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Preface

About This Guide

This lab covers the creation and implementation of a single chip crypto (SCC) system,
utilizing an isolated, redundant AES module. Complete step-by-step instructions are given
for the entire process.

Guide Contents

This manual contains the following chapters:

¢ Chapter 1, Design Challenge, describes the SCC design and the goals of the lab.

e Chapter 2, Synthesizing Modules for Partial Reconfiguration Flow, describes the steps
in the bottom-up synthesis flow.

* Chapter 3, Floorplanning the System, gives step-by-step instructions for
implementing the SCC design.

¢ Chapter 4, Running the Isolation Verification Tool Against the UCF, covers running
the Isolation Verification Tool (IVT) against the pre-placed-and-routed design.

e Chapter 5, Implementing the Design with the PlanAhead Tool, details placing and
routing the SCC design.

¢ Chapter 6, Verifying the Design with the NCD Isolation Verification Tool, describes
running the verification tool on the placed-and-routed design.

* Appendix A, Modified Implementation of the PlanAhead Tool 12.1, describes a
modified method for implementing the design using the PlanAhead™ tool 12.1.

Additional Resources

To find additional documentation, see the Xilinx website at:

http:/ /www.xilinx.com/support/documentation/index.htm.

To search the Answer Database of silicon, software, and IP questions and answers, or to
create a technical support WebCase, see the Xilinx website at:

http:/ /www.xilinx.com/support/ mysupport.htm.

SCC Lab with Virtex-5 Family for ISE Tools 12.1 www.xilinx.com 5
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Conventions

This document uses the following conventions. An example illustrates each convention.

Typographical

The following typographical conventions are used in this document:

displays

Convention Meaning or Use Example
Messages, prompts, and
Courier font program files that the system speed grade: - 100

Courier bold

Literal commands that you enter
in a syntactical statement

ngdbuild design_name

Helvetica bold

Commands that you select from
a menu

File - Open

Keyboard shortcuts

Ctrl+C

Italic font

Variables in a syntax statement
for which you must supply
values

ngdbuild design_name

References to other manuals

See the Command Line Tools User
Guide for more information.

Emphasis in text

If a wire is drawn so that it
overlaps the pin of a symbol, the
two nets are not connected.

Online Document

The following conventions are used in this document:

in the current document

Convention Meaning or Use Example
See the section “Additional
Cross-reference link toalocation | Resources” for details.
Blue text

Refer to “Title Formats” in
Chapter 1 for details.

Blue, underlined text

Hyperlink to a website (URL)

Go to http:/ /www.xilinx.com
for the latest speed files.

www.Xxilinx.com
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Chapter 1

Design Challenge

From the instructions in this chapter, a single chip crypto system can be created and
implemented utilizing an isolated, redundant Advanced Encryption Standard (AES)
module targeting a Virtex®-5 or Virtex-5Q FPGA utilizing the ISE® Design Suite 12.1 and
the PlanAhead™ design tools 12.1. It is necessary to use the ISE design suite 12.1 for this
lab. Figure 1-1 is a hierarchical diagram of the various VHDL sub-blocks used in the
implementation of the design. This single chip crypto lab shows how to develop a
dual-AES design. The user can expand upon this to create their own custom design based
on the design methodology.

SCC_LAB_TOP

AES COMPARE AES_R

KEY_EXPANDER KEY_EXPANDER

X1105_c1_01_061710
Figure 1-1: VHDL Design Hierarchical Block Diagram

Type 1 Virtex-5 FPGA crypto applications require defense-grade (XQ) devices for mask
control. The design example used in this application note was created using a non-defense-
grade Virtex-5 XC5VLX85-FF676-2 device.

SCC Lab with Virtex-5 Family for ISE Tools 12.1 www.xilinx.com 7
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Figure 1-2 shows the design flow used for the single chip crypto lab.

Module Synthesis

System Floorplanning

:

Timing Analysis

:

IVT on UCF File

:

Design Implementation

:

IVT on NCD File

X1105_¢1_02_061710

Figure 1-2: SCC System Design Flow

Figure 1-3 shows the partitioning and I/O mapping for an XC5VLX85-2FF676 device.

AES

clk

reset

push_button

AES_R

COMPARE led

DX

X1105_c1_03_061710

Figure 1-3: Die View: Partition and I/O Map of XC5VLX85-2FF676

Figure 1-4 is a view of the completed XSCC reference design displayed in the Xilinx®
FPGA Editor tool. The design incorporates two AES algorithm blocks: aes and aes_r.
Both of the AES blocks are driven by the same input data and key. In Figure 1-4, the two
AES blocks are the sideways C-shaped regions. Both of the AES blocks are tied to the
compare block, which compares the outputs of the AES blocks. If the outputs of the AES

www.Xxilinx.com
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blocks do not match, the compare block sends an alert to the user indicated by an LED.
Both AES blocks have an input that allows the user to inject an error. However, only the
aes block has the error injection input tied to an external pushbutton.

24 Xilinx FPGA Editor - C:\Xilinx_Design\PlanAhead\FloorPlan_SCCAFloorPlan_SCC.runsiconfig 1\config 1_routed.ncd - [Array1] g@
S File Edit View Tools Window Help R

D& | B[]~ B8] || %@ 4] - [—[H|-+feE S =0fE X[4lwa o/
exit
add
attrib

autaroute

clear

delay

drc
editblock
editmode

find

| pellow ~ |ﬁ
ila

infa

probes

autoprobe

raLite

route -fanout

FWap

urroute

delete

two or more layer buttons=, and then clicking on the apply button again. ~

For Help, press F1 wCSvlxES-2ff676 Mo Logic Changes wild Cards

X1105_c1_04_061810

Figure 1-4: FPGA Editor View: Implementation of the Single Chip Crypto Flow
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Reference Design Files

Reference Design Checklist

The design files for this application note can be downloaded from:

https:/ /secure.xilinx.com /webreg / clickthrough.do?cid=343383

The design checklist in Table 1-1 includes simulation, implementation, and hardware

details for the reference design.

Table 1-1: Design Checklist

Parameter Description
General
Developer Name Xilinx
Target devices Virtex-5 LX85 FPGA
Source code provided Y
Source code format VHDL
Design uses clode /1P from existing Xilinx application. note/ N
reference designs, CORE Generator™ software, or third party
Simulation
Functional simulation performed Y
Timing simulation performed Y
Testbench used for functional and timing simulations Y
Testbench format VHDL
Simulator software/version used ISE design suite 12.1
SPICE/IBIS simulations N
Implementation
Synthesis software tools/version used XST 12.1
Implementation software tools/versions used ISE design suite 12.1
Static timing analysis performed Y
Hardware Verification
Hardware verified N
Hardware platform used for verification N/A

10
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Installing Reference Design Files into Target Directories

These steps describe the process for installing the reference design files:

Note: It is best if the design files are unzipped onto a directory without any spaces in the path.
1. Copy XxAPP1105. zip to the Windows desktop.
2. Double-click on XAPP1105. zip and unzip the contents to the desired location.
3. The project files are placed in the following directories:
\Xilinx_Design\source\
\Xilinx_Design\ivt
\Xilinx_Design\synthesis\
\Xilinx_Design\PlanAhead

\Xilinx_Design\BuildScripts
\Xilinx_Design\results

SCC Lab with Virtex-5 Family for ISE Tools 12.1 www.xilinx.com 11
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Chapter 2

Synthesizing Modules for Partial
Reconfiguration Flow

This chapter describes the steps that take the user through a bottom-up synthesis flow,
which is the flow used for SCC designs to maintain isolation. The top module
(SCC_LAB_TOP) is synthesized first, followed by each of the lower-level modules (aes,
aes_r, and compare).

Synthesize the SCC_LAB_TOP Module

These steps describe how to synthesize the SCC_LAB_TOP module:

1. Start the ISE® design suite 12.1:

Start — All Programs — Xilinx ISE Design Suite 12.1 — ISE Design Tools —
Project Navigator

2. Create a new ISE design suite 12.1 project:
File —» New Project

SCC Lab with Virtex-5 Family for ISE Tools 12.1 www.xilinx.com 13
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3. Set the project location to \Xilinx Design\synthesis.

4. Set the project name to SCC_LAB_TOP.
5. Click Next (see Figure 2-1).

= New Project Wizard

Create New Project
Specify project location and type,

Enter a name, locations, and comment For the project

Marme: |SCC_LAB_TOP

Lacakian: | Ciiiline:_Designisynthesis\SCC_LAE_TOP

L]

Warking Directary: |C:'|,><i|inx_Design'l,synthesis'l,SCC_LAB_TOP

-]

Descripkion:

Select the tyvpe of top-level source For the project

Top-level source type:

HOL

L Mext = J[ Cancel

X1105_c2_01_061810

Figure 2-1: New Project Wizard (Create New Project)
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Synthesize the SCC_LAB_TOP Module

6. Choose an XC5VLX85-FF676-2 FPGA as the target device (see Figure 2-2).

25 New Project Wizard

Project Settings
Specify device and project properties.

Select the device and design flow For the project
Property Mame E\-‘alue
Product Category Al w
Farnily Wirkexs -
Device wCSYLRES w
Package FF&76 i
Speed -2 A
Top-Level 3ource Tvpe HOL
Synthesis Tool ¥ST (WHOL verilog) A
Simulakor I5im (wHDLerilog) A
Preferred Language WHOL w
Property Specification in Project File Store all values w
Manual Compile Order O
WHOL Source Analysis Skandard |'\-'HDL—93 A"
Enable Message Filkering O

[ < Back ] [ Mext = l [ Cancel

Figure 2-2:
7. Click Next.

New Project Wizard (Project Settings)

X1105_c2_02_061810
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8. Click Finish in the Project Summary window (see Figure 2-3).

x)

ZE New Project Wizard

Project Summary
Project Mavigator will create a new project with the Following specifications.

Project:
Froject Name: 3CC_LAE TOFP
Project Path: C:\Eilinx Design\synthesisi3CC _LALE TOP
Working Directory: C:%Xilinx Design)synthesis\SCC_LAB_TOP
Description:
Top Lewel Source Type: HDL

Device:
Device Family: VirtexS
Device: ®oS5w1lxB5
Package: 676
Speed: -2

Fynthesis Tool: XIT (VHDL/Verilog)

Fimulator: I3im (VHDL/Veriloo)

Preferred Language: VHDL

Property Specification in Project File: Store all walues
Manual Compile Order: false

VHDL Source Analysis Standard: VHDL-93

Meszage Filtering: disabled

[ < Back ][ Finish l[ Cancel

X1105_c2_03_061810

Figure 2-3: New Project Wizard (Project Summary)
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9. Select the Add Source button on the left side of the Design window in the Project
Navigator of the ISE tool (see Figure 2-4).

E sk Project Mavigator (M.53d) - C:\Xilinx_Designisynthesis\SCC_LAB_TOPASCC_LAB_TOP.xise - [ISE Design Suite InfoCente

E File Edit Wew Project  Source  Process  Tools  Window  Layout  Help
D HP AP EX|wa i LPEAB,APRABEDIS SR L?
Design _ 08 X J
£ i ! !3 ’ v —,
[T | View: ® il!:.l:[ Trplementation ) fE Simulation 5]
th Hierarchy a2l LA
] - 8] scC_LAB_TOP -
= B xcovlxEs-2ffa7e > ISE Diesign Suite 12 Release Overview
1 H F
FhLE Empty Yiew
= >~ ISE Design Suite Highlights:
= The wiew currently contains no files, You
e can add files to the project using the 3 Al ; i ; ; :
L ialbarat I8 cavnains hin the P (I Kllm}@ |SE® Des!gn Suite 1 2.en.ables dxlfnam.lfz poweer reduction usine
& - menu, and by using the Diesign, Files, and > Design preservation flow for timing predictability,
Libraries panels. > fxl-4 compliant IP supports a streamlined "plug-and-play” FRGA desi
m i ¥ Intuitive 4th generation parial recaonfiguration design flow for VirexE-g
2 * System Generator support far Windows® XF and WISTAS 64-hit.
# hew Source: To create a new > High density design will see 2¥ faster synthesis and 1.3X faster imple
source file,
* Add Source: To add an existing
file ko the project, ; :
IP Updates: Click here for a summary of IP library updates and new produ
* Add Copy of Source: To copy an
existing file to the project
dire_':t'i"f and add it to the Ease of Use: Click the Documentation tab to quickly locate important ISE
project,
Resources
b
| P HoPracesses Running * Wihat's Mew in Xiling ISE Design Suite
— * ¥ilinx ISE Design Suite 12 Installation, Licensing, and Release Motes
71, | Mo single design madule is selected. > Known issues inthe ¥iling ISE Design Suite 12 Release
B | % Design Utilities > Getting Started with the 15E Design Suite Tutorials
. Fora complete list of Xiling ISE Design Suite 12 documentation, refer to th
X1105_c2_04_062210
Figure 2-4: Project Navigator Window (Add Existing Sources)
SCC Lab with Virtex-5 Family for ISE Tools 12.1 www.xilinx.com 17
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10. Navigate to the source\design directory, and add the top_package.vhd and
SCC_LAB_TOP.vhd files to the project (see Figure 2-5). Click OK.

= Adding Source Files...

