
Home » MICROCHIP » MICROCHIP AN4682 Polar Fire FPGA Temperature and Voltage Sensor Instruction
Manual 

Contents
1  MICROCHIP AN4682 Polar Fire FPGA Temperature and Voltage
Sensor
2  Product Information
3  Product Usage Instructions
4  FAQ
5  Introduction
6  PolarFire FPGA Temperature and Voltage Sensor
7  Libero Design Flow
8  Running the Demo
9  Appendix 1: Programming the Device Using FlashPro Express
10  Microchip FPGA Support
11  Customer Support
12  Worldwide Sales and Service
13  Documents / Resources

13.1  References

MICROCHIP AN4682 Polar Fire FPGA Temperature and Voltage Sensor

MICROCHIP AN4682 Polar Fire FPGA Temperature and Voltage
Sensor Instruction Manual

Manuals+ —  User Manuals Simplified.

https://manuals.plus/#content
https://manuals.plus/
https://manuals.plus/
https://manuals.plus/category/microchip
https://manuals.plus/microchip/an4682-polar-fire-fpga-temperature-and-voltage-sensor-manual.pdf
https://manuals.plus/#microchip_an4682_polar_fire_fpga_temperature_and_voltage_sensor
https://manuals.plus/#product_information
https://manuals.plus/#product_usage_instructions
https://manuals.plus/#faq
https://manuals.plus/#introduction
https://manuals.plus/#polarfire_fpga_temperature_and_voltage_sensor
https://manuals.plus/#libero_design_flow
https://manuals.plus/#running_the_demo
https://manuals.plus/#appendix_1_programming_the_device_using_flashpro_express
https://manuals.plus/#microchip_fpga_support
https://manuals.plus/#customer_support
https://manuals.plus/#worldwide_sales_and_service
https://manuals.plus/#documents_resources
https://manuals.plus/#references


Product Information

Specifications:

Product Name: PolarFire FPGA Temperature and Voltage Sensor

Features: Temperature and Voltage Sensor reporting die temperature and voltage of device supply rails in

digital form to\ the FPGA fabric

Implementation: 4-channel ADC

Product Usage Instructions

1. Running the Demo

To run the demo highlighting the TVS feature of the PolarFire using a UART-based application (GUI), follow these
steps:

1. Ensure you have the required hardware and software listed in the Design Requirements section.

2. Download the demo design files from the provided link.

3. Install Libero SoC on the host PC as indicated in the website for this design.

4. Open the Libero design to see the latest updates and configurations.

5. Program the demo design according to the instructions provided.

2. Design Requirements

Before running the demo, ensure you have the following hardware and software:



Requirem
ent Operating System Hardware Software

Version 64-bit Windows 7, 8, 
or 10

PolarFire Evaluation Kit (MPF300-
EVAL-KIT)

Libero SoC, ModelSim, FlashPro 
Express

3. Prerequisites

Before starting the demo, make sure to:

Download demo design files from the provided link: Download Link

Install Libero SoC on the host PC from the installation link provided.

Ensure you have the latest versions of ModelSim, Synplify Pro, and FTDI drivers included in the Libero SoC

installation package.

4. Demo Design

The top-level block diagram of the TVS design includes all four enabled channels of TVS to monitor die
temperature and voltage rails. The Fabric logic captures TVS channels outputs and sends them to UART IF
through CoreUART IP.

FAQ

Q: What is the purpose of the TVS feature in PolarFire FPGA?

A: The TVS feature reports die temperature and voltage of device supply rails in digital form to the FPGA

fabric.

Q: How many channels does the TVS use?

A: The TVS is implemented using a 4-channel ADC.

Introduction

Each PolarFire device is equipped with a Temperature and Voltage Sensor (TVS). TVS reports die temperature
and voltage of device supply rails in digital form to the FPGA fabric.

