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Introduction  (Ask a Question)

Microchip PolarFire® SoC FPGA video kit (MPFS250-VIDEO-KIT) is RoHS compliant. It enables you to evaluate the
PolarFire SoC MPFS250TS-1FCG1152I FPGA for the following interfaces:

• MIPI CSI-2 RX Interface
• MIPI TX DSI-Application
• MikroBus
• CAN Interface
• UART Interface
• Gigabit Ethernet
• USB ULPI
• PCIe Gen2
• eMMC/MicroSD Card
• HDMI2.0
• eFP6 (Embedded FlashPro6)
• DDR4 memory
• LPDDR4 memory
• FMC HPC with eight Transceiver lanes
• SPI Interface

 PolarFire SoC FPGA Video Kit
 

https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-3AB4810A-87FE-48E0-ACC1-721CFC92F95B&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=Introduction&devices=
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1. Getting Started  (Ask a Question)

This section provides a high-level overview of the PolarFire SoC video kit.

1.1 Kit Contents  (Ask a Question)

The following table lists the contents of the PolarFire SoC video kit.

Table 1-1. Kit Contents
Item Quantity

Dual Camera Sensor Module 1

PolarFire® SoC Video Board featuring the MPFS250TS-1FCG1152I device with 250K logic elements 1

12V, 5A AC power adapter and cord 1

MicroUSB cable 2

HDMI cable 1

Ethernet cable 1

Quickstart card 1

1.2 Block Diagram  (Ask a Question)

The following figure shows the block diagram of the PolarFire SoC video kit.

Figure 1-1. Block Diagram
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1.3 Board Overview  (Ask a Question)

The following figure shows a labeled image of the PolarFire SoC video kit highlighting its
components.

https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-6AB51B74-2DE9-4F9A-8607-99C1FAE8F4F2&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=Getting%20Started&devices=
https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-7C9DF4F7-EFEC-4292-8373-17592914226E&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=Kit%20Contents&devices=
https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-C0C984FA-0FD8-42C8-9C2C-3ABAA3571786&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=Block%20Diagram&devices=
https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-5D98399B-390E-4894-BC65-70030C1A0159&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=Board%20Overview&devices=
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Figure 1-2. Board Callout
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The following table lists the components of the PolarFire SoC video kit.

Table 1-2. Board Components
Component Label on Board Description

Featured Device

PolarFire® SoC FPGA — MPFS250TS-1FCG1152I FPGA with data security feature.

Power Supply

12V power supply J39 The board is powered by a 12V power source using an external 12V or 5A DC
jack.

ON/OFF switch SW5 Power ON/OFF switch from 12V external DC jack.

Clocks

On-board 50 MHz clock
oscillator

X4 50 MHz clock oscillator (DSC1001DL5-050.0000) with single-ended output.

XCVR reference clock Y1 148.5 MHz oscillator (differential LVDS output) that provides reference clock
(REFCLK) through PolarFire SoC device pins AF29 and AF30. These pins are
connected to the XCVR.

FPGA Programming and Debugging

Micro USB J5 Connector for programming the device using embedded FlashPro6 (eFP6).

JTAG programming header J31 Header for programming and debugging the PolarFire SoC device using
external FlashPro4 or FlashPro5. In the FlashPro software, the appropriate
programmer (FlashPro4 or FlashPro5) must be selected.

SPI Flash U48 One 1 Gb SPI Flash from Micron MT25QL01GBBB8ESF-0SIT (P/N) is
connected to SPI pins on Bank3 of the PolarFire® SoC device.

Memory Chips

DDR4 memory U4, U5, U6, and
U7

Four 8 Gb (MT40A512M16LY-075:E) chips are connected in Fly-by topology
with a 64-bit data bus for storing data bits.

LPDDR4 memory U19 LPDDR4 (x32) memory (MT53D512M32D2DS-053) with maximum data rate
of 1600 Mbps.

FMC HPC connector J4 FMC connector with eight SerDes lanes (SerDes1, 3).
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...........continued
Component Label on Board Description

Video Interfaces

CSI-2 RX connector J10 MIPI CSI-2 connector for receiving data and clock signals from Camera
sensor board.

DSI TX connector J26 MIPI data and clock signals are connected to this display connector.

General Purpose I/O

Switches SW1 and SW2 Push-button switches for debugging applications.

DIP Switches SW3 Four DIP switches for testing.

Light-emitting diodes (LEDs) Four Active-High LEDs connected to some of the user I/Os for debugging,
and thirteen Active-High LEDs used for indicating power supply.