The Following allows wou ko see the status of the source files being added to the project, and
allowss wou bo specify the Design Yiew associakion For sources which are successfully added to

khe projeck,

File Mame Associakion Library
1 ()i5CC_LAB_TOPvhd Al v |wark v
2 @ top_package.vhd | All w ok b

adding files ko project: [BRERERRRREREREE R RE R ]2 af 2 files (0 errors)

Ik l ’ Cancel ] ’ Help

X1105_c2_05_061910

Figure 2-5: Adding Source Files
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The Project Navigator window should look like the one shown in Figure 2-6.

Note: The question marks (?) by all blocks that are not coded at the top level are expected because
only the top level is being synthesized at this time. All other blocks are out of context and are treated
as black boxes.

% File Edit  iew Project  Source  Process  Tools  Window  Lavout  Help
: i 3. | o 3 : 5 = - T || = _-— = : 7 ;3
ODFEHP S| BEX wa =»2P2PAEAQH A BRI, P LY
Design 08 X , | = Design Cwverview
L 2 summary
. . . !:‘ . .
[hf | Yiew: © f83 tplementation O f8 Simulation [] 10B Properties Project File: SCC_LAB_TOP.xise
& |Herarchy [ Medule Level Utiization Module Name: SCC_LAB_TOF
& ] scc_Lag_ToP @ [ Tirming Canstraints -
S o 1 wesvias2ffere 3 [ Finout Report Target Device: wcSvlxB5-2ffere
s:i:i:s —_— _LAB_TOP - Behavioral {3CC_L n D Clack Report Product Yersion: ISE12.1
- Skatic Tirni
AESL-zes () @ G At |.n'||ng Design Goal: Balanced
El AESZ - aes_r () [=- Errors and Warnings
| Comp - compare () S‘E @ Parser Messages Design Strategy: wilir: Default {unlocked)
M D Synthes.is Messages Environment:
B D Translation Messages
D Map Messages
| D Place and Route Messages
D Timing Messages
D Eitgen Messages Report Name Status
E All Implementation Messages Syrthesis Report
[=)- Detailed Reports
D Synthesis Repork Translation Report
[1 Translation Repart Map Repart
[ Map Report I .
[ Place and Route Report Place and Raute Repart
D Post-PAR Static Timing Report | | | Power Repart
[ Power Report Post-PAR. Static Timing Report
[ Bitgen Report :
hS * Secondary Reports Bitgen Report
¥ | P2 MoProcesses Running
‘?t Processes: SCC_LAE_TOP - Eehavioral g
Ert E Design Summaty/Reports Report Mame Status
Design Likilities
7 User Conskraints Dz
- 2 Synthesize - 5T
e B2 Impl t Cresi
e Eg Gmpemn:np =san ina Fil Design Properties
Enerale Frogramming Fie [] Enable Message Filtering
Configure Targst Device Optional Design Summary Contents
& Analyze Design Using ChipScope ] Show Clock Report
[] show Failing Constraints
[ Shaw Warnings
[] show Errors
E Start | ET§  Design ||I|_“| Files E Libraties I@ ISE Design Suite InfoCenter x| | = Diesign Surnmat
Consola
X1105_c2_06_061910
Figure 2-6: Project Navigator Window
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11.

12.

Open the SCC_LAB_TOP. vhd file and locate the buffer_type attributes:

attribute buffer_type: string;

attribute buffer_type of push_button : signal is "none";
attribute buffer_type of reset : signal is "none";
attribute buffer_type of led : signal is "none";

The buffer_type attribute directs the Xilinx® Synthesis Technology (XST) synthesis
tool to disable I/O insertion on these ports. The buffer_type attribute is necessary to
guarantee that I/Os are included in the lower-level modules, and therefore are part of
the isolated regions. However, in SCC_LAB_TOP.vhd, clk is driven to all modules.
Clock networks are not required to be isolated. As such, this attribute should not be
applied to the CLK pin of the top-level code.

Right-click on the Synthesize-XST icon in the Processes window and select Process
Properties.... Set Optimization Goal to Area, set Optimization Effort to High, and
click OK (see Figure 2-7). Keep Hierarchy does not have to be set on this module for
this flow.

20
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®  Process Properties - Synthesis Options

Category Switch Marne Propetky Marne Yalle
aETtB':iiism?spti':'ns -opk_rmode Optirmization Goal Area w
- wilin Specific Options -opt_level Optimization EFfort High w

-piowEr Power Reduction =]
-iuc Use Synthesis Constraints File
-uc Synthesis Constraints File el
-lso .Library Search Order [
-keep_hierarchy Keep Hierarchy Mo “
-netlist_hierarchy hlatlist Hierarchy As Optimized bt
-glob_opt Global Cptimization Goal AllClockMets b
~rHlvigw Generate RTL Schematic Yes w
-read_cores Read Cores
-sd Cares Search Directories (-]
-write_timing_constrainks  Wrike Timing Constrainks
-cross_clock_analysis .Crnss Clock Analysis =]
-hierarchy_separator Hierarchy Separator ! “
-bus_delimiter Bus Dielimiter o= w
-slice_utilization_ratio LUT-FF Pairs Utilization R.atio 100 -
-bram_utilization_ratio 'BRAM Ukilization Ratio 100 =
-dsp_utilization_ratio DSP Uilization Fatio 100 &
-CasE . Case Maintain bt
Wark Directory esignfsynthesis/SCC_LAB_TOPxst [
st -sesthdpini 'HDL IMI File o
-verilog2001 Yerilog 2001
~lgincdir ‘erilog Include Directories 3
-gQenerics Generics, Parameters
-define .'-.-'erilng Macros
Okher ¥3T Command Line Options
Property display level: Display switch names
[ (0] J [ Cancel ] [ Apply J [ Help ]
X1105_c2_07_061910
Figure 2-7: Process Properties (Synthesis Options)

13. To run XST synthesis, either right-click on the Synthesize-XST icon in the Processes
window and click Run, or double-click Synthesize-XST. After synthesis is complete,
close the project.
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Synthesize the aes Module

These steps describe how to synthesize the aes module:
1. Start the ISE design suite 12.1.

Start — All Programs — Xilinx ISE Design Suite 12.1 — ISE Design Tools —
Project Navigator

2. Create a new ISE design suite 12.1 project:
File — New Project

3. Set the project location to \Xilinx Design\synthesis.
Set the Project Name to aes.

5. Click Next (see Figure 2-8).

: New Project Wizard

Create New Project
Specify project location and bype,

Enter a name, locations, and comment: For the project

Tarne: |aes |
Location: |C:'|,><iIinx_Design'l,synthesis'l,aes | B
working Directory: |C:'l.><iIinx_Design'l,synthesis'l,aes | B
Description:

Select the type of top-level source For the project

Top-level source bype;

HEL ~

L Mext > J[ Cancel

X1105_c2_08_061910

Figure 2-8: New Project Wizard (Create New Project)
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6. Click Next (see Figure 2-9).

25 New Project Wizard

Project Settings
Specify device and project properties.

Select the device and design flow For the project
Property Mame E\-‘alue
Product Category Al w
Farnily Wirkexs -
Device wCSYLRES w
Package FF&76 i
Speed -2 A
Top-Level 3ource Tvpe HOL
Synthesis Tool ¥ST (WHOL verilog) A
Simulakor I5im (wHDLerilog) A
Preferred Language WHOL w
Property Specification in Project File Store all values w
Manual Compile Order O
WHOL Source Analysis Skandard |'\-'HDL—93 A"
Enable Message Filkering O

[ < Back ] [ Mext = l [ Cancel

Figure 2-9:
7. Click Next.

New Project Wizard (Project Settings)

X1105_c2_09_061910
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8. Click Finish in the Project Summary window (see Figure 2-10).

ZE New Project Wizard

Project Summary

Project Mavigator will create a new project with the Following specifications.

x)

Project:

Project Name: aes

Project Path: C:WwXilinx Designh\synthesishaes
Working Directory: C:4Xilinx Design)synthesis)aes
Description:

Top Lewel Source Type: HDL

Device:

Device Family: VirtexS

Device: ®oS5w1lxB5
Package: 676
Speed: -2

Fynthesis Tool: XIT (VHDL/Verilog)

Fimulator: I3im (VHDL/Veriloo)

Preferred Language: VHDL

Property Specification in Project File: Store all walues
Manual Compile Order: false

VHDL Source Analysis Standard: VHDL-93

Meszage Filtering: disabled

[ < Back ][ Finish

|| cancel

Figure 2-10: New Project Wizard (Project Summary)

X1105_c2_10_061910
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Synthesize the aes Module

9. Select the Add Source button on the left side of the Design window in the Project
Navigator of the ISE tool (see Figure 2-11).

File

Edit  Wiew Project  Source  Process

Tools  Wwindow

Layout  Help

D DEDX oo »

HEIﬁlx|

Wigws; (%) Implementatiun "3 @Simulatiun

fierarchy | Qj

0 © 8§ | 5 b=

- 18] aes |

= £ xcSvlxE5-2FE76E

Empty ¥iew

I
The view currently contains no files. | |
You can add files ko the project I
using the koolbar at left, commands
from the Project menu, and by using
the Design, Files, and Libraries
panels,

se:

® Mew Source: To creake a
new source File,

# Add Source: To add an
existing file ko the project,

» Add Copy of Source: To
copy an existing File ko the
project directory and add it
ko the project,

H 8 EA Y

P2 Ma Processes Running

Mo single design module is selected, |

Design Lkilikies

FR]

Figure 2-11:

ALEEPR

X1105_c2_11_061910

Project Navigator (Add Existing Sources)
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10. Navigate to the source\design directory and add the aes.vhd,

aes_package.vhd, and key_expander . vhd files to the project (see Figure 2-12).
Click OK.

= Adding Source Files...

The Following allows wou ko see the status of the source files being added to the project, and
allowss wou bo specify the Design Yiew associakion For sources which are successfully added to

khe projeck,

File Mame Associakion Library
1 () aes.vhd dall o [wark w
2 @ aes_package.vhd | All w ok b
3 @ key_expandervhd |4l w | work, b

adding files ko project: [BRERERRRREREREE R RE R ]3 af 3 files (0 errors)

Ik l ’ Cancel ] ’ Help

X1105_c2_12_061910

Figure 2-12: Adding Source Files
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The Project Navigator window should look like the one shown in Figure 2-13.

Note: All blocks are defined. There should be no question marks (?) by any module. All modules at

this level and be

low are in context.

JAPRE BN

BEOISiFRiPT S

[=)- Design Cwerview

Summary

IOE Properties

Module Lessel Utilization
Timing Constraints
Firout Repork

Clack Repart

I [ | O |

L
2
o
=
=
=
E
=]
0

=) Errors and Warnings

Parser Messages

Synthesis Messages
Translation Messages

Map Messages

Flace and Route Messages
Timing Messages

Bitgen Messages

Al Implementation Messages
=) Detailed Reports

Synthesis Repart

Translation Repart

Map Repoark

Flace and Route Repark:
Post-PAR Skatic Tirming Report
Power Repork

Bitgen Repork

Secondary Feports

g ] N e [ e

N e e [ O O

9

Project File:

aes. xise

Module Name:

aes

Target Device:

wcGwlx85-2FFa7E

Product ¥ersion:

ISE 12.1

Design Goal:

Balanced

Design Strategy:

wilinze Defaulk (unlocked)

Environment:

Report Name

Status

Synthesis Report

Translation Repart

Map Report

Place and Route Repart

Power Report

Post-PAR. Skatic Timing Repaort

Bitgen Report

Report Name

Status

Design Properties
[] Enable Message Filtering
Optional Design Summary Conkents
[] show Clock Repart
[ show Failing Canstraints
[] show Warnings
[] show Errars

Design Surnrnary

B8]

=
N2 HDP wBDOX| oo
Design +05F X 1
Wl
[] | View: ® 53 mplementatio ) [ Simulatior
EE' Hierarche:
é,lil 'E"ﬂ aes @
= | B iR oA TaTE 0
e = ﬁnﬁ ails - Behavioral {aes, vhd)
elpand_key - key_expander| Lud
0
-
< | >
P | P2 MoProcesses Running
'?t Processes: ges - Behavioral
EI;: ping Design SurimaryReports
Design Ltilities
v User Constraints
- 2  Synthesize - ¥5T
2  Implement Design
P2  Generate Pragramming File
@ Configure Target Device
gu &nalyze Design Using ChipScope
|E Start | Erf Design ||I]_"| Files ” R« B| =
Zonsole

Figure 2-13: Project Navigator Window

11.

attribute
attribute
attribute
attribute
attribute
attribute

string;
of clk
of start
of mode
of load
of key

buffer_type:
buffer_type
buffer_type
buffer_type
buffer_type
buffer_type

signal is "none"
signal is "none"
signal is "none"
signal is "none"
signal is "none"

X1105_c2_13_061910

Open the aes. vhd file and locate the section containing the buffer_type attributes:
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12.

13.

attribute buffer_type of data_in : signal is "none";
attribute buffer_type of reset_out : signal is "none";
attribute buffer_type of data_out : signal is "none";
attribute buffer_type of done : signal is "none";

The buffer_type attribute directs XST to disable I/O insertion on the specified ports. By
default, XST inserts an I/O on all ports. The buffer_type attribute is necessary to
guarantee I/Os are not placed at this level in the hierarchy either because the 1/Os are
placed at the top level (such as CLK) or because the port is a direct connection to a port
of another instance.

Note: The reset and push_button signals do not have an attribute associated with them
because they are “owned” by aes and therefore require an I/O to be inferred within the aes
module rather than within SCC_LAB_TOP. The clk I/0 was inferred when SCC_LAB_TOP was
synthesized. The other signals are internal to the FPGA; therefore they have the attribute
signal is "none" applied.

