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Quick Front-to-Back Overview
Tutorial

Thistutorial provides a quick introduction to some of the capabilities and benefits of using the Xilinx®
PlanAhead ™ software. PlanAhead software can be used during various stages of the design process for a
variety of purposes.

Many of the PlanAhead software analysis features are covered in more detail in other tutorials. Not every
command or command option isrepresented here. Thistutorial usesthe features contained in the
PlanAhead software product, which isbundled as a part of the ISE® Design Suite.

Software Requirements

The PlanAhead softwareisinstalled with ISE Design Suite software. Before starting the tutorial, be sure
that the PlanAhead software is operational, and that the tutorial design dataisinstalled.

For installation instructions and information, see the ISE Design Suite Installation and Licensing Guide
(UG798) at http:/ / www xilinx.com/ support/ documentation/ sw_manuals/ xilinx13 3/ iil.pdf.

Hardware Requirements

Xilinx recommends a minimum of 2 GB of RAM when using the PlanAhead software on larger devices.
For thistutorial, a smaller xc6vIx75t design isused, and the number of designsopen at onetimeis
limited. Although 1 GBis sufficient, it can impact performance.

Tutorial Design Description

The small sample design used throughout thistutorial consists of a small design called bft. There are
several VHDL and Verilog source filesin the bft design.

The design targets an xc6vIx75T device. A small design isused to allow thetutorial to berun with
minimal hardware requirements and to enable timely completion of the tutorial, aswell asto minimize
the data size.

Locating Tutorial Design Files

1. Download the PlanAhead_Tutorial.zip file from the Xilinx website:

http:/ / www .xilinx.com/ support/ documentation/ dt_planahead planahead13-3 tutorials.htm

2. Extract the zip file contentsinto any write-accessible location.

The unzipped PlanAhead_Tutorial data directory isreferred to in thistutorial asthe
<Extract Dir>.
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Step 1: Creating a New Project

Thetutorial sample design datais modified while performing thistutorial. A new copy of the original

PlanAhead Tutorial dataisrequired each timeyou run the tutorial.

Step 1: Creating a New Project

PlanAhead software enables several types of projects to be created depending on wherein the design
flow thetool isbeing used. Register Transfer Level (RTL) sources can be used to create a project for

development and analysis, synthesis, implementation and BIT file creation.

Open the software:

e OnWindows, select the Xilinx PlanAhead 13 desktop icon or Start > Programs > Xilinx ISE Design

Suite 13.3> PlanAhead > PlanAhead.

e On Linux, changethedirectory to <Extract_Dir>/PlanAhead_Tutorial/Tutorial_Created_Data,

and type planAhead.

The PlanAhead Getting Started Help page opens.

‘@
i

\ i?

=

Getting Started

Create New Project

New Project Wizard will guide you through the process of selecting
design sources and a target device for a new project.

Open Project

Open any previously created project.

Open Recent Project
Open one of the most recently used projects.

Open Example Project
Open one of the tutorial projects.

& XILINX.

Documentation

MT@

Y
&
my

Release Notes Guide

Information about installation and new IDS features in this release.

User Guide

More detailed info on PlanAhead commands, dialogs, and buttons.

Methodology Guides
Further assistance adopting PlanAhead flows.

PlanAhead Tutorials

Invaluable for first time users or to try new features.

Figure 1: Getting Started Page

The PlanAhead Getting Started page containslinksto open or create projects, and view the
documentation.
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Step 1: Creating a New Project

Creating a new RTL Project Called Project_1

This step uses some RTL Source Filesin the <Extract_Dir>\PlanAhead Tutorial\Sources\hdl

directory.

1. Select the Create New Project link on the Getting Started page.

The Create aNew PlanAhead Project confirmation dialog box opens.

2. Click Next.

.

Create a New PlanAhead Project

This wizard will guide you through the creation of a new project
To create a PlanAhead project you will need to provide a name and a location for

your project files. Mext, you will specify the type of flow you'll be working with.
Finally, you will specify your project sources and choose a default part.

PlanAhead To continue, click Next.

Figure 2: New Project Overview

The Project Name page opens.

:

Project Name

| Enter a name for your project and specify a directory where the project data files will be stored ﬁﬁ

Project name:  project_1
Project location: | C:\planAhead_install\PlanAhead_Tutorial\Tutorial_Created_Data D
Create Project Subdirectory

Project will be created at: C:\...\PlanAhead_Tutorial\Tutorial_Created_Data\project_1

Figure 3: New Project Wizard: Project Name Page

3. Enter <Extract_Dir>\PlanAhead_Tutorial\Tutorial_Created_Data.

4. Usethe default Project name: project_1, then click Next.
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i. X|L|NX Step 1: Creating a New Project

5.

The Design Source page opens.

E New Project @
Design Source
Specify the type of sources for your design. You can start with RTL or a synthesized EDIF. {éﬁ

@ Specify RTL Sources
You will be able to run RTL analysis, synthesis, post-synthesis design analysis, planning and implementation.

I ["] Import settings and sources from XST or Synplify project
~) Specify synthesized (EDIF or NGC) netlist
You will be able to run post-synthesis design analysis, planning, and implementation.
post-syt g ysis, p g p
I Enable Partial Reconfiguration

I ~» Create an /O Planning Project I
Do not specify design sources. You will be able to do port assignment and verification.

