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1 Preface

1.1 Purpose

This document gives step-by-step instructions on how to run Synphony Model Compiler ME and import
the design files, testbench, and test vector files into Libero® System-on-Chip (SoC). It also describes the
options and settings required by Libero SoC for a smooth design flow.

1.2 Intended Audience

This tutorial is intended for:

*  FPGA designers
+  System-level designers
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DSP Flow for SmartFusion2 and IGLOO2
Devices - Libero SoC v11.7

2.1

2.2

Introduction

This tutorial describes the flow for generating the RTL files from the design or higher level algorithm
created in the Mathworks MATLAB® Simulink® software. It assumes that the Mathworks MATLAB
Simulink software and license are already installed. In addition, the Synopsys® Synphony Model
Compiler ME must be installed. The Synphony Model Compiler ME can only be launched from the
MATLAB Simulink tool.

For more information about MATLAB Simulink software, visit
www.mathworks.com/products/product_listing/index.html.

For Synphony Model Compiler ME, visit
http://www.microsemi.com/products/fpga-soc/design-resources/design-software/synphony#downloads.

Tutorial Requirements

Table 1 shows the tutorial requirements.

Table 1+ Software Requirements

Software Requirements Description
Libero SoC v11.7
ModelSim v10.4c
Synphony Model Compiler ME J-2015.03M
MATLAB Simulink -

2.2.1

2.3

Project Files
The following are the project files associated with this tutorial:

*  Source
. Solution
. Readme file

Download the project files from:

«  SmartFusion2 http://soc.microsemi.com/download/rsc/?f=m2s_tu0312_liberov11p7_df
* IGLOO2: http.//soc.microsemi.com/download/rsc/?f=m2gl_tu0312_liberov11p7_df

Refer to the Readme . txt file for the complete directory structure.

Synphony Model Compiler ME (Microsemi SoC
Products Group Edition) Software and License
Availability

The Synphony Model Compiler ME software and licenses are available for free to Microsemi SoC
Products Group customers at: http.//www.microsemi.com/products/foga-soc/fpga-and-soc.
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Using Synphony Model Compiler ME
J-2015.03M with Libero SoC

3.1

Introduction

The Synphony Model Compiler ME translates a design from a higher level algorithm description in
Simulink into RTL code that can be synthesized using Synplify Pro ME. The Synphony Model Compiler
ME also creates an HDL testbench for the design by capturing the stimulus used to test the design within
the Simulink environment. This facilitates verification and makes the RTL-bit and cycle accurate, when
compared to the Simulink model of the DSP design.

Currently MATLAB Simulink and Synphony Model Compiler ME are not integrated in Libero SoC. Also,
the current Synphony Model Compiler ME supports SmartFusion®2 system-on-chip (SoC) field
programmable gate array (FPGA) and IGLOO®2 FPGA devices. To infer the multiply-accumulate
(MACC) blocks, the SmartFusion2 SoC FPGA or IGLOO2 FPGA device is used for RTL generation in
Synphony Model Compiler.

This tutorial uses digital down converter (DDC) model design. This design is created in Simulink using
Synphony Model Compiler Blockset. For more information about creating design using Simulink, visit
www.mathworks.com.

Figure 1 on page 8 shows the overall DSP design flow using MATLAB Simulink and Libero SoC with
Synplify Pro ME. The Synphony Model Compiler ME translates the DSP design created in Simulink into
register-transfer level (RTL) code.

The RTL code can be imported to Libero SoC to facilitate smooth synthesis, simulation, place-and-route,
and programming of the design.
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Figure 1+ DSP Design Flow
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3.2

Microsemi SoC FPGA

Tutorial Steps

This tutorial is demonstrated by selecting the SmartFusion2 device as the family. For IGLOO2 devices,
select IGLOO2 as the family. This tutorial comprises the following steps:

Step1: Create an RTL from the DSP Block in MATLAB

Step 2: Create a New Libero SoC Project

Step 3: Import the RTL, Testbench, and Test Vector Files

Step 4: Set Up the Simulation Environment and Perform Simulation
Step 5: Synthesize the Design with Synplify Pro ME

Step 6: Place-and-Route the Design Using Libero SoC Tool

Step 1 is performed in the MATLAB environment and the remaining steps are performed in Libero SoC.
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3.21 Step1: Create an RTL from the DSP Block in MATLAB

The following steps describe how to open MATLAB and create RTL code using Synphony Model
Compiler ME:

1. Download the required source files from Microsemi website:
http://soc.microsemi.com/download/rsc/?f=m2s_tu0312_liberov11p7_df

Extract the design files to the C:\demo.

Copy the files from C:\demo\m2s_tu0312_liberov11p76_df\Source_Files\DDC to C:\demo

Open MATLAB and set the current folder location as C:\demo.

Double-click the ddc.mdl file to open the design file. This file is located in C:\demo.

The ddc.mdl design is shown in Figure 2. Ignore the messages that pops-up by clicking OK and if
ddc_obsolete.mdl pops-up, close the file.

ook wN

Figure 2« DDC Design
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Figure 3 »+ Setting the Output Port Q_out

8.

ﬂ Function Block Parameters: Q_out ﬁ

Synphony Model Compiler Port Out (mask) (link)

The Port Qut block defines an output from the DSP design to be
implemented in RTL.