In the aes.vhd source code file, the LUT instantiation between reset and reset_out is
necessary for Trusted Routing rules. Refer to XAPP1134, Developing Secure Designs
Using the Virtex®-5 Family, for more details on Trusted Routing rules. A section of the
VHDL code for the LUT instantiation is shown here:

-- Instantiate LUT buffers on nets that either drive two different regions
-- or are feedthrough's from one region to the next. This prevents a single
-- net being placed "shorting" three regions together. Trusted Bus Macros
-- fulfilled this requirement automatically.

lut_reset_out : LUT1
GENERIC MAP (INIT => X"2")
PORT MAP (IO => reset, O => reset_out );

Right-click on the Synthesize-XST icon in the Processes window and select
Process Properties....
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14. Set Optimization Goal to Area, set Optimization Effort to High, and click OK (see

Figure 2-14).

® % Process Properties - Synthesis Options

Category Swikch Mame Property Mame Yalue |
Synthesi.s Options -opt_rnode Optimization Goal Area v
HOL Cptions
wilirne: Specific Options -opk_level Cptirization EFFart High w

-pomer Power Reduction i
-iuc Ise Synthesis Constraints File
-Lc Synthesis Constraints File )
-lsa Library Search Order E]
-keep_hierarchy Keep Hierarchy Mo A"
-netlist_hierarchy Metlist Hierarchy As Optimized b
-glob_opk Global Optirization Goal allClockMets b
~rklvig Generate RTL Schematic Ve v
-read_cores Read Cores
-sd Cores Search Directories ]
-write_kiming_constrainks | Wrike Timing Conskrainks
-cross_clock_analysis Cross Clock Analysis ]
-hierarchy_separator Hierarchy Separakor ! w
-bus_delimiter Bus Delimiter ) L
-slice_utilization_ratio LUT-FF Pairs Ukilization R.atio 100 &
-bram_utilization_ratio BRAM Utilization R.atio 100 &
-dsp_utilization_ratio D3P Utilization Ratio 100 &
-Case Case faintain b
Wwork Directory i filiny:_Design)synthesisfaes/xst ()
set -xsthdpini HOL IMI File ]
-verilog20o1 Yerilog 2001
-w|gincdir Werilog Include Directories ]
-genetics Generics, Parameters
-define Merilog Macros
Cther ¥5T Command Line Options
Property display level: Display switch narnes
I K l [ Cancel ] [ apply ] [ Help ]
X1105_c2_14_061910
Figure 2-14: Process Properties

15. To run XST synthesis, either right-click on the Synthesize-XST icon in the Processes
window and select Run or simply double-click Synthesize-XST.

16. After synthesis is complete, close the aes project.
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Synthesize the aes_r Module

These steps describe how to synthesize the aes_r module:

1. Start the ISE design suite 12.1:

Start > All Programs — Xilinx ISE Design Suite 12.1 — ISE Design Tools —
Project Navigator

2. Create a new ISE 12.1 project:
File - New Project

3. Set the Project Location to \Xilinx Design\synthesis.
Set the Project Name to aes_r.

5. Click Next (see Figure 2-15).

x)

Z5 New Project Wizard

Create New Project
Specify project location and bype,

Enter a name, locations, and comment: For the project

Mame: |aes_r |
Locakion: |C:'|,><iIinx_Design'l,synthesis'l,aes_r | E]
working Directory: |C:'l.><iIinx_Design'l,synthesis'l,aes_r | E]
Descripkion: |

Select the type of top-level source For the project

Top-level source bype;

HEL 4

[ Mext = ][ Cancel

X1105_c2_15_061910

Figure 2-15: New Project Wizard (Create New Project)
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6. Choose an XC5VLX85-FF676-2 as the target device (see Figure 2-16).

= New Project Wizard

Project Settings
Specify device and project properties.

Select the device and design Flow for the project
Property Mame ‘Walue
Product Category Al w
Farnily Wirkexs A
Device wCSYLRES b
Package |FF&7a “
Speed -2 A
Top-Level 3ource Tvpe HDL
Synthesis Tool *¥ST (WHOL verilog) A
Simulakor I5im (wHDLerilog) A
Preferred Language WHOL L'
Property Specification in Project File Store all values w
Maral Compile Order El
WHOL Source Analysis Skandard |'\-'HDL—93 v
Enable Message Filkering [l

[ < Back ] L Mext = J [ Cancel

Figure 2-16:

7. Click Next.

New Project Wizard (Project Settings)

X1105_c2_16_061910
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8. Click Finish in the Project Summary window (see Figure 2-17).

x)

ZE New Project Wizard

Project Summary
Project Mavigator will create a new project with the Following specifications.

Project:
Froject Nawe: aes r
Project Path: C:WXilinx Designh\synthesis\aes r
Working Directory: C:4Xilinx Design)synthesis\aes r
Description:
Top Lewel Source Type: HDL

Device:
Device Family: VirtexS
Device: ®oS5w1lxB5
Package: 676
Speed: -2

Fynthesis Tool: XIT (VHDL/Verilog)

Fimulator: I3im (VHDL/Veriloo)

Preferred Language: VHDL

Property Specification in Project File: Store all walues
Manual Compile Order: false

VHDL Source Analysis Standard: VHDL-93

Meszage Filtering: disabled

[ < Back ][ Finish l[ Cancel

X1105_c2_17_061910

Figure 2-17: New Project Wizard (Project Summary)
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9. Select the Add Source button on the left side of the Design window in the ISE software
Project Navigator, as shown in Figure 2-18.

File Edit ‘jew Project  Source  Process  Tools  Window  Layout  Help
DPEF LD EX|/wal »iplEE AR
Design «+ O Xl

SIEDIEEGE)

|iJ‘ |'-.-'iew: O] Implementation ) @ Simulation
L

Hierarchy

18] aes_r
= £F weSvlxEs-ZfeTE

The wiew currently contains no Files.
You can add files ko the project
using the koolbar at left, commands
from the Project menu, and by using
the Design, Files, and Libraries
panels,

Emply Yiew |
|
|

se:

®Mew Source: To creake a
new source File,

# Add Source: To add an
existing file ko the project,

* A4dd Copy of Source: To
copy an existing file ko the
project directory and add i
ko the project,

H & EA Y

[

P2 Ma Processes Running

Mo single design module is selected. |

“ P

Design Lkilikies

X1105_c2_18_061910

Figure 2-18: Project Navigator (Add Existing Sources)
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10. Navigate to the source\design directory, and add the aes_r.vhd,

aes_package.vhd, and key_expander . vhd files to the project (see Figure 2-19).
Click OK.

= Adding Source Files...

The Following allows wou ko see the status of the source files being added to the project, and
allowss wou bo specify the Design Yiew associakion For sources which are successfully added to

khe projeck,

File Mame Associakion Library
1 () iaes_rvhd dall o [wark w
2 @ key_expander.vhd | All w [wark, b
3 @ aes_package.vhd |4l |tk bl

adding files ko project: [BRERERRRREREREE R RE R ]3 af 3 files (0 errors)

Ik l ’ Cancel ] ’ Help

X1105_c2_19_061910

Figure 2-19: Adding Source Files
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The ISE Project Navigator Window should look like the window shown in Figure 2-20.

Note: All modules are defined. There should be no question marks (?) by any module. All modules
at this level and below are in context.

-
Project File: aes_fxise
Module Name: aes_r

Target Device:

wrSwleES-2FF676

Product ¥ersion:

ISE12.1

Design Goal:

Balanced

Design Strategy:

ilinz: Default funlocked)

Environment:

Report Name

Status

Synthesis Report

Translation Feport

Map Report

Place and Route Report

Power Repork

Post-PAR. Static Timing Report

Bitgen Repart

Report Name

Status

%, File Edit Mew Project  Source  Process  Tools  Window  Layout  Help
O HP L db X | o >>§'_3‘:C)('§]|£|§
Design +08 x ., | B Design Overigw
i
[ | Miew: ® ]::l"i_:tImplementatio(:)l Al Simulatio . % f;:r:f;:erties
& Higrarchy [ Module Level Utiization
2 =] aes_r (5] [ Timing Constraints
B 5. e 5 [ Finout Report
i E ﬁuﬁ aes|r - mapping {aes_r.vhd) ¢ [ Clock Repart
exfand_key - key_expands.| L (3} Static Timing
El [=)- Errors and wWarnings
§E @ Parser Messages
D Synthesis Messages
@ m D Translation Messages
D Map Messages
T D Flace and Route Messages
[ Timing Messages
D Bitgen Messages
@ All Implementation Messages
[=)- Detailed Reports
[ svnthesis Report
[ Translation Report
[ Map Report
[ Place and Route Report
D Post-PAR Skatic Timing FRepork
[ Power Report
[ Bitgen Report
4 | * Secondary Reparks
P | P Mo Pracesses Running
l?t Processes: aes_r - mapping
Iirt E Design Summary fFeports
Design tilikies
v § User Constraints
P2 Synthesize - ®5T
m 2  Implement Design
P2  Generate Programming File
@ Configure Target Device
(o Analyze Design Using ChipScope

Figure 2-20: Project Navigator Window

11.

attribute
attribute
attribute
attribute
attribute
attribute
attribute
attribute
attribute
attribute
attribute

buffer type: string;

buffer_ type of clk signal is "none";
buffer_ type of reset signal is "none";
buffer_ type of push_button signal is "none";
buffer_ type of start signal is "none";
buffer_ type of mode signal is "none";
buffer type of load signal is "none";
buffer_ type of key signal is "none";
buffer_ type of data_in signal is "none";
buffer_ type of data_out signal is "none";
buffer_ type of done signal is "none";

X1105_c2_20_061910

Open the aes_r.vhd file and locate the section containing the buffer_type attributes:
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12.

The buffer_type attribute directs XST to disable I/O insertion on the specified ports. By
default, XST inserts an I/O on all ports. The buffer_type attribute is necessary to
prevent this insertion at this level in the hierarchy either because the I/Os are placed at
the top level (such as CLK) or the port is a direct connection to a port of another
instance.

Note: The clk I/O is inferred when SCC_LAB_TOP is synthesized. All other ports are internal to
the FPGA,; therefore they have the attribute signal is "none" applied.

Right-click the Synthesize-XST icon in the Processes window and select Process
Properties....
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13. Set Optimization Goal to Area, set Optimization Effort to High, and click OK (see
Figure 2-21).

® % Process Properties - Synthesis Options

Category Swikch Mame Property Mame Yalue |
Synthesi.s Options -opt_rnode Optimization Goal Area v
HOL Cptions
wilirne: Specific Options -opk_level Cptirization EFFart

-pomer Power Reduction ]
-iuc Ise Synthesis Constraints File
-Lc Synthesis Constraints File )
-lsa Library Search Order E]
-keep_hierarchy Keep Hierarchy Mo A"
-netlist_hierarchy Metlist Hierarchy As Optimized b
-glob_opk Global Optirization Goal allClockMets b
~rklvig Generate RTL Schematic Ve v
-read_cores Read Cores
-sd Cores Search Directories ]
-write_kiming_constrainks | Wrike Timing Conskrainks
-cross_clock_analysis Cross Clock Analysis ]
-hierarchy_separator Hierarchy Separakor ! w
-bus_delimiter Bus Delimiter ) L
-slice_utilization_ratio LUT-FF Pairs Ukilization R.atio 100 &
-bram_utilization_ratio BRAM Utilization R.atio 100 &
-dsp_utilization_ratio D3P Utilization Ratio 100 &
-Case Case faintain b
Wwork Directory Jfeiliny:_Designfsynthesis{aes_r/xst ()
set -xsthdpini HOL IMI File ]
-verilog20o1 Yerilog 2001
-w|gincdir Werilog Include Directories ]
-genetics Generics, Parameters
-define Merilog Macros
Cther ¥5T Command Line Options
Property display level: Display switch narnes
I K l [ Cancel ] [ apply ] [ Help ]
X1105_c2_21_061910
Figure 2-21: Process Properties
14. To run XST synthesis, either right-click on the Synthesize-XST icon in the Processes
window and select Run, or double-click Synthesize-XST.
15. After synthesis is complete, close the aes_r project.
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Synthesize the compare Module

These steps describe how to synthesize the compare module:
1. Start the ISE design suite 12.1:

Start — All Programs — Xilinx ISE Design Suite 12.1 — ISE Design Tools —
Project Navigator

2. Create a new ISE design suite 12.1 project:
File — New Project

3. Set the project location to \Xilinx Design\synthesis.
Set the project name to compare.

5. Click Next (see Figure 2-22).

Z5 New Project Wizard

x)

Create New Project
Specify project location and bype,

Enter a name, locations, and comment: For the project

Marne: | compare |
Locakion: |C:'|,><iIinx_Design'l,synthesis'l,compare | E]
working Directory: |C:'l.><iIinx_Design'l,synthesis'l,cnmpare | E]
Descripkion: |

Select the type of top-level source For the project

Top-level source bype;

HEL 4

[ Mext = ][ Cancel

X1105_c2_22_061910

Figure 2-22: New Project Wizard (Create New Project)
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Synthesize the compare Module

6. Choose an XC5VLX85-FF676-2 as the target device (see Figure 2-23).

25 New Project Wizard

Project Settings
Specify device and project properties.

