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Objectives

After completing this module, you will be able to:
List the steps of the Xilinx design process

Implement and simulate an FPGA design by using default software
options
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Xilinx Design Flow

Plan & Budget Create Code/ HDL RTL
Schematic Simulation
Implement
Translate Functional Synthesize
Simulation to create netlist
- =
Map
- =
Place & Route
"
Attain Timing Timing Create
Closure Simulation BIT File
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Design Entry

Plan and budget

Two design-entry methods: HDL or schematic

- Architecture Wizard, CORE Generator™ system, and StateCAD tools are available
to assist in design entry

Whichever method you use, you will need a tool to generate an EDIF or NGC
netlist to bring into the Xilinx implementation tools

- Popular synthesis tools include: Synplify, Precision, FPGA Compiler Il, and XST
Simulate the design to ensure that it works as expected!

Plan & Budget Create Code/ HDL RTL
Schematic Simulation
Functional Synthesize
Simulation to create netlist
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Xilinx Implementation

Once you generate a netlist,
you can implement the design

There are several outputs of
implementation

- Reports

- Timing simulation netlists

- Floorplan files

- FPGA Editor files

- and more!

Xilinx Tool Flow 3a -7 © 2005 Xilinx, Inc. All Rights Reserved

Implement

Translate

=
Map
=

Place & Route

For Academic Use Only



What I1s Implementation?

More than just Place & Route

Implementation includes many phases
- Translate: Merge multiple design files into a single netlist

- Map: Group logical symbols from the netlist (gates) into physical
components (slices and 10Bs)

- Place & Route: Place components onto the chip, connect the components,
and extract timing data into reports

Each phase generates files that allow you to use other Xilinx tools
- Floorplanner, FPGA Editor, XPower
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Timing Closure

1 Use Proper Coding Techniques 8 Review Critical Paths in the Code

( 2 ) Drive Your Synthesis Tool .
@#

9 Apply Critical Path Constraints in Synthesis

Specify Pin Constraints

All critical paths
not identified

Apply Global Xilinx Constraints

v

-~

Rewrite code to
improve speed

Implement with MAP-Timing Options
or
Run Multi-Pass Place & Route

Floorplan helped but
did not meet timing

Increase
Place & Route
Effort Level

v

Floorplan
hindered timing

+ y o

All Multi-Cycle and False
Paths not identified

| Start Over/Rewrite Code '

A 4
4
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Download

Once a design is implemented, you must create a file that the FPGA
can understand

- This file is called a bitstream: a BIT file (.bit extension)
The BIT file can be downloaded directly into the FPGA, or the BIT file

can be converted into a PROM file, which stores the programming
information
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ISE Project Navigator

Built around the Xilinx
design flow
- Access to synthesis
and schematic tools
. Including third-party
synthesis tools
- Implement your design
with a simple double-click

. Fine-tune with
easy-to-access
software options
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Sources in Project: | Deszign Owerview for ch_fifa
B Flowlab.iss Property VYalue
= £3 wo2vd0-dfg256 Project Marne: L braining

= ch_fifo [eh_fifo.v)
[ ch_fifo.uct
fifo_2048=8 (fifo_2048x8.v)
fifio_status [fifo_status.v)
- pr_corelator [pr_cormelator )
ph_correlation [ph_correlatian, )
pr_comelation_fzm [pr_comelation_fzm.v)

_ B Module View J B Snapshot Yiew E Library Yiew J

Target Device: woavdl
Report Generated: Monday 0241
Printable Surmmary [View az HTML)| ch fifo sumr

Device Utilization Sumrmary

Logic Utilization | Used| Available| Utiliz
Drata Mot et dvailable

Performance Summary

Property | Value]
Data Mot Vet Awailable]

2| x
Proceszes for Source:; “ch_hfo" |
Add Existing Sournce
Create Mew Source
Yiew Design Summary
Desgign Utilities
User Constraints
Synthesize - KST
Implerment Dezign
Generate Programming File

_ B Process View

OOOBRM 0

[ [#] [

| = Design Sum...

