macrocell requirements,
Set/Reset requirements, product-term requirements, and other factorsto
determine which partition is most likely to succeed in fitting the design.
Only partitions that are likely to succeed (according to the Partitioner's
rules) are attempted.

Placement and Routing - In the placement phase of the fitting process,
individual equations are assigned to physical resources. In the routing
phase, the Fitter attemptsto route input, output, and feedback signalsto and
from the physical resources assigned in the placement phase.

To run the Fitter and view the Fitter report:

1 Inthe Sources window, select the target device.

2 In the Processes window, double-click Fitter Report. This starts the
Fitter and automatically opensthe Fitter report in the Report Viewer.

3 Browsethe Fitter report and then close the Report Viewer.
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ﬁDesignDilecl Project Manager - [C:AVANTISACPLDAEXAMPLESATUTORIALNTU .. [HI=] E3

Fie “iew Saowce Process Options “Window Toolz Help

EE Strategy|Mormal j ‘?I\ql
Sources in Project: Processes for Current Source:
B 4-hit G Update All Schematic Files
1 e YT *, Constraint Editor
Bl top ake G3Fit Design
B top (top.sch) B Pre-Fit Equations
[B) compare (compare.ahl) B Signal Cross Reference
[B) counter (counter.ahbl) B Fitter Feport
’\ PostFit Finouts
i JEDECFile
& Timing Analysis
G Generate Timing Simulation Filas
A Report File
Double-click to choose a different device. Diouble-click the item in the list or select the "View" button
to stat process and view the repart. Select the "Start”
button to only run the process. Select the "Properties. "'
button to start the property editar.
Mew... Open... | Start | Yiew | Froperfics. | Lag...
|Ready
¥ DesignDirect Report Yiewer - [counter_rpt] [_[O] =]
. ile  Edit Wiew Option: “Window Help - | E‘lﬂ
EOREEE
[ [ A
|- DesignDirect—CPLD Fitter Report File —| _
|- Version B2.0.018 Oct 9, 1998
I— (ciCopyright, Vantis Corporation 1998 —I
Project_Summary
Project Hame counter
Project Path : C WANTISCPLD-~EXAMPLES-~TUTORIAL~TUTOR4~4BCOUNT
Project Compiled on 10-14-98 at 13:49:45
Device : ME-1258-68
Package : 100FPQFF
Speed -7
Partnumber : M5-128-68-7YC
Source Format ABEL-Schematic
#+ Project 'counter' was Fitted Successfully! -~
-
RN _>l_I
[Lr1 Cal 1 620 | [RO |Fec Off [No \wrap [DOS [INS
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Task 8: Analyze the Timing Results

The Performance Analyst analyzes the performance of your design after it
had been optimized and implemented by the Fitter.

The Timing Analyzer traces each logical path in the design and calcul ates
the path delays using the timing model and worst case values supplied in the
device data sheet.

The Performance Analyst performs six distinct analysis types: fMAX, tSU,
tPD, tCO, tOE and tCOE. Timing filters, source and destination filters and
path filters can be used to independently fine-tune each analysis.

Thetiming analysis results are displayed in a graphical spreadsheet with
sources displayed on one axis and destinations displayed on the other. The
worst case delay value is displayed in the spreadshest cdll if thereisa path
between the source and destination. Path details are obtained by placing the
cursor on the cell and double-clicking the left-hand mouse button, allowing
the user to easily identify performance bottlenecks.

To run the Performance Analyst and view the results:

1 Inthe Sources window, sdlect the target device. Then in the Processes
window, double-click Timing Analysis.

2 Sdect fmax and then click Run. The overall timing results appear in the
Spreadshest.

Note: Your numbers may differ from those shown in this example.

3 Double-click inside the highlighted cell to open the Extended Path
dialog and analyze the timing results of an individual path.

4 Noticethetiming results. The longest delay was 13.9 ns.

5 (Optional) Print both output reports. Y ou will usethisin the next task
to comapre timing results.

6 Close both spreadsheet dialogs without saving.
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ﬁPer[ulmance Analyst - [Untitled - counter] =] E3
"? File  View FPreference: Window Help _|E|i|
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Operating conditions
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Task 9:

In a previous task you learned how to set Fitter optimization options using
the Global Optimization dialog. If you recall, the default Fitter option is
Spread Design. This option allows you to achieve the highest possible
performance, while leaving room for any additional functionality that you
may want to add in the future.

