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1 Revision History

The revision history describes the changes that were implemented in the document. The changes are
listed by revision, starting with the most current publication.

1.1 Revision 3.0

The following is a summary of the changes in revision 3.0 of this document.

*  Updated the document for Libero SoC v2021.2.
* Updated Figure 1, page 3.

1.2 Revision 2.0

The following is a summary of the changes in revision 2.0 of this document.

+ Updated Table 1, page 2

*  Updated section Step 1—Creating a Libero SoC PolarFire Project, page 3
*  Updated section Step 3—Synthesis and Pin Assignment, page 9

* Replaced Figure 17, page 11, Figure 18, page 12, and Figure 20, page 13

1.3 Revision 1.0

Revision 1.0 was published in September 2018. It was the first publication of this document.

Microsemi Proprietary TU0844 Revision 3.0 1
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Introduction

2.1

This tutorial demonstrates how to implement basic PolarFire® Field Programmable Gate Array (FPGA)
designs leveraging the Libero® System-on-Chip (SoC) PolarFire design tool. Each section builds
complexity and introduces new features on top of the previous section. After completing this tutorial, you
will be familiar with the following steps.

+ Step 1—Creating a Libero SoC PolarFire Project, page 3

+  Step 2—Creating Your Design, page 6

+  Step 3—Synthesis and Pin Assignment, page 9

+  Step 4—Programming the Device, page 13

+  Step 5—Running the Design, page 17

+  Step 6—Design lterations in the Libero SoC PolarFire, page 18

Prerequisites

The following table lists the prerequisites for the tutorial.

Table 1+ Prerequisites for the Tutorial

Type Details

Software requirements Libero SoC PolarFire v2021.2
Hardware requirements PolarFire Evaluation Kit (MPF300-EVAL-KIT)

Source files Not required. The design will be created from scratch

Microsemi Proprietary TU0844 Revision 3.0 2
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3 Running the Tutorial

The following sections describe the step-by-step procedure to be followed to run this tutorial.

3.1 Step 1—Creating a Libero SoC PolarFire Project

In this step, you create a Libero SoC project.

1. Click Start > Programs > Microsemi Libero SoC PolarFire v2021.2 > Libero SoC PolarFire
v2021.2, or click the shortcut on your desktop. The Libero SoC PolarFire Project Manager will open,
as shown in the following figure.

Figure 1+ Libero SoC PolarFire Project Manager

@ Libero — X
Project File Edit View Design Tools Help

DX 0 v

StartPage ] k 4
| Projects | : ce £
Welcome to Microsemi's Libero® SoC v2021.2
New...
Open.. Microsemi Libero® System-on-Chip (SoC) design suite offers high productivity with its comprehensive, easy to lear, easy to adopt development tools for designing with
Spen... Microsemi’s power efficient flash FPGAs, SoC FPGAs, and Rad-Tolerant FPGAs. The suite integrates industry standard Synopsys Synplify Pro® synthesis and Mentor Graphics
Recent Projects ModelSim® simulation with best-in-class i debug ilities, and secure production programming support.
C:/Polarfire_basic/...olarfire basic
What's New in Libero SoC v2021.2
Welcome to Libero SoC L= customer Notification (CN) Support
Libero SoC Quickstart * CN19009C: Improvements to RTG4 FCCC with Enhanced PLL Calibration Core
* CAN: SmartFusion2/IGLOO2/RTG4 SERDES PCle AHBLite Issue
Libero SoC Interface Description b * CN: PolarFire Timing Model Update
Libero SoC Release Notes on the Web
1 new nevice sunnart El
Log 8 x
E] Messages 8 Errors I Wamings 0 Info
oInfO: Current Vault Location = C:\Microsemi\Common\vault
Log | Message
Fam: |Part:

Microsemi Proprietary TU0844 Revision 3.0 3
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2. Create a new project by selecting New on the Start Page tab (shown in the preceding figure), or by
clicking Project > New Project from the Libero SoC menu. The New Project wizard will open.