TVS is implemented using a 4-channel ADC, and the channel information is given as follows:

Channel 0—1V voltage supply

Channel 1—1.8V voltage supply

Channel 2—2.5V voltage supply

Channel 3—Die temperature

The TVS outputs a 16-bit encoded value that represents voltage or temperature and the corresponding channel
number. The temperature and voltage information is translated into standard temperature and voltage values. For
more information, see PolarFire FPGA and PolarFire SoC FPGA

PolarFire FPGA Temperature and Voltage Sensor

This demo highlights the TVS feature of the PolarFire using a UART-based application (GUI). The demo design
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continuously pumps the data from TVS channels to UART, displayed on the GUI. This demo design also shows
how to simulate the TVS feature of the PolarFire device.

The demo design can be programmed using one of the following options:

Using the job file: To program the device using the job file provided along with the design files, see 4. Appendix

Programming the Device Using FlashPro Express.

Using Libero SoC: To program the device using Libero SoC, see 2. Libero Design Flow. Use this option when

the demo design is modified.

Design Requirements

The following table lists the hardware and software requirements for this demo design.

Table 1-1. Design Requirements Security User Guide.

Important: Libero SmartDesign and configuration screen shots shown in this document are for illustration purpose
only. Open the Libero design to see the latest updates

Prerequisites

Before you begin:

For demo design files download link:

www.microchip.com/en-us/application-notes/AN4682

Download and install Libero SoC (as indicated in the website for this design) on the host PC from the following
location: Libero SoC Installation link The latest versions of ModelSim, Synplify Pro, and FTDI drivers are included
in the Libero SoC installation package.

Demo Design

The following figure shows the top-level block diagram of the TVS design. All four channels of TVS are enabled in
the design to monitor the die temperature and voltage rails. The Fabric logic captures the TVS channels outputs
and sends them to UART IF through CoreUART IP

http://www.microchip.com/en-us/application-notes/AN4682


The GUI receives TVS values per channel and decodes to display them as described:

Die Temperature
The temperature channel’s 16-bit output value is represented in Kelvin and can be decoded as listed in the
followingtable. For example, the temperature channel’s output value of 0x133B implies 307.56 Kelvin.

Table 1-2. Temperature Channel Value Decoding

Voltage

The data present at the VALUE and CHANNEL outputs are valid only when the VALID output is asserted. When a
channel is disabled by deasserting the corresponding channel enable input, then the channel data present on the
outputs is not valid even if the VALID output is asserted. The voltage channel’s 16-bit output value is represented
in millivolts (mV) and can be decoded as listed in the following table. For example, the voltage channel’s output
value of 0x385E implies 1803.75 mV.

Design Implementation

The following figure shows the Libero SoC software design implementation of the TVS demo design.



The top-level design includes the following components:

TVS_IP_0 Macro

Core_UART_0

TVS_to_UART_0 logic

clock_gen_0

INIT_MONITOR_0 and PF_RESET_0

TVS_IP_0 Macro

The following figure shows the TVS interface configurator.

The GUI displays the die temperature in degree Celsius by converting Kelvin values. Celsius value = Kelvin value
– 273.15



TVS_to_UART_0

The TVS to UART logic captures the Temperature and Voltage values from the TVS macro and sends the data to
Core_UART_0.

clock_gen_0

CCC is configured to generate the 100 MHz clock.

Simulation Flow

The TVS simulation model updates the TVS macro outputs based on reading instructions given in the .mem file or
.txt file. The file name must be passed to the simulation model for the TVS outputs to toggle. The parameter used
to store the .mem file name is called “TVS_MEMFILE”. Add the following vsim command to pass the file name

The .mem file contains the simulation time followed by the digital values (16-bit) of the four ADC channels at that
time. A value is required for the channel even if it is not used. The value can be 0. The simulation starts with all
channel outputs being 0. The pattern can be repeated several times in the .mem file to reflect several values of the
channel outputs. The content of the mem file is limited to 256 lines.

