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Preparing the Input:

Download examples associated with this tutorial posted at

http://ece.gmu.edu/tutorials-and-lab-manuals

as design_flow_examples.zip

VHDL Source Files: Unzip the file “design_flow_examples.zip” and make sure that you
obtain the folder lab3_demo with the following files:

RTL VHDL code:
clock_divider.vhd
counter.vhd
SSegCtrl.vhd
lab3_demo_package.vhd
lab3_demo.vhd

Testbench:
lab3_demo_tb.vhd

User Constraints File:
lab3_demo_basys2.ucf
lab3_demo_nexys3.ucf

Current Version of Tools: This tutorial has been tested using the following
versions of CAD Tools

1. Simulator (Active-HDL versions: 7.2, 8.2, 8.3, 9.1and 9.2)

2. Synthesis Tools (Xilinx ISE Webpack XST ver. 13.2, 14.2, 14.6 and
Synplify Premier DP ver. D-2010-03)

3. Implementation Tools (Xilinx ISE/WebPack ver. 13.2, 14.2, 14.6)

4. FPGA Board (Digilent Basys2, Digilent Nexys3)
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1.

Project Settings

License Configuration 21 x|

Select one of the Active-HDL product configurations
and click [Next>].

IEDU Mixed Design Entry LI

Reserve simulation features at startup

Simulation features |

For more details click license information.

License information... |

<Back || Next> I Cancel I

Getting Started 7

é " Open existing workspace

lab3_aws Mare... I

h:\lab3haldec_workspacehlab3_aws

¢ Create new workspace

™ Always open last workspace

| oK I Cancel I




Specify basic information about the new workspace.

Type the workspace name:

Ilab3_aws

Select the location of the workspace folder:

IH:'\lab3\aldec_workspace

Browse... |

[V &dd New Desian to Workspace

[ o |

Cancel




New Design Wizard x|

How would you like to create Design Resources?

" Create an Empty Design

¢ Create an Empty Design with Design Flow

" Add existing Resource Files

" Import a Design from Active-CAD

ol gl ] |

This option creates an empty design and enables Design
Flow Manager. You can select a vendor of your synthesis or
implementation tool, technology, libraries, and specify the
default HDL language of your new design entry sources.

| € Create New Workspace
T3 % sddDesign to Current Workspace

< Back I Next > I Cancel l

Create new workspace and choose Create an Empty Design with Design Flow.

Press Next. You will see a picture similar to the one shown below.



"A Active-HDL 8.3 (design not loaded) - Design Flow Manager -8 x|
File Edit Search View ‘Workspace Design Simulation Tools Window Help & o» ox

=202 BrLzanT QR Q3o r rip wnfHdm > [%=7=0=

No simulation

TopLevelselecton ] Welcome to Active-HDL 8.3
O |Unsorted

~[@ workspace '448_alde.

Flow Configuration Settings x|

C Synthesis:

@55 Tool name: [<none> Select
HDL Synthesis:

gg; Tool name: |><i|inx ISEAWebPack 12.4 XST VHDLAferilog Select

™| Use Server Farm

Physical Synthesis:

i Tool name: I(nune) Select

i@ Tool name: |Xilink ISEAWebPack 12.4 Selectl

I™ | Wse Server Farm

Simulation:

Defaults:

Family: |5

0K Cancel Help

i —

[2) Files /3 Stru...; 3Res.../ || =8 design flot

| # Welcome to Active-HDL
. # This nessage was printed from macro file C:\Aildec)ictive-HDL 8.3\Scriptistartup.do

# Warning: Your license will expire on Sat Mar 26 04:59:59 2011

R =
|8 Console
[ um s~

/start| [P Active-HDL 8.3 (desig... 23 B|«mol 220

Verify that Flow Configuration Settings are defined
as follows: Synthesis Tool:
* Xilinx ISE/WebPack <version number> XST
Implementation Tool:
* Xilinx ISE/WebPack <version number>
Default Family:
* Xilinx<version number>x SPARTAN 6
If not, click at the Flow Configuration Settings button and adjust appropriately.



Also choose,
Block Diagram Configuration
* Default HDL Language
Default HDL Language
* VHDL
Once done, select Next and then Finish

"A Active-HDL 8.3 (design not loaded) - Design Flow Manager -8 x|
File Edit Search View Workspace Design Simulation Tools Window Help Do ox

|B-SUxsm BF 0N nY oM Qbeed

[ > e 100 B W i [P0 = o simulation

»Tyop»Levelyselection = Welcome to Active-HDL 8.3
O |Unsorted

* Workspace ‘448 _alde.

New Design Wizard x|

Specify additional information about the new design.

C-Synthesis tool:
K<nane>

Synthesis tool:
Winx ISEwebPack 12.4 XST VHDLAVerilog

Physical Synthesis tool:
[<none>

Implementation tool:
Xilirw ISE AwebPack 12.4

Default Family: ~ Xilinx12x SPARTANSE

Flow Settings

Block Diagram Configuration: | Default HDL Language ¥
Default HDL Language:  |vHDL 5]

<Back | New> | Cancel

< | »
[2) Files /8#Stru...; Res.../ [|inm design flow S

© # Welcowe to Active-HDL
© # This message was printed from macro file C:%ildec)ictive-HDL 8.3\Scriptistartup.do
.| ° # Warning: Your license will expire on Sat Mar 26 04:59:59 2011

=
>
B Console /
[ Iom s

4 start| | PR active-HDL 8.3 (desig... 2 @‘ ‘ « WS [ 2:20em



A Active-HDL 8.3 {lab3_aws ,lab3_demo) - Design Flow Manager
ile

le Edit Search View Workspace Design Simulation Tools Window Help

-'D"'Qlﬁ % M |5 Y =0 6

L

—_—

 Design Browse a
|Top-LeveI selection :J
O IUnsorted

Workspace ‘lab3_aws
=Higgl lab3_demo
&N Add New File

#X Add New Library E
fif§ 1ab3_demo library -

> _dpostsynthesis

simulation

> 4 RTL

schematical bl

> dtiming

simulation 3

Analysis

Now you should see a screen divided into several parts, with a Flow panel on the right
side. If you do not see the Flow panel on the right side as shown in the picture, you can
press Alt+3 or go to View menu and click on Flow from the top menu bar to open the
panel.

Go to Tool-> Preferences. In the category expand Tools=> Flow-> integrated tools.
Browse to the latest synthesis and implementation tools and select them appropriately.
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Category:
_ Integrated Tools
- Integrated Tools - )
. “~Hardware Acceleration Intes C Synthesis:
... Advanced options Tool name: |<none> Select |
Performance Optimization
Compilation Location: I Browse
E-WHDL Compiler _ HDL Synthesis: /
[#)- Verilog Compiler — -
Linting Tool name: |X|I|nx ISE/WebPack 13.3 XST VHDL Verilog Select |
Location: IC.\)(lllnx\14.6\ISE_DS\ISE\b|n\nt64 Browse
Simulation
‘.. Assertions Physical Synthesis:

-~ Debugger Tool name: I <none > Select |
i-- Access to Design Objects

Memory Management = Location: I / S—
- Advanced Dataflow ]
‘... Riviera-PRO Implementation /
Generation Tool name: IXiIinx ISE/WebPack 13.3 Select |
VHDL Case ] - i :
- Veriog Standard Location: |c.\x| inx\14,6)ISE_DS\ISE\bin\nt64 Browse |
(- File Headers
[#- Copy Instantiation 4 -
Editors Family: [Xilinx 13x SPARTANG -]

(+J- HDL Editor
[+ Block Diagram Editor

[+l State Nianram Fditor
< i | Default | ok | cancel | appy |

Below example refers to the versions of tools available in the GMU Labs. For
home use, you may need to use different versions of tools and program paths.

Synthesis tools:
1. Xilinx XST <version number> (Browse to Xilinx/<version
number>/ISE/bin/nt/xst.exe)
2. Synplify Premier DP (Select to Synplify Premier with DP <version number>. Click
on "Select" for "Tool name" under the option "HDL Synthesis" and then select the
category “synopsys”) (available only in the ECE Labs).

Implementation tool:
Xilinx  ISE/WebPack <version number> (Browse to Xilinx/<version
number>/ISE/bin/nt/xst.exe)

If the tools for HDL synthesis and implementation are already selected then click on
OK. If not, choose the tools as shown above and the path accordingly. Please note
that you will be able to select only one synthesis tool at a time.

Specify the new design name (e.g., lab3_demo).
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Add and compile all files describing your circuit, including a testbench (e.g., all
VHDL files from lab3_demo). Then, test your design if it works correctly in the
functional simulation as you would normally do. If you are following the tutorial by using
lab3_demo, make sure you change the slow_clock period, located inside
lab3_demo_package.vhd, to a number suitable for simulation (5). It will take a long
time to simulate otherwise.

New Design Wizard x|

Specify basic information about the new desian.

Type the design hame:

Select the location of the design folder:
IH:\Iab3\aldec_workspace\lab3_aws

Browse... I

The name of the default working library of the design:
lab3_demo

The name specified here will be used as the file name for the
library files and as the logical name of the library. You can
change the logical nhame later on.