Select the device and design flow For the project
Property Mame E\-‘alue
Product Category Al w
Farnily Wirkexs -
Device wCSYLRES w
Package FF&76 i
Speed -2 A
Top-Level 3ource Tvpe HOL
Synthesis Tool ¥ST (WHOL verilog) A
Simulakor I5im (wHDLerilog) A
Preferred Language WHOL w
Property Specification in Project File Store all values w
Manual Compile Order O
WHOL Source Analysis Skandard |'\-'HDL—93 A"
Enable Message Filkering O

[ < Back ] [ Mext = l [ Cancel

Figure 2-23:

7. Click Next.

New Project Wizard (Project Settings)

X1105_c2_23_061910
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8. Click Finish in the Project Summary window (see Figure 2-24).

x)

ZE New Project Wizard

Project Summary
Project Mavigator will create a new project with the Following specifications.

Project:
Project MName: compare
Project Path: C:\Eilinx Design'\synthesis)cowmpare
Working Directory: C:4Xilinx Design)synthesishcompare
Description:
Top Lewel Source Type: HDL

Device:
Device Family: VirtexS
Device: ®oS5w1lxB5
Package: 676
Speed: -2

Fynthesis Tool: XIT (VHDL/Verilog)

Fimulator: I3im (VHDL/Veriloo)

Preferred Language: VHDL

Property Specification in Project File: Store all walues
Manual Compile Order: false

VHDL Source Analysis Standard: VHDL-93

Meszage Filtering: disabled

[ < Back ][ Finish l[ Cancel

X1105_c2_24_061910

Figure 2-24: New Project Wizard (Project Summary)
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Synthesize the compare Module

9. Select the Add Source button on the left side of the Design window in the Project
Navigator of the ISE tool (see Figure 2-25).

File

Edit  Wiew Project  Source  Process

Tools

Window  Layouk  Help

D DEDX |0 o »

HEIﬁlx|

H| & B | Ee |

ﬁI |'-.-'iew: O] Implementation @ Simulation

] ||H.ierarl:h';.f | éj

" compare
= £ xcSvlxEs-ZfFeTE |

Empty ¥iew

Yo can add files ko the project
using the koolbar at left, commands
from the Projeck menu, and by using
the Design, Files, and Libraries
panels,

The view currently contains no files. | |
I

ses
® Mew Source: To creake a
new source file,

# Add Source: To add an
exisking file ko the project.,

» Add Copw of Source: To
copy an existing File ko the
project directory and add i
ko the project.

P2 Ma Processes Running

Mo single design module is selected, |

H 8 EA Y

Design Lklikies

R

ALEE PR

X1105_c2_25_061910

Figure 2-25: Project Navigator (Add Existing Sources)
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10.

Navigate to the source\design directory, and add the compare.vhd file to the

project (see Figure 2-26). Click OK.

= Adding Source Files...

khe projeck,

The Following allows wou ko see the status of the source files being added to the project, and
allowss wou bo specify the Design Yiew associakion For sources which are successfully added to

File Marme Assaciakion

Library

1 () icompare.vhd: Al v | wark,

adding files ko project: [BRERERRRREREREE R RE R ]1 af 1 files (0 errors)

Ik

l ’ Cancel ] ’ Help

X1105_c2_26_061910

Figure 2-26: Adding Source Files
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The ISE Project Navigator Window should look like the window shown in Figure 2-27.

Note: All modules are defined. There should be no question marks (?) by any module. All modules
at this level and below are in context.

%% File Edit Miew Project Source  Process  Tools  Window  Layout  Help
3 | B | ™ ! 4 ) - T (= 4 = : O
OFEHP S| B X | oo o=@ 2R E E|L‘|:—_;]T'--':}‘R‘?:Plf:‘\'f
Diesign 0O/ x o, = Design Cwverview
Wl [Z summary
" . - ?_1 . .
|:| iew: ]:l':n}lmplementatm{) Slmulatm D 10OE Properties Project File: Compare. xise
2] | Hierarchy [ mModule Level Utilization Module Name: compare
El;l =1 compare @ D Timing Constraints -
3= | LIE s bs-2ife7e 5 ] Pinout Report Target Device: w5 B5-2FFE 76
e ﬁ% -ompare - Behavioral (compa. 4 [] Clock Repart Product Yersion: ISE 12.1
ima (3} static Timing [e— —
@ [=)- Errars and Warnings esign Loak: Alance
S‘E @ Parser Messages Design Strategy: wilinz Defaulk (unlocked)
" ] Syntheslis Messages Environment:
m D Translation Messages
[ Map Messages
M D Place and Route Messages
[ Timing Messages
D Bikgen Messages Repork Name Status
@ all Iplementation Messages Synthesis Repart
(=) Detailed Reports
[ svnthesis Report Translation Repart
[ Translation Repart Map Report
[ Map Repart
[ Flace and Route Report Place and Route Report
D Posk-PAR. Static Timing Report Power Report
[ Power Report Post-PAR Static Timing Report
[ Birgen Report :
< | ¥ Secondary Reports Bitgen Report
P | P) NoProcesses Running
T | Processes: compare - Behavioral :
Ert hid Design Summary(Reports Report Name Status
Design Litilities
o User Constrainks D
- [P Synthesize-xs_T
€2 Implemenk Design o Design Properties
(] Gene_rate Programmln_g File [] Enable Message Filtering
% Configure Target Device Optional Design Surmmary Contents
ou Analyze Design Using ChipScope [ Shaw Clack Repart
[] Show Failing Constraints
[] show Warnings
[] Show Errors
E Stark | EN? Design |lu_‘| Files @1 tE] = Design Summary x|
Cons_ole
X1105_c2_27_061910
Figure 2-27: Project Navigator Window
11. Open the compare.vhd file and locate the buffer attributes:
attribute buffer_type: string;
attribute buffer_type of clk : signal is "none";
attribute buffer_type of reset : signal is "none";
attribute buffer_type of reset_out : signal is "none";
attribute buffer_type of donel : signal is "none";
attribute buffer_type of done2 : signal is "none";
attribute buffer_type of start : signal is "none";
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12.

attribute buffer_type of load : signal is "none";
attribute buffer_type of data_inl : signal is "none";
attribute buffer_type of data_in2 : signal is "none";

The buffer_type attribute directs XST to disable 1/O insertion on the specified ports. By
default, XST inserts an I/O on all ports. The buffer_type attribute is necessary to
prevent this insertion at this level in the hierarchy either because the I/Os are placed at
the top level (such as CLK) or because the port is a direct connection to a port of
another instance.

Note: The LED signal does not have an attribute associated with it because the LED signal is
driven directly by an output buffer from within the compare code. All other ports are either ports
within the FPGA or had their I/Os inferred at a different level; therefore, they have the attribute
signal is "nome" applied.

In the compare . vhd source code file, the LUT instantiation between certain inputs
and outputs is necessary for Trusted Routing rules. Refer to XAPP1134, Developing
Secure Designs Using the Virtex-5 Family, for more details on Trusted Routing rules. A
section of the VHDL code for the LUT instantiation is shown here:

-- Instantiate LUT buffers on nets that either drive two different regions
-- or are feedthrough's from one region to the next. This prevents a single
-- net being placed "shorting" three regions together. Trusted Bus Macros
-- fulfilled this requirement automatically.

lut_reset_out : LUT1
GENERIC MAP (INIT => X"2")
PORT MAP (I0 => reset_i, O => reset_out );

lut_start_aesl_out : LUT1
GENERIC MAP (INIT => X"2")
PORT MAP (IO => start_i, O => start_aesl );

lut_start_aes2_out : LUT1
GENERIC MAP (INIT => X"2")
PORT MAP (IO => start_i, O => start_aes2 );

lut_load_aesl_out : LUT1
GENERIC MAP (INIT => X"2")
PORT MAP (IO => load_i, O => load_aesl );

lut_load_aes2_out : LUT1
GENERIC MAP (INIT => X"2")
PORT MAP (IO => load_i, O => load_aes2 );
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Synthesize the compare Module

13. Right-click on the Synthesize-XST icon in the Processes window and select Process
Properties (see Figure 2-28).

® % Process Properties - Synthesis Options

t-ategary Switch Mame Properky Nare
EIET_tBTJE‘tiiinosptinns -opt_rnode Optimization Goal
wilirne: Specific Options -opk_level Cptirization EFFart
-power Power Reduction
-iuc Ise Synthesis Constraints File
-Lc Synthesis Constraints File )
-lsa Library Search Order E]
-keep_hierarchy Keep Hierarchy Mo A"
-netlist_hierarchy Metlist Hierarchy As Optimized b
-glob_opk Global Optirization Goal allClockMets b
~rklvig Generate RTL Schematic Ve v
-read_cores Read Cores
-sd Cores Search Directories ]
-write_kiming_constrainks | Wrike Timing Conskrainks
-cross_clock_analysis Cross Clock Analysis ]
-hierarchy_separator Hierarchy Separakor ! w
-bus_delimiter Bus Delimiter ) L
-slice_utilization_ratio LUT-FF Pairs Ukilization R.atio 100 &
-bram_utilization_ratio BRAM Utilization R.atio 100 &
-dsp_utilization_ratio D3P Utilization Ratio 100 &
-Case Case faintain b
Wwork Directory limy_Design)svnthesisfcompare st ()
set -xsthdpini HOL IMI File ]
-verilog20o1 Yerilog 2001
-w|gincdir Werilog Include Directories ]
-genetics Generics, Parameters
-define Merilog Macros
Cther ¥5T Command Line Options
Property display level: Display switch narnes
I K l [ Cancel ] [ apply ] [ Help ]
X1105_c2_28_061910
Figure 2-28: Process Properties

14. Set the Optimization Goal to Area and the Optimization Effort to High.

15. Click OK.

16. To run XST synthesis, either right-click on the Synthesize-XST icon in the Processes
window and select Run, or double-click Synthesize-XST.
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17. After synthesis is complete, close the compare project.

Design Flow Progress
The Module Synthesis block of the SCC system design flow diagram is complete, as shown

in Figure 2-29.

Module Synthesis

System Floorplanning

:

Timing Analysis

:

IVT on UCF File

:

Design Implementation

:

IVT on NCD File

X1105_c2_29_062110

Figure 2-29: SCC System Design Flow with Module Synthesis Block Complete
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Floorplanning the System

Project Entry in PlanAhead Tool

Launch the PlanAhead Tool

To launch the 12.1 version of the PlanAhead™ tool, select:
Start — All Programs — Xilinx ISE Design Suite 12.1 — PlanAhead — PlanAhead

PlanAhead Project Creation

The PlanAhead tool works with any synthesized netlist (XST, Synplify, etc.). The regular
guidelines are followed to generate a new project and import the netlist into the
PlanAhead tool to create a floorplan for the design.

1. Setup a new PlanAhead tool project (see Figure 3-1):

File —» New Project

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

Projeckt name:  |FloorPlan_sCC

Project location: | C:ixilin:_DesigniPlanshead J | E]

Praject will be created at: C:hxiling_DesigniPlandhead\FloorPlan_SCC

[ <Back || MNext> |[ Cancel

X1105_¢3_01_062310

Figure 3-1: New Project
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2. Click Next and enter:
® Project name: For this lab, the FloorPlan_SCC project name is used.
* Projectlocation: \Xilinx Design\PlanAhead

3. Click Next.

Select Specify synthesized (EDIF or NGC) netlist (see Figure 3-2) because the
modules have already been synthesized. To turn the project into a partially
reconfigurable (PR) project, select Set PR Project. Click Next.

(8 New Project

Design Source
Specify the type of sources For vour design, You can skart with RTL or a synthesized EDIF fa

Specify RTL Sources
O
fou will be able to run RTL analvsis, synthesis, post-svnthesis design analysis, planning and implementation,

® Specify synthesized (EDIF or NGC) netlist
ou will be able bo run post-synthesis design anakysis, planning, and implementation,

Set PR Project

O Create an If0 Planning Project
Do nok specify design sources, You will be able bo do port assignment: and werification,

() Import ISE Place & Route results
ou will be able to do post-implementation analysis of wour design,

| <Back |[ Mext = ] [ Cancel

X1105_c3_02_061910

Figure 3-2: New Project (Design Source)
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5. Import the previously generated top-level netlist (see Figure 3-3).

{8 Mew Project &l

Specify Top Netlist File
e}

Specify the top level EDIF or MGC netlist File that contains the top module, and optionally a list of directaries g\
to be used as a search path, ¥

Top Metlist File: | C:xiine_Designisynthesis\SCC_LAB_TOPYSCC_LAB_TOP.ng I(-]

Metlisk direckories (opkional)

i\ ilin:_Designisynthesis|aes
Zihiliny_Designisynthesisaes_r
Zihiling_Designtsynthesiscompare

[ Add Directaries. .,

Copy Sources inko Project

[ < Back ” Next = ][ Cancel

X1105_c3_03_061910

Figure 3-3: New Project (Import Netlist)

6. Designate the top-level netlist and library directories. The netlist directories should
include the static logic SCC_LAB_TOP.ngc and only one “version” of each PR or
isolated (ISO) module.

Netlist File:
..\Xilinx Design\synthesis\SCC_LAB_TOP\SCC_LAB_TOP.ngc
Netlist Directories:

..\Xilinx_Design\synthesis\aes
..\Xilinx_Design\synthesis\aes_r
..\Xilinx_ Design\synthesis\compare

7. Click Next.

SCC Lab with Virtex-5 Family for ISE Tools 12.1 www.xilinx.com 49
XAPP1105 (v1.1.2) June 19, 2013


http://www.xilinx.com

Chapter 3: Floorplanning the System & XILINX.