Figure 2+ New Project Window

@ New project — [m| K
“ Project details
Specify project details
Project Details
Project name: |
Device Selection Project location: | D:/Microsemiprj Browse...
i Description:
Device g
Design Template |
Preferred HDL type: |Verilog =~
Add HDL Sources [~ Enable block creation
Add Constraints
Libefo)
SystemonChip ‘

Help Back | | Hext > | Finis | Cancel ‘

3. Enter the information given in the following list, in the Project Details page of the New Project
dialog box and click Next.
*  Project name: PolarFire_basic
*  Project location: <C: or D:>/Microsemiprj (or the path to where the files were extracted).
»  Preferred HDL type: Select either VHDL or Verilog based on your HDL preferences.
Note: Project name is case sensitive for Verilog design.

Figure 3+ Project Details

@ New project - X

Project details
Specify project details

Project Details

Dibice name: [ polafie_bhsic
Project location: ] C:/Microsemi Browse...

Description:

Device Selection

Device Settings

Preferred HDL type: |Verilog _*

™ Enable block creation

Design Template

Block flow enables you to publish a reusable component that can be instantiated into another design. A block component may not contain 1/O cells and cannot be programmed by itself.
It could include timing constraints, physical constraints, placement or routing.

Add HDL Sources

Add Constraints

Help < Back Next > Finish Cancel

Microsemi Proprietary TU0844 Revision 3.0 4
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4. Enter the following details in the Device Selection page of the New Project dialog box and click
Next.

*  Family: PolarFire

+  Die: MPF300TS

+ Package: FCG1152

+  Speed: -1

*+ Range: IND

Figure 4+ Device Selection

@ New project _ %
Device selection
Select a part for your project from the part number list Selerted part: MPF300TS-1FCGL1521
Part filter
Prcuect Details Family: Ipo\amre lJ Die: | MPF300TS lJ Package: IFCGIISZ lJ
ot [ = e .
. Device Selection REssL ey |
Search part: |
) . Part Number | ore User 1/0s USRAM LSRAM Math H-Chip Globals | PLL bLL
Device Settings MPF300TS-1FCG11521 299544 512 2772 952 924 43 B 3

]

] Add HDL Sources

Add Constraints

o 21 , . _
Libero® | “ ' z
o o || 1o | e || o ||

5. Enter the following details in the Device settings page of the New Project dialog box and click
Finish.

+  Core Voltage: 1.0 (default)

* /O settings
+  Default I/O technology: LVCMOS 1.8 V
* Reserve pins for probes: Checked (default)

»  System controller suspended mode: Un-checked (default)

Microsemi Proprietary TU0844 Revision 3.0 5
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Figure 5+ Device Settings

@ New project

Device settings
Choose device settings for your project

Project Details

[ ] Device Selection

. Device Settings

[ ] Add HDL Sources

Add Constraints

- I
Libero®
Help

Default 1/0 technology:

Core Voltage : [1.0

1/0 settings

T Reserve pins for probes

I™ System controller suspended mode

If System controller suspended mode is Enabled, the following operations will not be available during normal operation:
« All System controller services that are requested after power-up completes and the System controller has been suspended
« System controller generated Tamper flags
« Device reset and device zeroization Tamper responses
« SPI-Master In-Application Programming (IAP)
« SPL-Slave programming mode

For further information, refer to the System Services section in the PolarFire FPGA Security User Guide (UG0753).

3.2 Step 2—Creating Your Design

The following steps describe how to create the design.

Lvemos 18V [ 6 Please use the 1/0 Editor to change individual 1/O attributes.
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- X

Selected part: MPF300TS-1FCG11521

< Back Next > Finish Cancel

1. The Design Flow window is used to manage most of the flow. This window has multiple tabs. You
can switch between these tabs by clicking the tab names at the bottom, as shown in the following

figure.

Figure 6 = Design Creation

Design Flow

0 Please select a root

| Tool

= b iCreate Design

|E2 Create SmartDesign

El Create HDL

Create SmartDesign Testbench
Create HDL Testbench

» Verify Pre-Synthesized Design

£+ b Constraints
‘3 Manage Constraints
£+ b Implement Design
- Synthesize
£ » Verify Post-Synthesized Design
.

