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Quick Front-to-Back Overview Tutorial

Introduction

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

Many of the PlanAhead tool analysis features are covered in more detail in other tutorials. Not
every command or command option is represented here. This tutorial uses the features
contained in the PlanAhead design tool product, which is bundled as a part of the ISE® Design
Suite.

Tutorial Design Description

The small sample design used throughout this tutorial consists of a design called bft. There are
several VHDL and Verilog source files in the bft design.

The design targets an xc7k70t device. A small design is used to allow the tutorial to be run with
minimal hardware requirements and to enable timely completion of the tutorial, as well as to
minimize the data size.

Software Requirements
The PlanAhead tool is installed with ISE Design Suite software. Before starting the tutorial, be
sure that the PlanAhead tool is operational, and that the tutorial design data is installed.

For installation instructions and information, see the ISE Design Suite 14: Release Notes,
Installation, and Licensing (UG631).

Hardware Requirements

Xilinx recommends a minimum of 2 GB of RAM when using the PlanAhead tool on larger
devices. For this tutorial, a smaller xc7k70t design is used, and the number of designs open at
one time is limited. Although 1 GB is sufficient, it can impact performance.

Quick Front-to-Back Overview Tutorial www.xilinx.com 5
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Preparing the Tutorial Design Files

Copy the files from the ISE software installation area:
<ISE_install_area>/ISE_DS/PlanAhead/examples/PlanAhead_Tutorial.zip

Extract the zip file contents into any write-accessible location which will be referred to in this
tutorial as the extraction directory, or <Extract_dir>.

RECOMMENDED: The tutorial sample design data is modified while performing this
tutorial. A new copy of the original PlanAhead_Tutorial data should be extracted each time

you run this tutorial.
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Lab 1: Front-to-Back Overview

Step 1: Creating a New Project

PlanAhead tool enables several types of projects to be created depending on where in the
design flow the tool is being used. Register Transfer Level (RTL) sources can be used to create a
project for development and analysis, synthesis, implementation and BIT file creation.

¢ On Windows, double-click the Xilinx PlanAhead 14.4 Desktop icon, or select:

Start > All Programs > Xilinx Design Tools > ISE Design Suite 14.4 > PlanAhead >
PlanAhead’

e On Linux, change the directory to
<Extract Dir>/PlanAhead Tutorial/Tutorial Created Data, and type
planAhead.

The PlanAhead Getting Started page opens with links to create new projects, open existing or
example projects, and view the documentation.

& XILINX.

Getting Started Documentation

—=\ Create New Project i Release Notes Guide
\/f\ @ New Project Wizard will guide you through the process @ Information about installation and new IDS features

of selecting design sources and a target device for in this release.
a new project.

=\ Open Project 7 User Guide
/ “ﬁ o : . More detailed info on PlanAhead commands, dialogs,
\ pen any previously created project. x i bathone
\ :’ 7 )
7Z. _ Open Recent Project / Methodology Guides
‘\“ = Open one of the most recently used projects. W Further assistance adopting PlanAhead flows.
Open Example Project ===~ PlanAhead Tutorials
> Open one of the tutorial projects. m Invaluable for first time users or to try new features.

Figure 1: Getting Started Page

! Your installation may not be called Xilinx Design Tools on the Start menu.
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Creating a new RTL Project

This step uses RTL Source Files from the Tutorial directory:

<Extract_Dir>/PlanAhead_Tutorial/Sources/hdl

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

The Create a New PlanAhead Project confirmation dialog box opens.

2. Click Next.

The Project Name page opens.

m MNew Project
Project Name

Project name: project_bfﬂ
Project location: | C:/Data /PlanAhead_TutorialTutorial_Created_Data

/| Create project subdirectory

Project will be created at: C:/Data/PlanAhead_Tutorial/Tutorial_Created_Data/project_bft

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

Cancel

Figure 2: New Project Name and Location Page

3. Set the Project location to:

<Extract Dir>/PlanAhead Tutorial/Tutorial Created Data.

4. Enter the Project name: project_bft, then click Next.

The Design Source page opens.

Quick Front-to-Back Overview Tutorial www.xilinx.com
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5.

Creating a new RTL Project

m Mew Project
Project Type
Specify the type of project to create.

@ EBTL Project
You will be ab

le to add sources, generate IP, run RTL analysis, synthesis, implementation, design planning and analysis.g
Do not specify sources at this time

Post-synthesis Project

‘fou will be able to add sources, view device resources, run design analysis, planning and implementation.
Do not specify sources at this time
Enable Partial Reconfiguration

1/0 Planning Project
Do not spedfy design sources. You will be able to view partfpackage resources.

Import ISE Place & Route results
‘fou will be able to do post-implementation analysis of your design.

Imported Project
Create a PlanAhead project from a Synplify, XST or ISE Project File.

(=35

o

Cancel

Figure 3: New Project Design Sources

Click the RTL Project option, and then click Next.
The Add Sources page opens.

Adding Source Files

1.

5.

Click the Add Files button and browse to the following directory:
<Extract Dir>/PlanAhead Tutorial/Sources/hdl

Press the Ctrl key to select async_fifo.v, bft.vhdl, bft_tb.v, and FifoBuffer.v, and click OK.