8. This lab creates the final user constraints file (UCF) from the beginning. Thus no UCF
files need to be imported, as shown in Figure 3-4. Click Next.

(8 New Project

Constraint Files {optional)
e}

Specify UCF File for pheysical and timing constrainks, IF there are mulkiple files then please choose the target %
UICF File, which is where all of the constraints produced by Flanahead will be saved,

X

Canstraint Files (optional)

Add Files. .. ][ Create File. .. Remorye Up Diown

[ < Back, “ Mesxt = J[ Cancel

X1105_c3_04_061910

Figure 3-4: New Project (Import Constraints)
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Project Entry in PlanAhead Tool

9. Choose the product, family, and sub-family for the default part (see Figure 3-5). For
this lab, Virtex5 LX is used.

{8 New Project |g|
Default Part
Choose a default Xilinx part for vour praject., This can be changed later, e,b
Filter
Product |Genera| Purpose - | Package !FF6?6 - |
Earmily |Virtex5 - | Speed Grade |-2 - |
Sub-Family |Virtex5 L - | Temp Grade |C - |
Search: | Q.
Device IOPin Count | Slice | Lut Flop Bram Dsp  Gkx  Poi | Temac  Templow  TempRef = TempHigh = WoltLow | WoltRef  WoltHigh =~ TemperatureGrade
i xcSvle30ffe7e-2 676 4800 19200 19200 32 32 1] 0 1] i} g5 g5 0.95 0.95 1.05 C
@ xCSvIxS0FFE7E-2 B76 F200 28800 28500 45 48 o 0 o 1) 85 85 0.95 0.95 1.05 1#
125 64 1] 0 1] 1} g5 g5 0,95 0.95 1.05 C

[ < Back M Mexk = ][ Cancel

X1105_c3_05_061910
Figure 3-5: New Project (Product Family and Floorplan)
10. Choose the device specifics:

a. Select the FF676 package
b. Select the -2 speed grade

o

Select the C temperature grade
d. Select the xc5vIx85ff676-2 device
11. Click Next.
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12. Figure 3-6 shows the New Project Summary screen, for review of the part and product
family for the new project.

G New Project X
New Project Summary
g@ @ A new post-synthesis project named ‘FloorPlan_SCC" will be created From netlist File 'SCC_LAE_TOP.ngc'

@ 3 netlist directaries will be added.
& Mo constraints files will be added, Use File | Add Constrainks to add them later,

@ The default part and product Family For the new project:
Default Part: xcSvlESFare-2
Product: WirtexS
Farnily: wirtexSl:
Package: fF&7a
Speed Grade: -2

PlanAhBad To create the project, click Finish

[ < Back. ]L Finish J[ Cancel

X1105_c3_06_061910
Figure 3-6: New Project (New Project Summary)

13. Click Finish.
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14. The PlanAhead tool project is created. Figure 3-7 shows the PlanAhead tool Project
Manager window and the Open Netlist Manager window for the FloorPlan_SCC

project.

(3 FloorPlan_SCC - Project Manager - [C:\Xilinx_Design\PlanAhead\F loorPlan_SCCAF loorPlan_SCC.ppr] - PlanAhead 12.1
File  Edit Window  Select

FeEeaX KGBZ PSrRBRRE @ 3B

Project Manager Project Manager

Help

Tools Layout

Wiew  Flow

Sources a 0Og = =
% Praject Settings T 63 EL, -— = % Project Settings Edit (& E Project State 3
| L 5 pi
N oy B |
'03 #dd Sources '_l S Project Mame:  FloorPlan_SCC Skatus! Ready
Marme Libraty Location
EB Add Constraints - Product Family:  Wirkexs Next Step  Implement
= R Default Parki  xcSvlxBSH67E-2
= cfaulk Park:  xcBvb -
E Project Summary i B ENGCH)
(@ aes.ngc C:hxilinx_DesigniPlanahead i 7 -
Netlist Design | - (@ aes_r.ngc C:ilinz:_DesigniPlanahead M CoriMlationoe tings <
- @ compare.ngc Ciiliny_DesigniPlanahead Implementation
[H@® SCC_LAB_TOP.ngc (top) Ciiilinz_DesigniPlanashesad Part: R ESHETE-2
- Constraints (1)
Strategy: ISE Defaults
Implement
| Implemented Design | - ‘ e ] Open Netlist Design Resources S
Resource information is not available.
i Open the netlist design with a particular constraint
€ sef and part, @ Implemented Timing *
Promote Partitions Open with Timing information is not available,
Design Name: Nesk:  Implement
>
Program and Debug Constraint Set; |n:E constrs_1 (ackive) - |
Part: 5 xcSvBSFFaTE-2 (active)
Make active
£ I b =} |E Project Summary x| 4 B
Tel Consols S
Z set_property edif top file {C:VKilinx Design’synthesisVSCC_LAE TOPVICC_LAE TOF.ngc} [get_property srcset [current run]] L]
ca| | import files -force -norecurse {{C:\¥ilinx Design\synthesis\aes) {C:\¥ilinw Desigmisynthesis\aes r) {C:y¥ilinx Desigm)synthesisicompare} {C:yX¥ilinx Desi
=1 I
i { set_property name config l [current_run]
Cﬂ SET_property is partial reconfig true [current project]
< 3

a

h‘ypr_' a Tcl command here
]5 = Tcl Console [Eﬁ Reports ] % Design Runs

| Partial Reconfiguration Flow | .

Cpen Metlisk Design

X1105_c3_07_061910

Figure 3-7: PlanAhead Tool Project Manger Window (Open Netlist Design)

15. To open the netlist design in the PlanAhead tool, under the Project Manager pane on
the left, select Netlist Design — Open Netlist Design....

16. Set the design name to SCC_LAB_1. Click OK.
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17. The PlanAhead tool project now looks as shown in Figure 3-8.

T FloorPlan_SCC - Netlist Design - [C:Wilinx_Design\PlanAhead\FloorPlan_SCCFloorPlan_SCC.ppr] - PlanAhead 12.1
Fie FEdt View Fow Toos Window Select Layout Help
FECE OMAXH Far AT D4R BbLL® IAHEG WD

Netlist Design  SCC LAE 1 -

Project Manager

Netlist

rO@ x

Netiist Design

[B] Resourcs Estimation

@ PRunDRC
(8)
UL_AES (ze5)

- I Uz_AESZ (aes 1)

I U3_Comp (compare)

[ Run Maise Analysis
& Report Tining
Ty, Slack Histagram

% Set up Chipscope

Implement

L

Promote Partitions

Properties

s

£ Sources| 2 Tmin, Physi.. | ¢ Confi... ] Netlist

2 % K ¥ [ER &%

BOg x

< )|

@ Device x| I Project Summary 4pE

Tel Consale

ivans

<

3| INFO: [HD-GDRC 0] Loading list of dres for the architecture : Cr/Xilinx/12.1/ISE_DS/Plankhead/. /parts/wilime/virtexS/drc.xnl
INFO: [HD-LIB 0] Reading timing library C:/Xilimk/12.1/T8E_DS/Planihead/. /parts/xilin/virtexs/virtexS. lib .
INFD: [HD-LIB 17 Done reading timing library C:/Xilime/12.1/T5E_D3/Plankhead/. /parts/xiline/virtexS/vircexSs. 1ib .

Partial Reconfiguration Flow

(3]

File Edit “iew Flow Tools
¢ m
Project Manager
Netlist Design -
|E Resource Estimation

@ RrunDRC
[ Run Noise Analysis

@ Report Tiring

L 1, Slack Histogram

1@. Set up ChipScope

Window  Select

MAXHTORABED S

> .

Implement

o

Promote Partitions

Layout  Help

2ebB B3O

Netlist Design - SCC L

Ietlist o 0o ® P
[<=2] .
= HE M
Iﬁ SCC_LAB_TOP | &
[ ) Mets (275 v
| Primitives (€] L o3
Ul_AES1 {aes) i
U2_AES2 (aes_r) @
U3_Camp (compare) - 3
,;;

&

EE
=

v K B SR

X1105_¢3_08_061910

Figure 3-8: PlanAhead Project View

18. The project was turned into a PR project in step 4; therefore, the File — Set PR Project
option is grayed out to indicate that this step has been completed.
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Placing I/Os with the PlanAhead Tool

Placing I/Os with the PlanAhead Tool

When placing I/Os, it is imperative to consider the physical location of I/Os in relation to
the logic regions they interface with. For example, the clock input can be placed anywhere
because it does not have to be isolated. Because the LED pin is part of the compare logic,
it needs to be physically placed in that region. Similarly, the reset and push_button pins are

owned by the aes logic, so they need to be physically placed inside that region. To place
the PlanAhead tool in site constraint mode:

1. Select the symbol shown in Figure 3-9 that is on the vertical shortcut bar between the
netlist window and the device window.

Metlisk L= B S 4
= "|E

3 5CC_LAB_TOP

+--[= Mets (275)

+--[=) Primitives (6]

+-[@] U1_AES] (zes)

+-[@] Uz_AESZ (aes_r)

+ - [@] U3_Comp {compare)

B

go o . B o .

X1105_¢3_09_062210

Figure 3-9: Select Site Constraint Mode Symbol

SCC Lab with Virtex-5 Family for ISE Tools 12.1 www.xilinx.com 55
XAPP1105 (v1.1.2) June 19, 2013


http://www.xilinx.com

Chapter 3: Floorplanning the System

& XILINX.

2. Select Edit — Find (shortcut: Ctrl-F). A Find window appears, as shown in

Figure 3-10.

(8 Find

Find: |Sites

M |

Criteria

X]

|I"-.Iame

- | |mat|:hes

-~ | |F14

More

Fewer

[ ]Match Case

Ok H Cancel ]

X1105_¢3_10_061910

Figure 3-10: Find

3. Select Sites from the Find pull-down menu.

Select Name and matches from the two pull-down menus under Criteria.

5. Type F14 in the remaining field box and click OK.

The search results appear on a tab in the Find Results section at the bottom left of the
PlanAhead tool window.
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6. Select the result and press F9 to zoom to the current selection, as shown in Figure 3-11.
Alternatively, select View — Fit Selection from the top menu bar to perform the same
task.

T8 FloorPlan_SCC - Netlist Design - [C:\Xilinx_Design\PlanAhead\FloorPlan, SCC\FloorPlan_SCC.ppr] - PlanAhead 12.1
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Figure 3-11: Find Results
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7. Select Edit — Find (shortcut: Ctrl-F). A Find window appears, as shown in
Figure 3-12.

Find; |F'|:|rts

i |

Criteria

|I"-.Iame

- | |mat|:hes

- | |ck

More

Fewer

[ ]Match Case

L Ok ][ Cancel ]

X1105_c3_12_061910

Figure 3-12: Find

8. Select Ports from the Find pull-down menu.

9. Select Name and matches from the two pull-down menus under Criteria.

10. Type clk in the field box, and click OK. The search results appear on a tab in the Find
Results section at the bottom left of the PlanAhead tool window.
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Placing I/Os with the PlanAhead Tool

11. Click and drag the result clk to the site identified in step 2 through step 6, as shown in
Figure 3-13.
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Figure 3-13: Drag clk
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12. Repeat step 1 to step 11 to place “reset” at D11.

13. Repeat step 1 to step 11 to place “push_button” at D10.

14. Repeat

step 1 to step 11 to place “led” at P6.
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Placing DCM with the PlanAhead Tool

These steps describe how to place the digital clock manager (DCM) using the
PlanAhead tool:

1. Select Edit — Find (shortcut: Ctrl-F) and select Sites from the Find pull-down menu.

2. Select Name and matches from the two pull-down menus under Criteria (see
Figure 3-14).

(3 Find |g|
Find: |sites - |
Criteria
Marme ~ | Imatches * | |3cm_apv_sovs

Faer [] Match Case

L Ok J[ Cancel ]

X1105_c3_14_062010
Figure 3-14: Find
3. Type DCM_ADV_X0Y8 in the field box, and click OK.

The search results appear on a tab in the Find Results section at the bottom left of the
PlanAhead tool window.
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4. Select this result and press F9 to zoom to the current selection. The PlanAhead tool
then zooms to the selected location (see Figure 3-15). Alternatively, select View — Fit
Selection from the top menu bar to perform the same task.
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Figure 3-15: Search Results
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5. In the Netlist window, expand Primitives, then drag TOP_DCM_ADV to the
DCM_ADV_X0Y8 box, as shown in Figure 3-16.
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Figure 3-16: DCM_ADV_XO0Y8

6. Repeat step 1 through step 5 to place TOP_CLKO_BUFG at BUFGCTRL_X0Y31.

7. Repeat step 1 through step 5 to place the TOP_CLKDEV_BUFG at
BUFGCTRL_X0Y30.
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Setting Up Timing Constraints with the PlanAhead Tool

This section shows that timing constraints can be applied to each module and the top-level
design easily with the PlanAhead tool.

1. Select the Timing Constraints tab in the Netlist Design window, and click the Create
New Constraint button located at the top of the Netlist/Constraints window (see
Figure 3-17).

@ FloorPlan_SCC - Netlist Design - [C: Xilinx_Design\PlanA head\FloorPlan_SCC\FloorPlan_SCC.ppr] - PlanAhead 12.1
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Figure 3-17: Create New Constraint
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2. Add a basic period constraint of 20 ns to the design by entering the value as shown in
Figure 3-18.