Verify Post Layout |mplementation
Configure Hardware

Program Design

Debug Design

Handoff Design for Production
Handoff Design for Debugging

m
v www

Design Flow l Design Hierarchy J Stimulus Hierarchy J Catalog J Files ]
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2. In the Design Flow window, double click Create SmartDesign and name your design “andgate,”
then click OK. This opens the SmartDesign Canvas.

Figure 7+ Create New SmartDesign

B | Create New SmartDesign ? x

Name:

andgate

Help ‘ oK | Cancel

3. Select the Catalog tab in the Design Flow window and expand the Macro Library section, as
shown in the following figure.

Figure 8« Catalog Tab

Catalog =] X
| @, v [ simulation Mode ;¥
Name " | Version =
10
- Macro Library
.~ AND2 1.0
AND3 1.0
~AND4 1.0
BIBUF 1.0
~BIBUF_DIFF 1.0
BUFD 1.0
-~ BUFF 1.0
CLKBIBUF 1.0
~CLKBUF 1.0
CLKBUF_DIFF 1.0
~CLKINT 1.0
CLKINT_PRESERVE 1.0
~DDR_IN 1.0
DDR_OUT 1.0
~DFN1 1.0
~DFEN1CO 1.0
DFN1TE1 1.0 LJ
Design Flow ] Design Hierarchy J Stimulus Hierarchy Catalog | Fies ]

4. Drag the AND2 gate from the Catalog onto the blank SmartDesign Canvas on the right.

5. Use the mouse to select A and then right click to bring up the menu. From the menu, select
Promote to Top Level, as shown in the following figure. This creates an external connection on the
device that is connected to a switch. Repeat the same steps for B and Y.

Figure 9+ AND2 Gate

~ AND2_0
A— %
_I—-' Disconnect
U’romme to Top Leve_l]

Go To Driver

¥ Magnify Pin
Highlight 8

Clear Attribute
Invert

Tie Low

Tie High

Microsemi Proprietary TU0844 Revision 3.0 7
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6. When you have completed this step, you should have the view shown in the following figure.

Figure 10 + AND2 Connection
AND2_0

AND2

7. Click the Generate Component button on the top of the canvas to generate the design.
The message, “'andgate’ was successfully generated.” is displayed in the Libero SoC Log tab, as

8.
shown in the following figure.
Figure 11 + Success Message in Libero SoC Log Tab
Log &%
[E] Messages €3 Errors ik Wernings @ Info
The FolarFire basic pIC.ect was created. -
[ i TeN '.u-.dga_:e' was successfully gensratsd. J
Brofo: ‘andgate’ manifest £ile *DifMicrosemipri/PolarFire basic/compenent/work/andgate/andgate manifest.txt' was successfully generated. J
Log Message
9. Select the Design Hierarchy window, set andgate as root and click Build Hierarchy as shown in

the following figure.
Figure 12 + Design Hierarchy

Design Hierzrchy

1% Build Hierarchy Show: |Components v] I%

- il work

- B3 andgate

#-[] Components

10. “andgate” will appear in bold font on the Design Hierarchy tab, indicating that it is the root level.

Microsemi Proprietary TU0844 Revision 3.0
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3.3 Step 3—Synthesis and Pin Assignment

The following steps describe the synthesis process and pin assignment.

1. Double-click Synthesize under Implement Design in the Design Flow window, as shown in the
following figure, to synthesize the design with Synplify Pro. Synplify Pro adds I/O pads to the design.
A green check mark will appear in the Design Flow window to indicate synthesis was successful.
Figure 13 « Synthesize in Design Flow

Design Flow g %

Top Medule(root): andgate

Tool ]

- b Create Design

Z b Constraints

3 Manage Constraints

& b Implement Design

B Open Netlist Viewer
v % Synthesize

: P Verify Post-Synthesized Design
(] Generate Simulation File
- B Simulate

5 Place and Route
£+ » Verify Post Layout Implementation

& Verify Timing

&, Open SmartTime

-k Verify Power

-8 Open SSN Analyzer
— P Configure Hardware
Pl Programming Connectivity and Interface
& Configure Programmer
- & Select Programmer
Program Design
Debug Design
Handoff Design for Production
Handoff Design for Debugging

£
vyvYywvw

Design Flow 1 Design Hierarchy J Stimulus Hierarchy J Catalog ] Files]
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2. This is a very simple design, hence, the only other step required is, configuration of the 1/Os.
Double-click Manage Constraints in the Design Flow window to open the Libero SoC
Constraints Manager.