Now you will choose another option, Pack Design. This option lets you
pack as much logic into the device as possible. Pack Design allows you to
achieve the highest possible performance in the smallest possible device, for
most designs. Each block may be completely filled, leaving less room for
any design changes or logic additions.

After you change the Fitter optimization option, you will re-run timing
analysis and see the performance differences with the new setting.

To change the Fitter optimization options and re-run timing
analysis:

1 Inthe Project Manager, choose Tools > Global Project Optimization
to open the dialog.

2 On the Global Optimization tab, sdect Pack Design and then click
Apply. Click Close to close the dial og.

DesignDirect-CPLD Tutorial Manual

Change the Fitter Optimization Options and Re-analyze the Timing

Note: You must click Apply to register the changes in the dialog.

3 In the Sources window, select the target device. Then in the Processes
window, double-click Timing Analysisto open the Peformance
Analyst. Notice thisrunsthe Fitter again.

4 Sdlect fmax and click Run. The overall timing results appear in the
spreadshest. Notice the the performance has improved. Now the longest
dealyis10.4 ns.

Note: Your numbers may differ from those in this example. What is
important to notice is the “relative” improvement in performance
compared to the previous run.

5 Double-click inside the highlighted cell to open the Extended Path
dialog and analyze the timing results of an individual path. Again, notice
that the cumulative total has improved.

6 Close both spreadsheet dialogs without saving.

Design Implementation and Verification

Expanded Path

Source:tb 3 .C Destination:out3. T

ﬁPer[ulmance Analyst - [Untitled - counter] =] E3
"? File  View FPreference: Window Help _|E|i|
E-“‘|H| §|?|
[ s destination (s r
Operating conditions
W outd T outl T out2. T out3. T
< . s b 0_C| 10Tk | 100k | 10.4clk | 10.4:clk
peed grade:
m O b_1_C| d6clk 8.6k 8.3k 8.3clk
u b 2 _C| 107k | 107:clk | 104clk | 104clk
— Analysis T b 3 .C| 107clk | 107:clk | 10.4clk IS —
@ fmax  © teo g outl G| BEck | 86ck | 89ck | 8%ck
Ciau C toe outl.C| sbck | Beck | 89ck | 89ck
 tpd " tcoe
out2. | 8.6k 8.6:clk 5.9:clk 8.9:clk
UDlimS---l Run outd.C| 8.6clk | 8E6clk | 89k | 8.8:clk
e =
Delay path =b_3 .Coout3. T:10.4:clk 132252 2
4 5

,TI From To Delay Type |Walue (ns) | Cum Total {ns)
delaypath  |b_3_C [b_3_0 [tCOSi 40 4.0
il | b_3_0 |out3T |tPT+BLK 24 5.4
v | ouwdT  |oudC |1S5T 40
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Task 10: Backannotate Project Assignments

Y ou can backannotate assignments from the Fitter output to the project
congtraint file using the Backannotation tab on the Constraints Options
dialog. Thisfeature lets you retain the assignments made by the Fitter so
they can be used in the future.

Y ou can only backannotate project assignments after the “Fit Design”
process has been successfully completed. An error message appears if
DesignDirect detects that this process did not compl ete successfully.

To backannotate assignments:

1 Inthe Project Manager, choose Tools > Backannotate Pr oj ect
Assignments to open the Constraints Options dial og.

2 Sdect Pin, Block, and M acr ocell Assignments, and then click Apply.

3 Click Yesto continue, and then click Close. Notice that the green check
mark next to Timing Analysisisremoved, indicating that timing
constraints have changed and that the design should be processed again.

4 Now open the Constraint Editor and view thefile contents. In the
Sources window, select the device. In the Processes window, double-
click Constraint Editor to open it.

The picture on theright [4] shows the smaller file containing the
constraints set earlier in Task 5. The larger file on top contains the
congtraints that have been backannotated.

Notice that there are many more constraints now than there previousy
were. Also notice that the constraints you specified in Task 5 are till
retained. For example, signal outO isassigned to pin 6.