Set the simulation test bench file bft tb.v as a Simulation only source file.

Click on the Synthesis and Simulation entry in the HDL Source for field for bft tb.v and

select Simulation only.

Click the Add Directories button, and browse to select the following directory:

<Extract Dir>/PlanAhead Tutorial/Sources/hdl/bftLib.

6. Set the VHDL Library for all of the sources in the bftLib directory.

7. Click on the work entry in the Library field for bftLib, and type bftLib.

8. If needed, click these two checkboxes to select Copy Sources into Project, and Add
Sources from Subdirectories.

9. Verify that the page looks like the following figure.
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E Mew Project

Add Sources

Spedfy HOL and netlist files, or directories containing HOL and netlist files, to add to your project. Create a new source file on disk and
add it to your project. You can also add and create sources later,

d

Id  MName Library  HODL Source for Location
w1 FifoBuffer.v work . Synthesis & Simulation + C:Wilinx\14.4\SE_DS'PlanAhead\examples\PlanAhead _Tutorial\Sourcesthdl
W 2 async_fifo.v work . Synthesis & Simulation - C:Wilinx\14.4\SE_DS'PlanAhead\examples\PlanAhead _Tutorial\Sourcesthdl
a3 bft. vhdl work . Synthesis & Simulation » CiWilinx\ 14, 4\SE_DS'Planahead\examples\Planahead_Tutorial\Sourcesthdl
e 4 bft_tb.v work . Simulation only » Ctiilinx\14.4\SE_DS\Planahead\examples\Planahead _Tuterial\Sourcesthdl
s rb |

[ AddFies.. | [ AddDirectories... | [ CresteFie.. |

[] Sean and add RTL indude files into project
Copy sources into project
Add sources from subdirectories

Target language: | Verilog ~

Figure 4: New Project: Selecting Sources to Add to the Project

10. 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.

11. Click Next.

The Constraints Files page opens.

Adding a Constraint File
1. Click the Add Files button, browse to select the following file:
<Extract Dir>/PlanAhead Tutorial/Sources/bft full.ucf
2. Click OK.
Thebft full.ucf file appears in the Add Constraints dialog box.
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Creating a new RTL Project

m Mew Project @
Add Constraints (optional)
Spedfy or create UCF constraint files for physical and timing constraints. f{l

ConstraintFile  Location
0% bft_fullucf  C:\ilinx 14, 4\15E_DS\PlanAhead\examples\Planihead_Tutorial\Sources

FAddFies... | [ CreateFie...

Copy constraints files into project

< Back MNext = Finish Cancel

Figure 5: New Project: Adding Constraint Files

3. Make sure the Copy constraints into project checkbox is enabled.
4. Click Next.
The Default Part page opens.

Selecting a Default Part

1. In the Filter section, click the Family pull-down menu and select Kintex-7.
Notice the list is filtered to only show Kintex®-7 devices.

2. In the Search field, type 70t.
Notice the 70t devices listed.

3. Select the xc7k70tfbg484-2 device, and click Next.

Quick Front-to-Back Overview Tutorial www.xilinx.com 11
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E Mew Project [
Default Part
Choose a default Xilinx part or board for your project. This can be changed later. g@
Spedfy Filter
Product category | All - Package | All Remaining -
@ Boards Family | Kintex-7 ~ | Speed grade | All Remaining -
Sub-Family | All Remaining + | Temp grade | All Remaining -
Reset All Filters
Search: | CL- 70t (10 matches)
10 Pin Available LUT " Block Gb GTXE2
Part Count 10Bs Elements ficElops RAMs DSPs Transceivers  Transceivers
% xcTkT0tbg484-3 454 2385 41000 82000 135 240 4 4 -
I P R T PR I C TR
434 235 41000 82000 135 240 4 4 =
i xcTkT0tfbg484-1 454 285 41000 82000 135 240 4
i xcTkT0thg676-3 676 300 41000 82000 135 240 8 8 |
@ xcTkT0thbga76-2 670 300 41000 82000 135 240 3 8
i xcTkT0tbgs76-2L 676 300 41000 82000 135 240 8 8 -
' [T | =]

Figure 6: New Project: Selecting a Family and Default Part

4. Review the New Project Summary page, and click Finish.

(€] New Project
New Project Summary

@ @ A new RTL project named 'project_bft' will be created.

@ 4 source files will be added.

@ 1 source directory will be added.

& Mo Configurable IP files will be added. Use Add Sources to add them later.
@ 1 constraints file will be added.