Each output from the system implemented by Synphony HLS
blockset must be defined through a Port Out instance.

Parameters
Capture test vectors for RTL Test bench
Register output

[ OK H Cancel H Help Apply

b

Figure 4 » Setting the Output Port |_out

ﬂ Function Block Parameters: _out ﬁ

Synphony Model Compiler Port Out (mask) (link)

The Port Qut block defines an output from the DSP design to be
implemented in RTL.

Each output from the system implemented by Synphony HLS
blockset must be defined through a Port Out instance.

Parameters
Capture test vectors for RTL Test bench
Register output

[ OK H Cancel H Help Apply
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Click Q_out, and on the Function Block Parameters dialog box select the Capture test vectors
for RTL Test bench and Register output check boxes, as shown in Figure 3.

Click I_out, and on the Function Block Parameters dialog box select the Capture test vectors for
RTL Test bench and Register output check boxes, as shown in Figure 4.
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9. Click the arrow button to simulate the design, as shown in Figure 5. The spectrum can be viewed in

the scope.

Figure 5« DDC Design After Simulation
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10. Double-click the SHLS Tool toolbox inside the model file and launch the Synphony Model Compiler
ME J-2015.03M, as shown in Figure 6.

Figure 6 «+ Synphony Model Compiler ME User Interface
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11. Click New Implementation and in the Target Options tab, select SmartFusion2 or IGLOO2 as the

Technology.

Figure 7 « Implementation Options - Target Options Tab
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12. On the RTL Options tab, select the Generate VHDL, Generate Verilog, and Generate RTL
testbench check boxes, as shown in Figure 8.

Figure 8 * Implementation Options - RTL Options Tab
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13. Click the Design Options tab and set the options, as shown in Figure 9.

Figure 9 » Implementation Options - Design Options Tab

.
u Implementaticn Cptions
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The Flip Flop Reset Sensitivity can either be Synchronous or Asynchronous, as shown in Figure 9.

14. Click OK to accept all the other implementation settings.
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15. Click Run to run synthesis with the Synphony Model compiler, as shown in Figure 10.

Figure 10 + Run Synphony Model Compiler
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16. After the synthesis is done, close the Synphony Model compiler. The Synphony Model Compiler ME
creates files in the path: C: \demo\ddc_impl 1\vhdl, including the RTL, as shown in Figure 11.

Figure 11« VHDL Files Generated by Synphony Model Compiler ME

[ESREEE
=| | <« demo » ddc_impl1 » vhdl v | g H Search vhdl 2 |
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=] dde 28-10-201511:33 VHD File 151 KB I
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> E Deocuments =] dde_mwfil 28-10-201511:33 TCL File 1KB
4 J? Music || ddc.sdc 28-10-201511:33 SDC File 1KB
>[5 Pictures | dde.prj 28-10-201511:33 PRI File 1KB
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| ddcfde 28-10-201511:33 FDC File 1KB
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L_| Outport_ddc_Q out.dat 28-10-2015 11:06 DAT File 10 KB
> c‘j Network L| OQutport_ddc I out.dat  28-10-2015 11:.06 DAT File 10 KB
| Inport_dde_Freq.dat 28-10-2015 11:06 DAT File 2,657 KB
| Inport_dde_ADC.dat 28-10-2015 11:06 DAT File 938 KB
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For Verilog flow, Synphony Model Compiler ME creates files at: C:\demo\ddc impl 1\verilog, as
shown in Figure 12.
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17.

1.
2.

3.

Close MATLAB.

The RTL files generated from the MATLAB Simulink software using Synphony Model Compiler ME
J-2015.03M are ready to be used and evaluated on a hardware platform. The Libero SoC is the
comprehensive software suite for designing SmartFusion2 and IGLOO2 devices, managing the
entire design flow from design entry, synthesis and simulation through place-and-route, and timing
and power analysis with enhanced integration of the embedded design flow.

Step 2: Create a New Libero SoC Project

The following steps use the Libero SoC software to create a project for the tutorial design. A Libero SoC
project sets the design name, the HDL flavor (VHDL or Verilog), and the tool locations.

Double-click the Libero SoC icon on the desktop to start the Libero SoC Project Manager.

In the Project menu, select New Project. This displays the New Project dialog box, as shown in
Figure 13 on page 17.
Set the following values in the New Project dialog box:
*  Project name: DDC_top

*  Project location: C: \demo
»  Preferred HDL type: VHDL
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Figure 13 » Libero SoC New Project — Project Details

G‘ New project (] -

Project details
Specify project details

Project Details

Project name: DDC_top
. . Project location: C:/demo
Device Selection
A
Description:

Device Settings

Design TBI‘I‘IP'ﬂtE Preferred HOL type:

| Enable black creation
Add HDL Sources

Add Constraints

.
Libefo)

System-on-Chip

4. Set the following values, as shown in Figure 16:
*  Family: SmartFusion2
+  Die: M2S050T
* Package: 896 FBGA
*+ Speed: STD
+ Core voltage: 1.2V
*+ Range: COM
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Figure 14 » Libero SoC New Project — Device Selection