< Back I Nexst > I Cancel
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New Design Wizard

I | Compile source fil

eS alter crea
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'K‘ Active-HDL 8.3 (lab3_aws ,lab3_demo) - Design Flow Manager

File Edit Search View Workspace Design Simulation Tools Window Help

o B[ @F HOKEEMMTYOR S 5SS r e

2

| @~ @ |

=
|T0p-LeveI selection L] functional
simulation 8
0 | Unsorted

Workspace 'lab3_aws

W= [

é‘ I Set as Active Design

‘ﬁ i Remove from Workspace > g?ﬂ?ltj-lsa{'gr? eSIS
L“ | Design Compilation Order...

Generate Compilation Order Macro...

New 4 q[t:4]
4 Add Files to Design...

Refresh contents...
£ Compile Al
&> Compile All with File Reorder
£5 Create New Folder
#X Create Library...
Clear Implementation Data

Source Control (Wettings
Properties... Alt+Enter

Analysis

opions RS
_-

PCB Interface
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ITop-LeveI selection

0

o R L . I S I

Unsorted

design_sequential

@\ Add New File

& ? clock_divider.vhd

& ? counter.vhd

& 7 1ab3_demo.vhd

& 7 1ab3_demo_package.vhd
& ? 1ab3_demo_tb.vhd

& 7 SSeqCtrl.vhd

g lab3_demo_ucf.ucf

|| lab3_demo_bitstream.bit
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Compile all VHDL files (these files do not include the constraints files with the extension

.ucf). Go to Design menu and choose “Compile All” option.

Ia lab3demo_tb_vhd (behavior)

O| Unsorted

Workspace "design_sequential’: 1 design(s)

ﬁ—} design_sequential

~@\ Add New File

+ & counter.vhd

=+ & SSegCtrl.vhd

# & clock_divider.vhd

&8y lab3_demo_package.vhd

# & J 1ab3_demo.vhd

# &/ 1ab3_demo_tb.vhd

Lo T R " I o T )
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Synthesis

Synthesis can be done either by using Xilinx XST or Synplify Premier DP.
Xilinx XST can be used both at school and at home. Synplify Premier DP is available

only at school.

2.1 Synthesis using Xilinx XST

2.1.1 Synthesis Options

Design Files:

= lab3_demo.adf
+ SSeqCtil.vhd
4 counter.vhd
+ clock_divider.vhd
+lab3_demo_package.vh
+lab3_demo.vhd
+lab3_demo_tb.vhd

M W &= =D m

General | / Partitions | / Std Synthesis | / Adv Synthesis | /HDL 1' /HDL 2" / Xilinx Specific / Include Dirsk Librar K[>

Top-level Unit IIab3_demo| j
Famiy | Xiinx 13x SPARTANG ~|
Device IGst4tqg 144 j

Speed Grade I -3 j

Simulation Output Format: ¢ None % VHDL ¢ Verilog

Generate RTL Schematic IYes j

[~ Fitter Messages Browse

|

’ Generate Synth. Scriptl

Click at the options button next to the synthesis icon. Under Synthesis Options

select Update synthesis

order. Arrange your files in the order from the bottom to the

top of the design hierarchy. Exclude your non-synthesizable files, such as testbench.
Also select a correct Top-level Unit, which is lab3_demo in the example you follow.

Make sure that your settings under General tab are

as follows:
Family
Device :
Speed Grade:

Under Std Synthesis and

Xilinx<version_number>x SPARTANG
XC6SLX16
-3.

Adv Synthesis tabs, you can adjust optimization goal of the

synthesis tool for various results. Most notably, you can tell the synthesis tool to

optimize for either area or

speed. To select either one of them, click on Std Synthesis

tab and chose Optimization Goal to be either Speed or Area.
Click on OK when you are done with option settings.
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esign Flow Manager =18 x|

File Edt Search View Workspace Design Simulation Tools Window Help do» ox
| 'D"'H‘ = l‘@@p&ﬁﬁ%gkﬂﬁQqﬁ‘ 0‘ [ @@H > bl b 10005 B4 B o« "»‘3(3 o= Mo simulation
[Desian Bro ] : —
@ lab3demo_tb_vhd (behavior +
lab3demo_tb_vhd (behay
—[@ std.standard
—@ std.TexTIO = [=] ]
ieee.std_logic_1164 %
— @ ieee NUMERIC_STD ;f‘l"e‘:;:‘?wi: Synchesiszs j
3 e
.'Edsegt':el"t'_""haf::'““-p Release 10.1.03 - xst K.39 (at)
ee.std_logic_ari Copyright (c) 1995-2008 Xilinx, Inc. All rights reserved.
ieee.STD_LOGIC_UNSIGNE options SE L 2
P —— rawmeter THPDIR set to .
Total REAL time to Xst completion: 2.00 secs
Total CPU time to Xst completion: 2.17 secs
--> Parameter xsthdpdir set to H:\lab\ledsegment)synthesis\xst
Total REAL time to Xst completion: 2.00 secs
Total CPU time to Xst completion: 2.17 secs
=
TABLE OF CONTENTS
1) Synthesis Options Sumary
2) HDL Compilation
n ¥ 3) Design Hierarchy Analysis
J—I —I 4) HDL Analysis
- 5) HDL Synthesis
Name Yalue p i‘;l) HD; izzc}sles).}sl Report
- ) Advance ynthesis
a clock ilabl|
ok Unavalaty 6.1) Advanced HDL Synthesis Report
o reset Unavailabl| T Taw Tewvel Srmrhesic _I
5 _Segl Unavailabl Close
S _Segl Unavailabl]
| —]
[ Files ; $¥Stru.../gRes.../ | == design flow

©# Compile Entity "lab3demo_th_vhd" |
° # Comnile Architecture "behavior"” of Entitv "lab3demo th vhd"

Click on the synthesis button and wait until synthesis is completed.
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2.1.2 Synthesis Report

Minimum clock period, critical path, and resource utilization can be found from the
report file generated after synthesis. To view this file, click on the reports button next to
the synthesis icon.

Minimum clock period, maximum frequency, and critical path can be found under
Timing Summary section. Looking at the critical path can give you an idea which
portions of your code to change in order to improve the circuit performance.

Resource utilization is located in the Final Report section.

Example Report: Resource Utilization

e

No Partitions were found in this design. ﬂ

Final Report

Final Results

RTL Top Level Output File Name : lab3_demo.ngr
Top Level Output File Name : lab3_demo
Output Format : NGC
Optimization Goal : speed

Keep Hierarchy : no

Design Statistics

# I0s : 9
Cell Usage :

# BELS 1 156
# GND t 1
# INV : 2
# LUT1 1 31
# LUTZ ;33
# LUT3 D1
# LUT4 ;16
# MUXCY ;39
# vee D1
# XORCY 132
# FlipFlops/Latches : 37
# FDC 1 33
# FDCE : 4
# Clock Buffers t1
# BUFGP : 1
# I0 Buffers : 8
# IBUF : 1
# OBUF : 7

Device utilization suwary:

selected Device : 3s50pg208-4

Number of Slices: 45 out of 768 5%
Nuwber of Slice Flip Flops: 37 out of 1536 2%
Nuwber of 4 input LUTs: 83 out of 1536 5%
Nuwber of IOs: 9

Nuwber of bonded IOEs: 9 out of 124 7%
Nuber of GCLKs: 1 out of 8 12%

Partition Resource Suwary:

19



Example Report: Minimum Clock Period and Critical Path

XST Synthes

18]

HMinimure
HMinimur
HMax imure
HMax imur

All values

Timing Detail

Timing Swamary:

Speed Grade: -

period: 7.497ns (Maximum Freguency:
input arrival time before clock: No
output reguired time after clock: 9
combinational path delay: No path £

displayed in nanoseconds (ns)

133.387HHz)
path found
.199ns
ound

Timing constrain
Clock period: 7.497ns (frequency: 133.387MHz
Total nuber of paths / destination ports: 1

Default period analysis for

Clock 'clock!
)
598 / 41

Source Clock:
Destination Clock: clock rising

Delay: 7.497ns (Levels of Logic
Source: slov_clock _gen/counter_1
Destination: slov_clock _gen/counter 31

clock rising

= 33)
(FF)
(FF)