@ The default part and product family for the new project:
Default Part: xc7k70tfbg484-2
Product: Kintex-7
Family: Kintex-7
Package: fbg484
Speed Grade: -2

PlanAhead To create the project, dick Finish

<Back next> [ Finish | [ Cancel

Figure 7: New Project Summary

The PlanAhead environment opens. The Flow Navigator is located on the left edge. It will be
used throughout the rest of the tutorial to explore and implement the design.
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Creating a new RTL Project

[@] project_bft - [C:/Data/project_bft/project_bft.ppr] - PlanAhead = (=3
File Edit Flow Tools Window Layout View Help Q- Search commands
g omeBREh XX P D% SHK TG [Somitayu IR ® Rty
Flow Mavigator <« | Project Manager - project_bft X
azxE Sources O x T Project Summary X 0w x
el —] = L o
|4 Project Manager | AZWimetil | 8 Project settings Edt (&) (O Messages &
; £l Design Sources (1) = . " :
ﬁ Project Settings @ bt - aBFT (bft.vhdl) () Project name: project_t Summary: 0 errors
3 Add Sources 1) Constraints (1) Product family: Kintex-7 0 critical warnings
£} 1P Catelog 5 Simudation Sources (1) Proectpart:  xcZOtfbodase? 0 warmings
(i) Run Behavioral Simulation Top moduie name: - bft
Synthesis ES Implementation 2
4 RTL Analysis » b tmp
» g% Open Elaborated Design Status: =5 Ready Status: =P Ready
Part: xc7k70tbg484-2 Part: xc7k70tbg4a4-2
4 Synthesis
Strategy: PlanAhead Defaults Strategy: [SE Defaults
Synthesis Setti p )
45 symtnesi setings Libraries | Compile Order | Flow:  X5T Flow:  ISE

Run Synths |
’ Hn Syniess “._ & Sources | ' Templates E
Resources 2

3 ‘ Open Synthesized Design | | = e
Properties _ O

M
x®

Resource information is not available.

4 Implementation
5 Implementation Settings [*] Timing EY
[» Run Implementation Timing information is not available.
5 [ Open Implemented Design | Mext: Run Implementation
4 Program and Debug
ﬁ Bitstream Settings
¥| Generate Bitstream

o

4% Launch ChipScope Analyzer

B Launch iMPACT
Design Runs - O %
C\ MName Part Constraints ~ Strategy Status Progress Start Elapsed Uil (%) FMax(MHz) Tim
Z =-=> synth_1 xc7k70tfbg484-2 constrs_1 PlanAhead Defaults (XST 14) Notstarted [ 10%
=] =¥ impl_1 xc7k70tfbg484-2 constrs_1 1SE Defaults (ISE 14) Notstarted C___ 10%
=
= 2
4
»
4«

4 m + O
2 Td Console LD Messages | [4 Log | (2 Reports, (% Design Runs J

Figure 8: PlanAhead Environment
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Step 2: Using the Sources View and the Text Editor

The PlanAhead tool allows different file types to be added as design sources including Verilog,
VHDL, NGC format cores, UCF/NCF constraint files, and specific simulation sources. The files
display by Hierarchy, Library or Compile Order in the Sources view. 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. Look at the information presented in the Project Summary. This window is updated as the
design progresses through the design flow.

2. In the Sources view, click on the '+’ icon to expand the bft module.

You can see the various RTL source files that you added when you created the project.
Remember, you added RTL files and the bftLib directory, and its sub-directories.

3. Inthe Sources view, click on the ‘+" icon to expand the Constraints folder.

Sources —_Og %

Az wet BE

—Ha7 Design Sources (1)

=i bft - aBFT (bft.vhdl) (5)
+‘fh arndl - round_1 - aR1 (ro
+-&h arnd2 - round_2 - aR2
+vh arnd3 - round_3 - aR3
++-&h arnd4 - round_4 - aR4
+\fe ingressFifo - FifoBuffer
+}4® egressFifo - FifoBuffer (Fif

—H= Constraints (1)

—|-f= constrs_1
S8 bft_full.ucf (target)

—H= Simulation Sources (1)
—& sim_1 (1)

@ bE_tb (bft_th.v) (1)

Hierarchy | Libraries | Compile Order

44 Sources | ¥ Templates

Figure 9: Viewing Sources

In the Sources view the Design Sources folder helps keep track of VHDL and Verilog source
files. Notice the Hierarchy tab is displayed by default, showing the design hierarchy. The
Filter Sources by Missing Files or Instantiations button is disabled, which means the
displayed hierarchy is complete. If this were enabled, you could use it to resolve any missing
source files in your design.

The Source types are broken out into separate folders for Design Sources, Constraints,
Simulation Sources, IP, etc. In the Libraries tab, sources are grouped by file type, while the

Quick Front-to-Back Overview Tutorial www.xilinx.com 14
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Compile Order tab shows the file order used for synthesis. Any IP in the project would be
shown in a separate IP tab in the Sources view.

Opening the Text Editor

1. Select one of the VHDL sources in the Sources view.
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.

O TIP: 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.

fe] Find in Files (2]

Find what:
dk - r

Options
Match case
Match whole word
Use:

Regular Expressions Wildcards

/| Enabled constraints (1)

/| Openin a new tab

| Find | | Close |

Figure 10: Using the Find in Files Command

5. Type clk, and click Find.

The Find in Files view displays in the messaging area at the bottom of the PlanAhead
environment.
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Find in Files - 110 occurrences of 'dk’ in 9 of 10 project files — 0O ¢ =

@ || =-Found usages (710 usages) -
- C:/Data/project_bftfproject_bft.srcs/sources_1/fimports fhdl/bftlibjcore_transfol
C:/Data/project_bftfproject_bft.sres/sources_1fimports fhdlfasync_fifo.v (25
C:/Data/project_bftfproject_bft.sresfsources_1/fimports fhdl/FifoBuffer.v (&
C:/Data/project_bftfproject_bft.sresfsources_1fimports fhdl/bftlibfround_4.vhdl (5 usages)