~
(® New project EIM
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Part filter
Project Details i —
Device Selection
[ Reset filters ] I
Device Settings Search part:
Part Numl;er ALUT DFF User[/Os uSRAM 1K LSRAM 18K Math (18x18) PLLs and
Design Template M25050T-FGBI6 56340 56340 377 72 69 72 6
Add HDL Sources
|
Add Constraints
Libefo)
Systemon-Chip ~ 1 Ll k
[ < Back ] [ [ext > ] [ Einish ] [ Cancel
5. Click Next to continue.
6. On the Design template window, select None for Design templates and creators.
7. Click Next to continue and then click Finish.
8. Select the Use Enhanced Constraint Flow as shown in Figure 15.
Figure 15 « Enhanced Constraint Flow
Mew Project Information
CLOreConTigr Talse patns, SNad max aelay Constraint ~
Note that this first release of the enhanced constraint flow has the following limitations:
* Block flow is not enabled
* Design separation methodology is not enabled
The following screen shot shows the constraint management view and how to access it from the Design Flow window
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—— A [tem ) [ import | [ ik | [edtwihijosdter] [ Check + (4
< b z"";"' """'igﬂ" [ Place and Route |
ystem Builder Py ;
A Configure MSS constraint\ic\my_ios.pdc vl il
ED Creste SmartDesign
B Create HDL
&4 Create SmartDesign Testbench E 1/0 Settngs
[E Creste HDL Testbench 7] Reserve Pins for Device Migration
| L] Generate Memory Map =
4 ¥ Verify Pre-Synthesized Design :'?)::‘ devices you are targettng for migration. Pins not bonded on these devices wil be reserved in the device selected for this E
Simulate
- — Selected Device: M25005 - 484 FBGA
© Manage Constraints ) Target Devices: {7 mpsnanT
4 F Implement Design
S Synthesize Genesl
b Verify Post-Synthesis Implementation [ Reserve Pins for Probes
+£] Configure Flash*Freeze
B Plars and Reuta =
| DesgnF.. | Desgntierar. | StmusHerar. | Catalog | Fes ™
[7] Remember my choice and do not show me again. [Use Classic Constraint F\ow] |[Use Enhanced Constraint F\ow]l
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9. Choose the appropriate tools settings, if they are not already selected, as shown in Figure 16. The
tools shown in this dialog box depend on the installation. To change the default tool settings, refer to
the Libero SoC Online Help.

Note: FPGA programming is not performed as a part of the tutorial. Therefore, the programming tool selection
is not important for this tutorial.

Figure 16 » Tool Profiles Dialog Box

s ~
G\ Tool Profiles — l 7
4 Tools
Synthesis Synthesis profiles E]
Simulation 5
Stimulus I I flame l fath
Pregramming @ 3 synplify Pro ME C:\MicrosemiLibero_SoC_w 11, 7\synplify\bin\synplify_pro.exe
Identify Debugger
[ExportPraﬁIes...] [ OK ] [ Cancel ]

3.2.3 Step 3: Import the RTL, Testbench, and Test Vector Files

The following steps describe how to import the RTL, testbench, and test vector into Libero SoC:

1. Navigate to the File menu in Libero SoC, and choose Import Files. For Files of type select HDL
source files (* . vhd, *.v, *.h)and import the ddc.vhd, SynLib_ asynch.vhd, files from the
path c:\demo\ddc_ impll\vhdl, as shown in Figure 17. In this design tutorial, only the
ddc.vhdl file and its associated files generated in Step 2: Create a New Libero SoC Project are
used.

Figure 17 « Importing VHDL Source Files

() Import Files [ 2 [
Look in: ’ | C:\demo'\dde_impl_1vhdl '] G o O L @
YAy My Computer MName Size Type
R umar 7| FIFOLibExt_asynch.vhd 16 KB vhd File
o 7| ddec_Testwhd 13 KB vhd File
i 7| SynLib_asynch.vhd 144 KB vhd File
|#| ddc.vhd 150 KB vhd File
4 | 1 3
||
File name: "dde.vhd”™ "SynLib_asynch.vhd”™
Files of type: |HDL Source Files (*.vhdl *.vhd *.v *.vm *.vh *.h) v] ’ Cancel ]
Convert EDN To HDL
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For Verilog flow, import ddc.v, SynLib.v, and define.h files, from the path c:\demo\ddc im-
pll\verilog, as shown in Figure 18.

Figure 18 + Importing Verilog Source Files

i ™
@ Import Files M
Look in: [ | Ci\demo'\dde_impl_11verilog - ] QO O Li [

,’& My Computer MName = Size Type Date Modified
2] ddew i 109KB v File 28-10-2015 11:33:51
R madhubabu.ar
o |= ddc_Testw 10 KB v File 28-10-201511:33:52
| | define.h 474..tes h File 28-10-201511:33:51
|= FIFOLibExty 12 KB v File 28-10-201511:33:51
|=] SynlLib.oe 13 KB v File 28-10-201511:33:51
L T B[] ] | b
File name: “SyrLib.v" "define.h” "ddc.v™ Open
Files of type: [HDL Source Files (*.vhdl *.vhd *.v *.vm *.vh *.h) - ] [ Cancel ]
Convert EDM To HDL

2. Inthe File menu in Libero SoC, select Import Files. For Files of type, select HDL Stimulus file
(*.vhd, *.v)and import the ddc_Test.vhd file. For Verilog flow, import ddc_Test.v file.
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3. Inthe File menu in Libero SoC, select Import Files. For Files of type, select Simulation files
do) and import all the *.dat files. The required files are
copied into the respective folders, as shown in Figure 19. The Verilog files are copied into the

(* .mem, *.bfm, *.dat, *.txt, *.

respective folders, as shown in Figure 20 on page 22.