Failing Constraints

Constraint{s] | Requested| Actual| Lc

Data Mot Vet &vailable

Detailed Reports
Report Name| Status| Last Date Modified|
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Implementing a Design

: . Sources in Project:
Implement a design. = B Foria:

- Select the top-level source
file in the Sources in Project — |

...... fifo_20456 [fifo_2045x8.+]

WmeW ----- fifo_status [fifo_status.v]
. El ph_cormelator [pr_correlator, v)
HDL, SChema’[IC, or EDlF, ----- ph_correlation [pn_caorrelation. «)
depending on your design = pr_carrelation_fem [pn_correlation_fzrm.w)
ﬂOW - B2 htoedule Wiewy DB Snapzhot view TID Library Wiew
- Double-click Implement _

. ] Froceszes for Source: "ch_fifo"

Design in the Processes for 01 AddEsisting Source

Source WlndOW ] Create Mew Source

= YWiew Deszign Summary
+- & Design Utiities
+ @ [lzer Congtraints
A | Cunthesize - 95T

+-43  Implement Design >
+a enerate Frogramming File

N B2 Process View ‘
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Implementation Status

The ISE™ software will run all of the ool Het o T TP B
necessary steps to implement the design | =- & User Constraints

- Synthesize HDL code EI ----- (@} 4 Implement Design
- Translate
R 23 Place & Route
- Map ----- o \-G!enerate Frogramminig File
Place & Route - #u  Analpze Design Using Chipgoope —

.'If Proceszzs Wiew

Progress and status are indicated by icons

- Green check mark ( v) indicates that the
process was completed successfully

- Yellow exclamation point ( | ) indicates
warnings

- Yellow question mark ( ) indicates a file
that is out of date

- Red X indicates errors
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Software Update Center

Automatically checks for Service Update from the Web ]|
PaCkS On the Web \% Pleaze wait, C:Spcsui:.r;ﬁ;iﬁ;:iz‘;ilﬁ_hle updates at
AIertS you Whe n an u pdate IS 11’ Checking for available service packs.

aval Iable Froduct:  1SE Foundation

Current Wersion: 6.3

Supports Windows platforms only Updale Versor: _ oesie. |
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Simulating a Design

. ' . Sources in Project; =
Simulate a design: 8 Foulat
_ Select a testbench file in the 2 5 e ﬁ:ﬁ?fﬁ o)
Sources in Project window ) o fet
_ Expand Xilinx ISE Simulator in the e
: El . pr_carrelatar [pr_correlatar. )
Processes for Source WIndOW | pr_corelation [pr_corelation.«) If
' " L |
- Double-click Simulate =

B2 hioedule View 3 Shapzhot view @ Libtary Viewm

Behavioral Model or |
Proceszes for Source:; "fifo_2048x8_tb" |

Simulate Post-Place & Route =
Model
1  &dd Test Bench To Project

You can also simulate after % 2 i |SE imulator

Translate or after Map \E comime Bt o

B Simulate Post-Place & Route Model

B Process Yiew w
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Subprocesses

. Expand each process to view
subtools and subprocesses

- Translate
. Floorplan
Assign package pins
- Map
Analyze timing
- Place & Route
Analyze timing
. Floorplan
. FPGA Editor
Analyze power
. Create simulation model
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Processes for Source: "'ch_fifo" I;I

=¥ Implement Design

-3 Translate

------- Translation Beport

------- @ Floorplan Design

-5 Generate Post-Translate Simulation
------- Eﬁ Azzign Package Ping Post-Tranzlah

....... b ap Feport
[]G Lenerate Post-Map Static Timing
------- 3 Floorplan Design Post-Map [Floorpl:

Manually Place & Route [FFGA Edil
H--¥3  Generate Post-Map Simulation Mod
=43 Place & Route
Flace & Route Report
Azpnchronous Delay Beport
Fad Report
Guide Fesulks Report
Generate Post-Place & Foute Static
Wiew /Edit Placed Deszign [Floorplan
Wiew /Edit Routed Design [FPGA Ex
Analyze Power [#Power]
Generate Power Data
Generate Post-Flace & Route Simul
Generate IBIS Model -
Muli Pazs Place & Route