37, g} «clk : in std_logic;

port map (clk == dk, x ==x{N), xStep=>x{N+8), u==uN), xOut=>x0ut{M), xOutStep ==>x0ut(N+8)};

port map {dk == clk, x ==x(N), xStep==x{N+8), u==u(N), xOut=>=x0ut(M), xOutStep ==>x0ut{N+8));
C:/Data/project_bftfproject_bft.srcs/sources_1fimports fhdl/bftlibfround_3.vhdl /5 }
+-hl C:/Data/project_bftfproject_bft.sres/sources_1/fimports fhdl/bftlibfround_2.vhdl ¢
+\.'h C:/Data/project_bftfproject_bft.srcsfsources_1fimports fhdl/bftlibjround_1.vhdl |

=
[=—]

[==]
=

m

[

110 occurrences of ‘clk’ in 9 of 10 project files x
5 Td Console | ¢ Messages | G4 Log | (2 Reports | % Design Runs- 55 Find in Files

Figure 11: Viewing the Find in Files Results

6. Inthe Find in Files view, expand and select one of the occurrences of c1k and notice that
the source file is opened in the Text Editor, and the specific occurrence is highlighted.

7. Close the Find in Files view.
8. Close each of the open RTL file tabs in the Text Editor.

The PlanAhead tool also includes an RTL analysis and IP customizing environment. This
environment is covered in the RTL Design and IP Generation Tutorial: PlanAhead Design Tool

(UG675).

When you click the Open Elaborated Design button under RTL Analysis in the Flow Navigator,
the RTL design is elaborated, enabling various views of the design including an RTL Netlist,
Schematic view, Hierarchy view, and estimated resource statistics. The different views have a
“cross-select” feature, which helps you to debug and optimize the RTL design. There are also
several RTL Design Rule Checks (DRCs) to check for areas to improve performance or power.

The Xilinx IP Catalog provides access to the Xilinx CORE Generator™ tool to generate IP. You can
sort and search the Catalog in a variety of ways. IP can be customized, generated, and
instantiated.

Step 3: Simulating the Design

The PlanAhead tool is integrated with the Xilinx ISim logic simulation environment. The
PlanAhead tool enables you to add and manage synthesis sources in 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 Simulation command configures and launches a single ISim run, which is the
basic flow used in this tutorial. It can be accessed in the Flow Navigator view on the left side of
the PlanAhead environment, shown in the following figure.

Quick Front-to-Back Overview Tutorial www.xilinx.com 16

UG673 (v14.5) April 10, 2013



http://www.xilinx.com/cgi-bin/docs/rdoc?v=14.5;d=PlanAhead_Tutorial_RTL_Design_IP.pdf

& XILINX.

Flow Mavigator

O 5 oin
N pda 5

4 Project Manager
ﬁ Project Settings
&% Add Sources
1F P catalog

@ Run Behavioral Simulation

« Project Manager - project_bft

Sources

A= RE

[=H57 Design Sources (1)
. @ bft - aBFT (bit.vhdl) (
i arnd2 - round_2 - ak.
i arnd3 - round_3 - ak

i arnd4 - round_4 - aR:

4 RTL Analyy
> Eﬁ’ Ope

Run Behavioral Simulation A
Launch ISim Simulator for behavioral simulation. |

3

T I

Figure 12: Launching Behavioral Simulation

Step 3: Simulating the Design

P
1010
D00d

Bitstream VHDL Syntax

ﬂ: Explicit Dedarations

P More VLOG Options

More VCOM Options

Generics/Parameters options:

1. Select Project Settings from the top of the Flow Navigator.
Notice the simulation related options in the General Options dialog such as Language
Options.
2. Select the Simulation icon on the left to view Simulation specific options.
3. Toggle the Target simulator field to notice the choices of QuestaSim/ModelSim or ISim
Simulator.
E Project Settings @
:: i simulation |
G;neral Target simulator: QuestasimModelSim -
Simulation set: oL im/ModelSim
Simulation Simulation top module name: | bft_th E]
Clean up simulation files
Synthesis Compiled library location: C:/Data/project_bft/project_bft.cache fcompile_simlib E]
Compilation | Simulation | Metlist | Advanced
Implementation Verilog options: E]

a3

Select an option above to see a description of it

[ OK ] [ Cancel

)

Apply

Figure 13: Launching Behavioral Simulation

4. Select ISim Simulator.
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Step 3: Simulating the Design

5. Examine the various options of the Project Settings dialog box and click Cancel.
6. In the Flow Navigator, select Run Behavioral Simulation.

The Launch Behavioral Simulation dialog box opens.

m Launch Behavioral Simulation @

,'0', Launch ISim Simulator using an existing simulation source set
¥ or a new simulation set

Settings

Simulation set: = sim_1 -
Simulation top module name: | bft_th |:|
Options...

Figure 14: Launch Behavioral Simulation

7. If bft_tb is not specified as the Simulation Top Module Name, click the browse button [ ,
and select bft_tb, and click OK.

8. Click the Options button.

The Simulation Options dialog box opens.