Figure 19 « Imported VHDL Source Files into Libero SoC

Files

3

3

3

3 component
[3 constraint
[J coreconsole
B DDC top.prjx
[ designer
3 hdl
B Cordic_asynch.vhd
B ddcvhd
B Synlib_asynch.vhd
[1 package
[7 phy_synthesis
[3 simulation
B Inport_ddc_ADC.dat
B Inport_ddc_Freqg.dat
B modelsim.ini
B Outport_ddc_I_outdat
B Outport_ddc_Q out.dat
[7 smartgen
[7 stimulus
B ddc_Testvhd
[ synthesis
[1 tooldata
[7 viewdraw

Design Hier... Stimulus Hier... | Files | HDL Temp...

& Microsemi
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Figure 20 » Imported Verilog Source Files into Libero SoC

3.24

[3 component
[7 constraint
[7 coreconsole
B DDC_top.prjx
> [1 designer
4 [ hdl
B Cordicv
B ddcv
B define.h
B Synlib.v
> [1 package
[7 phy_synthesis
4 ] simulation
B Inport_ddc ADC.dat
B Inport_ddc_Freq.dat
B modelsim.ini
B modelsim.inisav
B Qutport_ddc I outdat
B Outport_ddc_Q_out.dat
[3 smartgen
4 [ stimulus
B ddc_Testv
[ synthesis
> [ tooldata -

»

11

| Design Hier... | Stimulus Hier... | Files | HDL Temp...

4. InVHDL flow, open the ddc.vhd, SynLib asynch.vhd, files. Use the Libero SoC Find and
Replace feature to replace SHLSLib with work and save the file. This change is required to use
work, a default library, so that ModelSim and Synplify can find the package definition from the work
library.

5. In Verilog flow, open the ddc. v file and add include "define.h" before module declaration and save
the file.

Step 4: Set Up the Simulation Environment and Perform
Simulation

After the RTL, testbench, and test vector files are imported, use ModelSim to perform a
pre-synthesis simulation. Associate a stimulus file with the design. This lets the ModelSim tool to know
which testbench to be used for the simulation.
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3.24.1 Setting Up the Stimulus File

1. Fora VHDL flow, on the Design Hierarchy tab, right-click ddc.vhd and select Set As Root,
whereas for a Verilog flow, right-click ddc.v and select Set As Root, as shown in Figure 21.

Figure 21+ Set as Root

Bl synAbs (SynLib.v) ‘ H ‘ 25
> B ddc (ddew) Tus 26
Set As Root
< | 1
Open HDL File
Design Hier... | Stimulus Hier... | Files Check HDL File
Design Flows & Create Core from HDL..
Delete from Project
synCordicVecMagMC = ] ]
Delete from Disk and Project
‘ Tool Properties

2. Under Verify Pre-synthesized Design, right-click Simulate and select Organize Input files >
Organize Stimulus Files, as shown in Figure 22. The Organize Stimulus dialog box is displayed,
as shown in Figure 23 on page 24.

Figure 22 »+ Organize Stimulus File

Design Flow 5 X

ddc

Tool |
4 p Create Design

&4 Systern Builder

&4 Configure M55

B3 Create SmartDesign

Create HDL

A Create SmartDesign Testbench

Create HDL Testbench

+] Generate Memory Map —

4 p Verify Pre-Synthesized Design

m

- Run
4 b Cons
__ﬂ M Clean and Run All
4 b Impld Open Interactively
S5 Clean
4 rV inn

Organize Input Files  » Organize Source Files...

Import Files... Organize Stimulus Files...

Help

E
C
P
PR Edit Profile...
E

4 Verify Timinna

Design Flow | Design Hierarchy Stimulus Hierarchy Catalog I Files |
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3. Select User option to add the stimulus file under Associated Stimulus Files, as shown in Figure 23

for VHDL flow and Figure 24 for Verilog flow.
Figure 23 » Organize Stimulus Dialog Box for VHDL

[#°| Organize Stimulus files of ddc for Simulate tool [ ? ﬁ]
Click to select a Stimulus file in the project, and use the Add button to pass the file to the tool.
Use the Remove button to remove Stimulus files,
Use the Up/Down arrow buttons to specify the order of the Stimulus files when they're passed to the tool.
Use list of files organized by
() Libero (default list)
@) User + ||+
Stimulus files in the project Origin Associated Stimulus files Origin
Add =+ 1 ddc_Testvhd User
4+ Remaove
o[ coe
Figure 24 »+ Organize Stimulus Dialog Box for VHDL
— — -
[®'] Organize Stimulus files of synCordicVecMagMC for Simulate tool @ C X
Click to select a Stimulus file in the project, and use the Add button to pass the file to the tool.
Use the Remove button to remove Stimulus files.
Use the Up/Down arrow buttons to specify the order of the Stimulus files when they're passed to the tool.
Use list of files organized by
() Libero (default list)
I (@) User + ||+
Stimulus files in the project Origin Associated Stimulus files Origin
1 éddc_Test.v User
Add =
4+ Remove
o] [ e

After selecting the stimulus file, set the simulation environment.
4. Inthe Project menu, select Project Settings to open the Project Settings dialog box, as shown in

Figure 25 on page 25.