Simulating the Design

The Libero project includes a test-bench to simulate the TVS block. The testbench captures all four TVS channel
values using CoreUART IP. The digital values for the four channels are passed through the .mem file.

Simulation Settings

Perform the following steps to pass the .mem file for simulation:

1. Open the Libero SoC project settings (Project > Project Settings).

2. Select Vsim commands under the Simulation options. Enter

-gTVS_MEMFILE=“tvs_values.mem” in the Additional options field and then click Save. A sample tvs_values.mem
file is provided in the simulation folder. The .mem file must be available in simulation folder of the Libero project.
The tvs_values.mem file captures the 16-bit digital output of the TVS block at different time instances.



Perform the following steps to simulate the design:

1. In the Design Flow tab, right click Simulate under Verify Pre-Synthesis Design and then select Open

Interactively.

Figure 1-5. Design Flow-Simulate

The Wave window appears when the simulation is completed, as shown in the following figure. Since all the four
channels are enabled, the TVS circuit outputs a value of the four channels at a given point in time on the VALUE
output along with the channel number on the CHANNEL output. The data present on the VALUE and CHANNEL
outputs are valid only when the VALID output is asserted. Observe the following from the simulation results:

After the channel is enabled for conversion, the TVS block takes 390 microseconds to complete the conversion.

Each channel has a conversion delay of 410 microseconds.

The conversion rate is equal to 1920 microseconds, which is same as the conversion rate set in the TVS

configurator.

TVS block generates the output values based on the values given in the tvs_values.mem file.



The following figure shows the UI of ModelSim Pro ME Wave window.

Close ModelSim Pro ME and the Libero project.

Libero Design Flow

This chapter describes the Libero design flow of the demo design. The Libero design flow involves the following
steps:

Synthesize

Place and route

Verify Timing

Generate Bitstream

Run PROGRAM Action

The following figure shows these options in the Design Flow tab



Synthesize

Perform the following steps to synthesize the design

1. From the Design Flow window, double click Synthesize. A green tick mark appears when the synthesis is

successful, as shown in Figure 2-1.

2. Right click Synthesize and select View Report to view the synthesis report and log files in the Reports tab.

Place and Route

1. From the Design Flow window, double click Place and Route.

A green tick mark appears when the place and route is successful, as shown in Figure 2-1.

2. Right click Place and Route and select View Report to view the place and route report and log files in the

Reports tab.



Verify Timing

To verify timing, perform the following steps:

1. From the Design Flow window, double click Verify Timing. When the design successfully meets the timing

requirements, a green tick mark appears, as shown in Figure 2-1.

2. Right click Verify Timing and select View Report to view the verify timing report and log files in the Reports tab.

Generate FPGA Array Data

To generate FPGA array data, double click Generate FPGA Array Data from the Design Flow window. A green tick
mark is displayed after the successful generation of the FPGA array data, as shown in Figure 2-1.

Generate Bitstream

Perform the following steps to generate the bitstream:

1. Double click Generate Bitstream from the Design Flow tab.

When the bitstream is successfully generated, a green tick mark appears, as shown in Figure 2-1.

2. Right click Generate Bitstream and select View Report to view the corresponding log file in the Reports tab.

Run PROGRAM Action

After generating the bitstream, the PolarFire device must be programmed. Perform the following steps to program
the PolarFire device:

1. Ensure that the following Jumper Settings are set on the board.

Connect the power supply cable to the J9 connector on the board.

Connect the USB cable from the Host PC to J5 (FTDI port) on the board.

Power the board using the SW3 slide switch.

Double click Run PROGRAM Action from the Libero > Design Flow tab.

A green tick mark appears when the device is programmed successfully, as shown in Figure 2-1.

Running the Demo

This chapter describes installing and using the Graphic User Interface (GUI) to run the TVS demo. The PolarFire



TVS demo application is a simple GUI that runs on the host PC to communicate with the PolarFire Device.