E Simulation Options

i

[0] Spedify options for behavioral simulation

Compilation | Simulation | Advanced

Verilog options:

B8O

Generics/Parameters options:

4ncremental v
-nodebug

—rangecheck

Load glbl ]
More Fuse Options

Select an option above to see a description of it

Gt

Figure 15: Simulation Options

Notice the various options on the Compilation tab.
9. C(lick the Simulation tab and the Advanced tab, and examine the various options.

10. Click Cancel.
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Step 3: Simulating the Design

11. Click Launch to invoke the ISE Simulator (ISim) simulation environment.

The ISim simulation environment opens.

Default.wefg

.5 ISim (P.49d) - [Default.wcfg]
[=] File Edit View Simulation Window Layout Help
u2a - X ® |0 oM BHEDMD: LR A
Instances and Processes + O & X||Objects 08 X
Simulation Objects for bft_th
0 Y Y Y
Instance and Process Mame D
4§ bfttb bi| Object Name Value
4 ol 9l L§ wbDataForo... 1 @
%l std_logic 1164 st| T{P wbOutputDa... 000000000000000|
Wl std_logic_arith st L5 error 0
¥ std_logic_signed st| b wbClk 0
¥ bitpackage bi | bitcic 0
9 vi_types v |1} reset 0
\% wbDataForn... o
| wowriteOut 0
2 wblnputData.. 111111111111111
5§ READ_PERIO.. 000000000000000
5§ WRITE_PERIO.. 000000000000000
< i 3 4
£ Instanc.. Memory | =) Source | | « W v | B
Console
at 30 ns{1), Instance /bft_tbjuut/arndsy\transformioop(4)\ct/ : Warning: There is an 'U'[X'[W'[Z'[- in an arithmetic operand,
at 30 ns(1), Instance bft_tb/uutfarnd4/\transformloop(S)V/ct/ : Warning: There is an "U'[X'['W'['Z'[-' in an arithmetic operand,
at 30 ns(1), Instance /bft_tbfuut/arnd4/\transformloop(S)\ict/ : Warning: There is an an arithmetic operand,
at 30 ns(1), Instance bft_tb/uut/arnd4/\transformloop(&)\/ct/ : Warning: There is an an arithmetic operand,
at 30 ns(1), Instance /bft_th/uutfarnd4/\transformloop(6)\/ct/ : Warning: There is an an arithmetic operand,
at 30 ns(1), Instance fbft_thjuutfarnd4/\transformloop(7)\/ct/ : Warning: There is an "U'['['W'['Z'[' in an arithmetic operand,
at 30 ns(1), Instance Jbft_tb/uutfarnd4/\transformloop(7)V/ct/ : Warning: There is an "U'[X'['W'['Z'[-' in an arithmetic operand,
ISim>
B console |[=] Compiationlog | @ Ereskpoints | (3§ FindinFiles Results | Fgy Search Results

the result will be 'X'(es).
the result will be '¥'(es).
the result will be X'(es).
the result will be X'(es).
the result will be 'X'(es).
the result will be '¥'(es).
the result will be '¥'(es).

== e |

»

| @ b b [oous [7] 62

Sirn Time: 1,000,000 ps

Figure 16: ISim Simulation Environment

Editing RTL source files in the ISim environment results in the PlanAhead source files being
updated as well. The two tools are referencing the same source files. Refer to the ISim In-Depth

Tutorial (UG682), for information about using ISim.

12. In ISim, select File > Exit and click the Yes button if prompted to close ISim.
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Step 4: Synthesizing the Design
The PlanAhead tool enables one or more synthesis runs to be configured, launched, and
monitored, either sequentially or simultaneously.

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

¢ |=)i= constrs_1

4 Synthesis 8 bft_full.
&% Synthesis Settings & Simulation Sot

# Run SynthesiB =@ sim_1 (1)
Open,Sunthactiad + @4 bft 1

Nacian
Run Synthesis (F11)

4 Implementi Run synthesis on your project source files.
s . .

Figure 17: Flow Navigator - Synthesize Drop Down Menu

The Flow Navigator launches all major design compilation processes including synthesis,
implementation, and generate bitstream. Optionally, it also lets you open the Elaborated RTL
Design, the Synthesized Design, and the Implemented Design results to enable design analysis
and constraints assignment at each phase of the design process.

Exploring Synthesis Options

1. In the Flow Navigator, select Synthesis Settings.
The Synthesis Project Settings dialog box opens.
2. Review the available options.
3. Click the Strategy drop-down menu and review the available Synthesis Strategies

4. Click Cancel.
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m Project Settings @
, X Synthesis |
@ Constraints
General
i Default constraint set: | = constrs_1 (active) -
LUl
Simulation Options
@ Strategy: A PlanAhead Defaults (XST 14) - | [
Synthesis

Description:  PlanAhead Defaults (ST defaults with hierarchy)

D = Synthesis (xst) -

Implementation

-opt_mode ISDeEd ]
'é}, : -opt_level ll ]
;ojil —register_balancing l”" ] -
Bitstream —egister_duplication IYES ]
EnS ~fsm_encoding [auto )
Hc [of‘f ]
r -auto_bram_packing [ne )
-use_dsp48 [auto )
-resource_sharing [yes ] x

Select an option above to see a description of it

I OK I I Cancel

Figure 18: Synthesis Settings

Running Synthesis

1. In the Flow Navigator click Run Synthesis to launch the run.

Notice the Status bar in the upper right corner displays Running XST, which indicates that
synthesis is now running. Clicking the Cancel button halts the synthesis run and removes run
data.