(3 New Timing Constraint
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& Input pad ko clk offset
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Petind Specification
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£ Dbject False path [ ] Input jitker: |r_| ||sz b |
& Group False path
& Feedback
L oF J [ Cancel
X1135_c3_18_062010
Figure 3-18: New Timing Constraint
3. Click OK.

4. Create a new timing constraint for Input pad to clk offset. Check the Delay value box
and add a global input constraint of 6 ns to the design by entering the value as shown
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Setting Up Timing Constraints with the PlanAhead Tool

in Figure 3-19.
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Figure 3-19: New Timing Constraint
5. Click OK.

6. Create a new timing constraint for Clk to output pad offset. Check the Delay value box

and add a global output constraint of 6 ns to the design by entering the value as shown
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in Figure 3-20.
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Figure 3-20: New Timing Constraint (Delay Value)
7. Click OK.
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Defining RP or ISO Partitions with the PlanAhead Tool

@8 FloorPlan_SCC - Netlist Design - [C:\Xilinx_Design\PlanAhead\FloorPlan_SCC\FloorPlan_SCC.ppr] - PlanAhead 12.1

Each partition must be turned into either a reconfigurable partition (RP) or an ISO partition

as follows:

1. Select and right-click on U1_AES (aes) in the Netlist tab and select Set Partition from

the pull-down menu (see Figure 3-21).

2. The Set Partition wizard opens. Click Next.
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Figure 3-21:

Set Partition
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3. Select is a reconfigurable Partition, as shown in Figure 3-22. Click Next.

(8 Set Partition

Is the Partition reconfigurable?

Specify whether the Partition is reconfigurable,

Instance 'U1_AEST

@® is a reconfigurable Partition

O i a Partition

]

[ < Back “ Mext = |[ Cancel

X1135_c3_22_062010

Figure 3-22: Set Partition (Set Reconfigurable Partition)

4. Keep the default name at module_1. If there are to be multiple configurations for this
block, the user should change the field to a more descriptive name for that specific

configuration. Click Next.
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5. The Set Partition Summary screen is displayed, as shown in Figure 3-23. Click Finish.

(8 Set Partition

Set Partition Summary

{ @ A reconfigurable partition will be set For instance 'U1_AESL'
-\J

A new reconfigurable module named 'module_1' will be created For instance
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[ < Back IL Finish J[ Cancel

X1135_c3_23_062010

Figure 3-23: Set Partition (Set Reconfigurable Partition)

6. Repeat step 1 through step 4 for the U2_AES2 (aes_r) partition.
Repeat step 1 through step 4 for the U3_Comp (compare) partition with the following
exception:

Select the is a Partition option instead of the is a reconfigurable Partition option.
The compare block is an ISO block, not an RP block. This option is selected in the Set
Partition wizard screen (shown in Figure 3-22).
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8. A new Pblock must be created for the compare block. A Pblock is automatically
created for RPs but not for ISO partitions. Select and right-click on U3_Comp
(compare) in the Netlist tab and select New Pblock from the pull-down menu (see
Figure 3-24). Keep the default name, pblock_U3_Comp, and click OK.
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Figure 3-24: Create New Pblock for the U3_Comp (compare) Partition
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Defining Attributes for each RP or ISO Partition with the

PlanAhead Tool

SCC rules have many additional constraint rules as opposed to a traditional PR flow. It is
necessary to define several attributes for each partition:

1. Under the Netlist tab of the Netlist Design pane, select the U1_AES1 (aes) instance.
2. Under the Instance Properties window, select the Attributes tab for U1_AESI.

3. Select the Add pre-defined attributes... button (a green “+” symbol).

4. Select the SCC_ISOLATED attribute (see Figure 3-25).

5. Click OK.
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Figure 3-25: Add Pre-defined Attributes (SCC_ISOLATED)
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6.

7.
8.

In the Instance Properties window, scroll down to and check the box for the newly
added SCC_ISOLATED attribute. Click Apply (see Figure 3-26).
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lib_cell

narne
ohlock

TYpE v

SCC_ISOLATED
Attribute Type: Boolean  Read-onlk: Mo
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s Apply H |# Cancel ]

X1105_c3_26_062210

Figure 3-26: Instance Properties (SCC_ISOLATED)

Repeat step 1 through step 6 for the U2_AES2 (aes_r) instance.
Repeat step 1 through step 6 for the U3_Comp (compare) instance.

The PRIVATE attribute should be set for each pblock in the PlanAhead tool GUI as follows:

9.

10.

11.
12.

13.
14.
15.

Under the Physical Constraints tab, select the pblock_U1_AES pblock, right-click
on the selection, and click on Pblock Properties in the resulting menu.

Click on the Attributes tab of the Pblock Properties window, and click on the green
“+” button to add pre-defined attributes.

Click on the PRIVATE attribute to select it, and click OK.

Select the attribute PRIVATE in the general attributes list in the Pblock Properties
window, and select NONE.

Click Apply.
Repeat step 9 through step 13 for pblock_U2_AES2 and set PRIVATE to NONE.
Repeat step 9 through step 13 for pblock_U3_Comp and set PRIVATE to NONE.
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Setting Up the Area Groups for the RP Regions with the
PlanAhead Tool

These steps configure the area groups for the RP regions:

1. Under the Physical Constraints pane, select the block pblock_U1_AEST1.

2. Right-click on pblock_U1_AES1 and select Set Pblock Size from the pull-down
menu.

3. Draw a rectangle in the upper-left corner of the device window, as shown in
Figure 3-27. (The rectangle does not have to be 100% accurate—it will be resized
shortly.)

X1105_c3_27_062210

Figure 3-27: Pblock Layout

Note: The PlanAhead tool might resize the rectangles to many different combinations of
smaller rectangles. The user needs only to ensure that there is one configurable logic block
(CLB) of separation between the Pblocks AES1, AES2, and COMPARE.
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A dialog box (see Figure 3-28) appears with various attributes and associated
checkboxes. All boxes must be checked, including (if listed) DCM_ADV, PLL_ADV,
BUFGCTRL, BUFR, and BUFIO. Even though most of these blocks are not in the
design, it is important to select them to take advantage of their routing resources. All
used components must be included.

Note: Trusted Routing requires that all clocking components be assigned to the AREA GROUP
that physically contains the component, even though the component is not logically instantiated
in the HDL of that module.

@ Set Phlock

'\-‘p Which resaurces dowau wish pblack_1_AES1 ko constrain?

arids

SLICE

BLIFTO
ELIFR:
DCI

DSP48
IDELAVCTRL
ILOGIC

I0E

IODELAY
OLOGIC
FMYERAM

RAMEZE

(4 ] [ Cancel

X1105_c3_28_062210
Figure 3-28: Set Pblock

Click OK.

In the Choose LOC mode dialog box, select the action Leave all location constraints
in their current position.

Click OK.
Ensure that pblock_U1_AES1 is selected in the Physical Constraints pane.

74

www.xilinx.com SCC Lab with Virtex-5 Family for ISE Tools 12.1
XAPP1105 (v1.1.2) June 19, 2013


http://www.xilinx.com

& XILINX. Setting Up the Area Groups for the RP Regions with the PlanAhead Tool

9. Select the Rectangles tab in the Pblock Properties window (see Figure 3-29).

Pblock Properties o O

o
3

y X 310
[# phlock_U1_aES1

Id Alo ¥ Lo aHi ¥ Hi

B | o[ i e s

General | Statistics | Instances | Rectangles | Atkributes

X1105_c3_29_062210

Figure 3-29: Pblock Properties
10. Adjust the rectangle graphically as necessary to match these coordinates:
XLo=0
YLo=1
X Hi =63
Y Hi =65
11. Under the Physical Constraints tab, select the block pblock_U1_AES1.

12. Right-click on pblock_U1_AES1 and select Add Pblock Rectangle from the
pull-down menu.
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13. Draw a rectangle in the upper center of the device window, as shown in Figure 3-30.
(The rectangle does not have to be 100% accurate—it will be resized shortly.)

X1105_¢3_30_062210

Figure 3-30: Pblock Layout
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14. A dialog box (see Figure 3-31) appears with various attributes and associated
checkboxes. All boxes must be checked, including (if listed) DCM_ADV, PLL_ADV,
BUFGCTRL, BUFR, and BUFIO. Even though most of these blocks are not in the
design, it is important to select them to take advantage of their routing resources. All
used components must be included.

Note: Trusted Routing requires that all clocking components be assigned to the AREA GROUP

that physically contains the component, even though the component is not logically instantiated
in the HDL of that module.

(3 Add Rectangle

\3) Which ranges should be added to pblock_U1_AES1?

arids

SLICE

DCM_ADY

PLL_ADY

PMYERAM

RAME36

[ Ok ] [ Cancel

X1105_c3_31_062210
Figure 3-31: Add Rectangle

15. Click OK.
16. Ensure that pblock_U1_AES1 is selected in the Physical Constraints pane.
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17. Select the Rectangles tab in the Pblock Properties window (see Figure 3-32).

18.

19.
20.

Pblock Properties g 0O a =

ol
[# phblock_1J1_aES1

Id & Llo ¥ Lo aHi ¥ Hi

E
= 2 0 1 63 £5

General | Statistics | Instances | Rectangles | Atkributes

X1105_c3 32 062210
Figure 3-32: Pblock Properties

Adjust the rectangle graphically as necessary to match these coordinates:

X Lo =65

YLo=1

X Hi =109

Y Hi=31

Under the Physical Constraints tab, select the block pblock_U1_AES1.

Right-click on pblock_U1_AES1 and select Add Pblock Rectangle from the
pull-down menu.
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21. Draw a rectangle in the upper right of the device window, as shown in Figure 3-33.
(The rectangle does not have to be 100% accurate—it will be resized shortly.)

pblock U1 AES

X1105_c3_33_062210

Figure 3-33: Pblock Layout
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22. A dialog box (see Figure 3-34) appears with various attributes and associated
checkboxes. All boxes must be checked, including (if listed) DCM_ADV, PLL_ADV,
BUFGCTRL, BUFR, and BUFIO. Even though most of these blocks are not in the
design, it is important to select them to take advantage of their routing resources. All
used components must be included.

Note: Trusted Routing requires that all clocking components be assigned to the AREA GROUP

that physically contains the component, even though the component is not logically instantiated
in the HDL of that module.

(3 Add Rectangle

\;i) Which ranges should be added to phlack_11_gES1?
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[_ Ok, ] [ Cancel

X1105_c3_27_062210
Figure 3-34: Add Rectangle

23. Click OK.
24. Ensure that pblock_U1_AES1 is selected in the Physical Constraints pane.
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25. Select the Rectangles tab in the Pblock Properties window (see Figure 3-35).

Pblock. Properties g0 a =

L 4L
[ phblock_L11_AES1

Id A lo ¥ Lo AHi Y Hi

8] | 1zl i 5| 53
= z B5 1 109 31
= 3 a 1 63 B5

General | Statistics | Instances | Rectangles | Attributes

X1105_c3_35_062210

Figure 3-35: Pblock Properties

26. Adjust the rectangle graphically as necessary to match these coordinates:
X Lo =112

YLo=1
XHi=155

YHi=

53

27. Under the Physical Constraints tab, select the block pblock_U2_AES2.
28. Right-click on pblock_U2_AES2 and select Set Pblock Size from the pull-down

menu.
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29. Draw a rectangle in the lower left-hand corner of the device window, as shown in
Figure 3-36. (The rectangle does not have to be 100% accurate—it will be resized

shortly.)

bblock U2 AES2

X1105_c3_36_062210

Figure 3-36: Pblock Layout
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30. A dialog box (see Figure 3-37) appears with various attributes and associated
checkboxes. All boxes must be checked, including (if listed) DCM_ADV, PLL_ADV,
BUFGCTRL, BUFR, and BUFIO. Even though most of these blocks are not in the
design, it is important to select them to take advantage of their routing resources. All
used components must be included.

Note: Trusted Routing requires that all clocking components be assigned to the AREA GROUP
that physically contains the component, even though the component is not logically instantiated
in the HDL of that module.

{3 Set Pblock
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X1105_c3_37_06221 0

Figure 3-37: Set Pblock

31. Click OK.
32. Ensure that pblock_U2_AES2 is selected in the Physical Constraints pane.
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33. Select the Rectangles tab in the Pblock Properties window (see Figure 3-38).

Pblock Properties g0 a =
¢ %5
(9 phblock_UZ_AESZ

Id A lo ¥ Lo AHi Y Hi

Bl ] o eo| el i3

General | Statistics | Instances | Rectangles | Attributes

X105 c3 38 062210
Figure 3-38: Pblock Properties
34. Adjust the rectangle graphically as necessary to match these coordinates:
XLo=0
Y Lo = 68
X Hi=63
Y Hi =131

35. Under the Physical Constraints tab, select the block pblock_U2_AES2.

36. Right-click on pblock_U2_AES2 and select Add Pblock Rectangle from the
pull-down menu.
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37. Draw a rectangle in the lower center of the device window, as shown in Figure 3-39.
(The rectangle does not have to be 100% accurate—it will be resized shortly.)