Data Path: slov_clock gen/counter_1 to slow_clock _gen/counter 31

Logical Name (Net Name

Gate Net
Cell:in->out fanout Delay Delay
FDC:C->Q 2 0.720 1.216
LUT1: I0->0 1 0.551 0.000
MUXCY:5->0 1 0.500 0.000
MUXCY:CI->0 1 0.064 0.000
MUXCY:CI->O0 1 0.064 0.000
MUXCY:CI->O0 1 0.064 0.000
MUXCY:CI->0 1 0.064 0.000
MUXCY:CI->O0 1 0.064 0.000
MUXCY:CI->0 1 0.064 0.000
MUXCY:CI->O0 1 0.064 0.000
MUXCY:CI->O0 1 0.064 0.000
MUXCY:CI->0 1 0.064 0.000
MUXCY:CI->0 1 0.064 0.000
MUXCY:CI->O0 1 0.064 0.000
MUXCY:CI->0 1 0.064 0.000
MUXCY:CI->0 1 0.064 0.000
MUXCY:CI->0 1 0.064 0.000
MUXCY:CI->0 1 0.064 0.000
MUXCY:CI->0 1 0.064 0.000
MUXCY:CI->0 1 0.064 0.000
MUXCY:CI->0 1 0.064 0.000
MUXCY:CI->0 1 0.064 0.000

slov_clock _gen/counter_1 (slow_clock gen/counter 1

slow_clock gen/Mcount_counter_cy<l> rt (slow_clock gen/Mcount_counter_cy<l>_rt)

slow_clock gen/Mcount_counter_cy<l>
slow_clock gen/Mcount_counter_cy<2>
slow_clock gen/Mcount_counter_cy<3>
slow_clock gen/Mcount_counter_cy<4>
slow_clock gen/Mcount_counter_cy<5>
slow_clock gen/Mcount_counter_cy<6>
slow_clock gen/Mcount_counter_cy<7>
slow_clock gen/Mcount_counter_cy<s>
slow_clock gen/Mcount_counter_cy<S>
slow_clock gen/Mcount_counter_cy<10>
slow_clock_gen/Mcount_counter_cy<1l1>
slow_clock_gen/Mcount_counter_cy<12>
slow_clock_gen/Mcount_counter_cy<13>
slow_clock_gen/Mcount_counter_cy<14>
slow_clock_gen/Mcount_counter_cy<15>
slow_clock_gen/Mcount_counter_cy<16>
slow_clock_gen/Mcount_counter_cy<17>
slow_clock_gen/Mcount_counter_cy<18>
slow_clock_gen/Mcount_counter_cy<19>
slow clock gen/Mcount counter cy<20>

(slow_clock_gen/Mcount_counter_cy<l>)
(slow_clock_gen/Mcount_counter_cy<2>)
(slow_clock_gen/Mcount_counter_cy<3>)
(slow_clock_gen/Mcount_counter_cy<4>)
(slow_clock_gen/Mcount_counter_cy<5>)
(slow_clock_gen/Mcount_counter_cy<6>)
(slow_clock_gen/Mcount_counter_cy<?>)
(slow_clock_gen/Mcount_counter_cy<s>)
(slow_clock_gen/Mcount_counter_cy<9>)
(slow_clock gen/Mcount_counter_cy<10>)
(slow_clock_gen/Mcount_counter_cy<1l1>)
(slow_clock gen/Mcount_counter_cy<12>)
(slow_clock gen/Mcount_counter_cy<13>)
(slow_clock gen/Mcount_counter_cy<14>)
(slow_clock gen/Mcount_counter cy<15>)
(slow_clock gen/Mcount_counter cy<16>)
(slow_clock gen/Mcount_counter cy<1i7>)
(slow_clock gen/Mcount_counter cy<18>)
(slow_clock gen/Mcount_counter cy<19>)
(slow clock gen/Mcount counter cy<20>)
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2.2 Synthesis using Synplify Premier DP

2.2.1 Synthesis Options:

Icon to select Design Flow Manager

"AjActive-HDL 8.3 (lab3_aws ,lab3_demo) - Design Flow Manager

File Edit Search View Workspace Design Simulation Tools Window  Help

B-SU xs A [BF IO0KSTnMTOH B 588 rrme

ITop-LeveI selection l] functional

simulation

OlUnE_grted
Workspace ‘lab3_aws
=Hig lab3_demo
ﬁ\: . Add Mew File S postsynthels
@\ Add New Library B " simulation —— 9
- lab3_demo librar B s
i = L synthesis

> 4 RTL

schematicsl

[1:4]

e

Analysis

options

Change the Flow settings in order to select Synplify
Premier DP as the primary tool for synthesis.
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I Flow Configuration Settii x|
| Compess
—  <none> 1= @g Tool name: |<none> Select |
-
[i“% Altera HDL Synthesis:
B 0L Lattice gg Tool hame: |Synopsys Synplify Premier with DP D-2010.03 Select |
[J*M I~ Use rer Farm

+-MGMentor Graphics 5 2

B synopsys Physical Synthesis:
—  Synplify D-2010.03

—  Synplify Premier D-2010.03

Tool name: I<none> Select |
s S ynplify Premier with DP D-2010.03

—  Synplify Pro D-2010.03 Implementation:

—  Synplify D-2009.12 ﬁ Tool hame: |><ilinx ISEAWebPack 12.2 Select |

T

—  Synplify Premier D-2009.12

—  Synplify Premier with DP D-2009.12 I~ Us er Farm
—  Synplify Pro D-2009.12
—  Synplicity Synplify C-2009.06 Simulation:
—  Synplicity Synplify Premier C-2009.06 ol o
—  Synplicity Synplify Premier with DP C-2009.06
—  synplicity Synplify Pro C-2009.06 & petas
Fanmily: lXiIimd 22 VIRTEXS ;I

Select I Cancel | Help I

0K I Cancel | Help

Click on options button to select the synthesis options

"Ai Active-HDL 8.3 (lab3_aws ,lab3_demo) - Design Flow Manager
File Edit Search VYiew Workspace Design Simulation Tgols Window Help

=Ad-A%

 Design Browse

o
i lon
Rx

o 0 -
:
lToD-LeveI selection LI e | > ZJfunctional
simulation
O|Unsorted

Workspace 'lab3_aws
Higg lab3_demo
@\ Add New File
‘\: Add MNew Library
ffff 1ab3_demo library

EX

2_dpost-synthesis
simulation

> _dtiming

simulation

= Flow Settings

Analysis
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Choose lab3_demo as Top-level Unit from the drop down menu

Synthesis Options

Design Files: ’ 7 » o7 o7 » 7 7 !
S8 lab3_demo.adf / General ',/ Settings | / Generi?ﬁameters |/ Mapping | / Timing | / Metlist Restructure | / Include Dirs | / Libraries |,
1 (—Iab3_demo_package.vh ’ Top-level Unit I ab3 demol LI
lab3_demo_tb.vhd
5 @+ SSeqCtlvhd Family | xilinx12x VIRTEXS ~| Device [svixaotfazs =
3 + clock_divider.vhd
- = : Speed Grade |-2 v
4 + counter.vhd i I J
5 & « lab3_demo.vhd |Constraints File (SCOPE) | Locate |
| System Designer Board File | Locate I
| Simulation Output Format: ¢ Mone @ WHDL ¢ Verilog
|Run Mode: ¢ Batch & GUI I~ auto-close
iew Mode RTL =]
| Additional options on startup:
’ [V Overwrite existing synthesis project
Generate Synth. Script |
< |

Update synthesis order | 0K I

Cancel | Help

Click OK and then click the “synthesis” button right next to the option button in
the Design flow manager. Choose “synplifypremierdp” as your default license

type.

Multiple license types detected. Please select a license type for use in current session.
Current hostid: SKEY=A4BADBF41CB1. Current license type in use: None
Mote: Server name is provided For information only and is not used in license selection.

HI:
Ix

Cancel

Feature Name Features Server Avail. | Total
A certify all FPGAs 27005@counter.i... |50 50
A Esynplifypremierdp All FPGAs,ident 27005@counter.i... |50 50

™ Save as default license type

Refresh

License Request

Help

4l
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After applying appropriate settings, click on synthesis in the design flow. You should see
the following new window.

Synplify Pro and Synplify Premier Standard Interface

Button Panel Toolbars Projectview Status  |mplementation Results view

Sy wify Pro £-2011.03 - [C:/desigr ) 1torelar] ‘]ﬂlﬂl
Fle 5ot Wen Prosct Droot [fun andpss HOGAdgt Ogtons Window dhSuoot Web e =& X
a 0n DA G a »
e PRRBR & 38
Synplify Pro
Ready [ Seowch Sateet |
Al moeciees | 2R RN DRI Y
| ¥ i vev_1 - Akey V1 SHCSERN2 1 FC4) 1 -2 P .
=N ] Mutorsd - CAdesw'tutoalon) S =
=B wol % ’ |zn e =
g i) B bedup Dwectory
- Conatysire E corep Owuctoey i
v L B dn Deuctoey
B 1riog Cwectzey
oy Deuctoey
ook Dewctoey
verf Dewctoey
bty Wintes fe
g hntSe  THbates  Fle
@ wverliss 618 Netiet RTL)
ety 14 LS =
D sverLenh Sbytes A I
ﬂ | lilo.-\.‘_.n_ ——— ] .‘—‘.:I'. L
413
Infarvacon [#x) e -
| et | w|| [ catrmuc.. | (] aody Fter | (¥ GouoConnen D's Log Pavanetes | =]
| [Te— [ CET— — | L]
Syrehesnng module sght it uc - b v
Syretesng wirk s _rom first w5 rone i (130 - =
The Slloving drace utege repart ditratss p . - — T 'E]
— s ] - ‘ —
m*m_ | Vesiages | | Log Watth -
| I G20 7 ¥
Tabs to access ) )
views Tel Script/Messages Window Log Watch Window
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There is no need to create a project and adding VHDL source files. Tool will automatically
select lab3_demo as default project.