5. In the Simulation options, click the Do tab and set the following:

«  Simulation runtime: -all
»  Testbench module name: test_ddc
* Top Level instance: i_ddc

6. Click Save.
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Figure 25 » Project Settings — Simulation Options Dialog Box
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(@ Project settings

| |

Device selection
Device settings
Design flow Simulation runtime: -all
Analysis operating conditions
4 Simulation options
DO file Top level instance name: i_ddc
Waveforms

Use automatic DO file

Testbench module name:  test_ddc

[] Generate vCD file
Vsim commands

Timescale VCD file name: power.

4 Simulation libraries Select Verlog language syntax

SmartFusion2
[F] verilog 2001
[] system verilog

Select VHDL language syntax

[F] vHDL 2008

User defined DO file:

Ml DO command parameters:

Restore Defaults

Close

7. Under Verify Pre-synthesized Design, right-click Simulate and select Open interactively. The
ModelSim VHDL simulator opens and runs simulation using the run. do file, as shown in Figure 26.

Figure 26 » ModelSim User Interface for VHDL

A Transaript

EEH

Loading presynth.syncic_i_il_delay(struct)
Loading presynth.cic_i_cl(structural)
Loading presynth.syncic_i_cl_delay(struct)
Loading presynth.cfir_i_polyphasefir L (behav)
Loading presynth.syndownsarplesinple (behav)
Loading presynth.cfir_i_polyphasefir 0 (behav)
Loading presynth.clocks (behav)
n (behav)
(behav)
": metavalue detected, returning FALSE
Region: /test_ddc/i_ddc/Downsample RGO block
": metavalue detacted, returning FALSE
Region: /test_ddc/i_ddc/Downsample_RG2_block
=": metavalue detected, returning FALSE
Region: /test_dde/i_dde/CIC_I_block/t

-_1/Rate_block

_af_block

DIC_SinCos/CORDIC2_stage_block/m stage/Maxs_block

DIC_SinCos/CORDIC2_stage_block/m stage/Max3_block

DIC_SinCos/CORDIC2_stage_block/m

stage/Max2_block

st _block
stage/Mux3_block
stage/Mux2_block
stage/Muxs_block

Region: /test_dde/i_dde/DDS_block/myDDS/SinCos_block/mySinCos/CORDIC_SinCos_block/:
* Warning: NUMERIC_STD.TO_INTEGER: metavalue detected, revurning 0
Time: 0 £3 Iteration: 3 Region: /test_ddc/i_ddc/DDS_block/myDl
* Warning: NUMERIC_STD.TO_INTEGER: metavalue detected, returning 0
Time: 0 £s Iteratvion: 10 Region: /test_ddc/i_ddc/DDS_block/myDDS/SinCos_block/mySinCos/CORL
* Warning: NUMERIC_STD.TO_INTEGER: metavalue detected, returning 0
Time: 0 £s Iteratvion: 10 Region: /test_ddc/i_ddc/DDS_block/myDDS/SinCos_block/mySinCos/CORL
* Warning: NUMERIC_STD.TO_INTEGER: metavalue detected, returning 0
Time: 0 £s Iteravion: 13 Region: /test_ddc/i_ddc/DDS_block/myDDS/SinCos_block/mySinCos/CORL
End Similation
* Note: No extra latency
Time: 2000275 ns It
4 Note: eeeess VEDL

DIC_SinCos/CORDIC2_stage_block/myCORDIC2_stage/Max5_block

 plock

_SinCos_block/myCORDIC_SinCos/CORDIC2_stage_block/myCORDIC2_stage/Mix3_block

-_SinCos/CORDIC2_stage_block/myCORDIC_stage/Mux2_block

C_5inCos_block/myCORDIC_SinCos/CORDIC2_stage_block/myCORDIC2_stage/Max5_block

[+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

Time: 2000275 ns Iteration: 5 Instance: /test_ddc

Jvs 2>

A Transcrot [ Obects [ Processes | i Ubrary | B8 Memary st~ | gqam ]

For VHDL, the following message appears after the successful completion of testbench simulation.

The testbench simulation takes two seconds to complete.

Time: 2000275 ns Iteration: 5 Instance: /test ddc

# ** Note: * ok k ok ok kK

VHDL Verification Successful! *****xxx%
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Figure 27 + ModelSim User Interface for Verilog

A Transcript =
7/ BIL Rights Reserved.