Figure 14 » Libero SoC Constraints Manager

Reports & X | StartPage & X | @ andgate & X Constraint Manager @& X | v
I."I 1/0 Attributes I\[ Timing \/ Floor Planner /" Netlist Attributes \
New |v Import | Link | Edit |v Check | Help | ﬂ il

| Edit with 1/O Editor |] ‘

¥ Reserve Pins for Device Migration

Select the devices you are targetting for migration. Pins not bonded on these devices will be reserved in the device selected for this

project.
Selected Device: MPF300TS_ES - FCG484
O MPF300T_ES 3
Target Devices: O mPF100T
O MPF100TS =
M sanconnT _J

General

¥ Reserve Pins for Probes

3. Confirm that the I1/O Attributes tab is selected. Use the pull-down menu on the Edit button to select
Edit with 1/0 Editor (highlighted in the preceding figure) to open the 1/0O Editor.
4. Select the Port View tab of the I/O Editor, as shown in the following figure.

Figure 15 » 1/O Editor

i1 1/0 Editor - C/Microsemi/Polarfire_Basics (andgate)
File Edit View Logic Tools Help
I » « e 0 |Qe
Main Object Browser 8 X port View [active] & | PinView 8 | XCVRView 8 | Memory View 8 | 10D View & | Package View s | F View & | Netlist Viewer - Hier & + Properties

T Q[ -] Unrt Nama 1] Diractinn | ¥]_1/0) Standard_|v]_Din Numbar ¥ 1nackad [v] Marcrn Call_|v] Rank Nama |v]_llcad [/0) Ran |v]_tlcar /0 I ack Nown | v)

EIn INPUT LVCMOS18 819 INBUF Bank6 None

oogq

INBUF Bank6 None
OUTBUF Bank6 None

B INPUT LVCMOS18 Cc21
Y OUTPUT LVCMOs18 C26

KRR

1
2

Ports
89 1/0 Ports
Display Options 8 x

Theme: * | & s [[syst] «

Reset ‘System’ to Defaults
% [~ Netlist View Settings
« [ Package View Settings
= [~ Device Settings
i
i
[ Tile Borders__|
1" [Defauit Modile Color |
= [~ Design Settings
Rl Current Highlight
[”" | Selection
[~ [ Cross Probe Nets
[ | Cross Probe Macros
[ [ Locked Module
[~ [ Moveable and Placed
[" [ unmoveable Macro
_[efault Macro Color_|
=

[*" Consolidate Globals ﬂ

port R 1|
World View & x Log

8 x

(E)Messages @ Errors & Warnings @ Info

@INFO: Reading User PDC file C:/Microsemi/Polarfire Basics/constraint/io/user.pdc. 0 error(s) and 0 warning(s)
@INFO: Reading User PDC file C:/Microsemi/Polarfire Basics/designer/andgate/andgate.nmatinit.txt. 0 error(s) and 0 warning(s)

Log | Message
Fam: PolarFire | Die: MPF300TS | Pkg: FCG1152

Microsemi Proprietary TU0844 Revision 3.0 10
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5. Use this window to set the I/O Standard and Pin Number. Confirm that LVCMOS18 is the I/O
standard for each pin, as shown in the following figure.

6. Click Unassigned in the Pin Number column to reveal available I/O pins. Make the following
assignments. You can either type the pin number in the field or use the pull-down menu to select the

pin.
« A—B19
+ B—C21
+ Y—C26

7. Make sure the connections match the following screenshot, then click on File > Commit and close
the window by clicking File > Exit.