Perform the following steps to install the GUI:

1. Extract the contents of the mpf_an4682_v2022p1_eval_df.rar file. From the

mpf_an4682_v2022p1_eval_df\GUI\TVS_Monitor_GUI_Installer folder, double click the setup.exe file.

2. Follow the instructions displayed on the installation wizard. After successful installation, TVS_Monitor_GUI

appears on the Start menu of the host PC desktop.

Perform the following steps to run the TVS demo:

1. From the Start menu, click TVS_Monitor_GUI to launch the application. Ensure that the board is connected and

appropriate Log Folder is selected.

2. Click Connect. On a successful connection, the GUI shows the temperature and voltage values. The Log file is

created with the time stamp in the file name at the Log Folder location. By default, Log Folder points to the

‘SupportFiles’ folder in the installation directory. Users can modify the Log Folder location before connecting to

the board. Important: Ensure that the Log Folder is not a system-restricted location. In this case, the user must

launch the GUI with admin privileges (right click and run as admin).

3. Upper Limit, Lower Limit, and the minimum variation in logging for each channel are configurable in the

setup.ini file. Channel values are logged in the log file if a variation exceeds the specified ‘min var’ values in the

setup.ini file. The following figure shows the standard temperature and voltage values of channel 0 (1.05 V).

The plot corresponds to the values of Channel 0. Similarly, select the other channels and view their

corresponding values and plots.



Important: The GUI updates the TVS channel values with the delay entered in the Delay (ms) field.

Appendix 1: Programming the Device Using FlashPro Express

This chapter describes how to program the PolarFire device with the .job programming file using FlashPro
Express. The .job file is available at the following design files folder location:
mpf_an4682_v2022p1_eval_df\Programming_Job

Perform the following steps to program the device:

1. Ensure that the jumper settings on the board are the same as listed in Table 2-1. Important: The power supply

switch must be switched off while making the jumper connections.

2. Connect the power supply cable to the J9 connector on the board.

3. Connect the USB cable from the Host PC to the J5 (FTDI port) on the board.

4. Power the board using the SW3 slide switch.

5. On the host PC, launch the FlashPro Express software.

6. Click New or select New Job Project from FlashPro Express Job from the Project menu to create a newjob

project, as shown in the following figures.



7. Enter the following in the New Job Project from FlashPro Express Job dialog box:

Programming job file: Click Browse, navigate to the location where the .job file is located, and select the

file. The default location is: <download_folder>\mpf_an4682_v2022p1_eval_df\Programming_Job.

FlashPro Express job project location: Click Browse and navigate to the location where you want to save

the project.

8. Click OK. The required programming file is selected and ready to be programmed in the device.

9. The FlashPro Express window appears as shown in the following figure. Make sure that a programmer number

appears in the Programmer field. If not, check the board connections and click Refresh/Rescan Programmers.



10. Click RUN to program the device. When the device is programmed successfully, a RUN PASSED status is

displayed, as shown in the following figure. See 3. Running the Demo to run the TVS demo.

11. Close FlashPro Express or in the Project tab, click Exit in the Project tab.

Appendix 2: Running the TCL Script

TCL scripts are provided in the design files folder under the directory TCL_Scripts. If required, the design flow can
be reproduced from Design Implementation to the job file generation.



Perform the following steps to run the TCL:

1. Launch the Libero software

2. Select Project > Execute Script….

3. Click Browse and select script.tcl from the downloaded TCL_Scripts directory.

4. Click Run.

After successful execution of TCL script, the Libero project is created within TCL_Scripts directory. For more
information about TCL scripts, refer to mpf_an4682_v2022p1_eval_df/TCL_Scripts/readme.txt. Refer to Tcl
Commands Reference Guide for more details on TCL commands. Contact Technical Support for queries
encountered when running the TCL script.

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.