Synplify Premier E-201103-SP2 - [H:/lab3/aldec_workspace/lab3_aws/lab3_demo/synthesis/command.prj] =8|
B File Edit View Project Import Run Analysis HDL-Analyst Options Window Tech-Support Web Help Q@@
P& dEd- B AVRESONRW @D BB ER Q68 ¢4

SBE=wPBRM

'Synplify ® Premier
|Ready Search SolvNet

| Project Files Design Hierarchy | Implementation Directory
[ :lab3_demo - Xilinx VirtexS : XCSYLX20T : FF323 : -2

1) Close Project =@ [command] - H:ilab3\aldec_workspacellab3_aws\lab3_demoisynthesis\command.prj
# YHDL MName | Size I Type | Modified

|f AddFile... llab3_demo

[y Change File...

2Run

l 1% Open Project...

; _workspacellab3_aws\lab3_demolsynthesisilab3_demo

% Add Implementation. ..

{',Q Implementation Options...

BiR add Par Implementation

3, View Log

il

Frequency(MHz):
! v

® Auto Constrain

Fast Synthesis
Auto Compile Paint

Physical Synthesis

Synplify Global Placement:
FSM Compiler
FSM Explorer

Resource Sharing

Pipelining

D¥®0® 000

Retiming

T command.prj

Information (&)X

License: synplifypremierdp from ferver counter.ite.gmu.edu (Using premium licknse) [+]
Licensed Vendor: All FPGA
License Feature: ident E‘

: =

TCL Script. Messages

[ \ \ I (=1 FA =]
dstart| (5} (@) ECE448Lab 3 - MozilaFi... | ﬁ; Synopsys FPGA Synthesi... | ] tutorial on Aldec 8.3 - Mi... | ge}qng started (2) - Paint | [P Active-HDL 8.3 (ab3_aw... | [ Synplify Premier E-20... 2 @‘ « 7E1PM

Choose the “Fast Synthesis” option and desglect “Physical Synthesis” option.
Alternatively, double-click lab3_demo to select the appropriate synthesis options.

¥ Implementation Options - command : lab3_demo 21x|

PIavJ 4 |) Implementations:
lab3_demo

Device Options Constraints Implementation Results Timing Report WYHDL Metlist Restructure
Optimization Switches

|_| Auto Compile Point
|_| Physical Synthesis

|_| synplify Global Placement
|_| Physical Accelerator Flow
|%| FSM Compiler

|_| FSM Explorer

|| Resource Sharing

|¥/ Pipelining

|_| Retiming

|| Power Optimization
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Click on “Run” in the Button panel or select “Run” from the Run menu. Alternatively,
press F8 as the shortcut to this menu.

Synplify Premier E-201103-SP2 - [H:/lab3/aldec_workspace/lab3_aws/lab3_demo/synt

P 0 File [ Edit View Project Import lm Analysis HDL-Analyst Options ‘Window Tech-¢

B i E e @ R [Re F8

e . _ Resynthesize All

2 E/:PBRBM: Compile Only F7

v ’§ Write Output Metlist Only
2 R un FSM Explorer F10
IE Translate Vendor 10...
. P Syntax Check Shift+F7
' Open Project... ‘col  Smthesis Check Shift-+F5
T Close Project "5, Constraint Check Shift+F10

Arrange YHDL Files
[Rladieee #2F Launch Identify Instrumentor
[§y Change File... 0% Launch Identify Debugger
1) Launch SYNCore...

V6§ Configure and Launch ¥CS Simulator ...

448 Add Implementation...

{:@ Implementation Options. .. Run TCL Script...
w Add P8R Implementation Run all Implementations
Job Status... Ctrl+3
3, View Log Next Error/Warning FS
Previous Error/Warning Shift+FS

Frequency({MHz): . .
M = Log File Message Filter...




2Run

'Synplify © Premier

'Done: 0 errors, 7 warnings, 37 notes

35 Open Project...

T Close Project

|4 Add File...

By Change File...

# Add Implementation...

ﬁ Implementation Options. ..

“ Add P&R Implementation

&, View Log

-~ Frequency(MHz):
) (O
/ v

@ Auto Constrain

Fast Synthesis

Auto Compile Point

Physical Synthesis

Synplify Global Placement

FSM Compiler

FSM Explorer

Resource Sharing

Pipelining

Retiming

Od®0®0O00/®

Project Files | Design Hierarchy |

| command : lab3_demo - Xilinx Virtex5 : XCSYLX20T : FF323 : -2

E}U [command] - H:\lab3\aldec_workspacellab3_aws\lab3_demo\synthesis\command.prj
# ) vHoL
lab3_demo
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After synthesis, Synplify Premier DP will generate the netlist file lab3_demao.edf in the
synthesis folder under the path ..\synthesis\lab3_demao. This file is required by Aldec
Active-HDL <version number> for post-synthesis simulation and by Xilinx ISE for
implementation.

/
Implementation Directory

H:ilab3laldec_workspacellab3_awsilab3_demoisynthesisilab3_demo

‘ Mame / | Size | Type Modified

[ E/) backup Directory 19:34:38 10-Sep-2011

[ E;) coreip Directory 19:34:38 10-Sep-2011

&) dm Directory 19:34:39 10-Sep-2011

[ E;) synlog Directory 19:34:43 10-Sep-2011

£ E;) syntmp Directory 19:34:42 10-Sep-2011

[ E;) synwork Directory 19:34:42 10-Sep-2011

[ E;) verif Directory 19:34:41 10-5ep-2011
AutoConstraint Aab3_de... 194 bytes sdc File 19:34:42 10-Sep-2011
lab3_demo.edf 165 kB Edif Metlist 19:34:43 10-Sep-2011
lab3_demo.fse 0 bytes fse File 19:34:42 10-Sep-2011
lab3_demo.htm 361 bytes htm File 19:34:43 10-Sep-2011
lab3_demo.map 28 bytes map File 19:34:43 10-Sep-2011
lab3_demo.ncf 0 bytes ncf File 19:34:43 10-5ep-2011
lab3_demo.sap 3kB sap File 19:34:42 10-Sep-2011
©) lab3_demo.srd 22 kB Metlist 19:34:42 10-Sep-2011
@ lab3_demo.stl 63 kB Metlist (RTL) 19:34:39 10-Sep-2011
10 1ab3_dema.srm 176 kB Metlist (Gate)  19:34:43 10-Sep-2011
lab3_demo.srr 47 kB st File 19:34:43 10-Sep-2011
@ lab3_demo.srs 63 kB Metlist (RTL) 19:34:39 10-Sep-2011
lab3_demo.szr 18 kB szt File 19:34:43 10-5ep-2011
lab3_demo.vhm 59 kB vhm File 19:34:43 10-5ep-2011
lab3_demo_scck.rpt 763 bytes rpt File 19:34:41 10-Sep-2011
lab3_demo_synplify.sdc 666 bytes sdc File 19:34:43 10-Sep-2011
rpt_lab3_demo.areasrr 13 kB areastr File 19:34:43 10-Sep-2011
rpt_lab3_demo_areasrrh... 15 kB htm File 19:34:43 10-5ep-2011
run_ise.tcl 898 bytes tel File 19:34:38 10-Sep-2011
run_options.txt 20 kB txt File 19:34:38 10-Sep-2011
scratchproject.prs 20 kB prs File 19:34:38 10-Sep-2011
synplicity.ucf 387 bytes ucf File 19:34:43 10-5ep-2011




2.2.2

Synthesis Report

Analyze the results, using report file, the HDL Analyst schematic views, the Message
window and the Log Watch window.

Log Watch window:

Select Compiler Report to analyze the performance summary, timing information,
critical path, and resource utilization of the design.

Synplify Premier E-201103-5P2 - [H:/lab 3/aldec_workspace/lab3_aws/lab3_demo,synthesis/lab3_demo/syntmp/lab3_demo_Virtex5_Map htm

42 [ Fle Edt View Project Import

Diden - J

v

fun  Analysis

»

HDL-Analyst Options Window Tech-Support ‘Web Help

Qe AaYVESEO B @D TY

gmeoa

=18]x]
(=)&) x]

#5588 START

'~ command (lab3_demo) § Timing Report written

OF TIMING REPORT $#88%(

on $at Sep 10 19:34:43 2011

* Compiler Report "
7 Pre-mapping Report (up-to-
date|
* Pre-mapping Report Top view: lab3_demo
7 Mapper Report lll)r‘l)rd(“e Requested Frequency: 311.5 Mz
M R Wire load mode: top
=5 Paths requested: 5

Constraint File(s):

Performance Summary.

N £ @N:NT320 :
* Clock Relationships
Interface Information @N:NT3ZZ :

|7 Detailed Report for Clock:
lab3_demolclock
* Starting Points with

Performance Summary

| This timing report estimates place and route data.

| Clock constraints cover only FF-to-FF paths associated with the clock..