Figure 16 « 1/0 Standard and Pin Number Assignments

Port View [active] & 1 Pin View & I XCVR View & I Memory View & 1 10D View & I Package View & 1 Floorplanner View & I Netlist Viewer - Hier & -
DArt Kama 1 Nirartinn hd 10y Standard A Din Murmnhar .4 | ~rlrad - 4 NMarra (Call . 4 Hanl Nama hd llcad /MY Ram - llear 1Y | Al Dimaun A
1 A INPUT LVCMQOS18 B19 I INBUF Bank6 None H
2 B INPUT LVCMOS18 c21 ¥ INBUF Bank6 None B
2 Y OUTPUT LVCMOS18 C26 & OUTBUF Bank6 None d

Push-Button Switches

The PolarFire evaluation board comes with four debug push-button switches connected to the PolarFire
FPGA. The following table lists the on-board push-button switches.

Table 2 » PolarFire Evaluation Kit - Push-Button Switches
PolarFire FPGA
PolarFire Evaluation Board Pin Pin Number PolarFire FPGA Pin Name Bank
SW10 B19 HSIO46PB6 Bank - 6
SW9 Cc21 HSIO49PB6 Bank - 6
Sws8 A25 HSIO68PB6/DQS/CCC_SE_PLL1_OUTO Bank-6
SW7 B27 HSIO69NB6 Bank - 6
The following figure shows push-button and pin connections.
Figure 17 « Push-Button and Pin Connections

1.8V

—

(0]
=
N

%

@]

B27

mO
¥
@ o

c21

mO
e
0o

PolarFire

wn o
ké
50

A25

B19

o
o
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User LEDs

The board provides user access to eight active-High LEDs that are connected to the PolarFire device for
debugging applications. The following table lists the onboard user LEDs.

Table 3 PolarFire Evaluation Kit - User LEDs

PolarFire

FPGA Pin
PolarFire Evaluation Board Pin Number Number PolarFire Pin Name Bank
LED7 D25 HSIO70PB6/CCC_SE_PLL1_OUT1 Bank - 6
LED6 C26 HSIO70NB6 Bank - 6
LED5 B26 HSIO71NB6 Bank - 6
LED4 F22 HSIO64NB6 Bank - 6
LED11 H21 HSIO36NB6 Bank - 6
LED10 H22 HSIO60NB6 Bank - 6
LED9 F23 HSI062PB6/DQS/CCC_SE_PLLO_OUTO Bank-6
LEDS8 c27 HSIO71PB6/CCC_SE_CLKIN_S_15 Bank - 6

The following figure shows how the LEDs are connected to the PolarFire FPGA. When the PolarFire
output goes high (logic 1), the LED turns on. When the output goes low (logic 0), the LED turns off.

Figure 18 « PolarFire Evaluation Kit User Defined LEDs
3.3V

vy

PolarFire > Transistor

Note: For more information, see the PolarFire Evaluation Board Schematic document provided separately.

8. If you click the green arrow button at the top of the Design Flow window, circled in the following
figure, you can now run the design all the way through place and route.

Figure 19 » Running the Design

Design Flow &

Top Module(root): andgate = @ D‘ ﬁ'

Note: Double click Verify Timing to perform timing analysis for sequential circuits and to analyze the
generated timing report.

Microsemi Proprietary TU0844 Revision 3.0 12
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The following steps describe how to run the FlashPro in batch mode to program the PolarFire MPG300

on the PolarFire evaluation board, as shown in the following figure.

Figure 20 »+ PolarFire Evaluation Kit Board

IEEE 1588
and Clock
AVUIAR Network
Quad Por 104001000 16 DDR3 ¥32 DDR4 Programming  Synchronizer  ysg UART
BASE-T PHY (VSC B575)  Memary Memary Header (@L30384)  Terminal

@i

10/100:1000
Ethernat RU45
Connector

1x 5FP+ Cage

LEDs x4 PCle Edge Twhx SerDes  PolarFire™ FPGA wilh SPi SerDes

SC-sP1
Connector SMApair  MPF300TS-1FCG11521 Flash Fioorance Flash
Memory Clock Mermony

12 W Power Supply Input

SmanFusion (A2F200)
Device for Power Moniloring

Power ON'OFF Switch

Fleset Switch
JTAG Programming Header

HPC FMC Connector

Debug Switches

DIP Swilch
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1. Prior to programming (and powering up) the PolarFire evaluation board, confirm that the jumpers are
positioned as listed in the following table.