"
// THIS WORK CONTAINS TRADE SECRET AND PROPRIETARY INFORMATION
= R

// THE TRADE SECRETS ACT, 18 U.S.C. SECTION 1305

Loading presynth.test_ddc
Loading presynth.ddc

RDIC?

stage

R Finish Vsim

e

Loading presynth.synDownsarpleSirple

g
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+ , Are you sure you want to finish?
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
# Loading presynth.CFIR_I_PolyphaseFIR_0
# Loading presynth.clocks

# Loading presynth.clock_gen

# Loading presynth.singleDelayiithEnableGeneric
# Loading presynth.synDelayiithEnableGeneric

+

+

sxxxxxs Verilog Verification Successfull srrkrrs

nish E:/Libero_11p7_updates/LL_11p6/n2s_tu0312_liberoviip7_¢

0275 ps Iteration: 2 Instance: /est_ddc

olutions/Verilog/DDC_top/stimilus/ddc_Test.v(378)

A Transcrot [ Obects [ Processes | Ubrary | B8 Memary st~ | g ]

For Verilog, the following message appears after the successful completion of testbench simulation:

*xxxxxx  Yerilog Verification Successful! ***xx*xx
Time: 2000275 ps Iteration: 2 Instance: /test ddc
8. Click Yes to finish Verilog simulation.
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3.2.5 Step 5: Synthesize the Design with Synplify Pro ME

The following steps describe how to generate an EDIF netlist (*.edn file) by synthesizing the design
with Synplify Pro ME, as shown in Figure 32. Synplify Pro ME instantiates I/O buffers, synthesizes logic
for the behavioral blocks in the design, utilizes hardcore mathblocks for multiplication and addition
operations, and generates an EDIF netlist for you to place-and-route.

1. To add timing constraints go to Design Flow>Constraints>Manage Constraints and double-click to
open as shown in Figure 28.

Figure 28 « Open Manage Constraints view
Design Flow g X |

ddc

Tool

4 F Create Design
&5 System Builder
&4 Configure MSS
B2 Create SrartDesign
Create HDL
;ﬂ Create SmartDesign Testbench
Create HDL Testbench
*L| Generate Memory Map
4} Verify Pre-Synthesized Design
. Simulate
4 bk _Copetraings
_'ﬂ Manage Constraints
4} Implement Design
S Synthesize
4 p Verify Post-Synthesis Implementation
. Simulate
+L| Configure Flash*Freeze
ﬁg Place and Route
¥ Verify Post Layout Implementation

*
» Program and Debug Design
» | ¢ Handoff Design for Production
» Handoff Design for Firmware Development
» Handoff Design for Debugging

Design Flow Design Hierarchy Stimulus Hierarchy Catalog I Files |
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2. Click on New tab and give name as ddc, as shown in Figure 29 and Figure 30.

Figure 29 « New Constraint File

@ tibero - Cderme ODE EPBBE e X M N o1 O )
Project File Edit View Design Help
NS0 B|?
Desin Fow 8 x| [ Repors B x | Strage 8x | ddewnd & x | Comvontvansgewr 8X | s
R e e
7 | [ oo ) e J (e #(¢

ogramming Options

[“oog [ Fies |

[[E]vessages ) @ Erors iy Warnings @ 1nfo

(N

[F] Match case ] Match whole word

. Fam: SmartFusion2 [Part: M2S0S0TFG%6 | VHDL

Figure 30 « Constraint File Name
- 4
.| Create New SDC M

Mame:

ddc

e
e

3. Double-click on the ddc. sdc file to open ddc. sdc file.
4. Copy and paste the below mentioned sdc commands to the file.

create clock -name {clk} -period 25 -waveform {0 12.5 } [ get ports { clk } ]

create clock -name {clkDiv64} -period 1600 -waveform {0 800 } [ get ports {
clkDived } ]

create clock -name {clkDiv128} -period 3200 -waveform {0 1600 } [ get ports {
clkDiv128 } ]

Mark this ddc.sdc file for synthesis, place and route, and timing verification, as shown in Figure 31.
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Figure 31 »+ Organize Constraint Files of ddc for Synthesis, Place and Route and Timing Verification Tool

[ Libero - C\demo\DDC_top\DDC _top.prix P— = T TR— - -

Project File Edit View Design Tools Help
R
OEW ™0

Design Flow B[ Repots &% | Statbage & X | cdowhd & X | Comstantiensger 8% | ddosde & X |

ddc 1/0 Attributes )/ Timing "\/"Fioor Planner /" Netist Attributes \

= = [ nen J[ mmport | [tk | [Editwith ConstraintEditor [v] [ Check |v] [Derive Constraints] [ Hep |

4} Create Design Synthesis Place and Route _ Timing Verification
& System Builder constraint\ddc.sdc

& Configure MSS
2 Create SmantDesign
Create HDL
4 Create SmartDesign Testbench
Create HDL Testbench
+£] Generate Memory Map
4 b Verify Pre-Synthesized Design
B8 simulate
4 » Constraints
% Manage Constraints
Implement Design
S Synthesize
} Verify Post-Synthesis Implementation
B8 simulate
+£] Configure Flash*Freeze
£ Place and Route
4 b Verify Post Layout Implementation
+L] Generate Back Annetated Files
B simulste
&, Verify Timing
&, Open SmartTime
[y Verify Power
> b 10 Analyzer
4 » Program and Debug Design
+£] Generate FPGA Array Data
[@ Update eNVM Memory Content
> » Configure Hardware
> b Configure Security and Programming Options
> » Program Design
b Dohual

S

I

S

DesignFlow | Design Herarchy | Stimuus Hierarchy | Catalog | Fies |

5. Under Implement design, right-click Synthesize and click Open Interactively. Ignore the pop-up
messages displayed. This launches the Synopsys Synplify Pro ME tool with the appropriate design
files, as shown in Figure 32.
Set the Frequency to 40 MHz (Default).
7. For VHDL flow, select Run to synthesize the design.
After successful synthesis, in the Project Status tab, under Area Summary, click Detailed report for
the number of DSP math blocks inferred for multiplier operations, as shown in Figure 32.