Please lock at the place and route timing report for final timing..

Worst Slack srrrrrrrasrssresres
* Ending Points with
Worst Slack
= Worst Path Information | [Werst slack in design: -0.518
* Resource Utilization
Requested Estimated Requested Estimated Clock Clock
starting Clock Frequency Frequency Period Period Slack Type Group
1ab3_demo|clock 311.5 MHz 268.2 MHz 3.211 3.729 -0.518 inferred Autoconstr_clkgroup_0
Clock Relationships
Log File Links:
Clocks | rise to rise | fall to fall | rise to fall | fall to rise
= RAR B s End: i lack lack lack lack
& Hiorarchical Aroa Regort tarving nding | constraint slacl | constraint slack | slack | slacl
lab3_demo) (19:34 10-Sep) lab3_demolclock lab3_demolclock | 3.211 -0.518 | No paths - | No paths - | HNo paths -

Note:

* Session Log

[

‘Ho paths' indicates there are no paths in the design for that pair of clock edges.
'Diff grp' indicates that paths exist but the starting clock and ending clock are in different clock groups.

D]

[«

b

command.pri | 42| lab3_demo:lab3_demo_Virtexs_Mapper

Information

@

License
License
License
License
License
License

5

TCL Seript

reconnected
reconnected
reconnected
lost. Attempting recomnect
reconnected
reconnected

Messages

11| KID3|

=] A

o4 start| [} (@) Amazon.com: ASUS Eee ... | ﬁ.‘ Synopsys FPGA Synthesi... | £41] tutorial on Aldec 8.3 - Mi... | 14 getting started (2) - Paint

Active-HDL 8.3 (lab3_aw... | [ Synplify Premier E-20...

<« 9:58PM
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Timing Information:

#4848 START OF TIMING REPORT #####(

#

Top wview: lab3_demo
Recquested Frecquency: 311.5 MHz
Wire load mode: top

Paths recquested: 13

Constraint File(s):

Performance Summary
EEXEEELEREERLRLLRLRY

Worst slack in design: -0.518

@

# Timing PReport written on Sat Sep 10 19:34:4

@EN:MT320 : | This timing report estimates place and route data.

@EN:MT32Z : | Clock constraints cover only FF-to-FF paths associated with the clock..

Please look at the place and route timing report for final

lab3_demo|clock 311.5 MHz 268.Z MHz

Recquested Estimated Recquested Estimated Clock Clock
Starting Clock Frecquency Frecquency Period Period Slack Type Group
3.211 3.729 -0.518 inferred Autoconstr_clkgroup 0

Mapper Report:

.~ command {lab3_demo)
* Compiler Report

7 Pre-mapping Report (up-to-

date)

* Pre-mapping Report
7 Mapper Report (up-to-date)

* Mapper Report
7 Timing Report

* Performance Summary
* Clock Relationships
= Interface Information

.7 Detailed Report for Clock:
lab3_demolclock

* Starting Points with
Worst Slack

* Ending Paints with
Worst Slack
* Worst Path Information
* Resource Utilization

Log File Links:

7 lab3_demo

* Hierarchical Area Report
(lab3_demao) {19:34 10-Sep)

e Session Log

Resource Usage Report for lab3_demo

Mapping to part: xcSvlxZ0tff323-2

Cell usage:

FD £ uses
FDC 35 uses
FDCE 48 uses
FDE 8 uses
GND 5 uses
MUKXCY_L 77 uses
MITKF7? Z uses
vCe £ uses
HXORCY 78 uses
LUT1 1 use
LuTz 17 uses
LUT3 1 use
LUT4 24 uses
LUTS 4 uses
LUTe 28 uses

I/0 ports: 14
I/0 primitives: 14

IBUF 1 use

IBUFG 1 use

OBUF 12 uses

EUFG 1 use

I/0 Register bits: u]
Register bits not including I/f0s: 26

Global Clock Buffers: 1 of 3Z (3%)

Total load per clock:
lab3_demo|clock: 51

Mapping Sunmary:
Total LUTs: 63 (0%)

Number of unigque control sets:

Mapper successful!

Process took Oh:00m:0ls realtime, Oh:00m:0ls cputinme
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Critical Path Information:

Worst Path Information

View Worst Path in Analyst
EEEE TR LR LRRRERRRLRRRLRY

Path information for path number 1:

Recquested Period: 3.211

- Setup time: 0.194

+ Clock delay at ending point: 3.682

= Required time: 6.698

- Propagation time: 3.8535

- Clock delay at starting point: 3.682

= Slack (critical) : -0.518

Number of logic level(s): 3

Starting point: clocklk _gen.counter([l] 7 Q

Ending point: ssegctrl_inst.SS8egCi 1(0) / CE

The start point is clocked by lab3_demo|clock [rising] on pin C

The end point is clocked by lab3_demo|clock [rising] on pin C
Instance / Net Pin Pin Arrival No. of
Name Type Nane Dir Delay Time Fan Outis)
clocklk_gen.counter[l] FDC Q Out 0.37% 4.056 -
counter[1] Net - - 0.4z1 = 3
clocklk_gen.clk_div).unZ_counter_0_S LUTE I0 In - 4.477 -
clocklk_gen.clk _divhi.unZ_counter_0_5 LUTe u] Out 0.60z 5.079 -
unZ_counter 0 Net - - 0.z08 - 1
clocklk_gen.clk_divh.unZ_counter_§& LUTe I1 In - 5.z85 -
clocklk _gen.clk divh.unZ_ counter_ 6 LUTe 1] Out 0.51¢ 5.801 -
unZ_counter Net - - 0.535 - 14
clocklk_gen.clock RNIFVCP LUTz Il In - 6.396 -
clocklk_gen.clock RNIFVCP LuTZ u} out 0.086 6.482 =
clock_ RNIFVCP Net = = 0.734 = 40
ssegctrl_inst.SSegCa_1([0] FDE CE In - 7.216 -

Total path delay (propagation time + setup) of 3.729 is 1.773(47.6%) logic and 1.956(5Z.4%) route.
Path delay compensated for clock skew. Clock skew is added to clock-to-out walue, and is subtracted from setup time wvalue

Note: Critical path information is also available in HDL Analyst view for better visibility.
HDL Analyst schematic views:

Select HDL Analyst-> RTL->Hierarchical View or Flattened View to view the design
graphically.

RTL Hierarchical view: most designs are hierarchical so interactive hierarchical viewing
helps to better analyze the design.

SSeqCtrl
— counter o A %
clock_divider_50000 clock_divider_1000 :u( .

[clock ===l ——=— choin . e ¢ contisn i eq_IN50]
[reset 17— e— et o - pck o1t —e——————e— shw_chck .
ssegctr|_inst

clocklk_gen courting

clockls_gen
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RTL Flattened view: Flattening removes hierarchy so you can view the logic without
hierarchy levels.
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Critical path: lab3_demo

To generate a view of critical path with Physical analyst tool, click on show critical

(®)

or select the command from the menu.

path (stopwatch icon

Example report: Critical path

[
oo
o

LU




2.3 Post-Synthesis Simulation

Click on the option button next to post-synthesis simulation to select the input
files. The input file is automatically generated and is included in the post-synthesis
simulation option based on your selection for synthesis tool (Xilinx XST or Synplify
premier DP).

Pt Smithess Siradahon O Click on this icon to add the test bench

: — : file here
/ General |, / Server Farm |,

¥ Run With Selected Options /
Input Files: KI 1] i' Macros: /
Eyntf'nesis/lab3_demo.vhd j

input file after synthesis using Xilinx XST

< ;l_l
v
Top-Level Unit I Choosel Recompile Filesl

" Run With Selected DO/TCL Script

se Default Waveform
Generate DO Macrol

Add Signals Only From Current Hierarchy Level

‘ Macro File / Browse |

0K J Cancel |  Heb
/

Post-Synthesis Simulation Options X

[ General ' | Server Farm |
& Run With Selected Options

Input Files:

El 1' il Macros:
=

synthesisflab3_demo/lab3_demo.edf
.. JYHDL_codes/lab3_demo_tb.vhd

input file (.edf) after
synthesis using Synplify
premier DP. Extension will

il change to (.vhd) for XST le il L’d

o ’ V' Use Default Waveform
Top-Level Unit |lab3demo_tb_vhd Choose| Recompile Fi esl Generate DO Macrol

[ Add Signals Only From Current Hierarchy Level

" Run With Selected DOJTCL Script

‘Macro File | Browse

0K Cancel Help




Select design files B

' src/lab3_demo_package.vhd ;] synthesis/lab3_demo.vhd ﬂ
src/SSegCtrl.vhd src/lab3_demo_tb.vhd

src/counter.vhd

src/dock_divider.vhd

src/lab3_demo.vhd

synthesis/lab3_demo.vhd

>
<<

i T o

OK | Cancel |

Click at the options button next to the post-synthesis simulation icon. Remove the
default input file, and select netlist file “lab3_demo.edf’ for Synplify Premier DP or
“lab3_demo.vhd” for Xilinx XST from synthesis folder and your testbench as an
input file by clicking at the button close to the cross sign (marked by a dot). Then, select
Recompile Files. Once done, choose the appropriate top-level unit, which is
lab3_demo_tb.vhd in this example.