Table 4+  Jumper Settings

Jumper Description Pin Default Setting
J18,J19, J20, J21, Jumpers to select Close pin 1 and 2 for programming the power sequence  Open
J22 the PolarFire JTAG and monitoring chip through the FTDI

or A2F JTAG

Close pin 2 and 3 for programming the PolarFire FPGA  Closed
through FTDI
User must always retain the default jumper setting

J46 Jumper to select  Close pin 1 and 2 (Input A to the line side) for routing the Open
switch-side MUX  on-board 122.88 MHz differential clock oscillator output to
inputs of Aor B to the line side

the line side
Close pin 1 and 2 (Input B to the line side) for routing the Closed
on-board 125 MHz differential clock oscillator output to the
line side
J28 Jumper to select  Close pin 1 and 2 for programming through the on-board Closed

the external JTAG FlashPro5
or the onboard

FlashPro5 for

programming the

PolarFire device

J26 Jumper to select  Close pin 1 and 2 for programming through the SC_SPI  Open
the FTDI SPI or Header
SC_SPI header

J27 Jumper to select  Close pin 1 and 2 for programming through the External  Open
between FTDI SPI SPI flash
or External SPI
Flash to program

the device

J23 Jumper to define  Close pin 1 and 2 to define the SPI Slave mode Open
the SPI interface
mode

J4 Jumper to select  Close pin 1 and 2 for manual power switching using SW3 Closed

the SW3 input or

the ENABLE_FT4 Close pin 2 and 3 for remote power switching using the ~ Open
232 signal from the GPIO capability of the FT4232 chip

FT4232H chip

J12 Jumper to select  Close pin 1 and 2 for 3.3V Open
the PolarFire Close pin 3 and 4 for 2.5V Closed
VCCIO voltage Close pin 5 and 6 for 1.8 V Open
(VCCIO_HPC_VA Close pin 7 and 8 for 1.5V Open
DJ)to 1.2V, 1.5V, Close pin9and 10 for 1.2V Open
1.8V, 2.5V, or 3.3V
J43 Jumper to select  Close pin 1 and 2 for 1.05 V Open
the VDD voltage
2. Connect 12 V power supply brick to the J2 connector.
3. Connect a USB cable between the J1 mini USB connector and the host PC.
4. Slide the main power switch SW1 to on.
5. Install the FlashPro4 drivers if prompted. The drivers are located in the <Libero SoC PolarFire

v2021.2 Installation Directory>\drivers folder.
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6.

Figure 21 »

7.

& Microsemi

a A%\ MicrocHIP company

Expand Program Design in the Design Flow window. Right-click Run PROGRAM Action and
select Run to generate the programming file and begin programming.

Run Program Action

Design Flow

Top Madule(root): Top_Level

8 x

3 0=

| Tocl
= } Configure Hardware
B Programming Connectivity and Interface
& Configure Programmer
& Select Programmer
= ¥ Program Design

v +[] Generate FPGA Array Data
<] Configure Design Initialization Data and Memorias
v +[| Generate Design Initizlization Data

i Configure /0 States During JTAG Programming
= Configure Programmirg Options
@ Configure Security
@ Configure Permanent Locks (OTP)
v % Generate Bitstream
% Run PROGRAM Action

= P Program SPI Flash Image
© Generate SPI Flash Image
& Run PROGRAM_SP|IMAGE Action
b Debuy Design
+[| Generate SmartDebug FPGA Array Data
@ SmartDebug Design

B

=

Design Flow | Catalog | Design Hierarchy |

FlashPro runs in batch mode and programs the device. Programming messages will be visible in the

Libero SoC log window (programmer number will differ).

Note: Do not interrupt the programming sequence.

8.

The following message should be visible in the Reports view under Run PROGRAM Action, when
the device is programmed successfully (programmer number will differ).

programmer 'E2001JZK2X': device 'MPF300T ES':
PASSED.

programmer
PASSED.