Design Implementation and Verification

Fory FEile Edit Device View Options Help
5|8 tx[ o [ne | on|rrlsev] 2 0]

T.. * | Signal Mame | Group Nl Seg...l Block | Ma... | Fin | Slew | Fo... |
Bune... b _1_ 1] B g High
Bune... b 0 1] B ] High
Bune... b 2 1] B 4 High

Burie b 3 1] B 1 High
Burie... T_36 1] B 0 High

140 Feserve_Output_High 1 B 3 20 High

Input endd 1] A 14 4 High

Input endl 1] B 13 5 High

Input end? 1] B " 7 High

Input end3 1] B ) g High

Input clk 13 B
Input rat 1] B 4 10 High
Outpu...  outd o B 12 E Fast High
Outpu...  outl 1] B 3 11 Fast  High
Outpu...  out2 1] B 2 12 Fast  High
Outpu...  outd 1] B 7 9 Fast  High

Far Help. press F1 l_ o
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Constraints Options
Backannatation | Clear Constraints I lgnore Constraints I

 Location Assignments

iy :

[ Pin and Block Assignments

2 ——— I Pin. Block and Macrocell Assignments

Al |

Cloze I Help

ﬁ M5-128/68-7YC - Constraint Editor Hi=] E3
File Edit Device Miew [Options Help

@l%l Lochrleesl ONlerlSlewl ‘?lkt_?”

Type | Signal Mame | Group ... | Seq... | Blockl Mac.. | Fin | Slew | Power |
Group out2;out3 myGrowp 0 ary Fast
140 Rezerve_Output_High 1 B 3 20 High

Output/Bidir — out
Output/Bidir — outd

§ifl M5-128/68-7YC - Constraint Editor (O] x|

B 3 11 Fast  High

0
0 B 12 [ Fast  High
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Task 11. Congratulations!
Y ou have completed the Design Implementation and Verification tutorial. In thistutorial you have learned how to:

choose a device family and select a specific device.
compile a sourcefile, changing your design entry format into Boolean equations.
import atest vector file into the project, and then run equation simulation and view the results using the Waveform Viewer.

use the Constraint Editor to specify pin and node assignments, group assignments, pin reservations, power level settings, output dew-rates and JEDEC file
options for the Fitter.

set optimization options for the Fitter using the Global Optimization dialog.

run the Fitter and open the Fitter report.

use the Performance Analyst to analyze the timing results.

change the Fitter optimization options and re-analyze the timing results.
backannotate the project assignments and view them using the Constraint Editor.
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Tutorial 5

Simulating a Design with ModelSim

Thistutorial shows you how to smulate a gate-
level netlist for a MACH device after it has
been implemented with DesignDirect. This
tutoria begins with a completed VHDL design
and ends when the gate-level netlist fileis
simulated using Modd Sim.

Prerequisites

Before attempting this tutorial, you should
complete the DesignDirect Quick Start
Tutorial in the DesignDirect-CPLD User
Guide, "Introduction” chapter.

Learning Objectives

When you are finished with this tutorial, you
should know how to generate a VHDL netlist
and SDF filein DesignDirect. You will also
understand how to import these files to
ModelSim, run asimulation, and view the
results.

Time to Complete This Tutorial

The time to complete this tutorial is about 30
minutes.

Simulating a Design with ModelSim

CANA T eTy P T Tt d buarpalrad_mmvi)
_rearch]
DT i ik poi sl minch)

i) VAR B PLRRT Uk il rmschi

) AN P T T s, 0wl ]
e R e A
Lo CAMAA TERC PRI ercsach s rd 2] _araschy
8 Losaiing [T P e et
7 Lomding CAMAMTERCIUDRR arch_x

a v Lbe fuo [
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s -ralaeiie -logic ok
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Tmaplal
Fym=-T ranskH gk IHEeET
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Task 1: Create a Structural Netlist in DesignDirect

Before beginning your final verification after a
design has been implemented, you must create

W DesignDirect Project Manager - [C:\VANTISACPLDAEXAMPLESATUTORIALNTUTOR. .. I E3

asmulation netlist. . s U Gane [Heies B:fos Mde s BEh
DOpen Example Project [ 2] %] s[mmgy,m
From the DesignDi rect-CPLD program you can bt __ Tutors i sl =1 .%“;;fmi"c'f;‘jz“ e e
OUtpUt VHDL or VHII% ga"[e.le/d nal |$ and e Iarmclk(r:\k acif) g\a@ Pre-Fit Equations
Standard Delay Format (SDF) files. These D siane CossFternce
netlists can then be smulated in Modd Sim & FostFitPinouts
. . oy . . . . o/ i@ JEDECFile

using MACH primitive libraries provided with Nlmngsayss

B . aaenerate Timing simulaton Fiies
DesignDirect-CPLD and a user created test B Fepon File
be«]ch . Double-click to choose a different device. Double-click the item in the hs‘l‘ o select lhﬁ "Start' button to