Press OK, and then select post-synthesis simulation. Now you should see timing
waveforms similar to the ones obtained during functional simulation. The difference is
that the components and signals are now mapped into appropriate FPGA hardware.

3 Implementation

3.1 Implementation Options

Click on the option button next to timing simulation to perform setting for timing
simulations.
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Implementation Options

Browse to synthesis folder and find Netlist file lab3_demo.edf generated after
synthesis (Synplify premier DP) or lab3_demo.ngc afer synthesis (Xilinx XST)

' Main " Core Insertion "'.U."'Translabe " Map " Advanced Map " Post-Map STR" Place & Rou*he | /Post-PAR STR K[>
Netlist File |Designs\ECES45_F 12_Workspace\ECE545_F 12_HW5\synﬁ1esis\!ab3_¢§o.ngc Browse I

Famiy |Xiinx 12x SPARTANE ~| Device |3s100ecp132 -|

Speed Grade I-S j
Version : |ver1 Revision : |rev1
Simulation Output Format ¢ None ¢ VHDL ¢ Verilog
RunMode: @ Batch ¢ GUI [ Auto-close
Generate Synth. and Impl. Scriptl Generate Impl. Scriptl

[V Overwrite existing impl. proj.

[~ Use SmartGuide Browse |
[~ Filter Messages Browse |
-

Constraint File (UCF) Support: Always use Aldec constraint template

Select constraint file to be copied into the implementation folder: , Browse |
IC:/Aldec/AcﬁveHDL 8.3/Dat/Template.ucf /
[ Run implementation with selected command file (implement.bat): / Browse |
oK Cancel I Help

Browse to user constraint file
lab3_demo.ucf (use this file only
when you want to upload bit
stream and program FPGA.
Otherwise, skip this step

)
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Click at the options button next to the implementation icon. Select the correct Netlist
File which is a file with the same name as your top level VHDL file and the
extension *.edf (for Synplify Premier DP) or *.ngc (for Xilinx Implementation tool). This
file is normally located in the synthesis folder of your workspace. Use this file to
implement your design. Choose the correct FPGA Family, Device and Speed Grade,
the same as used during the Synthesis phase:

In our example these should be (please ignore values given in the screen shot above):

Family : Xilinx<version_number>x SPARTANG
Device ; XC6LX16-CS324.
Speed Grade : -3.

3.1 Implementation Reports Analysis

Xilink Implementation -0l x|
] » o F" TR
| : | oca Dgn
N [=]
= > 3 - > B » B * Bl
Translate Map Post-Map STR Place&Route Post-PAR STR Timing
Completed Completed Completed Completed Completed Completed
Writing VHDL 3DF file 'time_sim.sdf' ... .:J

I||INFO:NetListWriters:635 - The generated VHDL netlist contains Xilinx SINPRIN
| simulation primitives and has to be used with SIMPRIM library for correct
i compilation and simulation.
INFO:NetListUWriters - ¥ilinx recorwends running separate simulations to check
’ for setup by specifying the MAX field in the 3DF file and for hold by
specifying the MIN field in the 3DF file. Please refer to Simulator
documentation for more details on specifying MIN and MAX field in the SDF.
INFO:NetListWriters:665 - For more information on how to pass the 3DF switches
to the simulator, see your Simulator tool documentation.
Nurber of warnings: 0
MNumber of info messages: 3
Total memory usage is 186884 kilobytes

| |Created netgen log file 'time_sim.nlf'.
Inmplementation verl->revl: 0 error(s), 7 warning(s)
Inmplementation ended with warning(s).

4

> | >l l |4 | Close

Similarly to synthesis, you can access the generated reports by clicking the reports
button, near the implementation icon. Unlike synthesis log, implementation report is
divided into several smaller reports, which are named differently. Below is a list of
reports in which you can find the most useful information about your design after
implementation, such as resource utilization, maximum clock frequency, and critical
path:
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=18]x]

File  Eq 1o _;\r Wgrkspace [_)esignr Simulation Tools Window Help . oy ox
ERA-A=NE-a - | F RO TOR QLS| » o wnHy m 4 |5=(=5= Mo simulation
Design Brows: A
e - /7 LI,
Top-Level select . m".— i 1
op-Level selection - A g L wmg’,r,'.ﬁ“l.&,i.g:‘ L
v
v
 option: | -1 v nrnns
post-synthes
reports Simulation o
E
=
Place &Route
Post-Place & Route Static Timing Report
jv
Name Value i ;IL‘
Open Report| Close
kil | i
=] Files ; % Stru... /3Res... % design flow /= lab3demo_t.... = lab3_demo...
| # Warning: DAGGEN_0523: The source is compiled without the -dbg svitch. Line breakpoints, code coverage, and assertion debug will not be available. 5|
%|. 4 File: \\ecelahs.cu.edulecefiles)homel ksuravat)desktont led lab demo\ lab3demo th.wvhd
Resource Utilization:
« Map : See Design Summary
+ Place & Route : See Device Utilization Summary

Note: Place & Route provides overall information about the design after placing and
routing. Map provides a more detailed summary of resource utilization.

Minimum Clock Period (Maximum Frequency):
» Post-Place & Route Static Timing Report

This file describes the worst case scenario in terms of minimum clock period.
However, since the implementation tools do not provide complete information, please

refer to Timing Analysis below for a more detailed report.
Note: Post-Map Static Timing Report can be ignored because it provides timing
report before placing & routing, and thus cannot correctly predict interconnect delays.
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plement'verlirevl\map.mrp
File Edit Search View Workspace Design Simulation Tools Window Help

B-sH gy eossntrOomn @S| rrp oy n 4| No simulation
signBrowser | = & LI EEXIEERRE
lab3demo_tb_vhd (behavior) | J & 2 ‘ v o ‘ 'y R | o ‘ B 0 | 4% % % ‘

0 |Unsorted 1 IRelease 13.2 Map 0.61xd (nt)

Workspace 'lab3_aws": 1 design(s) 7 Xilinx Mapping Report File for Design 'lab3_demo'
g@ lab3_demo & ) )
‘ﬁ\ Add New File 4 Design Information
1 - B4/ 1ab3_demo_package.vhd B T . .
Dﬁl 1363 demo th.vhd 6 Commwand Line : map -p SVLX20TFF323-2 -o map.ncd -pr off -ol high -cm area -ir
7 off -t 1 -global opt off -lc off -mt off lab3 demo.ngd lab3 demo.pct
2 -y 55eqCtrl.vhd - - : o - -
o arget Device @ xeSvix20t

3 ;%IEIDCK—deer'Vhd il Target Package : ££323

4 - counter vhd 10 Target Speed 1 -2

S - G/ 1ab3_demo.vhd 11 Mapper Version : virtexS -- §$Revision: 1.55 §

R post_imp_sim.asdb 12 Mapped Date : Sat Sep 10 23:12:31 2011
3 post_imp_sim.awc 13
3/ post-synthesis 14 Design Sunmary
6 L’_’ﬁ,/laba_demo.edf (lab3_demo_post_synthesis) | |15 = ———mmmmmmmo
3/ timing 16 Nunber of errors: 0
7 %/TIME_SIM.VHD (lab3_demo_timing) 17 Nurber of warnings: o
S TIME_SIM.SDF 18 Slice Logic Utilization:
_‘ﬁ Add New Library 19 Nurber of Slice Registers: 96 out of 12,480 1%
[]1“ lab3_demo library 20 Nunber used as Flip Flops: 96
[}“ lab3_demo_post_synthesis ibrary 21 Number of Slice LUTs: 136 out of 12,480 1%
[)ﬂ' lab3_demo_timing library 22 Nunber used as logic: 133 out of 12,480 1%
23 Nunber using 06 output only: 44
24 Number using OS5 output only: 7
25 Nurber using OS5 and 06: 12
26 Number used as exclusive route-thru: 3
27 Nurber of route-thrus: 80
28 Nuber using O6 output only: 80
29
30 Slice Logic Distribution:
31 Nunber of occupied Slices: 42 out of 3,120 1%
32 Nuwber of LUT Flip Flop pairs used: 137
33 Number with an unused Flip Flop: 41 out of 137 29%
34 Nurber with an unused LUT: 1 out of 137 1%
35 Numwber of fully used LUT-FF pairs: 95 out of 137 69%
36 Number of unigue control sets: 5
37 Nunber of slice register sites lost
|38 to control set restrictions: 4 out of 12,480 1%




Timing Analysis (Clock Period, Maximum Frequency and Critical Path)

For the detailed analysis of critical path and minimum clock period (or maximum
frequency) a separate timing analyzer provided by Xilinx should be used. To generate
the report, select Analysis -> Static Timing Analyzer from the Flow panel. This will
open Xilinx Timing Analyzer. You can also navigate to the program from the Windows
menu. The path used in the ECE labs at GMU is by Start-> All Programs -> VLSI
Tools -> Xilinx ISE ->Accessories ->Timing Analyzer.