'E20040QL7D': device 'MPF300TS':

Executing action PROGRAM

Executing action PROGRAM

Microsemi Proprietary TU0844 Revision 3.0
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Figure 22

Reports Tab
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Figure 23

EI- Project Summary
[=]- andgate reparts
- Components
[=]+ Synthesize
= synthesm

: - synplify.log
@ andgatesi
run_options.txt
andgate_dsp_rpt.tet
andgate ram_rpt.txt
- andgate_cdc.csv

andgate compile ioff.xml

.~ W andgate_compile_netlistlog
|:|- Placeand Route

i - andgate_glb_net_reportxml
andgate_pinrpt_name.rpt
andgate_pinrpt_number.rpt
andgate_pinrpt_boardlayout csv
andgate_pinrpt_boardlayoutxm|
andgate_bankrptrpt
andgate_delayinstance.rpt
andgate_layout_ioffxml
@} andgate_layout_log log

= Generate Design Initialization Data

[=]- Generate Bitstream
. andgate_generateBitstream.log
Run Programming Action
¢ - M andgate_PROGRAM.log
= Export FlashPra Express loh
: andgate_exportiob.log

‘ @ Al $ 0 Efmors. h 1 Warning ﬁ 0 Infa

andgate_compile_netlist_resources...
andgate_compile_netlist_hier_reso.

Design_Initialization_Data_Reporto..
ﬂ Design_Initialization_Data_Rep...

2021.1.0.17
: JTAG TCR frequency = 1 MHz

softwars Version:
Programmer "91888°

Programmer 'EZ00400L7D : JTAG TCE / S5PI 5CK freguency = 1 MHz
Driwver : 3.0.0 build 1
programmar '01082° : FlashDrod

programmer 'E20040Q0L7D" : FlashProS

Opened "C:\Microsem:i\PolarFire basicsdesigner\andgste\andgate fplandgste.pro'
e =n_p ojecc c.,rmand s ceed=d

Was e .
The 'enable deuce commend succeeded.
DED £ilz 'C:/Microaemi/PolarFire_basics/designex/andgats/andgate.ppd’ haz been loaded sux

DESIGN : andgate; CPJZLKSUS\I : B0B4; PDB | VERSJO.I\ = 1.0
The 'sec_pregramming_file' command s 4
The 'se gramming_action® command succe

progremmes '91888' : Programmer is disabled and skipped.
programmer "E20040QL7D' : Scan Chain.

Programmer ‘E20040% : JTRG TCK / 207 scr frequency = 1 ME=z
programmer 'EZ00400L7DT heck Chain...

programmer 'E200400L7D7 can and Cheeck Chain FASSED.

programme: : device 'MPF3DOTS' : Executing actlon PROGRAM
Progrommers JTAG TCE / SPI SCE frcquency = 4 MHz
programmer : device 'MPF300TS' : EHPORT Rlgs_version[lE] =

: device 'MPE300TS®
: device 'MPF300TS'
: device 'MPF300TS'
: device 'MPE3DOTS®
: device 'MEF300TS'
: device 'MPE3D0TS"
: device 'MPF300TS®
: device 'MPF300TS®
: device 'MPF300TS'
: device 'MPE3IDOTS"

programmer ‘EZ20040QL7D"
programmer 'E20040QL7D"
programmes 'E20040Q9L7D"
programmer "E200400LT7D"
programmes 'E20040QLTD"
programmer 'E20040QL7D"
programmer 'E20040QL7D
programmes 'E200400L7D"
programmes 'E20040Q0L7D"
programmer "E200400L7D

EXPORT IDCODE[32] = 5£813le f
: EXPORT 1. EMRBLE RESULT[3Z]
: EXPORT CRCERR([1] =
: Programming FFGA Array and aNWM,
i EXFCORIT oncnt bitstrcam di g\::it.[zsﬁ]
: EXPORT nent bitstream digest[25¢
: EXPORT ent bitstream digast[256]
ENDORT EOS co‘rp"nen— bitstream digest[258] -

= 00000000

: EXPORT DSN[128] = bScaceif3labadcldb3cTifcl:

progremmer EZCO‘]OOJJD' : device 'MEF3DO0TS®
rogrammer : device 'MPF300TS' : Finished: Fri Jun 25 18:47:32 2021 [Zlapased
programme:s ¢ device 'MDF300TE' : Executing action DROGRAM DASSED.

programmes 'E20040QL7D
Chain Programming Finishsd:

t Chain programming PASSED,
Fri Jun 25 18:37:32 2021

(Elapsed time 00:01:20)

The 'run selected acticns' coomand succesded.
Project saved.
The 'save project’
Project closed.
Exported log £ile €:\Microsemi‘\PoclarFire_basics\designer\andgatc'andgate_fp\mndgate.log.
The 'closc project' commond succoeded.

rhe execute script command succeeded.

eommand succeeadad.