Fie [ Ia armc|k_dpi gpen ;I':vatélywt; z:j:‘;‘i:ss. Select the "Properties..." buttan to start the
) o ) Fies of type:  [Floject Fies (*dof = Cancel New. |_Doer.. | st | [V | Fioperies. | fEsai]

To create simulation input files: Lo | Paady
1 Start DesignDirect, if it isnot already 3

running.

i 2

2 Choose File > Open Example and open the

.ATutoria\Tutor5\alarmclk.dpj file. 4

. 5

3 In the Sources window, select the target

device. Notice that the design has been fit.

Generate Timing Simulation Options

4 Now you want to create the post-fit timing

: i H [ i | k.
simulation files. Choose Tools > Gener ate - Yizileg ﬁarmclk v:]] i DesianDirect Praject Manager - [C:AYANTIS\CPLDAEXAMFLES\TUTORIALATUTOR...
Tlmlng Simulation OptionS. ThlSdla]Og ¥ WHOL  [alarmclk vho Fle View Sowce Process Options Mindow Took Help
. . . -"‘ rateay| Nomal -1 = -‘? K2
lets you specify the format of the simulation " EDIF200 [alamclk.edo) Cancel | p.:e:.:” - E.s
file. Leave the default options (VHDL and ~EDIF R @ e
1 Hel | re-Fif uations
g:)F) and dICk OK . :icl: i GNDF = V %:ign;tqunngeleren:e
* el [z [B) Fitter Report
5 In the Processes window, double-click v St
Generate Timing Simulation Files. pEGEEPRE A T
DesignDirect creates two files that you will & Standard Delay Fomat _ _  QreccnFie
use later to Smulate the desi gn: - Ejlarrnl_clk:sdf] Double-chck to choase 2 diferent device. gzxﬁlhj:gz% the e e T o S;iﬁ;‘s‘h_ﬁ Stal bl
~ Lt properts cior
alarmclk.vho (VHDL net ||$ flle) and (alarmclk. dib] Hew.. | | Dpen... stan | [ | [Ezresn | oo
alarmclk.sdf (timing delay file). Feady
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Task 2:

To start ModelSim:

1

In DesignDirect, choose Tools > ModelSim Simulator. ModelSim
starts with the Transcript window open. Maximize the Transcript
window.

Changeto your design directory. Choose File > Directory to open the
dialog. You should bein the . \Tutorial\Tutor5 directory. Click OK.

Now you need to create a new project filein your working directory.
This project filewill remember things about your environment (such as
window sizes and positions, simulation options, etc.), so that next time
you work in this directory, Model Smwill automatically reload your
environment for you. Choose Project > New. In the dialog, type
modelsim.ini, and then click Create. Model Sim sets the project file to
the specified path.

Start ModelSim and Create a Project

DesignDirect-CPLD Tutorial Manual

T7] ModelSim/Vantis M [=] B3
File  Wiew Library Project Bun  Signals  Options  Window  Help
YCOM | WLOG | YS5IM | HUNl EDNTl BHEAK' STEF'l DVEHl

|Mode|Sim)|

<|l T

——

|ModelSim |

[Line 1 of 1

Note: ModelSim automatically loads a new project file when you change
directories. If there is a moddsm.ini file in the directory you change to, it
will be loaded. If there is not one there, the original modelsm.ini file will
be loaded. Therefore, to avoid overwriting the original modelsim.ini file, it
isimportant that you create a new file.

Before you can compile a VHDL source file, you need to create a design
library to hold the compilation results. Choose Library > New. In the
dialog, type work, and then click Create. This createsa VHDL library
named work under the current directory.

Note: To create a library folder, you must use the previous step. You
cannot use the DOS "mkdir" command or Microsoft Windows to create
this directory.

Simulating a Design with ModelSim

Enter name of the Library to create;

Enter name of the Project file to create;

Imadelsim.ini

Cancel |

Iw::nrk

Cancel |
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Task 3:

Now you are ready to compile the design.
Model Sm compiles one or more VHDL design
units with a single invocation of VCOM, the
VHDL compiler. The design units are compiled
in the order that they appear on the command
line. For VHDL, the order of compilation is
important — you must compile any entities or
configurations before an architecture that
references them.