U2 AES2

X1105_c3_39_062210

Figure 3-39: Pblock Layout

38. A dialog box (see Figure 3-40) appears with various attributes and associated
checkboxes. All boxes must be checked, including (if listed) DCM_ADV, PLL_ADV,
BUFGCTRL, BUFR, and BUFIO. Even though most of these blocks are not in the
design, it is important to select them to take advantage of their routing resources. All
used components must be included.

Note: Trusted Routing requires that all clocking components be assigned to the AREA GROUP
that physically contains the component even though the component is not logically instantiated in
the HDL of that module.

(8 Add Rectangle
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Figure 3-40: Add Rectangle
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39. Click OK.
40. Ensure that pblock_U2_AES2 is selected in the Physical Hierarchy pane.

41.

42.

43.
44.

Select the Rectangles tab in the Pblock Properties window (see Figure 3-41).

Pblock Properties g0 a =
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(9 phblock_UZ_AESZ
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Figure 3-41: Pblock Properties

Adjust the rectangle graphically as necessary to match these coordinates:

XLo =65

Y Lo =101

X Hi =109

Y Hi =131

Under the Physical Constraints tab, select the block pblock_U2_AES2.

Right-click on pblock_U2_AES2 and select Add Pblock Rectangle from the
pull-down menu.
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45. Draw a rectangle in the lower right of the device window, as shown in Figure 3-42.
(The rectangle does not have to be 100% accurate—it will be resized shortly.)

pblock U2 AES2

X1105_c3_42_062210

Figure 3-42: Pblock Layout
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46. A dialog box (see Figure 3-43) appears with various attributes and associated
checkboxes. All boxes must be checked, including (if listed) DCM_ADV, PLL_ADV,
BUFGCTRL, BUFR, and BUFIO. Even though most of these blocks are not in the
design, it is important to select them to take advantage of their routing resources. All
used components must be included.

Note: Trusted Routing requires that all clocking components be assigned to the AREA GROUP

that physically contains the component, even though the component is not logically instantiated
in the HDL of that module.
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Figure 3-43: Add Rectangle

47. Click OK.
48. Ensure that pblock_U2_AES2 is selected in the Physical Constraints pane.
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49. Select the Rectangles tab in the Pblock Properties window (see Figure 3-44).

Pblock Properties
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Figure 3-44: Pblock Properties
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il
3

X1105_c3_44_062210

50. Adjust the rectangle graphically as necessary to match these coordinates:
X Lo =112

YLo=79
XHi=155
Y Hi =131
51. Under the Physical Constraints tab, select the block pblock_U3_Comp.
52. Right-click on pblock_U3_Comp and select Set Pblock Size from the pull-down

menu.
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53. Draw a rectangle in the center of the device window, as shown in Figure 3-45. (The
rectangle does not have to be 100% accurate—it will be resized shortly.)

[aadadedsadad s o TARLERIRSERLRSRY.

X1105_c3_45_062210

Figure 3-45: Pblock Layout
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54. A dialog box (see Figure 3-46) appears with various attributes and associated
checkboxes. All boxes must be checked, including (if listed) DCM_ADV, PLL_ADV,
BUFGCTRL, BUFR, and BUFIO. Even though most of these blocks are not in the
design, it is important to select them to take advantage of their routing resources. All
used components must be included.

Note: Trusted Routing requires that all clocking components be assigned to the AREA GROUP
that physically contains the component, even though the component is not logically instantiated
in the HDL of that module.
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X1105_c3_46_062210

Figure 3-46: Set Pblock

55. Click OK.

56. In the Choose LOC mode dialog box, select the action Leave all location constraints
in their current position.
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57. Click OK.
58. Ensure that pblock_U3_Comp is selected in the Physical Constraints pane.
59. Select the Rectangles tab in the Pblock Properties window (see Figure 3-47).
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General | Statistics | Instances | Rectangles | Attributes

X1105_c3_47_062210
Figure 3-47: Pblock Properties
60. Adjust the rectangle graphically as necessary to match these coordinates:
X Lo =67
Y Lo=34
X Hi =107
Y Hi =98
61. Under the Physical Constraints tab, select the block pblock_U3_Comp.

62. Right-click on pblock_U3_Comp and select Add Pblock Rectangle from the
pull-down menu.
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63. Draw a rectangle in the center right of the device window, as shown in Figure 3-48.
(The rectangle does not have to be 100% accurate—it will be resized shortly.)

ablock U3 Comp

X1105_c3_48_062210

Figure 3-48: Pblock Layout
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64. A dialog box (see Figure 3-49) appears with various attributes and associated
checkboxes. All boxes must be checked, including (if listed) DCM_ADV, PLL_ADV,
BUFGCTRL, BUFR, and BUFIO. Even though most of these blocks are not in the
design, it is important to select them to take advantage of their routing resources. All
used components must be included.

Note: Trusted Routing requires that all clocking components be assigned to the AREA GROUP
that physically contains the component, even though the component is not logically instantiated
in the HDL of that module.
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Figure 3-49: Add Rectangle

65. Click OK.
66. Ensure that pblock_U3_Comp is selected in the Physical Constraints pane.
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67. Select the Rectangles tab in the Pblock Properties window (see Figure 3-50).

68. Adjust the rectangle graphically as necessary to match these coordinates:
X Lo =109

Y Lo =56
XHi=155
YHi=76
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X1105_c3_50_062210

Figure 3-50: Pblock Properties
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69. The final layout is shown in Figure 3-51. Each block is separated by one CLB to ensure
SCC isolation. A block RAM, DSP, IOB, or any other site type that contains a Global
Switch Matrix (GSM) can be used for this isolation.

X1105_c3_51_062210

Figure 3-51: Final Layout

70. Ensure that there is one CLB of spacing between each area group.
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Design Flow Progress

The System Floorplanning block of the SCC system design flow diagram is complete, as
shown in Figure 3-52.

Module Synthesis

System Floorplanning

:

Timing Analysis

:

IVT on UCF File

:

Design Implementation

:

IVT on NCD File

X1105_¢3_52_062210

Figure 3-52: SCC System Design Flow with System Floorplanning Block Complete
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Running Report Timing with the PlanAhead Tool

This section tests the timing constraints that were set up in Setting Up Timing Constraints
with the PlanAhead Tool, page 63.

1. Select Tools — Report Timing and click OK (see Figure 3-53).

(8 Report Timing

Results Mame: |resulks_2 |

Targets | Cptions | Advanced | Timer Settings
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Through Paint Groups
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Mare Fewer
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Toi | = Rissiral_~ |

Command: |repu:urt_timing -delay_tvpe max -path_type Full_clock_expanded |

oK ]| Cancel |

X1105_c3_53_062210
Figure 3-53: Report Timing Dialog Box

2. Anew tab, Timing Results, appears at the bottom with a sub-tab named as specified in
the Run TimeAhead window (results_1 in this case). As specified when launched,
TimeAhead reports the 10 paths closest to missing timing.
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Design Flow Progress

The Timing Analysis block of the SCC system design flow diagram is complete, as shown
in Figure 3-54.

Module Synthesis

System Floorplanning

:

Timing Analysis

:

IVT on UCF File

:

Design Implementation

:

IVT on NCD File

X1105_c3_54_062410

Figure 3-54: SCC System Design Flow with Timing Analysis Block Complete

Exporting the Design

At this stage, the design can be exported. The user can export either the combined netlist in
EDIF form, the top-level UCE, or both, if desired. For this lab, only the UCF need be
exported for checking by the Isolation Verification Tool.

1. To export the netlist, select File — Export Netlist.

2. Browsetothe . .\Xilinx Design\PlanAhead directory and keep the default
filename FloorPlan_SCC.edf.

3. Click OK.

To export the constraints file, select File — Export Constraints and browse to the
desired location or choose the default location
..\Xilinx_ Design\PlanAhead\FloorPlan_SCC\SCC_Lab_1.ucft.

5. Click OK.
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Chapter 4

Running the Isolation Verification Tool
Against the UCF

The Xilinx® Isolation Verification Tool (IVT) software verifies that an FPGA design that has
been partitioned into isolated modules meets the stringent standards for a fail-safe design.
IVT is a batch application with a command line and file-based user interface. While there is
a graphical output, there is no graphical user interface.

While not required, it is highly recommended that the user run IVT on the UCEFE. This can
catch pin and area group isolation faults early in the design when changes are more easily
integrated. The steps in this chapter guide the reader through the process. After
implementation, the IVT native circuit description (NCD) test (required for SCC designs) is
run against the routed design.

Creating the File Used to Run the IVT UCF Test

These steps describe how to create the file used to run the IVT UCF test:

1.
2.

Open the directory . .\Xilinx Design\ivt.

The ivt. zip file posted on the Isolation Design Flow page contains the files needed
for IVT:

e ivt.exe-the IVT executable for IVT

e IVT _End User_ License_Agreement.pdf —theIVT user license
Create a new text file and name the file SCC-LAB_ucf . ivt with these contents:

-device xc5v1x85 -package ff676
# Groups Isolation Group Area Group

-group AES pblock_ Ul_AES1
-group AES T pblock_ U2_AES2
-group COMPARE pblock_U3_Comp

# Pin Isolation Groups
-pig SCC-LAB.pig

# User Constraint File
..\PlanAhead\Floorplan_SCC\SCC_LAB.ucf

# Output file
-output SCC-LAB_ucf.rpt
Notice the instructions placed in the IVT command file:

a. The first line sets the target device and package for IVT to compare against.
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5.

b. Three isolation groups are assigned: AES, AES_r, and COMPARE.

Note: These names are arbitrary. If desired they can be named the same to denote RED
and BLACK groups.

c. Three area groups are assigned: pblock_U1_AES1, pblock_U2_AES2, and
pblock_U3_Comp.

Note: These names must match the area groups in the UCF.
d. IVT points to the UCF.
e. IVTis told where to place the output file and its associated name.

Save and close the IVT command file.

Creating the Pin Isolation Group File

The pin isolation group (PIG) file is an IVT command file that defines which pins are
associated with what isolation groups. These steps describe the process for creating a PIG

file:
1.
2.

Open the directory .. \Xilinx_Design\ivt.
Create or modify a text file and name the file SCC-LAB. pig with these contents:

# Place all Global (top level) signals here (each commented out)
# NET "clk" LOC = Fl1l4;

ISOLATION _GROUP AES BEGIN
NET "reset" LOC = D11;
NET "push_button" LOC = D10;

END ISOLATION_GROUP

ISOLATION_GROUP AES_r BEGIN
# There are no pins in AES_r
END ISOLATION_GROUP

ISOLATION_GROUP COMPARE BEGIN
NET "led" LOC = P6;
END ISOLATION_GROUP

Notice the instructions placed in the IVT PIG file:
a. The clock pin, clk, is commented out because it is not required to be isolated.

b. The three isolation groups that were created in the IVT UCF command file have
their associated pins assigned to them.

The isolation group definitions must match the isolation group definitions from the
IVT command created in Creating the File Used to Run the IVT UCF Test.

Hint: The IVT PIG file uses UCF syntax for each pin definition. It is useful to copy the
pins from the UCF and place them in the PIG file as a starting point. From there, the
user can either comment out the lines at the top level or add isolation group definitions
around the remaining pins to assign them to their specific isolation group.

Running the IVT UCF Test

These steps describe how to run the IVT UCF test:

1.
2.

Open a DOS command prompt (Start - Run — cmd).
Navigate to the . . \Xilinx_Design\ivt directory.
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Examining the Output from the IVT UCF Test

Run the UCF test by typing the following at the command prompt:

ivt -f SCC-LAB_ucf.ivt

The output for a successful UCF test run is “SUCCESS!”.

For more detailed messages from IVT, add the -verbose switch to the IVT command

file or at the command line.

Hint: It is useful to add this command line to a file with the name run_ivt_ucf.bat
so that it can be double-clicked from a Windows Explorer window. A sample of this file

can be found in the . . /ivt directory.

Examining the Output from the IVT UCF Test

The output report has five key sections:

1.
2.

Isolation Groups and Area Groups
Pin Isolation Summary

Die Pin Adjacency Violations: 0
Package Pin Adjacency Violations: 0
Bank Isolation Violations: 0

Area Fault Summary
Area Group Faults: 0

Isolation Verification Summary

UCF file contains 0 constraint violations.

Isolation analysis completed.
Elapsed time: 0:00:03
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Design Flow Progress

The IVT on UCF File block of the SCC system design flow diagram is complete, as shown
in Figure 4-1.

Module Synthesis

System Floorplanning

:

DRC and Timing

:

IVT on UCF File

:

Design Implementation

:

IVT on NCD File

X1105_c4_01_062210

Figure 4-1: SCC System Design Flow with IVT on UCF File Block Complete
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Chapter 5

Implementing the Design with the

PlanAhead Tool

Generating and Running an Implementation

These steps describe how to generate and run a design implementation (1):

1. From the Project Manager pane in the PlanAhead™ tool:
a. Select Implement — Implementation Settings... (see Figure 5-1).