The Log view displays the output messages from the ISE commands, and the Messages view
displays a filtered list of Warnings and Errors. Clicking on the Synthesis messages in the
Messages view opens the RTL file and displays the corresponding line of RTL code that the
message is referencing.

O TIP: Right-clicking on Synthesis in the Flow Navigator displays a menu of additional
commands and launch options.

2. When the synthesis run completes, select Open Synthesized Design in the Synthesis
Completed dialog box and click OK.

3. If prompted, click Yes to close the RTL Design.
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Step 4: Synthesizing the Design

The PlanAhead Synthesized Design environment displays with the synthesized netlist, target
part, and active constraint set applied.

@ project_bft - [C:/Data/project_bft/project_bft.ppr] - PlanAhead
File Edit Flow Tools Window Layout View Help

== el =)

RTL Analysis
- [g% Open Elaborated Design

Synthesis
@ Synthesis Settings
b Run Synthesis
4 Synthesized Design
{4 Edit Timing Constraints
(% ReportTimng

5] Report Clock Interaction

£F 1P catalog -] amd2
({li) Run Behavioral Simulation +-{T] amd3 )
co-[8] amd4 (round 4

&= P> HQE K T E S 0efutlayout B © Synthesis Complete
Flow Navigator « | | synthesized Design - xc7k70tfbg484-2 (active) X
Q=HE Netist —Ouwex I Project Summary X |6 Device X 0w x
Project M < 20[E]
.
roject Manager Tew
15 Project Settings -1 Nets (1913)
] Add Sources + Primitives (336)
o {1 amd1 (roun

#-{&] egressloop[0].egressFifo (F
#-{T] egressLoop[1].egressFifo (F
+1-[T] egressLoop[2].egressFifo (F
1-{3] egressLoop[3].egressFifo (F
«-{H] egressloop[4].egressFifo (F
#-{T] egressLoop[5].egressFifo (F
+1-[T] egressLoop[6].egressFifo (F
1-{3] egressLoop[7].egressFifo (F
#1-[H] inaressLoon(0l.inaressFifo
«

£ Sources™, 5] Netlist

Properties

)

(@ ReportDRC
[ Report Noise
% Report Utiization

2] schematic

Implementation

@ Implementation Settings

[» Run Implementation
. B . Messages -oe
Open Implemented Design

A, [#]® 27 warnings [V @ 58infos [7] (@ 16 status messages

.
M

Program and Debug
4f5 Bitstream Settings
¥ Generate Bitstream

= PlanAhead Commands (= infos

1) open_rtl_design -name ri_1 (1

launch_isim -simset sim_1 -mode behavioral (3 infos, 5 status messages

(@ Running: C:\iinx\14. 4USE_DS\ISE\bin\nt64\unwrappedifuse.exe -intstyle pa -incremental -L bftLib L work -L unisims_ver - unimacro_ver L xiinxcorelib_ver -L secureip -0

i bft_tb.exe —prj C:/Data/project_bft/project_bft.sim/sim_1/behav /bft_tb.prj -top work.bft_tb -top work.albl

15im P. 43d (signature 0x7708f090)

Number of CPUs detected in this system: &

Turning on mult-threading, number of parallel sub-compilation jobs: 16

Determining compilation order of HDL files

Analyzing Verilog file "C:/Data fproject_bftfproject_bft.sres/sources_1/imports hdlfasync_fifo.v" into library work

Analyzing Verilog file "C:/Data/project_bftfproject_bft.srcs/sources_1fimports/hd)/FifoBuffer.v” into library work

Analyzing Verilog file "C:/Datafproject_bft/project_bft.srcs/sim_1/mports/hdl/bft_tb.v" into library work

Analyzing Verilog file "C: /xilinx/14. 4/ISEDS/PlanAhead /data veriloa/src/albl.v” into library work =)
Messages | B Log | [ Reports | 1% Design Runs | 45 Find in Files

B

B0
& 5

3 Td Console

Figure 19: Opening the Synthesized Design

TIP: Right-clicking on Synthesis in the Flow Navigator and selecting the New Synthesized
Design command enables additional Synthesized Designs to be opened simultaneously
with different netlists, constraints, or target devices.

Q

Viewing the Synthesis Report

1. Click the Reports view tab at the bottom of the PlanAhead environment.
If there is no view tab available, select Window > Reports.
2. Double-click the XST Report to view the XST report in the Workspace.

3. To examine the XST report scroll, through the report.
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Step 4: Synthesizing the Design

4. Close the XST Report by clicking on the X in the view tab.

The PlanAhead tool also includes a ChipScope™ debug core insertion environment. This
environment is covered in the PlanAhead Software Tutorial: Debugging with ChipScope
(UG677). You can use the PlanAhead features to 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.

The PlanAhead tool provides a powerful design analysis and floorplanning environment to
explore and experiment with the design. This environment is covered in the Design Analysis
and Floorplanning Tutorial: PlanAhead Design Tool (UG676).