In thistutorial, there are two files that you will
compile: alarmclk.vho, the VHDL net list file,
and alarmclk_TB.vhd, the test bench file.

To compile the design:

1 Choose File>Compile VHDL to open the
dialog.

2 IntheFile Namefidd, type*.vho and press
Enter to view thefiles.

3 Sdect thealarmclk.vho file and click
Compile to invoke VCOM, the Model
Technology VHDL compiler.

4 When the process is complete, click Done
to close the dialog.

5 Now you have to compile the test bench
file. Choose File >Compile VHDL to open
the dialog again.

6 Sdect thealarmclk tb.vhd fileand click
Compile.

7 When the processis complete, click Done
to close the dialog.

Simulating a Design with ModelSim

Compile the Design

Compile YHDL Source [ ]
File Name: Directories:
Ialarmclk vhao oo Mutarialbutors

Done
- [£= Vantis - —I

[£= Tutorial

[F= CPLD _
(= examples J Qm&l

= Tutors
ﬂ ] work -
List Files of Type: Drives: ¥ Campile More
WHDL sources [“vhd] 7] | B cPLOPEIC | | Network.. |
Target Librar_l,l:IWUrk Start compiling on line: I'I
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Compile YHDL Source [ ]
File Name: Directories: -m
Ialarmclk_TB whd coh Mtutariaftutors

Done
- = en —I
(= Yantiz :
= CPLD DOptions |
[=r examples
[£= Tutarial
ﬂ B= Tutors ;I
List Files of Type: Drives: ¥ Campile More
WHOL sources [*.vhd) j I j Metwork... |
Target Librar_l,l:IWUrk Start compiling on line: I'I
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Task 4:

After compiling the design units, you can
proceed to smulate your designs with VSIM.

To start the simulation process:

1

Choose File > Simulate to open the dialog.

The Simulate a Design dialog has four tabs
- Design, VHDL, Verilog, and SDF - that
let you select various simulation options.

On the Design tab, select the test bench
design unit, alarmclk_tb.

Click Add to add the test bench file and the
architecture to the timing simul ation.

On the SDF tab, click Browse and select
thetiming delay file,
.\TutorbS\alar mclk.sdf.

Click Open to add the timing delay file to
the timing smulation.

The Apply to Region field | ets you specify
the design region to use with the sel ected
SDF options. Type a design module
instantiation labe: /UUT.

Click OK.

Simulating a Design with ModelSim

Prepare to Run the Simulation

Simulate a Design

Desian | vHDL | Veriog| SOF |

Simulator Resolution: I s - I

Library: Iwork I Browse. .. | =] |

Simuilate: |alarmclk th th_architecture

design unit

name

’ EntitE alarmclk

Architectures:

e

0K

I Cancel | Sl
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4-5
Simulate a Design HE
Design | VHDL | Veriog SOF |
SDF File: |alarmclk.sdf Browse |
Delay Selection: typ =
Select SDF file: .
Apply to region: I.-"UUT|
Look in: I 23 Tutars
Multi-Source Delay: m
™ Dizable warnings from SOF reader
File name: Ialarmclk.sdf Open I
Fies of type: [3DF Files ["sef) =l Cancel | ok | cancel Bl
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Task 5;

In addition to the Transcript window, the
Model Sm application window also
accommodates seven other windows for use
during your design compilation, simulation,
and debugging. They aretheList, Signals,
Source, Structure, Process, Variables, and
Wave windows.

To open all windows:

1 Maximizethe Mode Sim application.

2 Choose View > All to open all of the
Model Sim windows.

3 Choose Window > Tile Vertically to
organize the windows.

DesignDirect-CPLD Tutorial Manual

Set up the Windows to View the Results of the Simulation

Note: The windows in your application may
not be organized exactly like the picture on
the right. That's okay.