= Import ISE Place & Route results
I You will be able to do post-implementation analysis of your design.

" = Import ISE Project L
Create a PlanAhead project from an ISE project file.

|| l < Back H Next > ‘ Finish I Cancel I

e — — _

Figure 4: New Project Design Source Dialog Box

Click the Specify RTL Sources option, and then click Next.
The Add/ Create Sources page opens.

Adding Directories, Files, and the VHDL Library and Source Type

1. Click the Add Files button and browse to the following directory:
<Extract_Dir>/PlanAhead_Tutorial/Sources/hdl

2. Pressthe Ctrl key to select async_fifo.v, bft.vhdl, bft_tb.v, and FifoBuffer.v, and click OK.

3. Click the Add Directories button, and browse to select the following directory:
<Extract_Dir>/PlanAhead_Tutorial/Sources/hdl/bftLib.

4. Click onthework entry in the Library field for bftLib, and type bftLib.

5. For the bft_tb.v file, select Simulation only under the HDL Source for column.

6. If needed, click these two checkboxesto select Copy Sourcesinto Project, and Add Sources from
Subdirectories.

Quick Front-to-Back Overview Tutorial www.xilinx.com 7
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7. Verify that the page lookslike the following figure.

Add Sources

Specify HDL and netlist files, or directories containing HDL and netlist files, to add to your project. L .{.‘3
Create a new source file on disk and add it to your project. You can also add and create sources

Id Name Library  HDL Source for Location
@1 async_fifo.v work « Synthesis & Simulation - C:\planAhead_install\PlanAhead_Tutorial\Soul

@ 2 bftwhdl work ~ Synthesis & Simulation - C:\planAhead_install\PlanAhead_Tutorial\Soul
(@[3 [bft thv__lwork _|Simulation only ______|C:\planAhead_install\PlanAhead Tutorial\Sou|
@ 4 FifoBuffer.v work « Synthesis & Simulation - C:\planAhead_install\PlanAhead_Tutorial\Soul
G5 bftlib bftlib - Synthesis & Simulation - C:\planAhead_install\PlanAhead_Tutorial\Soul

< m |

Add Files... ] [ Add Directories... I I Create File... ]

[] Scan and Add RTL Include Files into Project
Copy Sources into Project
Add Sources from Subdirectories

< Back Finish

Figure 5: New Project : Selecting Sources to Add to the Project

8. Click Next.

The Add Existing IP page opens. You can select existing IP (Intellectual Property) from CORE
Generator ™ software .xco project files. However, this tutorial does not include importing IP into the
project.

Add Existing IP (optional)
Specify an existing configurable TP file to add to your project.

Id IPName IPFile

Figure 6:Adding Custom as Sources

9. Click Next.
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The Constraints Files page opens.

'E] Mew Project ﬁ ‘ - u‘

Add Constraints (optional)

Specify or create UCF constraint files for physical and timing constraints. If there are multiple files g\tﬁ
then please choose the target, which is where all of the constraints created by PlanAhead will be

Constraint File  Target Location
bft.ucf @) C:\planAhead_install\PlanAhead_Tuterial\Sources

[ Add Files... |[ Create File...

Copy Constraints into Project

Figure 7: New Project: Adding Constraint Files

Adding a Constraint File

1. Click the Add Files button, browse to select the following file:
<Extract_Dir>/PlanAhead_Tutorial/Sources/bft.ucf

2. Click OK.

2. Click Next.

The Default Part page opens.
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Step 1: Creating a New Project

Selecting a Default Part

1

In the Filter section, click the Family pull-down menu and select Virtex6.

Notice thelist isfiltered to only show Virtex®-6 devices.

Click the Sub-Family pull-down menu and select Virtex6 LXT.

Notice thelist isfiltered to only show Virtex-6 LXT devices.

In the Search field, type 75t.
Notice the 75t devices listed.

Select the xcbvIx75tff484-1 device, and click Next.

Review the New Project Summary page, and click Finish.

Default Part

=5

Choose a default Xilinx part for your project. This can be changed later.

Filter
Product Category All

Eamily Virtex6

Sub-Family | Virtex6 LXT

Search: | C- 75t

hd Package Any
- Speed Grade | Any
A Temp Grade C

(6 matches)

&

4] 4] 4

Device 1/O Pin Count  Awvailable I0Bs ~ LUT Elements  FlipFlops  Block RAMs D
& xcovb75HFA84-1 aee 240 46560 03120
G xc6vhxTS5tf484-2 484 240 46560 83120 156 2
G xc6vIxTStf484-3 484 240 46560 83120 156 2
@ XCEVIXTSH784-1 784 360 46560 83120 156 2
@ XeOVIX7SH784-2 784 360 46560 93120 156 2
@ XeOVIX7S5HT784-3 784 360 46560 93120 156 2
4 n 3 @

Figure 8: New Project: Selecting a Family and Default Part
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Step 1: Creating a New Project

The PlanAhead environment opens. Notethe Flow Navigator, which islocated on the left edge. It
will be used throughout the rest of the tutorial to explore and implement the design.