Notice the available commands in the Flow Navigator under Synthesized Design.
5. Select Tools from the PlanAhead main menu and examine the available commands.
6. Select I/0 Planning from the View Layout pull-down menu in the toolbar at the top of the

PlanAhead environment.

15 Default Layout -

25 Default Layout

= I/O Planning

5 Clock Planning

|25 Floorplanning

5 ChipScope

% Save As New Layout...
Reset Layout F5

Figure 20: Opening the 1/0 Planning View Layout

There are several different layouts of the tool views available to help you perform different
design tasks. For example, the I/0O Planning layout provides views to enable I/O pin
exploration and constraint assignment. The Design Analysis layout provides views to analyze
the logic in the design and apply constraints. You can also create and display custom
layouts. The last layout selected will be used by default the next time that design is opened.

Note: The I/O planning environment is covered in the I/O Pin Planning Tutorial: PlanAhead
Design Tool (UG674).

7. Examine the various views and information presented, for example the Package view in the
workspace and the I/O Ports view.

8. Select Default Layout from the same pull-down menu in the toolbar.

You can close the Synthesized Design environment after your analysis and constraint definition
completes. This helps preserve system memory and avoids having multiple editing environments
open simultaneously. For the purposes of this tutorial, it is left open. You can Click the Close
button in the view banner or select Close from the Synthesis pull-down menu in the Flow
Navigator to close the Synthesized Design.
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Step 5: Implementing the Design

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

results.

Exploring Implementation Options

1. In the Flow Navigator, select Implementation Settings.

The Implementation Project Settings open.

E Project Settings @

Implementation |

@ Constraints

General

|_]j Default constraint set: | = constrs_1 (active]
L

©

Simulation Options
@ Strategy: A ISE Defaults (ISE 14) - | B
Synthesis
e Description:  ISE Defaults, induding packing registers in I0s off
|: =| Translate (ngdbuild) -
Implementation ur =
R =
_—|°‘ -aul
Bitstream —:
ERNS T
-u
P P

More Options
= Map (map) =

Select an option above to see a description of it

| OK | | Cancel

Figure 21: Implementation Settings

Notice the ability to configure the Constraint Set to be applied to the run.

2. Examine the Implementation Options

3. Click the Strategy drop-down menu and review the available Implementation Strategies and
click Cancel.
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Launching Implementation

1. In the Flow Navigator, click Run Implementation to launch the run.

Notice the Status in the upper right corner displays Running NGDBuild, indicating that ISE
implementation is now in progress.

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

The implementation run is processed in the background, so that you can continue with other

design tasks in necessary. While the run is implementing, you could click any of the post-
synthesis analysis features such as timing, power, and utilization reporting in the Flow
Navigator.

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

3. Click Yes to close the Synthesized Design before opening the Implemented Design.

Step 6: Analyzing the Results

The PlanAhead tool enables placement and timing results to be imported quickly for analysis
from any of the completed runs. The PlanAhead tool imports placement and displays it in the
form of "unfixed” LOC placement constraints. The TRACE timing results display in the Timing

view.

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

The PlanAhead environment displays the loaded implemented design, seen in Figure 23.

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

Notice the placement is imported into the Device view and the TRACE timing results are
displayed in the Timing view. Your results might differ from those shown in Figure 23.

1. Click the Reports view tab at the bottom of the PlanAhead environment.

If there is no Reports view available, select Window > Reports.
2. Double-click on the MRP Report and examine scrolling through the report.
3. Close the MRP Report by clicking the X button in the Workspace view tab.
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@ project_bft - [C:/Data/project_bft/project_bft.ppr] - PlanAhead E@
File Edit Flow Tools Window Layout View Help
G & DSOS K LS Soefaltlayout - &) Implementation Complete
Flow Navigator « Implemented Design - xc7k70tfbg484 2 (active) X
Q= Netist —Ouw = X Project Summary X | & Device X ocr %

= H[E -

4 Project Manager
% Project Settings
04”, Add Sources
£F 1P Catalog

(il Run Behavioral Smulation

= bft

8

RTL Analysis
[g* Open Elaborated Design

8

Synthesis
1#5 Synthesis Settings
& Run Synthesis

5% Open Synthesized Design £ [Tl inaressLool0l.inaressFifo

& Sources- (3] Netlist

4 Implementation
% Implementation Settings Froperties
[» Run Implementation g

a Implemented Design
4, Edit Timing Constraints
& RunTRCE
&1 Report Clock Interaction
(@) Report DRC
[] Report Noise
% Report Utlization

Timing - TRCE -impl_1 _ X
& xPower Analyzer mna P o
(2 FPGA Editor o TE & 4 Timing Checks - Setup
e A w1
W1 Run Timing Simulation ‘Settings P [ vame Slack  From To Total Delay  LogicDelay Net%  Stages
i f_ﬁ“:hge e (a0 Z| =+ Constrained (1) -
4 Program and Debug ming - | [E-£3 TS_wbCk = PERIOD TIMEGRP "wbClk™ 9 ns HIGH 50%; (3
1#5 Bitstream Settings ;_ “# Path 1 3.993 egressLoop[5] egressFifo/buffer_fifo/Mram_fifo_ram wbOutputData_24 4651 1.883 59.9 4
¥ Generate Bitstream # Path 2 3.893 egressLoop([5].egressFifo buffer_fifoMram_fifo_ram wbOutpulDzta_24 4651 1863 59.9 '
- X \3\ # Path 3 4.000 egressLoop[7].egressFifo/buffer_fifoMram_fifo_ram wbOutputData_28 4639 1.863 59.8 [
# Path 4 4,000 egressLoop[7].egressFifo/buffer_fifoMram_fifo_ram wbOutputData_28 4639 1.863 59.8 !
# Path 5 4.094 egressLoop[4] egressFifobuffer_fifoMram_fifo_ram wbOutputData_24 4.741 1.863 60.7 b
-y m =