Simulating a Design with ModelSim

] ModelSim/Vantis [_[5]x]
FEile View Library Project Hun Signals Options  Window Help
NECOM | VLOG WSIM MI CONT BHEAH STEP| OVER!
= vanaties i sowce B
File Edit Zoom Cursor Options —— tb_architecture /: alarmclk_tb{tb_architectulS =
= 128 If (END_SIM = False)
—— clock_proc [=] uut: alarmclk{netlist) 129 “clock <= "1°
=] in_reset_i_1: ibuf(uvita 130 Wait For 50 1
q 131 Else
] BLOCK wiredelay 132 ait:
[=] in_clock_i_1: ibuf(vita 133 End If;
[] BLOCK wiredelay :g; If (END_SIM = FALSE)
RS URLILLUIEI ML ME | 136 - Insert 2nd breakpoint foi
] BLOCK wiredelay 137 —-
[=] in_new_alarm time_2 i 1] :gg clock <= '8
[] BLOCK wiredelay 140 Wait For 50 1
=] in_1d_new clk_time_i 1: b Else .
N 142 Wait;
] BLOCK wiredelay 143 End If;
=] in_new_clk_time_3 i 1: i 144 End Process; _I
BLOCK wiredela 18 -
L] Y 146 End tb_architecture;
=] in_showalrm_ i_1: ibuf{vi
-
MK Hz
7 REASEEANN e ] B |
File Edit Options |

# Loading work.alarmclk_tbftb_architect

# Loading C:\YANTIS\CPLD\MTlfieee.viti

# Loading C:\VANTIS\CPLDAMTI{mach.1

# Loading work.alarmclk[netlist]

# Loading C:\VANTIS\CPLD\MTI{mach.ib

# Loading C:\VANTISICPLD\MTI{mach.ot
ing O

# Loading C:\ANTISICPLDWMTI/mach.df
# Loading C:\ANTISICPLDWMTI/mach. tff
# Loading C:\ANTISICPLDWMTI{mach.or
# Loading C:\VANTISICPLDMTI{mach.or
i Loading C:\WANTISICPLDWMTIfmach.or
# Loading C:\WANTISICPLDWMTI{mach.in
# Loadi C:\VANTIS\CPLD\MTIfmach.alr_I
# Loading C:\VANTIS\CPLDWMTI{mach.a

# Loading C:\VANTIS\CPLD\MTI{mach.ar
# Loading C:A\VANTIS\CPLDAMTI{mach.nc
view *
Run
WSIM) =|

K1 oy

|Now: 100 ns Delta: 6

[0 ns to 100 ns
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Task 6: Add Signals in Region to Wave and List Windows

The Wave and List windows let you view the

results of your simulation in either waveform or

table formats.

To add signals in region:

1 Closethe Source, Varialbles, Signals, and

71 ModelSim/V antis HE

Pr ocess windows.

Choose Window > Tile Vertiaclly toresize
the windows again. Y our screen should
look something like the one on theright.

The Structure window provides a
hierarchical view of the structure of your
design. A level of hierarchy is created by
each HDL item within the design. In the
Structure window, select the top-level
structure- the test bench (alar mclk_tb).

Choose Signals > Add to Waveform >
Signalsin Region. The software displays
all sgnalsand netsin the HDL item
selected as the current region (alarmclk_tb).

Now choose Signals>Add toList >
Signalsin Region. The softwarelists all
sgnalsand netsin the HDL item selected as
the current region (alarmclk_tb).

Simulating a Design with ModelSim

Fle View Liray FProjet Pun Signals Oplions Windaw Help
vooM | viog | vsM | Run|cont|  BREAK|  STEP| OVER|
1 Transcript A==

¥ Loading work.alarmclk{netlist)

# Loading C:AVANTISICPLDWMTI/mach.ibuffvital_mach)
# Loading C:VANTISICPLDIMTI/mach.obuf[vital_mach]
# Loading C:VANTISICPLDIMTI/mach.dffrh{vital_mach)
# Loading CAVANTISICPLDIMTI/mach.tirh{vital__mach)
# Loading C:VANTISICPLDMTI/mach.or4fvital_mach)
# Loading C:VANTISICPLDMTI/mach.or2[vital_mach]
# Loading C:VANTISICPLDMTI/mach.or3fvital_mach]
# Loading C:AVANTISICPLDWMTI/mach.inv(vital_mach]
# Loading CAVANTISICPLDIMTI/mach.and2(vital_mach]
# Loading CAVANTISICPLDIMTI/mach.and4([vital_mach]
# Loading CAVANTISICPLDIMTI/mach.and3(vital_mach]
# Loading C:AVANTISICPLDMTI/mach.nor2{vital_mach) o
view *

Run

wave f*

list *

[\%’?‘)l
KT ]

G List
File Edit Options
delta reset clock ld_new alrm_time new_alarm_time 1d_new_c
1 ] 0000

0 1 )
) 1 1
) ) 1
) 1 1

2= Stiucture

/: alarmclk_tb(tb_architecture)