Microchip FPGA Support

Microchip FPGA products group backs its products with various support services, including Customer Service,
Customer Technical Support Center, a website, and worldwide sales offices. Customers are suggested to visit
Microchip online resources prior to contacting support as it is very likely that their queries have been already
answered. Contact Technical Support Center through the website at www.microchip.com/support. Mention the
FPGA Device Part number, select appropriate case category, and upload design files while creating a technical
support case. 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, 650.318.8044

Microchip Information

http://www.microchip.com/support


The Microchip Website

Microchip provides online support via our website at www.microchip.com/. This website is used to make files
and information easily available to customers. Some of the content available includes:

Product Support – Data sheets and errata, application notes and sample programs, design resources, user’s

guides and hardware support documents, latest software releases and archived software

General Technical Support – Frequently Asked Questions (FAQs), technical support requests, online discussion

groups, Microchip design partner program member listing

Business of Microchip – Product selector and ordering guides, latest Microchip press releases, listing of

seminars and events, listings of Microchip sales offices, distributors and factory representatives Product

Change Notification Service Microchip’s product change notification service helps keep customers current on

Microchip products. Subscribers will receive email notification whenever there are changes, updates, revisions

or errata related to a specified product family or development tool of interest.

To register, go to www.microchip.com/pcn and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:

Distributor or Representative

Local Sales Office

Embedded Solutions Engineer (ESE)

Technical Support

Customers should contact their distributor, representative or ESE for support. Local sales offices are also available
to help customers. A listing of sales offices and locations is included in this document. Technical support is
available through the website at: www.microchip.com/support

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip products

Microchip products meet the specifications contained in their particular Microchip Data Sheet.

Microchip believes that its family of products is secure when used in the intended manner, within operating

specifications, and under normal conditions.

Microchip values and aggressively protects its intellectual property rights. Attempts to breach the code

protection features of Microchip product is strictly prohibited and may violate the Digital Millennium Copyright

Act.

Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code

protection does not mean that we are guaranteeing the product is “unbreakable”. Code protection is constantly

evolving. Microchip is committed to continuously improving the code protection features of our products.

Legal Notice
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Taiwan – Hsin Chu

Tel: 886-3-577-8366

Taiwan – Kaohsiung

Tel: 886-7-213-7830

Taiwan – Taipei

Tel: 886-2-2508-8600

Thailand – Bangkok

Tel: 66-2-694-1351

Vietnam – Ho Chi Minh

Tel: 84-28-5448-2100

Austria – Wels

Tel: 43-7242-2244-39

Fax: 43-7242-2244-393

Denmark – Copenhagen

Tel: 45-4485-5910

Fax: 45-4485-2829

Finland – Espoo

Tel: 358-9-4520-820

France – Paris



Tel: 33-1-69-53-63-20

Fax: 33-1-69-30-90-79

Germany – Garching

Tel: 49-8931-9700

Germany – Haan

Tel: 49-2129-3766400

Germany – Heilbronn

Tel: 49-7131-72400

Germany – Karlsruhe

Tel: 49-721-625370

Germany – Munich

Tel: 49-89-627-144-0

Fax: 49-89-627-144-44

Germany – Rosenheim

Tel: 49-8031-354-560

Israel – Ra’anana

Tel: 972-9-744-7705

Italy – Milan

Tel: 39-0331-742611

Fax: 39-0331-466781

Italy – Padova

Tel: 39-049-7625286

Netherlands – Drunen

Tel: 31-416-690399

Fax: 31-416-690340

Norway – Trondheim

Tel: 47-72884388

Poland – Warsaw

Tel: 48-22-3325737

Romania – Bucharest

Tel: 40-21-407-87-50

Spain – Madrid

Tel: 34-91-708-08-90

Fax: 34-91-708-08-91

Sweden – Gothenberg

Tel: 46-31-704-60-40

Sweden – Stockholm

Tel: 46-8-5090-4654

UK – Wokingham

Tel: 44-118-921-5800

Fax: 44-118-921-5820
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