% B s
‘.:" = > Zdfunctional
@l‘ OD“O”S simulation 2%

> dpost-synthesis

i 3 simulation e
E rre——— ?.t:x‘.':g J ™ Lock
E Pin/Node
Assignments
, S FPGA Editor |MPACT
B ophons
XPower
XPower Analyzer
optlons
ChlpScope
Anal — Post-Layout
ooions Tesls
Analysis

=k

PCB lnterface

Once the program is opened, select Open, choose netlist file located in
/implement/ver1/revil of your workspace, *.ncd, and press OK. Selecting Analyze
against Auto Generated Design Constraints will generate a static timing report.
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i§ € Timing Analyzer - H;\lab3\aldec_workspace\lab3_aws\|

@ File Edit View Timing Window Help

=10l x|
=8|

2Ea| »la] »

228 % 2| »

=83 »|l~28

=1

, | Report Navigation

- Timing report description
Informational messages
Data sheet report:

Trace settings

Release 13.2 Trace (nt)
Copyright (c) 1995-2011 Xilinx, Inc. All rights reserved.

C:A\Xilinx\13.2\ISE_DS\ISE\bin\nt\unwrappeditrce.exe -v 3 -s 2
lab3_demo.ncd lab3_demo.pcf -o lab3_demo_postpar.twr

Design fila- 1ah? dama ned
Physic: [ AN 1 ll

Report Specify design and constraints file(s) to open,

Environ

_______ Only the physical design {.ncd) and constraints (.pcf and .ucf) files will
NONE be opened immediately, Translated netlist {.ngd) will be opened only

when cross probing to other applications.

Physical design file {.ncd): *

-n 3 -fastpaths

2011-06-20, STEPPING level 0)

ion.

Iace\labﬁ_aws\,lab3_demn\implement'wer11rev11lab3_demo.nﬂ i |
Physical constraints file {.pcf):
ﬁace\lab3_aws\Iab3_demo\implement\,ver11rev11|ab3_demo.|:° ti

Translated netlist file {,ngd):
lace\labS_aws\labS_demo\implement‘werl \reviilab3_demo.ndd .. |

User constraints file {.ucf):
’)ace\lab3_aws\Iab3_demo\implement\ver11rev11lab3_derno.l.° |

I~ Automatically Fill with the files specified above for the next session
Data Sl

------- oK I Cancel | Help |

mstrained paths
in the

Optionalp are based on

of this model,
g conditions,

Clock clock to Pad
| clk {edge) |

Timtdaae i man | ~n TAT I Tank mvmnl Flanlyi-t LANPPN

TSR ¥

| Clock
'

|»

@ Getting Started

1%/ ] @ lab3_demo_postpar.twr BJ

. Console

<08 X
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"A Active-HDL 8.2 (lab ledsegment) - Design Flow Manager

File Edit Search View Workspace Design Simulation Tools Window Help

=18] x|

wons 4 W 4 1> 5= (= 6= o simulation |

m EAlVielern;V\hdeelp

x5 B By EOoNEEnTOR(O oS8 rm

=1olx|
=18 x]

b
lab3_demo.ncd - [Analysis Results 1.twx*]

@ stdstandard || 3 B

PrRx FRlEeoaleR

I StATEXTIO 1% @l

Device / |Package |RepnrtLevsl |

1| xcasso |pa20s | verbose \

ee.std_logic_a |[2) | Report Navigation |
@ ieee.sTD_LOGIC, 3| Timing report description
a Lab: ional messages
Timing constraints
Data sheet report
Timing Analyzer settings

|Clock clock to Pad

; | elk (edge) | | Clock |
|Destination | to PAD |Internal Clock(s) | Phase |
|s_sego<0> | 9.447(R) | clock_BUFGP | 0.000]
|s_sego<1> | 9.293(R) | clock_BUFGP | 0.000]
$_Seg0<z> | 9.494(R) | clock_BUFGP | 0.000|
§_Seqg0<3> | 9.450(R) | clock_BUFGP | 0.000|
|s_sego<a> | 9.494(R) | clock_BUFGP | 0.000]
S_Seg0<S> | 9.350(R) | clock_BUFGP | 0.000]
$_Seg0<6> | 9.704 (R} | clock_BUFGP | 0.000]

Clock to Setup on destination clock clock

| Src:Rise| Src:Fall| Src:Rise| Sre:Falll

|21 Files ;& Stru..

Source Clock  |Dest:Rise|Dest:Rise|Dest:Fall|Dest:Fall|
clock 5.762| | | I
|
(&S Getting Started & %) Analysis Resus . twc*
Console. 08 X
;l—, Successfully opened Analysis Results 1.twx _:I

© # ELBREAD: E —]—l
Bl . % FLEREAD: E Console [ Erors | Warnings |
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Timing constraint: Default OFFSET OUT AFTER analysis for clock "clock_c"

34 items analyzed.

0 timing errors detected.

Maximum allowable offset is 13.751lns.

Offset:
Source:
Destination:
Source Clock:
Data Path Delay:
Clock Path Delay:
Clock Uncertainty:

13.751ns (clock path + data path + uncertainty)
counting/count =ig[0] (FF)

S Seqgl{3) (PAD)

clock_c rising

11.735ns (Levels of Logic = 3)

2.01éns (Levels of Logic = 2)

0.000ns

Clock Path: clock to counting/count sig[0

Delay type Delay({ns) Logical Resource(s)
Tiopi 0.829 clock

net (fanout=1)
Tgilo
net (fanout=19)

Total

clock ibuf/IBUFG
0.001 clock ibuf/IBUFG
0.401 clock ibuf /BUFG
0.785 clock c
2

.01éns (1.230ns logic, 0.786ns route)
(61.0% logic, 39.0% route)

Data Path: counting/count sig[0] to S Segl{3

Delay type Delay(ns) Logical Resource(s)
Tcko 0.720 counting/count sig[0
net (fanout=12) 1.641 count (0}
Tilo 0.608 seven seqg 0/5 1df3 i a2 2
net (fanout=2) 0.585 seven seq 07N 46
Tilo 0.608 seven seq 0/N 9 3
net (fanout=1) 2.442 NS i
Tiocop 5.131 S Seql obuf[3
S Segl{3)
Total 11.735ns (7.067ns logic, 4.668ns route)

(60.2% logic, 39.8% route)

Example Report: Clock period, Maximum Frequency and Critical Path.
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3.2 Timing Simulation

Browse to implementation folder
folder and find TIME_SIM.SDF file
generated after implementation

Timing Simulation Options |

| General | | Server Farm |,

% Run With Selected Options

4
SDF File IIMPLEMENT}'TIME_SIM.SDF Browse
SDF Type € Minimum & Typical ¢ Maximum Region: [V auto-Detect
Input Files: 5] 1] i] Macros: i KI il il
IMPLEMENT/TIME_SIM.VHD d d

..JWHDL _codesflab3_demo_tb.vhd

4 oy o

< [V Use Default Waveform
Top-Level Unit |jlab3demo_tb_vhd  Choose | Recompile Files Generate DO Macro

[T add Signals Only From Current Hierarchy Level

" Run With Selected DOJTCL Script

’Macro File: |

OK | Cancel | Help |

Click at the options button next to the timing simulation icon. Select your testbench
as the Top-Level Unit. Afterwards, select timing simulation, which will generate timing
waveforms based on your netlist after implementation. You should notice timing delays
compared to the waveforms from your post-synthesis simulation & functional simulation.
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fAj Active-HDL 8.3 (lab3_aws ,lab3_demo) - untitled.awc =18 x|

File Edit Search Yiew Workspace Design Simulation Waveform Tools Window Help b o» ox
ﬁ%l.‘@@fﬁ&ﬁg\“@@ %‘@‘Q#@&H » bl B S00ns {4 W« l»“TEEE 5= No simulation l
[Designbrowser M= FoEN-ITY SRS NCNERCRORRIY Y WA A - N B TR | e P Bod |
Iﬁ lab3demo_tb_vhd (behavior’ | || “Gignal name [ Value [osmsos - esser o o ess o ew o o oamew o - oseewe - - sms2 o - - wsae -
{Flab3demo_tb_vhd (behay arclock g ] L I 1 ] 1 I |T9588 153598 ps 1 ] 1 I L -
Lk uut : lab3_demo ar reset 0
© clock_proc B arseg w
© testing Bl aran u
@ std.standard
@ std.TexTIO
@ ieee.std_logic_1164
ieee.NUMERIC_STD
e | M
jv
Name: Value
0 clack Unavailabl]
 reset Unavailabl]
™ seq Unavailabl]
» an Unavailabl]
C= clk_period Unavailabl
Cursor 1
i
I | 21| || [Press CTRL to sort in current mode:
- = 7 - .
[2) Files ; ¥ Stru... /ZRes... / [Ellab3_demo... = lab3_demo... .2 design flow ;5 untitled. aw
# 4 signal(s) traced. Al [Name [Type [value [ Last Value [ Last Event Time |
run Click here
endsim