Figure 32 » Synplify Pro GUI for VHDL Flow

o

S Synplity Pro J-201503M-SP12 - [C/demo/DDC_top/synthesis/ddesyn pel L o — Tl T S ————— =dlol x|
D [ Ele Edit View Project Run Anslysis HDL-Analyst Options Window Web Help =)&)
R 4B 38 SR BERmaorB BB Qa0qnddsr

BxnPBRRE:S IS UESE Q.

e —
Done: 0 errors, 215 warnings, 349 notes ‘Search Solviiet
B) Oven Project ProjectFies | Design Herarchy ProjectStatus | Implementation Drectory | Process View |
dde s &

= ¥ M2S00T : FBGABS6 : STD _ _
(1B coseproct 5 @ dde syn] - Chdemo\DDC.top\aynthesiadde_symprj Project Settings
43 Add il @ vHDL Project Name ddc_syn Name synthesis
@ g ty“:t‘;;'“"a‘"“ (FDQ) [Top Module work ddc Retiming 0
Resource Sharing 1 Fanout Guide 10000
FyE——— Disae 10 nserion o FSi Campier i
£ Implementaton Optons.
BR Add PaR Implementation Run Status
Bves | [Job Name Status [0} A [@][cPuTime Real Time Memory Date/Time
@ [“oloo0 21 ) uto Cost. Pre-mapping (premap) Complete 3 0 0 | omoos Om:00s 15518 22015
Continue on Eror ] Map & Optimize —
FSM Compiler (foga_mapper) Complete 253 | 0 | om2ss om:25s 17288 0o
FSM Explorer ] s
Resource Sharing
Area Summary
Retiming ] [cany calis [ 334 Sequential Cells [ 2916
DSP Blocks (MACC) (dsp_used) [22 /0 Cells |74
|tha\ Clock Bufers [ LUTS (total_luts) [ 3400
|Detailed report Hierarchical Area report
Timing Summary
Clock Name (clock_name) Req Freq (req_freq) Est Freq (est_freq) Slack (slack)
cik 40.0 Mz 701 Wiz 0736
clkDved 06 MHz 17 MHz 1590 892
CIkDI 128 03 MHz 73.0 Wiz 3191683
Detailed report [Timing Report View
Summary |
L |Combined Clock Conversion 3/0 more | E

B e symor | MBodc
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8. For a Verilog flow, under Synopsys Synplify Pro ME, click Implementation Options and select
Verilog language as Verilog2001, as shown in Figure 33.
9. Select Run to synthesize the design, as shown in Figure 32 on page 29.

Figure 33 » Implementation Options for Verilog Flow

S S—

=

P Implementation Options - ddc_syn : synthesis

Implementations:

Device Options Constraints Implementation Results Timing Report High Reliability Vierilog Flace and Route

Top Level Module: Compiler Directives and Parameters

[ ddc |

Override Value

|Parameter MName

Verilog Language

Vierilog 2001
[ system Verilog

Push Tristates @

[ Allow Duplicate Modules Extract Parameters

[~ Multiple File Compilation Unit I
D Beta Features for Verilog Compiler Directives: e.g. SIZE=8

Loop Limit | 2000 = [

Include Path Order: (Relative to Verilog File)

Library Directories:

Library Extensions (space separated) [

- SYnopsys

| [a]'4 || Cancel || Help |
E
h

In Figure 34, note the number of DSP mathblocks inferred for multiplier operations in DDC design.

Figure 34 » Synplify Pro GUI for Verilog Flow
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3.2.6 Step 6: Place-and-Route the Design Using Libero SoC
Tool

The following steps describe how to place-and-route the design in a SmartFusion2 M2S050T device
using the Microsemi SoC Products Group designer software.

1. To run place and route tool, right-click Place and Route, select Run as shown in the Figure 35.

Figure 35« Implementing Place and Route
Design Flow B X

ddc

Teol i
Create HDL
4 Create SmartDesign Testbench
Create HDL Testbench
+| Generate Memory Map
4 » Verify Pre-Synthesized Design
. Simulate
4 » Constraints
_1} Manage Constraints
4 » Implement Design
v S Synthesize
4 » Verify Post-Synthesis Implementation
. Simulate
+] Configure Flash*Freeze

5 Pl :
4 ) \l’el -] I bn
o] Clean and Run All
E Clean =
G’:L Configure Options...
£
. b Help

4 » Program and Debug Design
+] Generate FPGA Array Data
@3 Update eNVM Memaory Content
> » Configure Hardware
» Configure Security and Programming Options
> P Program Design
» Debug Design
Handoff Design for Production

[»
»

> p  Handoff Design for Firmware Development
» Handoff Design for Debugging -

1

Design Flow Design Hierarchy Stimulus Hierarchy Catalog I Files |
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2. On the Design flow tab, right-click Verify Timing and select Run. After successful completion, a

& Microsemi

green tick mark is displayed next to Verify Timing, as shown in Figure 36.

Figure 36 » Verify Timing Completed

Create Design
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4 Revision History

The following table shows important changes made in this document for each revision.