@] project_1 - [C:\planAhe

File Edit Flow Tools Window Layout View Help

Project Manager Project Manager - project_1

@ E e XS b W B KT B [ rrojec Management ~| %

% Project Settings Sources —Oag % I Project Summary X | O& =
= el = . ! . -
% Add Sources Z #5 Project Settings edit 2 [€] project state S
=7 Design Sources (6)
IF TP Catalog T bt aﬂﬂ((gjﬂ vhdl) (5) | Project Mame:  project 1 Status:  Ready
% Elaborate : {5 Constraints (1) o Product Family: Virtext Messages: 0 errors
-5 Simulation Sources (1) 5 . - -
(@ Behavioral Simulation Project Part: xcovh7Stff484-1 0 critical warnings
Top Module Name:  bft 0 warnings
z Project Summary
Next Step:  Synthesize
\ RTL Design - 1% compilation S
9 hesi Implementation =
Y E
! || ] e | @ e e | Part:  xcbub75tfT484-1 Part:  xcBvb7StiT484-1
Synthesize 2 Sou L? Tem s J
‘ ‘ L) 2 Strategy: test2 Strategy: ISE Defaults
Netlist Design -
- Properties - 0o %
Resources &
« > [Ex
< = Resource information is not available.
Impl it
L — @ Implemented Timing &
‘ Implemented Design 'J Timing information is not available.
Next: Implement -
e
Design Runs - 0o =
| Name Part Constraints  Strategy Status Progress Start Ela|
Z == synth_1 xc6vix75tff484-1 constrs_1 test2 (XST 13) Mot started C———— 10%
= - impl_1 xcBvhi75f484-1 constrs_1 ISE Defaults (ISE 13) Not started 1 0%
4
=+
< T ] r 5
5 Tel Console LQ Messages Lﬁi Compilation @ Reports- 1% Design RunsJ
RTL Flow | ::

Figure 9: PlanAhead Environment
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Step 2: Using the Sources View and the Text Editor

Step 2: Using the Sources View and the Text Editor

The PlanAhead software allows different file typesto be added as design sourcesincluding Verilog,
VHDL, NGC format cores, UCF/ N CF constraint files, and specific simulation sources. The files display
by Hierarchy, Library or Compile Order in the Sourcesview. A text editor is supplied to create or

develop RTL sources. Third party text editors can also be configured.

Exploring the Sources View and Project Summary

1. Examinetheinformation in the Project Summary. More information displays as the design

progresses.

2. Examinethe Sourcesview. Scroll or resize the view, if needed.

Sources - 0Og =

A== R

-7 Design Sources (6)

Erifigh bft - aBFT (bit.vhdl) (6)

i arndl - round_1 - aR1 (round_1.vhdl) (1)
fi arnd2 - round_2 - aR2 (round_2.vhdl) (&)
i arnd3 - round_3 - aR3 (round_3.vhdl) (2)
fi arnd4 - round_4 - aR4 (round_4.vhdl) (1)

# ingressFifo - FifoBuffer (FifoBuff

[+ Constraints (1)
[#-= Simulation Sources (1)

+-#8 egressFifo - FifoBuffer (FifoBuffer.y) )

Hierarchy | Libraries | Compile Order

£ Sources | % Templates

Figure 10: Viewing Sources

The Design Sources folder helps keep track of VHDL and Verilog source files. Notice the design
hierarchy isdisplayed by default. Inthe Librariestab, sources are grouped by file type, while the
Compile Order tab showsthefile order used for synthesis.
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i. X"—lNX Step 2: Using the Sources View and the Text Editor

Exploring the Sources View Commands and Text Editor

1. Select one of the VHDL sourcesin the Sourcesview.
2. Right-click to review the commands available in the Sources view popup menu.
3. Select Open File, and use the scroll bar to browse the text in the Text Editor.
Note: Alternatively, you can double-click on source files in the Sources view to open them in the Text Editor.
4. With the cursor in the Text Editor, right-click and select Find in Files.

The Find in Files dialog box opens with various search options.

@ Fndin 2 ]
Find in Files ‘ g "

Find what:

clk -
Options

[] match case
[] Match whole word
[[] Use:

@ Regular Expressions Wildcards

Scope
[¥] Enabled design sources (90}

Constraints (1)

Open in a new tab

o) Com) |

Figure 11: Using the Find in Files Command

5. Typeclk, and click Find.

The Find in Filesview displaysin the messaging area at the bottom of the PlanAhead environment.

Find in Files - 106 occurrences of 'clk' in 9 of 10 project files =0 a x

Q|| =-Found usages (106 usages) -
i@ C:\Users\tanders\project_3\project_3.srcs\sources_1\importsihdl\async_fifo.v (28
C:\Users\tanders\project_3\project_3.srcs\sources_1\imports\bftLib\core_transform.vhd
C:\Users\tanders\project_3\project_3.srcs\sources_1\imports\hdl\FifoBuffer.v [
Users\tanders\project_3\project_3.srcs\sources_1\imports\bftLib\round_4.vhdl ¢
clk : in std_logic;
port map (clk == clk, x =>x{N}, xStep=>x(N+8), u=>u(N), xOut=>x0ut(N}, xOutStep =>x0ut(N+8));
port map (clk => clk, x =>x(N}, xStep=>x(N+8), u=>u(N), xOut=>x0ut(N), xOutStep =>x0ut(N+8));
C:\Users\tanders\project_3\project_3.srcs\sources_1\imports\bftLib\round_3.vhdl /5 )
C:\Users\tanders\project_3\project_3.srcs\sources_1\imports\bftLib\round_2.vhd|
i C:\Users\tanders\project_3\project_3.srcs\sources_1\imports\bftLib\round_1.vhdl |

=
=)

[==]
=

m

106 occurrences of 'clk' in 9 of 10 project files x
2 Td Console | = Messages | B Compilation | |2 Reports', 5 Find in Files | =% Design Runs

Figure 12: Viewing the Find in Files Results

6. IntheFind in Filesview, expand and select one of the occurrences of clk and notice that the Text
Editor now displaysthe file and occurrence.