2 TRCE - impl_1
& Td Consale Messages | [ Log | 2 Reports | (% Design Runs-, (3 Timing

Figure 22: Opening the Implementation Results

4. In the Device view, click the Hide/Show 1/O Nets button 7% to turn on the I[/O connectivity.

5. In the Device view, click the Hide/Show 1/O Nets button to turn off the I/O connectivity.
6. Click the Timing view tab and, 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.
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Figure 23: Highlighting Timing Paths

The Path Properties view displays in full screen.
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Figure 24: Viewing Path Properties

Notice the Path Properties report looks very similar to the TRACE report. Selecting any of the
Logical Resources or Locations (e.g. SLICE_X36Y79) selects the logic object or site for viewing
in Device or other view window.

8. Click the Restore button ‘& in the Path Properties view banner to bring the view back to
the original location.

9. In the Timing view, make sure the first path is still selected and click the Schematic button
from the view toolbar H or select the command from the popup menu.

The Schematic view opens.
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Figure 25: 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 helps identify logic modules for floorplanning. It also displays links to
find the Nets and Instances displayed in the current view.

Q

TIP: The PlanAhead tool also includes a design analysis and floorplanning environment. This
environment is covered in the Design Analysis and Floorplanning Tutorial: PlanAhead Design Tool
(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.

10. Close the Schematic view.

11. Experiment with the various analysis features under Implemented Design in the Flow
Navigator.

Quick Front-to-Back Overview Tutorial

UG673 (v14.5) April 10, 2013

www.xilinx.com

29



http://www.xilinx.com/cgi-bin/docs/rdoc?v=14.5;d=PlanAhead_Tutorial_Design_Analysis_Floorplan.pdf

& XILINX.

Step 7: Creating the Bitstream File

1. Click Bitstream Settings in the Flow Navigator.
The Bitgen Project Settings open.

E Project Settings @
P Bitstream |
@ -| Bit file generation (bitgen)

General d ]|
|';;ju]j ! | ]
b ]
Simulation 1 B
» : .
T
Synthesis bd
D More Options
Implementation
ﬁ}. B
o001

g
i
o
El

g

9

Select an option above to see a description of it

I OK H Cancel J

Figure 26: Bitstream Settings

2. Select Cancel.
3. Click Generate Bitstream in the Flow Navigator.

The Running Bitgen progress bar opens. When the Bitstream is generated, a dialog box
opens to inform you that the bitstream was successfully generated.
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Step 7: Creating the Bitstream File

Bitstream Generation Completed @

ey
[0_! Bitstream Generation successfully completed.
ki

MNext
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[] Don't show this dialog again

Figure 27: Bitstream Generated

4. Click the OK button to dismiss the dialog box and open the Reports view.

5. In the Flow Navigator, notice that you can launch ChipScope Analyzer and the iIMPACT
programming tool after a bitstream file is generated.

£ Project Summary X | & Device X | ! Schematic X [ I E Y
= —
da @ Project Settings Edit (% ) Messages £y
iy
b Project name: project_bft Summary: 0 errors
Product family: Kintex-7 0 critical warnings
Project part: wcTkFOtbg4E4-2 () 27 warnings
Top module name:  bft Go To: Messages
Log
Reports
%> Synthesis % [» Implementation 2
status: % Complete Status: %/ Complete
Part: w7k 70tfbgda4-2 Fart: XCTkT0tthgda4-2
Strategy: FlanAhead Defaults Strategy: ISE Defaults
Flow: XST Flow: ISE
Resources Show Table (%

RTL Estimation | Synthesis Estimation | Metlist Estmation ~Implemented Utilization
Part: xc7k70tfbgda4-2

Redgister 1%
LUT 4%
Slice 9%
10 24%
RAMB36EL 5%
DSP48EL A A0%

BUFG - 6%

T
1] 25 50 75 100
Utilization (%)

@ Implemented Timing

+f Al constraints were met.

Minimum Period: 5.007ns

Maximum Frequency: 199.72 MHz

Go to: Open Implemented Design

Figure 28: Project Summary of Implemented Design
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Reviewing the Project Summary for the Implemented Design

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

2. Close the PlanAhead tool by selecting File > Exit, click Yes to save, and OK.

Conclusion

In this tutorial, you:

e Used a small PlanAhead RTL project to step quickly through the basic PlanAhead design
flow, starting by creating an RTL project, and exploring RTL sources in the Text Editor.

e Reviewed the simulation options and launched ISim.

e Reviewed the various synthesis run options, ran synthesis.
e Imported the results by opening the synthesized design.
e Explored implementation options

e Ran implementation.

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

e Created a bitstream file.
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