[] BLOCK wiredelay

(=] in_clock i 1: ibuf{vital_mach)
[] BLOCK wiredelay

O] in_ld_new_alrm time i 1: ibuf(vital_mach)
[] BLOCK wiredelay

(5] in_new alarm time 3 i 1: ibuf(uital mach)
[] BLOCK wiredelay

O] in_ld_new clk time i 1: ibuf(vital_mach)
[] BLOCK wiredelay

(=] in_new clk_time 3 i 1: ibuf(uital mach)
[] BLOCK wiredelay

(] in_showalrm i 1: ibuf{vital mach}
[] BLOCK wiredelay

Wave

File Edit Zoom Cursor Options
Jreset = @ |
fclock = 1 |
/1d_neu_alrn_time = 1 ||
snew_alarn_tine - 8111)f
/1d_new_clk_tine = 0 ||
snew_clk_tine = 0000 ||
sshovalrn = 8
/sound_alrm = 0
/display = 8061
Zend_sin = false

OECO0ROEOO0O0

[Now: 200 ns Delta: 6 [Line 45 of 63
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Task 7:

To specify simulation options:

1 Choose Options > Simulation Optionsto
open the dialog.

2 OntheVSIM tab, the Default Run Length
is100 ns. Changethisto 2100 nsand click
OK.

3 A dialog appears asking you "Do you wish
to save the new settings in your project
file?' Click Yes This saves the setting to
the modelsim.ini file you created at the
beginning of the tutorial.

4 Click Run. The Run command advances
the simulation by the specified number of
timesteps (2100 ns).

Notice the content of the Wave and List
windows has changed.

The Wave window displays the waveforms
of the included signals. The data displayed
in this window should match the results you
had in your functional simulation, except
timing delays have been added.

Notice that The List window displays the
information in table format.

Simulating a Design with ModelSim

Simulation Options

WSIM |Assertions| Misc I

Default Fun Length |2ﬂ 00 iz : Freeze
Drive:
Iteration Lirnit I
=000 " Deposit

— Default Force Kind+
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Specify Simulation Options and Run the Simulation

Supress Warnings — Default Radix
[ Synopsys Arithmetic Packages ' Symbalic
I IEEE Mumeric Std Packages e Bimary
© Octal
" Decimal 4
" Hex
0K I Cancel Apply
[ModelSimAVantis . ’‘EE]|

Fie View Libray Project Run Signals  Options  Window Help

vooM | wios | vsi | [RON] cont|  BREsk|  STEP| ovem

-l

#t Loading C:\VANTIS\CPLD{MTI/mach.dffrh[vital_mach]
# Loading C:\VANTIS\CPLD{MTI/mach.tffrhfvital_mach)
i Loading C:A\VANTIS\CPLD\MTI|/mach.or4[vital_mach]
it Loading C:AVANTIS\CPLD\MTI!mach.or2[vital_mach)
#t Loading C:\VANTIS\CPLD{MTI/mach.or3[vital_mach]
# Loading C:\VANTIS\CPLD\MTI|/mach.inv[vital_mach]
# Loading C:\VANTIS\CPLD\MTI/mach.and2[vital_mach)

# Loading CAVANTIS\CPLD\MTI/mach.and4(vital_mach)
# Loading C:\VANTIS\CPLD\MTI/mach.and3[vital_mach)
# Loading C:\VANTIS\CPLD{MTI/mach.nor2[vital_mach]
view *

Run

wave [©

list [*

Run

Run

Run

Run

|

WM)I
ST

oY

File Edit Options

=

delta reset clock 1d_new alrm_time neu alarm time 1d_neu]

111
11
11
11
11
1111
1111
1111
1111
111
111
111
111
11
11
11
11
1111
1111

rmclk(netlist)
[C] in_reset_i_1: ibuf(vital_nach)
[] BLOCK wiredelay
=] in_clock_i_1: ibuf(wital_mach)
[] BLOCK wiredelay
=] in_1d_new alrm_time_i_1: ibuf(uvital_mach)
] BLOCK wiredelay
=] in_new_alarm_time_3_i_1: ibuf(vital_mach)
[] BLOCK wiredelay

[C] in_1d_new clk_time_i_1: ibuf(vital_mach)
[] BLOCK wiredelay

=] in_new_clk_time_3_i_1: ibuf(vital_mach)
[] BLOCK wiredelay

=] in_showalrm i_1: ibuf(uital_mach)
] BLOCK wiredelay

.. Wave

File Edit Zoom Cursor Options

freset = 8

/fclock = 1

/1d_new_alrm_time = @

/new_alarn_time = 1111
71d_new_clk_tine = 8

/new _clk_time = 0000 |
/showalrm = @

/sound_alrm = 8

/display = 8808

Jend_sin = true

OE00EO®ROO00

Now: 6500 ns Delta: 0

[Line 48 of 66
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Task 8:

Y ou can save the List and Wave window
configurations. Thisletsyou re-run a
simulation more quickly.