7. ClosetheFind in Files—Occurrences view.
8. Close each of the open RTL filetabsin the Text Editor.

The PlanAhead software also includes an RTL analysis and IP customizing environment. This
environment is covered in the PlanAhead Tutoria: RTL Design and IP Generation (UG675).

Quick Front-to-Back Overview Tutorial www.xilinx.com
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i. X".'NX Step 3: Simulating the Design

You can click the RTL Design button in the Flow Navigator to quickly explore the features. The RTL
design is elaborated first, which enables various analysis viewsincluding an RTL Netlist, Schemaitic,
Graphical Hierarchy, and estimated resource statistics. The views have a“ cross-select” feature, which
allowsyou to debug and optimize the RTL.

The Xilinx IP Catalog provides access to the Xilinx CORE Generator ™ software tool to generate IP. You
can sort and search the Catalog in avariety of ways. IP can be customized, generated, and instantiated.
There are also several RTL Design Rule Checks (DRCs) to check for areasto improve performance or
power on the RTL.

Step 3: Simulating the Design

The PlanAhead softwareisintegrated with the Xilinx ISm logic simulation environment. The PlanAhead
software enables you to add and manage synthesis sourcesin the project. You can configure simulation
options and create and manage various simulation source sets. You can launch behavioral simulation
prior to synthesis using RTL sources and launch timing simulation post-implementation.

The Behavioral Smulation command configures and launches a single ISm run, which isthe basic flow
used in thistutorial. It can be accessed in the Flow Navigator view on the left side of the PlanAhead
environment, shown in the following figure.

S —————
praject_1 - [ChplanAhead_install\FlanAhead_Tutorial\Tutorial_Created_Data\project,

File Edit Flow Tools Window Layout View Help
@ EE oo X | D b W% K| S X Prroject Management ~ | &,

Project Manager Project Manager - project_1

#% Project Settings Sources - O a X
AIE w3

o‘*jl“ Add Sources

=7 Design Sources (&)
LR . E-@ bft - aBFT (bft.vhdl) (6)
&4 Elaborate : @ arnd1 - round_1 - aR1 (round_1.vhdl) (1]

1

- - - arnd2 - round_2 - aR2 (round_2.vhdl) (8]

(@, Behavioral Simulation - arnd3 - round_3 - aR3 (round_3.vhdl) (2)

. - — - - ——und_4.vhdl) (1)

2 Project Summarl Launch ISim Simulator for behavioral simulation. LGBLITffar e

H B - = 3 - = 4

: (1@ egressFifo - FifoBuffer (FifoBuffer.) (1)
- Constraints (1)

| RTL Design -

Figure 13: Launching Behavioral Simulation

The Behavioral Smulation command is also availablein the RTL Design.

Exploring Simulation Options and Launching Behavioral Simulation

1. Inthe Flow Navigator, select Behavioral Simulation.

The Launch Behavioral Smulation dialog box opens.

Quick Front-to-Back Overview Tutorial www.xilinx.com 14
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Step 3: Simulating the Design

r — ™
E} Launch Behavioral Simulation E ﬁ
-

[0] Launch ISim Simulator using an existing simulation source
"= set or a new simulation set
Settings [
Simulation Set: = sim_1 -
I Simulation Top Module Name: | bft_tb E] I
=nl|
L ——

Figure 14: Launch Behavioral Simulation Dialog Box

4. Click the Options button.

Select bft_tb, and click OK.

The Simulation Options dialog box opens.

If bft_tb is not specified asthe Simulation Top Module Name, click the browse button B .

—— ~
[@ simulation Options “ ﬂ

[ﬁ] Specify Options for behavioral simulation
v

Launch Options | Language Options

Simulation Run Time 1000ns

-incremental

-nodebug [F

-tclbatch

-rangecheck (=]

-wdb <Default WDB Filename>
-wcfg

Load glbl

More Fuse Options
More Simulator Options

‘Select an option above to see description of it

Figure 15: Simulation Options Dialog Box

N otice the simulation launch options.

|

UG673 (v 13.3) October 19, 2011

5. Click the Language Options tab, and examine the language options, and click OK.
6. Click Launch to invoke the ISE Smulator (ISm) simulation environment.
The ISm simulation environment opens.
Quick Front-to-Back Overview Tutorial www.xilinx.com 15
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Step 4: Synthesizing the Design

=7 File Edit View Simulation Window Layout Help

File Edit Vi Simulati Wind: L: Hel
DL $DDX®|0 o |dE o =8
Instances and Pro... +# 0O & X | Objects <08 x &
5 Simulation Objects for bft_tb

[ 06 Y Y

Instance and Process Name

2
B
E
4 bftth Object Name Value —
4 glbl 1 wbDataFor.. 1 ©
W std_logic_1164 5 wbOutputD.. 0000000000000z &
@l std_logic_arith 13 error 0 =
N & std_logic_signed [ whClk 0 Sr
4 bftpackage B bftck 0 =
@ vl_types 1% reset o i
o