- Back-annotate Pin Locations ;l

- - - - [
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Project Summary

. D es | g N Ove rV| ew Design Overvien for ch_ffc | 3

roperly Yalue
Project Name: cramiphfundilabshflow
Target Device: w2yl
Constraints File: ch_fifo.uck
Report Generated: onday 02/07/05 at 14:47
Printable Summary [\iew az HTML)| ch fifo_summary. himl

. DeVICe Utl | Izatlon — Device Utilization Summary
=@ Logic Utilization Used| Available] Utilization| Notefs)|
Number of Slice Flip Flops: a0 B2 15%
Nurnber of 4 input LUT s 116 B2 2%
Logic Digtribution:
Number of occupied Slices: a3 256 Kri4
H Humber of Slices containing only related logic:| 83 a3 100%
. P e rfo rm a n Ce a n d CO n Stra I n tS Humber of Slices containing unrelated logic: 0 a3 0%
Total Number 4 input LUTs: 129 B2 piar4
Number used ag logic: 118
Humber used as a route-thiu 13
Nurnber of bonded I0Bs: 18 83 20%
Humber of Block RaMs: 1 4 2%
Nurnber of GCLKs: 2 16 12%

. Reports

Performance Summary

Property Yalue |
Final Timing Score: 1665

Mumber of Unrouted Signals: | All signals are completely iouted,
Mumber of Faling Constraints:| 0

Failing Constraints (total failing = 1)

Constraini{s) | Requested| Actual | Logic Levels]
“OFFSET = 0UT 10 ng AFTER COMP "rd_clk" | 10.000nz | 10.396nz 1

Dietaled Reports

Report Name Status| Last Date Modified | A
Sunthesiz Report Current | Monday 02/07./05 at 14:46
Translation Repott Current | Monday 0207405 at 14:46
Map Report Curent | Monday 02/07/05 at 1446
Pad Renert Current | Mondau 2075 &t 14-47 j
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Programming the FPGA

There are tWO WayS tO F'r.cu:esses for Source: “ch_fifa" ]

program an FPGA :
/‘ Generate PROKM, ACE, or JTAG File

- Through a PROM device _— > Configure Device [MPACT)

YOU mUSt generate 3 flle fre Analyze Deszsign Using Chipzcope
that the PROM
programmer can
understand

- Directly from the computer

Use the IMPACT
configuration tool

------- Frogramming File Generation Bepart

)|

.ﬁ Process Wiem
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Review Questions

What are the phases of the Xilinx design flow?

What are the components of implementation, and what happens
at each step?

What are two methods of programming an FPGA?
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Answers

What are the phases of the Xilinx design flow?

- Plan and budget, create code or schematic, RTL simulation, synthesize,
functional simulation, implement, timing closure, timing simulation, and BIT file
creation

What are the components of implementation, and what happens
at each step?

- Translate: merges multiple design files into one netlist

- Map: groups logical symbols into physical components

- Place & Route: places components onto the chip and connects them
What are two methods of programming an FPGA?

- PROM

- Xilinx IMPACT configuration tool
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Summary

Implementation means more than Place & Route

Xilinx provides a simple pushbutton tool to guide you through the Xilinx
design process
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Where Can | Learn More?

Complete design flow tutorials
- www.xilinx.com — Documentation - Tutorials
On implementation: Development System Reference Guide
- www.xilinx.com — Documentation - Software Manuals
- Documentation may also be installed on your local computer
On simulation: ISIM Online Help
Configuration Problem Solver

- www.xilinx.com - Support . Problem Solvers - Configuration Problem
Solver
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Software Demo

Follow along with the instructor:
~Launch the ISE™ Project Navigator
- Create a project
- Add design files to the project
- Simulate the design
- Implement the design

After the design has been implemented, you will examine some reports
in the next module
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