To save the configuration and re-run the
simulation:

1 IntheList window, choose File > Save
Configuration to open the dialog.

2 Makesureyou are still in your project
directory (Tutor5), and save thefile as
list.do.

3 Follow the same procedure for the Wave
window, except name the file wave.do.

4 In the main window, choose File > End
Simulation. Click Yesto the question.

5 Now, start anew simulation run using the
saved configurations. On the toolbar, click
VSIM to open the dialog.

6 Addthetest bench file (alarmclk_tb) to the
simulation and click OK.

7 Inthe Transcript window command line,
type do list.do, and then press Enter. The
software reloads the saved List
configuration.

8 At the command line, type do wave.do, and
then press Enter. The software reloads the
saved Wave configuration.

9 Click Run to run the smulation again.
Notice that the software updates the content
of the List and Wave windows.

Simulating a Design with ModelSim

ModelSim/Vantis
Fie Wew Lbay Proct Bun Signals Options Window Help

veou | vios | _vsmM | [RUN] cont| BReax| sTEP| oveR

Fll: Edn Zoom _Cursor _ Options

/reset = 0
Jelock = 1
/1d_new_alrn_tine - 8
/neu_alarn_time = 1111
/1d_new_c1k_time = §
/new_clk_tine - 0080

HOEOOO0

File

# wave -noupdate -logic jreset
# wave -noupdate -logic Jclock

# wave -noupdate -logic {ld_new_alrm_time
# wave -noupdate -literal fnew_alarm_time
# wave -noupdate -logic /ld_new_clk_time
# wave -noupdate -literal fnew_clk_time

# wave -noupdate -logic /showalrm

# wave -noupdate -logic Jsound_alrm

# wave -noupdate -literal /display

# wave -logic fend_sim

DesignDirect-CPLD Tutorial Manual

Save the Configuration and Re-run the Simulation

ModelSim/Vantis HE B

Fle View Libray Project Bun Signals Dptions Window Help
vooM | vios | wemM | Run| cont| eReak| sTeP| ovem
Wave.
File Edit Zoom Cursor Options

O /reset = U
[ /clock = U

[ /1d_new_alrn_time = U
/new_alarm_tine = UUUY
[0 /1d_new_clk_time = U
/new_clk_tine = ULUY

I |
7 List
File Edit Options
ns delta reset clock ld_new_alrm_time new_alarm_time ld_new_clk_time new_clk_time showalrm sound_alrm display end_sin
[ +8 u u u uuu u LUTTTTY u u uuuy false

do wave.do
# wave -noupdate -logic freset

# wave -noupdate -logic /clock

 wave -noupdate -logic {Id_new_alrm_time
# wave -noupdate -literal Inew_alarm_time
# wave -noupdate -logic {ld_new_clk_time
# wave -noupdate -literal Jnew_clk_time

# wave -noupdate -logic /showalrm

# wave -noupdate -logic /sound_alrm

# wave -noupdate -literal jdisplay

# wave -logic jend_sim =
WM) =
I
\I [Now: 0 ns Delta: 0 Line 202 of 213
[_[51x]
I [=] 3|

false
false
false
false
false
false
false
Ffalse
false
false
false
| 2025 e 1 8 1111 ® __®we o 8 0080 trve |

_I

Fun =
st =]
|l oy,

7

Line 203 of 214

Now: 2100 ns Delta: 0
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Task 9: Congratulations!
Y ou have completed the Simulating a Design with Model Sim tutorial. In thistutorial you have learned how to:

create a structural netlist in DesignDirect.

start Model Sim and create a project.

compile the design.

prepare to run the design.

set up the windows to view the results of the ssimulation.
add signalsin region to the Wave and List windows.
specify simulation options and run the simulation.

save the configuration and re-run the simulation

Simulating a Design with ModelSim

DesignDirect-CPLD Tutorial Manual
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