[h whDataForl..
1 whWriteOut 0
% whblnputDat... 111111113111113) ——
% READ_PERL.. 0000000000000C
I R§ WRITE_PERL. 0000000000000¢

1Sim>

« " » <
£ Tnstan... Memory El « fm v E Default.wefg [x]

Console SO0 X
030 M1S( 1], ITSIATICE {00 OUY ar TG \[TaiSTOTTIO0p(# )Ty < Warrimig: TTere 5 ai O [ A [V [ Z - 1T ai af iTens Uperaii, UTe Tesui Wil 08 A (85). n
at 30 ns(1), Instance /bft_tb/uut/arnd4/\transformlaop(5)\/ctf : Warning: There is an 'U'|'(|"W'|'Z'| ' in an arithmetic aperand, the result will be 'X'(es).

at 30 ns(1), Instance /bft_tb/uut/arnd4/\transformloop(5)\/cty : Warning: There is an 'U'|')X'|'W'|'Z'|"-" in an arithmetic operand, the result will be 'X'(es)

at 30 ns(1), Instance /bft_tb/uut/arnd4/\transformloop(6)\/ct/ : Warning: There is an 'U'I'X'|'W'|'Z'l'-" in an arithmetic operand, the result will be "X'(es)

at 30 ns(1), Instance /bft_tb/uut/arnd4/\transformloop(6)\/ct/ : Warning: There is an '-'in an arithmetic operand, the result will be "X'(es).

at 30 ns(1), Instance /bft_tbfuut/arnd4/\transformloop(7)\/ct/ : Warning: There is an 'U'|" "-'in an arithmetic operand, the result will be 'X'(es)

at 30 ns(1), Instance /bft_tb/uut/arnd4/\transformloop(7)\/cty : Warning: There is an 'U'|'X'|'W'|'Z'|"-" in an arithmetic operand, the result will be 'X'(es)

[@ Console |[=] Compilation Log | ® Breakpoints | g4 Find in Files Results || Search Results

Sim Time: 1,000,000 ps

Figure 16: ISim Simulation Environment

Editing source filesin the ISm environment resultsin the PlanAhead source files being updated as
well. Thetwo tools are referencing the same sources. Refer to the ISE Simulator (1Sim) In-Depth

Tutorial (UG682), for information about simulation using 1ISm.

7. InlISim, select File > Exit and click the Yes button when prompted to close ISm.

Step 4: Synthesizing the Design

The PlanAhead software enables one or more synthesis runsto be configured, launched, and monitored,

either sequentially or simultaneously.

The Synthesize command configures and launches a single run which isthe basic flow used in this
tutorial. It can be accessed in the Flow Navigator view on the left side of the PlanAhead Environment.
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Step 4: Synthesizing the Design

Project Manager

% Project Settings

o*ﬂ’ Add Sources

1F 1P catalog

& Elaborate

@ Behavioral Simulation

E Project Summary

RTL Design -
® |
Synthesize
Netlist Design ¥ Synthesis Settings...
=  Create New Synthesis Runs...
» =
Implement

Figure 17: Flow Navigator Synthesize Drop Down Menu

The Flow Navigator launches all major design compilation processes including synthesis,
implementation, and generate bitstream. It also lets you open the compiled RTL Design, the synthesized
Netlist Design, and the Implemented Design results. These are optional stepsto enable design analysis
and constraints assignment at each phase of the design process.
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Step 4: Synthesizing the Design

Exploring Synthesis Options, Launching Synthesis, and Monitoring a Run

1. IntheFlow Navigator, expand the drop-down menu next to the Synthesize button, and select
Synthesis Settings.

The Synthesis Settings dialog box opens.

r A
[€] Synthesis Settings “ ﬁ

|0\ Change synthesis options and launch the run.

|| Options

l Top Module Name: | bft

Constraint Set: =i constrs_1 (active)

Options: & PlanAhead Defaults (XST 13) -
Launch Options: Launch on local host (XCOTANDERS31)

Language Options: |top_lib work loop_count 1000 verilog_version=Verilog 2001

(BRI D)

[ Run H Save ][ Cancel ]

Figure 18: Synthesis Settings Dialog Box

2. If needed, click the Top Module Name field and type bft.
3. Usethedefault Part and Constraint Set.

4. Select the Options: brow se button B to display the Synthesis Options dialog box.

-
fdl Design Run Settings “ ﬁ

Strategy: f& PlanAhead Defaults (XST 13) - | 03

Description: PlanAhead Defaults (XST defaults with hierarchy)

-opt_mode [speed
-opt_level (2
-register_balancing [no
~fsm_encoding [auto
-lc [off
-auto_bram_packing [no
-use_dsp48 [auto
-resource_sharing [yes
-iob [auto
-netlist_hierarchy [rebuilt
-power [no
-ram_style [auto

Select an option above to see description of it

ok 1| cancel

Figure 19: Synthesis Options Dialog Box

5. Review the available options.

6. Click the Strategy drop-down menu, located at the top of the Design Run Settings dialog, review the
available Synthesis Strategies, and click Cancel to close the dialog.