A green tick mark will appear next to Program Design and Run PROGRAM Action in the Design Flow
window to indicate successful programming as shown in the following figure.

Design Flow Green Tick Marks

Design Flow

Top Module(root): andgate

= p ]

&*
B

| Tpol

v

Place and Route

» Verify Post Layout Implementation

@ Venty Liming

&, Open SmartTime

[ Verify Power

- Open SSN Analyzer

» Configure Hardware

Pl Programming Connectivity and Interface

8. Configure Programmer

- & Select Programmer

» Program Design

] Generate FPGA Array Data

[l Configure Design Initialization Data and Memories
] Generate Design Initialization Data

&\ Configure 1/O States During JTAG Programming

= Configure Programming Options T
Configure Security

Configure Permanent Locks (OTP)
% Generate Bitstream

& Run PROGRAM Action

bl

Design Flow | Design Hierarchy | Stimulus Hierarchy

Catalog | Files |
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9. Click Project > Save from the Libero menu to save your completed project.
Note: Do not close the window.

3.5 Step 5—Running the Design

This is a very simple design designed to show an AND gate. The following steps are performed to run the
design.

. Observe LED1 with switch 5 and switch 6 released—it will illuminate.
. Press switch 5 and observe the behavior of LED1—it will turn off.

. Press switch 6 and observe the behavior of LED1—it will turn off.

*  Press both switches and LED1 will turn off.

For and AND gate, users would expect the LED to illuminate when both switches are pressed, but in this
application, releasing the switch generates a logic one, which illuminates the LED. To correct this, we
need to invert the inputs to the AND gate. For more information, see Figure 16+ Switches Interface in
UGO0747: PolarFire FPGA Evaluation Kit User Guide.
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3.6 Step 6—Design Iterations in the Libero SoC PolarFire

The following steps describe the design iteration in the Libero SoC PolarFire v2021.2.

Reopen the SmartDesign Canvas again, look for the ol L ltab.

2. Hold the CTRL key and select input ports A and B of AND2_0, then right-click, to bring up the menu.
Select Invert to invert the signals, as shown in the following figure. This is built into the SmartDesign
capabilities to invert or tie off any I/O.

N

Figure 24 » Design lterations
AND2_0

>
T7 “I“-—
%
=<

B B

B Connect
== Disconnect

Promote to Top Level
Go To Driver
Highlight 4

Clear Attribute

Tie Low
Tie High
3. The ports will be inverted.
Figure 25 « Ports Inversion
AND2_0
A
A ——g Y v
B 48(:
AND2
4. Generate the Component — . It resets the rest of the compilation functions, but keeps your I/O

constraints.

5. Right-click Run PROGRAM Action on the Design flow window, then select Update and Run to run
all the steps in between and reprogram the device in one click.

6. Check if the Warning dialog box about running in non-timing-driven mode is displayed behind your
active window.

7. Observe the correct behavior on the board by pressing both switches simultaneously to illuminate
LED1.

This step completes the tutorial of the Libero SoC PolarFire v2021.2 design flow.
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4 References

The following documents are referred for this tutorial.

« UGO0758: PolarFire FPGA Design Flow User Guide

e UGO0779: SmartDesign User Guide for PolarFire

*  UGO0750: PolarFire FPGA I/O Editor User Guide

*  PolarFire FPGA Tcl Commands Reference Guide

« UGO0776: PolarFire FPGA Design Constraints User Guide

*  UGO0769: Timing Constraints Editor User Guide for PolarFire
«  UGO0738: Netlist Viewer Interface User Guide for PolarFire

« UGO0821: PolarFire FPGA Chip Planner User Guide

*  SmartPower User Guide for Libero SoC PolarFire

*  UGO0773: PolarFire FPGA SmartDebug User Guide
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