{8 FloorPlan_SCC - Netlist Design - [C:\Xilinx_Design\PlanAhead\FloorPlan_SCC\FloorPlan_SCC.ppr] - PlanAhead 12.1

File Edit Ve~ Flow Tools Window Select  Lavout  Help
FEEHDMAXH TSR SBL/PE*RABE BEORG W B
Project Manager Netlist Design - SCC-LAB 1 - j] Design Planner
Metlist 2O X )
] Netlist Design - | E—— b
- = HE ,
|E R.esource Estimation 3 5CC_LAB_TOR &
@ RunDRC Mets (275) b
Prirnitives (5 ) =,
BRI Run Maise Analysis U1_AEST (aes)
O n i U2_AESZ (aes_r) IE?
- Report Timing i
& U3_Comp (compare) )
]I_IJIL Slack Histagram o
1@ Set up ChipScope =]
D x
ags
34 3
Implement ,fl#
&  Implementation Settings. .. -
|:§ Create Multiple Runs. .. i
= L]
=F 4
& [
% 3
&» Sources~ 3] Metlist | <% Configurati.. Physical Co,, & Timing Cons.
X1105_c5_01_062310
Figure 5-1: Implement Design (Implementation Settings)

1. To implement a design using the PlanAhead tool 12.1, refer to the process detailed in Appendix A, Modified
Implementation of the PlanAhead Tool 12.1.
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b. An Implementation Settings dialog box appears (see Figure 5-2). To launch a run,

accept the defaults and click Run.

(8 Implementation Settings

_ i | Change implementation options and launch the run,

3

Options
Fark: |6ﬁﬁ #CSvlxBSFFE7E-2 (active) |
Conskraint Set: |.E constrs_1 (ackive) - |
Options: A ISE Defaults (ISE 12) v | (-]
Launch Options: |Laun|:h on local host | E]
Specify Partitions: |Nn:| Partitions | E]

Fun |[ Save ][ Cancel ]

X1105_c5_02_062210

Figure 5-2: Implementation Settings

A new tab named Design Runs is created, and a single entry named config_1 is
generated. It immediately starts the run: NGDBUILD — MAP — Place and Route.

An Implementation Completed dialog box appears after the design run is completed.
Select the Open Implemented Design option and click OK.
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4. The Device tab in the Design Planner pane shows the placed, routed, and partitioned
design (see Figure 5-3).

Design Planner

b
< > @

i Device ¥ | E Project Summary < 4 F B

X1105_c5_03_062210
Figure 5-3: Implemented and Floorplanned Design

5. The combined and routed design is placed in this directory:
..\Xilinx_Design\PlanAhead\FloorPlan_SCC\FloorPlan_SCC.runs\config_ 1

The file name is config_1_routed.ncd and its view in FPGA Editor is shown in
Figure 5-4.
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21 Xilinx FPGA Editor - C:WXilinx_Design\PlanAhead\FloorPlan_SCC\FloorPlan_SCC.runs\config_1\config_1_routed.ncd - [Array1] [= |[B](X]
% File Edit Wiew Tools ‘Window Help

D|=(=|E| |

exit
add
attrib
autaroute
clear
delay
drc:
editblack
editmode
find
yellow, | hilite
s
info
probes
autoprobe
roLte
route -fanout
Twap
unraLite

delete

two or more layer buttons, and then clicking on the apply button again. s

JFor Help, press F1 *CSvlES-2fF676 Mo Logic Changes |wild Cards

X1105_c5_04_062210

Figure 5-4: FPGA Editor View
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Design Flow Progress

The Design Implementation block of the SCC system design flow diagram is complete, as
shown in Figure 5-5.

Module Synthesis

System Floorplanning

:

DRC and Timing

:

IVT on UCF File

:

Design Implementation

:

IVT on NCD File

X1105_c5_05_062210

Figure 5-5: SCC System Design Flow with Design Implementation Block Complete
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Verifying the Design with the NCD
Isolation Verification Tool

Creating the File Used to Run the IVT NCD Test

These steps describe how to create the file used to run the IVT NCD test:
1. Open the directory \Xilinx_Design\ivt\.
2. Create a new text file in the \Xilinx_Design\ivt\ directory:
SCC-LAB_ncd.ivt
3. Open the text file SCC-LAB_ncd. ivt in a text editor.
Add these lines to the SCC-LAB_ncd. ivt text test file.

# comment the next line for reduced detail in the report file.

-verbose

# Groups Isolation Group Instance Name in Final NCD
# __________________________________________________
-group AES Ul_AES1

-group AES r U2_AES2

-group COMPARE U3_Comp

# Combined design
. .\PlanAhead\FloorPlan_ SCC\FloorPlan_SCC.runs\impl\floorplans\
fp_v51x85_ff676-2_1\impl_1\impl_1_routed.ncd

# Output Report File

-output SCC-LAB_ncd.rpt

The NCD IVT command file sets these options:

¢ Enables the verbose IVT switch

* Assigns three area groups to the three NCD files making up the project
¢ Points the IVT tool to the combined NCD file

e Tells IVT what to name the output report file and where to put the file

Note: The Isolation Group names are arbitrary, but the instance name must match the actual
design.
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Running the IVT NCD Test

These steps describe how to run the IVT NCD test:

1.
2.
3.

Open a command prompt (Start - Run — cmd).

Navigate to the \Xilinx_Design\ivt\ directory.

To run the IVT NCD test, type the following at the command prompt:
ivt -f SCC-LAB_ncd.ivt

The output for a successful NCD test run is “SUCCESS!”.

Examining the Output from the IVT NCD Test

IVT creates two types of output files. The standard RPT file is a text report file. The SVG
output file is a graphical view of the Virtex®-5 device with colored tiles denoting the
ownership of the tiles by each isolated or PR area.

IVT RPT Output File

These steps describe how to read the various sections of the RPT output file from the IVT
NCD test:

1.

Open the IVT NCD test output file:
\Xilinx_ Design\ivt\SCC-LAB_ncd.rpt

All the groups are listed in the input designs section:

Input Designs

Group AES module: Ul_AES1
Group AES_r module: U2_AES2
Group COMPARE module: U3_Comp

Ensure that Clocks and Resets are listed in the Unidentified Shared Networks section.
For SCC Trusted Routing designs, signals shared between isolated regions are
expected and intended and will show up here. An example of global signals are the
following Global Clock signals, which are expected to be shared outside of an isolated
region:

Unidentified Shared Networks

The networks below are found in multiple isolation groups, therefore it
is incumbent upon the user to prove these signals do not violate data
isolation requirements. Only power, ground, bus macros, global resets
or explicitly permitted control signals may be shared.

clk_ibufg
clkO_buf
clkdev_buf

In the Identified Networks section, ensure that all remaining Clocks are listed in the
Networks Driven by Global Clock Sources section:

Networks Driven by Global Clock Sources (BUFG, DCM, PLL, and PMCD)

clk_fb_i
clk_1i
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Examining the Output from the IVT NCD Test

Notice that in the Identified Networks section, Shared Networks Attached to Bus
Macros are listed, where applicable. All networks passing through Bus macros are
considered safe by IVT and are listed in this section.

Ensure that only bus macros are listed in the bus macro usage summary.

Pay special attention to the package pins, I/O buffers, and I/O banks because the note
states that the user must verify that pins connected to ignored networks are correct.

Package Pins, I/0O Buffers, and I/O Banks

Note: Itis incumbent on the user to verify that pins connected to ignored networks are correct.
For example, pins must not be directly connected to bus macros, but pins can be connected to
clocks, power, and global resets.

Pin(col, row) Bank I/0 Buffer Isolation Group Network

D10( 16, 22) 16 IOB_X2Y198 AES Ul_AES1/push_button_IBUF
D11( 15, 22) 16 IOB_X2Y199 AES Ul_AESl/reset_out

P6( 20, 12) 12 IOB_X2Y121 COMPARE U3_Comp/led_OBUF

Fl4( 12, 20) 3 IOB_X1Y179 ignored clk

The following output in the NCD report indicates that there are no faults in the NCD
and lists the time it took to run the test:

Pin Isolation Summary
Die Pin Adjacency Violations: 0
Package Pin Adjacency Violations: 0
Bank Isolation Violations: 0
Isolation Verification Summary
Design contains 0 constraint violations.

Isolation analysis completed.

Elapsed time: 0:03:35
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IVT SVG Output File

The SVG file created by IVT gives a graphical view of the Virtex-5 device with colored tiles
denoting the ownership of the tiles by each isolated or PR region. The SVG file also visually
highlights that there is a proper fence isolating each of the regions (uncolored tiles).
Figure 6-1 shows the SVG output for the Virtex-5 FPGA design used in the SCC lab.

AAT AT T RAEAAEZFEE TR A AR A DA N BA TN

X1105_c6_01_062510

Figure 6-1: INT SVG File Graphical Output
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The separate isolated regions can be easily recognized in the SVG graphical output and
compared to the FPGA Editor screen capture shown in Figure 1-4, page 9, or the
PlanAhead™ tool floorplan screen capture shown in Figure 5-3, page 107. The SVG format
was chosen because it is a standard format that can be read by a web browser (such as
Microsoft Internet Explorer or Mozilla Firefox) or by Microsoft Visio.

Design Flow Progress

The SCC lab is complete with the IVT on NCD File block of the flow diagram, as shown in
Figure 6-2.

Module Synthesis

System Floorplanning

:

Timing Analysis

:

IVT on UCF File

:

Design Implementation

:

IVT on NCD File

X1105_c6_02_062210

Figure 6-2: SCC System Design Flow with IVT on NCD File Block Complete
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Appendix A

Modified Implementation of the
PlanAhead Tool 12.1

Due to a software issue in the PlanAhead™ tool 12.1, a workaround is required for
modifying the UCF and then running implementation. The PlanAhead tool, which is used
to generate the batch file for implementation, erroneously puts three SCC_ISOLATED
instances into the generated UCF file during implementation. The user thus has to modify
the UCF file generated by the PlanAhead tool. The generated batch script is run to
implement the design. (The design should not be implemented using the PlanAhead tool
because the UCF file is regenerated with the SCC_ISOLATED instances put back in, and
implementation thus fails at ngdbuild.)
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Appendix A: Modified Implementation of the PlanAhead Tool 12.1

Implementing the Design Using the PlanAhead Tool 12.1 and the
Generated Batch Script File

This section describes the steps required to implement the reference design using the
PlanAhead tool 12.1.

1. From the Project Manager pane in the PlanAhead tool, select Implement —
Implementation Settings... (see Figure A-1).

{8 FloorPlan_SCC - Netlist Design - [C:\Xilinx_Design\PlanAhead\FloorPlan_SCC\FloorPlan_SCC.ppr] - PlanAhead 12.1

File Edit ‘Miew Flow  Tools  Window  Select  Lavout  Help
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i i AR 1 -x AP E-2 (active) i
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- - Metlist 20O a x
Netlist Design v |-

el |
= A E

IE Resource Estimation
2 RunDRC

[ Run Moise Analysis

3 5CC_LAB_TOP
B [ Meks (275)

| Primitives (51
U1_AES] (aes)

Uz_AES2 (aes 1)

< Repart Timin
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> |
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a5 Sources-, 3] Metlist | <% Configurati,, Physical Co.. 2 Timing Cons.
X1105_aA_01_062310
Figure A-1: Implement Design (Implementation Settings)
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2.

The Implementation Settings dialog box appears (see Figure A-2). This is not used to

launch a run, but is only used to generate the batch script files. In the Implementation
Settings dialog box, browse the Launch Options menu. In the Specify Launch Options
dialog box, select the Generate scripts only option.

(3 Implementation Settings

i | Change implementation options and launch the run,

Options
Part: |@ %Syl B5FFE76-2 (ackive) |
onskraint Sek: |u£r.‘ conskrs_1 factive) - |
Options: |£ ISE Diefaults (1SE 12) v | E]
Launch Options: |Generate Scripks Onky |

Specify Partitions: |LI1_P.ESl=m|:n:Iule_1 Iz2_AESZ=module_1 U3_Comp=Implement | E]

[ Fun J [ Save ] [/ Cancel ]

/.

/

(8 Specify Launch Options

Launch Directory: |C:'l,XiIinx_Design'l,F‘Ian.ﬁ.head'l,Flnan‘lan_SCC'l,FIu:u:urP'Ian_SCC.runs |E]

Opkions

) Launch Runs on Local Hast:  Bumber of Jobs: |10 -

{®) fenerate scripts only

[ 4 ][ Cancel ]

X1105_aA_02_061810

Figure A-2: Implementation Settings (Specify Launch Options)

3. Click OK on the Specify Launch Options dialog box and then click Run on the
Implementation Settings dialog box.

4. Modify the UCF file generated by the PlanAhead tool in the
. .\PlanAhead\FloorPlan_ SCC\FloorPlan_ SCC.runs\config 1 directory.
Open the UCF in a text editor and remove these three instances:
INST "Ul_AES1" SCC_ISOLATED = "TRUE";
INST "U2_AES2" SCC_ISOLATED = "TRUE";
INST "U3_Comp" SCC_ISOLATED = "TRUE";

5. Save and close the UCF file.
Navigate to the
..\PlanAhead\FloorPlan_SCC\FloorPlan_SCC.runs\config 1 directory.
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7.

10.

Run the batch script file created by the PlanAhead tool. Launch the runme file (.bat
or .sh, depending on the platform).

Note: If the project is open in the PlanAhead tool when the batch file is run, the implementation
process can be monitored through the PlanAhead tool as if the implementation were initiated via
the PlanAhead tool.

The routed NCD file config 1_routed.ncd thatisused to run IVT on NCD File can

be found in the
..\PlanAhead\FloorPlan_SCC\FloorPlan_SCC.runs\config 1 directory.

If the implementation is being monitored in the PlanAhead tool, an Implementation
Completed dialog box appears after the design run is completed. Select the Open
Implemented Design option and click OK.

The Device tab in the Design Planner pane shows the placed, routed, and partitioned
design (see Figure 5-3, page 107).
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