7. Select the Launch Options browse button E] to open the Specify Launch Options dialog box.
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[¥] Specify Launch Options - ﬁ

Launch Directory: | & <Default Launch Directory> -
Options

@ Launch Runs on Local Host:  Wumber of Jobs 1 =

") Generate scripts only

Figure 20: Selecting Synthesis Launch Options

8. Review the options, select the Launch Runson Local Host, and click OK.
9. Inthe Synthesis Settings dialog box, click Run to launch the run.

Notice the Status bar in the upper right corner displays Synthesizing (XST), which indicates that
synthesisis now running. Clicking the Cancel button halts the synthesisrun and removes run data.

The Compilation view displays the output messages from the ISE commands, and the Messages view
displays afiltered list of Warnings and Errors. Clicking on the Synthesis messages in the M essages
view opensthe RTL file and displaysthe corresponding line of RTL code that it isreferencing.
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Step 4: Synthesizing the Design

Opening the Netlist Design

1. Allow thesynthesisrun to complete, and then click Open Netlist Design in the Synthesis

Completed dialog box.
2. If prompted, click Yesto close the RTL Design.

The PlanAhead Design Planner view layout environment displays with the synthesized netlist, target

part, and active constraint set applied.

f€] project_1 - [C\planAhead_install\PlanAhead Tutarial\Tutorial_Created_Data\project_1\project 1.ppr] - PlanAhead 13.

File Edit Flow Tools Window Layout View Help
C=3 ] # oD WHSG OB KL @ [Soesgnanaysis -] X &K DI

Project Manager
T Netlist
sign Y| == pen
= H|E

%b B bit
¥ | |E-E Nets 1915)

Synthesize Primitives (.

Netlist Design

&

®

=

®

Resource Estimation - @ arnde )

@ Run DRC - ] egressLoop[0].egressFifo
f1- 3] egressl oop[1].egressFifo

F] Run Moise Analysis - 1] egressLoop[ 2].egressFifo
3 egressLoop[3].egressFifo
& egressLoop[4].egressFifo
-] egressloop[5].egressFifo
- 7] egressl oop[6].egressFifo

(& Report Timing

[ill, Slack Histogram

% Set up ChipScope

& Sources-, ] Netfist

Properties
I b

Implement i}

Messages

v|® 27 warnings  [¥] @ 49 info messages | Show 2

Synthesized

Q
Z[@® PlanAhead Commands
23| @@ Analysis Results (10
1| Y synthesis (26 wa
= 2-@ metlist Design (2 )
- open_netlist_design -name netlist_1 (2 inf
#-0 simulation (1 warning)

messages)

2 Tcl Console | ) Messages | [ Compilation | % Design Runs

RTL Flows

Figure 21: Opening the Netlist Design

Note: Clicking the Netlist Design button in the Flow Navigator also opens the Netlist Design environment. There
are options in the pull-down menu for opening designs with different run results, constraints, or target devices.

The PlanAhead software provides a powerful design analysis and floorplanning environment to
explore and experiment with the design. Using the PlanAhead analysis and floorplanning
environment, you can experiment with various devices, timing constraints, or placement constraints.

These capabilities are covered in other PlanAhead tutorials.

3. Select 1/0 Planning from the pull-down menu in the toolbar at the top of the PlanAhead

environment.

Quick Front-to-Back Overview Tutorial
UG673 (v 13.3) October 19, 2011

www.xilinx.com

20


http://www.xilinx.com/

i. XILlNX Step 4: Synthesizing the Design

4,

e
Fproject_l - [Ch\planAhead_install\PlanAhead_Tutorial\Tutorial_Created_Data\project_1\project_l.pp
e — e ——— el

File Edit Flow Tools Window Layout Wiew Help
FEERE DX PP G OB K L G XS Design Analysis v | &

T -
Netlist Design - netlist_1 - xcovix75t= Design Aaly5|s
= I/O Planning

%S Clock Planning

= Floorplanning

Project Manager

Netlist
= Al
@ 30 bft
v | [&-& Nets (1915)

Synthesize | Primitives (333)
([T arnd1 (round_1)

RTL Design -

S Project Management
12 Save As New Layout...
Reset Layout Py [

Figure 22: Opening the I/O Planning View Layout

There are several view layouts available to help you perform different design tasks. For example, the
I/ O Planning layout provides viewsto enable I/ O pin exploration and constraint assignment. The
Design Analysislayout providesviewsto analyze thelogicin the design and apply constraints. You
can also create and display custom layouts. Thelast layout selected will be used by default the next
timethat design is opened.

Examine the various views and information presented, for example the Package view in the

workspace and thel/ O Portsview.

5.

Note: The PlanAhead software includes an I/O planning environment. This environment is covered in the
PlanAhead Tutorial: I/0 Pin Planning (UG674). You can perform I/O pin planning prior to synthesis in the RTL
Design or after synthesis in the Netlist Design. After synthesis, the features expand to enable proper 1/0 and
clock planning with related DRCs.

Select Design Analysis from the same pull-down menu in the toolbar.

Viewing the XST Report Log File

1. Click the Reports view tab at the bottom of the PlanAhead environment.
Note: If there is no view tab available, select Window > Reports.

2. Double-click the XST Report to view the XST report in the Workspace.
To examine the XST report scroll, through the report.