# KERNEL: stopped at time:

Watch =

9588360 ns
# Simulation has been stopped zi

>

B Console /

[ oM s
lt'start] (2 @ Gmail - Annotated agend... | 1 Synopsys FPGA Synthesi... | £41] tutorial on Aldec 8.3 - Mi... I 14 getting started (2) - Paint | 7% Active-HDL 8.3 (lab3_... <> Synplfy Premier E-20110... Zz @‘ « 10:42PM

Specifying the frequency/ Time Period: Open any text editor and create two files (one
with extension .xcf and the other with extension .ucf). Specify constraints regarding
Synthesis in the xcf file and constraints related to Implementation in the ucf file. Edit both
xcf and ucf files to specify timing constraints regarding the clock, e.g.,

NET "clk" PERIOD = 10 ns;
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Dlacieir Broaric e . x

ITop-LeveI selection Ll

0| Unsorted
=L
E} design_sequential
@\ Add New File
& J clock_divider.vhd
+ &/ counter.vhd
# & lab3_demo.vhd
Jlab3_demo_package.vhd
& /I1ab3_demo_tb.vhd
+ & J SSegCtrl.vhd I
L\J lab3_demo_ucf.ucf /
|| lab3_demo_xcfxcf
= lab3_demo_bitstream.bit

—J

Gy 0 B W

~%%  PostSynSim.asdb
~®%  PostSynSim.awc
~EX TimSim.asdb

- . -
~®¥x TimSim.awc

post-synthesis

+[_}1/ timing

#X Add New Library

+ (i design_sequential library

+fff} design_sequential_post_synthesis library

+fff design_sequential_timing library

Optimization strategies: Click on the options icon beside implementation to select a
complete list of optimization strategies (Translate, map, place & route optimizations)

o ,
. > dtiming

44444444 opions Jaimifaion =
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T I

/Main', / Core Insertion | / Translate | /Map | / Advanced Map | / Post-Map STR | / Place &Route |,/ Post-PAR STR K[>
I [~ Do NotRun Translate
I~ Allow Unmatched LOC Constraints

[~ Allow Unmatched Timing Group Constraints

[V Use LOC Constraints

Netlist Translation Type Timestamp ;I

[~ Create I/O Pads from Ports

[~ Allow Unexpanded Blocks
Macro Search Path:

Remove

a o

User Rules File for Netlister Launcher Browse |
Other Ngdbuild Command Line Options l
™ Run ngdbuild.exe with selected command file (ngdbuild.bat): Browse |

(1] I Cancel Help |

J,." Main "-.U."rCore Inserﬁoni'l.u.l"Translahe "'.u."' Map "'.l.'."rAdvanoed Map"'.u."' Post-Map STR"'.U.I" Place & Route "l.u."rPost-PAR s K[>
' ™ Do Not Run Map

[ Ignore User Timing Constraints

Timing Mode Ir‘«lon Timing Driven ;I

[V Trim Unconnected Signals
[~ Generate Detailed MAP Report

Use RLOC Constraints [ves |

Pack I/O Registers/Latches into I0Bs IOFF j
[~ Run map.exe with selected command file (map.bat): Browse |




=TT |

/Main',/ Core Insertion | /Translate | /Map',/ Advanced Map | /Post-Map STR |/ Place &Route | /Post-PAR STR K[>
' [~ Perform Timing-Driven Packing and Placement

Map Effort Level IHigh j
Extra Effort INonr: j
Starting Placer Cost Table (1-100) I 1 _j

[~ Combinatorial Logic Optimization

I~ Register Duplication

[~ Allow Logic Optimization Across Hierarchy
Optimization Strategy (Cover Mode) IArea j
CLB Pack Factor Percentage [ 100 |

[~ Map Slice Logic into Unused Block RAMs

[~ Power Reduction

Power Activity File Browse I

Other Map Command Line Options |

/Main '.U.IFCore Insertion\'xufTrmslahe\'.u.' Map '.U.'FAdvanoed Map\l.u.'[PostMap STR\'.U."' Place & Route\'.u."rPost-PAR sTrR K[>
| ™ Do NotRun Place&Route

Place & Route Effort Level (Overall) IStandard LI
Placer Effort Level (Overrides Overall Level) INone El
Router Effort Level (Overrides Overall Level) INone LI
Extra Effort (Highest PAR level only) Ir-Jone LI
Starting Placer Cost Table (1-100) [1 ~|
Place And Route Mode INormal LI

r Ignore User Timing Constraints

Timing Mode IPerformance Evaluation LI

Other Place & Route Command Line Options I
[~ Run par.exe with selected command file (par.bat): Browse |

[~ Generate Asynchronous Delay Report
[~ Generate Clock Region Report
[~ Power Reduction

Power Activity File Browse
I




Print the output waveform in PDF format: In order to view all the important details of
the behavioral, post-synthesis, post-translate, post-map and post-place & route
simulations in waveform in PDF format, use 3rd party tools (PDF creator, PDF Lite, etc).

Go to file menu and click on the print preview.

Show page setup dialog (to choose
time range that is visible in print and
choose full color to see colored figure)

/

MOQR O OE@E i 4 > & x

:

Print

A pop up will appear when you click Show page setup dialog icon. It will give you the
option to select time range (full range or for a specific range) and an option to have

colored or black and white figure.

Click OK and chose PDF Lite or any other tool to do PDF conversion. After completing

the print setup, a new window pops up and ask you to save the file in PDF format.

5]

sy Print

General

Select Printer

= Microsoft XPS Document Writer

= PDFLite
= Send To OneNote 2010

<4 " »

Status: Ready I~ Prnttofile Preferences
Location:
Comment: Find Printer...

Page Range

Al Number of copies: |1 3:
@, @,
- —

Print Cancel
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Here is the output waveform of post-translate simulation in PDF format.

TR 12 [ D@ < > ESx

<ty D TimSimawe
Sigqual mame vae | - e - we =m0 - sm e _aw w0 w

@ ar an 0 [ 0 X 7

w clock (ipEpEpipipipinl)Epipipipinipginipipipipipipipinipipipinininlin

arreset 0 1

@ ar seg FF { FH ) 4 [=1]
< >
A wave.asdb Sl
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4. Uploading Bitstream to FPGA Board:

i‘(& Microsoft Update
9E] New Microsoft Office Document
("8 Open Microsoft OFfice Document

| |7 Accessories
1@ AccuRev
@ Aspell

I CCleaner
@ Crimson Editor
|7 CutePDF

a B
f Digilent G Adept »| A Adept
1-@ Elaborate Bytes
I Foxit Reader
@ Games

|7 Google Calendar Sync

Q Adept User's Manual

|7 Google Chrome

I Gkt

ATTO0010.jpa

Kelly, Jeremy

1@ Juniper Networks
) MATLAB

|7 Mentor Graphics
I Microsoft Office

I Modelsim SE 6.5¢
Internet | PDFCreator

Google Chrome

&

“‘:5‘ E-majl_ - l@ Startup . '
Micrasoft Office Outlf /) Symantec Client Security

i @) videoLan

Crimson Editor [@ WinMerge

= ) WinRAR

MPACT

&

1@ ¥ilinx ISE Design Suite 10,1
Adobe Reader 9

EJ ComBlock Control Center
& Internet Explorer

@ Pidgin

¢~ Remote Assistance

Adept

B>

—
L’L: Microsoft Office Worl

e Internet Explorer
) windows Movie Maker

m Licensing Wizard
W wireshark

AIIPrograms . I Wyrm Software 4
R
5

Q Windows Media Player

R Hercules

Y2 VouTube - .50 caliber...

Before uploading Bit file, make sure that you change your constant values in all your
files to proper values, and re-synthesize/re-implement all the files. In particular, in our
example, please change the value of the constant slow_clock_period in the
Lab3Demo_package.vhd.

Select the Adept program as shown in the picture above. When the program is opened, a
device will be shown if it is connected and recognized. Select the bit file by clicking
Browse and finding the appropriate file. Click Program to program the device.
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a. Uploading bit stream on Basys2 board:

] /\ Digilent Adept

SIS

B ASYS Connect: lOnboard Use vl
Product: Basys - 250
Config ‘Test Register IfO | File I/O | /0 Ex | Settings |
FPGA Program
YC3S250E l v‘ Browse... Program
PROM ]
YCFO2S l spartan3e.bit v ‘ Browse. .. Program
Board information loaded. ~
Found device ID: FS045093 T
Found device ID: 11c1a093
Initialization Complete.
Device 1: XC35250E
Device 2: XCF025
™
( )

b. Uploading bit stream on Nexys3 board:
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a Digilent Adept =@
NEXYS 3} corect s ¥
Product: Nexys3
Config Memory | Test | Register I/O | File I/0 | /0 Ex | Settings

b3 demabt .

Set Config file for XC65LX 16: "C:\Users\Malik Umar Sharif\Dropbox\GMU_courses A
\ECES545_F 13\tutorial_2013\tutorials\design_flow_examples\lab3_demo\ab3_demo.bit"

Preparing to program XC6SLX 16...

Programming...

Verifying programming of device...

Programming Successful.
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