Revision Changes

Revision 7 Updated the document for Libero SoC v11.7 software release (SAR 77759).
(April 2016)

Revision 6 Updated the document for Libero SoC v11.6 software release (SAR 73097).
(November 2015)

Revision 5 Updated the document for 11.0 production SW release (SAR 47103).

(April 2013)

Revision 4 Updated the document for Libero v11.0 beta SP1 software release (SAR 45203).
(February 2013)

Revision 3 Updated the document for Libero v11.0 beta SPA software release (SAR 42881).
(November 2012)

Revision 2 Updated the document for Libero v11.0 beta launch (SAR 41733).

(October 2012)

Revision 1 Updated the document for LCP2 software release (SAR 38955).

(May 2012)
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Product Support

5.1

5.2

5.3

5.4

5.5

5.5.1

5.5.2

Microsemi SoC Products Group backs its products with various support services, including Customer
Service, Customer Technical Support Center, a website, electronic mail, and worldwide sales offices.
This appendix contains information about contacting Microsemi SoC Products Group and using these
support services.

Customer Service

Contact Customer Service for non-technical product support, such as product pricing, product upgrades,
update information, order status, and authorization.

From North America, call 800.262.1060
From the rest of the world, call 650.318.4460
Fax, from anywhere in the world, 408.643.6913

Customer Technical Support Center

Microsemi SoC Products Group staffs its Customer Technical Support Center with highly skilled
engineers who can help answer your hardware, software, and design questions about Microsemi SoC
Products. The Customer Technical Support Center spends a great deal of time creating application
notes, answers to common design cycle questions, documentation of known issues, and various FAQs.
So, before you contact us, please visit our online resources. It is very likely we have already answered
your questions.

Technical Support

For Microsemi SoC Products Support, visit
http://www.microsemi.com/products/fpga-soc/design-support/fpga-soc-support.

Website

You can browse a variety of technical and non-technical information on the Microsemi SoC Products
Group home page, at http://www.microsemi.com/products/fpga-soc/fpga-and-soc.

Contacting the Customer Technical Support
Center

Highly skilled engineers staff the Technical Support Center. The Technical Support Center can be
contacted by email or through the Microsemi SoC Products Group website.

Email

You can communicate your technical questions to our email address and receive answers back by email,
fax, or phone. Also, if you have design problems, you can email your design files to receive assistance.
We constantly monitor the email account throughout the day. When sending your request to us, please
be sure to include your full name, company name, and your contact information for efficient processing of
your request.

The technical support email address is soc_tech@microsemi.com.

My Cases

Microsemi SoC Products Group customers may submit and track technical cases online by going to My
Cases.
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Outside the U.S.

Customers needing assistance outside the US time zones can either contact technical support via email
(soc_tech@microsemi.com) or contact a local sales office. Visit About Us for sales office listings and
corporate contacts.

ITAR Technical Support

For technical support on RH and RT FPGAs that are regulated by International Traffic in Arms
Regulations (ITAR), contact us via soc_tech@microsemi.com. Alternatively, within My Cases, select Yes
in the ITAR drop-down list. For a complete list of ITAR-regulated Microsemi FPGAs, visit the ITAR web

page.
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Microsemi Corporate
Headquarters

One Enterprise, Aliso Viejo,
CA 92656 USA

Within the USA: +1 (800) 713-4113
Outside the USA: +1 (949) 380-6100
Sales: +1 (949) 380-6136

Fax: +1 (949) 215-4996

E-mail: sales.support@microsemi.com

© 2016 Microsemi Corporation. All
rights reserved. Microsemi and the
Microsemi logo are trademarks of
Microsemi  Corporation. All  other
trademarks and service marks are the
property of their respective owners.

Microsemi Corporation (Nasdaq: MSCC) offers a comprehensive portfolio of semiconductor
and system solutions for communications, defense and security, aerospace, and industrial
markets. Products include high-performance and radiation-hardened analog mixed-signal
integrated circuits, FPGAs, SoCs, and ASICs; power management products; timing and
synchronization devices and precise time solutions; voice processing devices; RF solutions;
discrete components; enterprise storage and communications solutions, security technologies,
and scalable anti-tamper products; Ethernet solutions; Power-over-Ethernet ICs and midspans;
custom design capabilities and services. Microsemi is headquartered in Aliso Viejo, California,
and has approximately 4,800 employees worldwide. Learn more at www.microsemi.com.

Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or
the suitability of its products and services for any particular purpose, nor does Microsemi assume any
liability whatsoever arising out of the application or use of any product or circuit. The products sold
hereunder and any other products sold by Microsemi have been subject to limited testing and should not
be used in conjunction with mission-critical equipment or applications. Any performance specifications are
believed to be reliable but are not verified, and Buyer must conduct and complete all performance and
other testing of the products, alone and together with, or installed in, any end-products. Buyer shall not rely
on any data and performance specifications or parameters provided by Microsemi. It is the Buyer's
responsibility to independently determine suitability of any products and to test and verify the same. The
information provided by Microsemi hereunder is provided “as is, where is” and with all faults, and the entire
risk associated with such information is entirely with the Buyer. Microsemi does not grant, explicitly or
implicitly, to any party any patent rights, licenses, or any other IP rights, whether with regard to such
information itself or anything described by such information. Information provided in this document is
proprietary to Microsemi, and Microsemi reserves the right to make any changes to the information in this
document or to any products and services at any time without notice.
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