4. Closethe XST Report by clicking on the X in the view tab.
The PlanAhead software also includes a ChipScope™ debug core insertion environment. This
environment is covered in the PlanAhead Tutorial: Debugging with ChipScope (UG677). You can use the
PlanAhead featuresto explore and select logic signals to debug. The debug cores can be configured,
implemented, and automatically added into the top level design netlist. The cores are also maintained
through design netlist iterations.
You can close the Netlist Design environment after your analysis and constraint definition completes.
This helps preserve system memory and avoids having multiple editing environments open
simultaneously. You can use the Close button in the view banner or the pull-down menu on the
Netlist Design button in the Flow Navigator to close the Netlist Design. For the purposes of this
tutorial, it isleft open.
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Step 5: Implementing the Design

The PlanAhead software provides the flexibility for experimenting with implementation options. You can
apply multiple implementation Strategies to multiple runsto find the best performing results.

Exploring Implementation Options, Launching Implementation, and
Monitoring a Run

1. Inthe Flow Navigator, expand the drop-down menu next to the Implement button and select
Implementation Settings.

The Implementation Settings dialog box opens.

] Implementation Settings

[6] Change implementation options and launch the run.
k. v

Options
Constraint Set: | = constrs_1 (active) i
|| options: A ISE Defaults (ISE 13) - E]

Launch Options: | Launch on local host ({COTANDERS31) D

| Run |[ Save H Ccancel ]

L =

Figure 23: Implementation Settings Dialog Box

2. Usethedefault Constraint Set.

3. Select the Options: browser button E] to display the Implementation Options dialog box.

fel Design Run Settings ‘

Strategy: A ISE Defaults (ISE 13) - | B

Description: ISE Defaults, including packing registers in I0s off

= Translate (ngdbuild)
-ur
-a
-aul
-aut

[m |

oo@oO

More Options
= Map (map)

[.< none> -]

-smartguide i 1l
-pr* o
Pack internal flops/latches into input(i), ou
attributes are specified on specific flops in[<none=

over this switch.

Figure 24: Implementation Options Dialog Box

4. Review the available options. Select the Strategy drop-down menu, review the available
Implementation Strategies, and click Cancel.
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5. Inthe Implementation Settings dialog box, click Run to launch the run.

Notice the Statusin the upper right corner displays Implementing (N GDBuild), indicating that ISE
implementation is now running.

The Compilation view displays the output of the ISE commands, and the Messages view displays a
filtered list of Warnings and Errors.

6. After the Run completes, select the Open Implemented Design option in the Implemented Design
dialog box, and click OK.

7. Click Yesto closethe Netlist Design before opening the Implemented Design.
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Step 6: Analyzing the Results

The PlanAhead software enables placement and timing resultsto be imported quickly for analysis from
any of the completed runs. The PlanAhead software imports placement and displaysit in the form of
“unfixed” LOC placement constraints. The TRACE timing results display in the Timing Results view.

Note: For more information about Design Analysis and Floorplanning, see PlanAhead Tutorial: Design Analysis and
Floorplanning for Performance (UG676).

Opening the Implemented Design and Briefly Examining the Results

The PlanAhead environment displays with the Implemented Design loaded.

—
EI project_1 - [C\planAhead_install\PlanAhead_Tutorial\Tutorial Created Data\project_1\project_1.ppr] - PlanAhead 13.3
L —

File Edit Flow Tools Window Layout View Help Search commanas
C=y | #H PP ¥HGOE K LS [Soesign nalysis v | R X
Implemented Design - impl_1 - xcbix75tff484-1 (active)

Project Manager

RTL Desi Netlist
sign
= H|E
@ 3 bit
¥ | |- Nets (1915
Synthesize -
Netlist Design -
D h
Implement egressLoop[1].egressFifo
egressLoop[2].egressFifo
E Implemented Design v egressLoop[3].egressFifo
egressLoop[4].egressFifo
& Resource Estimation egressLoop[5].egressFifo
@ Run DRC + egressLoop[6].egressFifo
S :] Netlist
Fl Run Noise Analysis ¢ Sources', il Ne
@ Run TRCE Froperties
Bl
¢ | B} Frea Editor =

4 xPower Analyzer

T Timing Simulation

C’_\% -

Program and Debug

Timing Results =0 a x
::, Name Type Slack ! Net From To Total Delay Logic Delay Net Delay Logic %

=2a|| = Constrained (1) s
== =1-£2 TS_whbClk = PERIOD TIMEGRP "wbCIk" 9 ns HIGH 50%; (2)

= Setup (30)

Path1  SETUP 3.36 fifoSelect_4 whbOutput... 5.588 0.812 4.776 14.5

\-_-i 7 Path2  SETUP 3.372 fifoSelect_4 wbOutput... 5.013 0.815 4.698 14.8
1| ¥ Path3  SETUP 3.474 egressLoo... wbOutput... 5.176 2.214 2.962 42.8
7 Path4  SETUP 3.523 egressLoo... wbOutput... 5.135 2.214 2,921 43.1

7 Path5  SETUP 3.525 fifoSelect_6 whOutput... 5.423 0.814 4.609 a6
2 Dath & orTn nEnT Ffalaloct £ cdhMuodond £ nan n a4 A4 £na 4c 0

« T r O

& TRCE - impl_1 (60 paths)
[ Tdl Console | & Messages | G Compilation | ©% Design Runs, (& Timing Results

RTL Flow

Figure 25: Opening the Implementation Results

Clicking the Implemented Design button in the Flow Navigator also opensthe Implemented Design
environment. There are optionsin the pull-down menu for opening Implemented Designs with
different run results.

Notice the placement isimported into the Device view and the TRACE timing results are displayed
in the Timing Results view. Your results might differ from the figure above.

Quick Front-to-Back Overview Tutorial www.xilinx.com 24
UG673 (v 13.3) October 19, 2011


http://www.xilinx.com/

& XILINX.

Step 6: Analyzing the Results

Note: If there is no view tab available, select Window > Reports.
1. Examinethe Map report by scrolling through the report.
2. Closethe Map report by clicking the X button in the Workspace view tab.

3. IntheDeviceview, click the Hide/Show 1/O Nets button to turn on thel/ O connectivity.

4. IntheDeviceview, click the Hide/Show 1/O Nets button to turn off thel/ O connectivity.
5. Inthe Timing Resultsview, select the top timing path.

The path is highlighted in the Device view and the logic objects on the path are selected in other
views.

g R ————
@ praject_1 - [C:\planAhead_install\PlanAhead_Tutorial\Tutorial_Created_Data\project_l\project_l.ppr] - PlanAhead 13.3
e —

File Edit Flow Tools Window Layout View Help Search commands
Gl | XA ®PENGOH KT G| Dpesign Analysis Ml & B Implemented
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sign -
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il error (FD)
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il fifoSelect_0 (FDRE)
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Resource Estimation & Sources-. 3] Netlist
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¥ Path 5 SETUP 3.525 fifoSelect_6 wbOutput... 5.423 0.814 4.609 15
.. Dath & crTun 2 E27 FFnCalnmk £ sidnide £ nan na17 A4 £21 10
4 1 L3N (|
&) TRCE - impl_1 (60 paths)
B Tdl Console | & Messages | [ Compilation | t% Design Runs | 21 Reports-(J Timing Results
RTL Flow

Figure 26: Highlighting Timing Paths from the Implementation Results

6. InthePath Propertiesview banner, click the M aximize button
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The Path Properties view displaysin full screen.

net (fanout=39) (r) 0.610 1.030 i fifoSelect{4]
LUT4 (Tilo

Net: 4.776

Path Properties — F g ®

i o LA P

# Path 1
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Slack 3.360ns
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Source Clock whbClk BUFGP (risina at 0.000ns)
Destination Clock whbClk BUFGP (risina at 9.000ns)
Skew -0.017ns (0.091ns - 0.108ns)
Uncertainty 0.035ns ((TS1"2 + TI"2)~1/2 + D1V [ 2 + PE
Total System Jitter (TS1})  0.070ns
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< n

General | Report | Instances Options|

Figure 27: Viewing Path Properties

N otice the Path Properties report looks very similar to the TRACE report. Selecting any of the sites or
locations (e.g. SLICE_X43Y67) selects the logic object or site for viewing in Device or other view

window.

7. Click the Restore button =

location.

in the Path Properties view banner to bring the view back to the original

8. IntheTiming Resultsview, click the Schematic button from the view toolbar or select the

command from the popup menu.
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The Schematic view opens.

Z Project Summary x| & Device x |# Schematic x Oog x
& Instances 7 Nets

Figure 28: Viewing Timing Paths in the Schematic

Notice that the schematic displays the logic objects on the selected paths as well as the logical
hierarchy. This helpsidentify logic modules for floorplanning. It also displays linksto find the Nets
and Instances displayed in the current view.

Note: The PlanAhead software also includes a design analysis and floorplanning environment. This environment
is covered in the PlanAhead Tutorial: Design Analysis and Floorplanning for Performance (UG676). You can use
the analysis features to explore the design or the implementation results. You can apply constraints aimed at
better and more consistent results.

9. Closethe Schematic view.
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Step 7: Creating the Bitstream File

Running Generate Bitstream to Create a BIT file for the Design

¥
1. Click the Generate Bitstream button, Tl | or, select Flow > Generate Bitstream.
The Generate Bitgen dialog box opens.

E Generate Bitstream

I \'] Create a programming (.bit) file for the design. Use iMPACT
=" to program the FPGA device or generate a PROM
programming file from the generated bitstream.

Options
-d

| Select an option above to see description of it

& L

oooooooog

[=%

More Options

[ ok |’ Cancel ]

— — ——— — =

Figure 29: Generating Bitstream File

2. Select OK.

The Generating Bitstream progress bar opens. When the Bitstream is generated, a dialog box opensto
inform you that the bitstream was successfully generated. Click the OK button to dismissit.

3. Inthe Fow Navigator, click the Program and D ebug button to expand the menu, and notice that you
can launch ChipScope Analyzer and the iIMPACT programming tool after a bitstream fileis
generated.

Reviewing the Project Summary for the Implemented Design

1. Select the Project Summary view tab, and review the information presented.

2. Closethe PlanAhead software by selecting File > Exit, click Yes to save, and OK.
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Conclusion

In thistutorial, you:

e Used asmall PlanAhead RTL project to step quickly through the basic PlanAhead design flow,
starting by creating an RTL project, and exploring RTL sourcesin the Text Editor.

e Reviewed the simulation options and launched 1Sim.

e Reviewed thevarious synthesisrun options, ran synthesis.
e Imported theresults by opening the Netlist design.

e Explored implementation options

¢ Ranimplementation.

e Monitored run results and viewed command report files.
e Imported run results, and analyzed atiming path.

e Created abitstream file.
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