Device reset SW4 Device Reset.
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2. Hardware Settings  (Ask a Question)

This section provides information about jumper settings, switches, LEDs, and DIP switches on the
PolarFire SoC Video Kit.

2.1 Jumper Settings  (Ask a Question)

The following table lists the jumper settings and their corresponding functions.

Table 2-1. Jumper Settings
Jumper Pin(s) Functionality Default Position

J28 1 and 2 Close pin 1 and 2 to program through the embedded FlashPro6.
Open pin 1 and 2 to program through the external FlashPro4 or FlashPro5.

1 and 2 are opened.

J29 1 and 2 Close pin 1 and 2 for the SPI Header.
Open pin 1 and 2 for the external on board SPI Flash.

1 and 2 are opened.

J36 1, 2, and 3 Close pin 1 and 2 for setting VDDAUX4 to 3.3V.
Close pin 2 and 3 for setting VDDAUX4 to 2.5V.

1 and 2 are opened.
2 and 3 are closed.

J30 1,2, and 3 Close pin 1 and 2 for setting VDDAUX1 to 3.3V.
Close pin 2 and 3 for setting VDDAUX1 to 2.5V.

1 and 2 are closed.
2 and 3 are opened.

J33 1, 2, and 3 Close pin 1 and 2 for setting VDDAUX9 to 3.3V.
Close pin 2 and 3 for setting VDDAUX9 to 2.5V.

1 and 2 are closed.
2 and 3 are opened.

J44 1, 2, and 3 Close pin 1 and 2 for setting VDD to 1.05V.
Close pin 2 and 3 for setting VDD to 1.0V.

1 and 2 are closed.
2 and 3 are opened.

Table 2-2. Additional Jumper Settings
Jumper Default Position Description

J46 9 and 10 are closed. Bank1 voltage

J40 9 and 10 are closed. Bank9 voltage

J35 2 and 3 are closed. Bank4 voltage

J2 and J3 Open DDR4 ref voltage

J20 1 and 2 are closed. VBUS for FP6

J23 1 and 2 are closed. Backlight led driver VANODE

J27 Open JTAG TRSTB

J16 2 and 3 are closed. V+ for SD Interface

J41 1 and 2 are closed. 125 MHz output

J9 Open MSS DDR Vref

J38 Open WiFi chip I2C clk and data

J18 Open USB ID

J57 1 and 2 are closed. USB VBUS

Note: For more information on jumper settings, see Board Level Schematics (provided separately).

2.2 LEDs  (Ask a Question)

The following table lists the power supply LEDs.

Table 2-3. LEDs
LED Description

12P0V-Blue 12V voltage rail

5P0V-Green 5V voltage rail

3P3V-Green 3.3V voltage rail

https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-49D0563C-99BD-4D25-AA02-AB8C9DD41536&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=Hardware%20Settings&devices=
https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-050651EF-0552-4701-A407-C973D5A5ECC4&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=Jumper%20Settings&devices=
https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-9F07BC97-226F-4368-8881-5C77FBD4F18C&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=LEDs&devices=
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...........continued
LED Description

2P5V-Green 2.5V voltage rail

1P8V-Green 1.8V voltage rail

VDD-Green 1.05 or 1.0V voltage rail

VDDA-Green 1.05V voltage rail

1P1V-Green 1.10V voltage rail

VDDI1-Green Bank1 voltage rail

1P2V-Green 1.2V voltage rail

VDDI9-Green Bank9 voltage rail

1P5V_DDR3-Green DDR3 1.5V voltage rail

2P5V_VDDI7-Green Bank7 voltage rail

2.3 Power Sources  (Ask a Question)

The PolarFire SoC video kit board uses Microchip power supply devices. For more information about
these power supply devices, see DC-DC Linear Voltage Regulators, Switching Regulators, LDOs, and
Charge Pumps.

The following table lists the key power supplies required for normal operation of the PolarFire SoC
video kit.

Table 2-4. Voltage Rails in PolarFire SoC Video Kit
PolarFire® SoC Bank I/O Rail Voltage

Bank0 1P2V 1.2V

Bank1 1P2V
3P3V

1.2V (DSI MIPI TX)
3.3V (UART, PCIE,
GbE, MikroBus, WIFI
BT)

Bank2 3P3V 3.3V

Bank3 3P3V 3.3V

Bank4 1P8V
3P3V

1.8V (HS200, HS400)
3.3V (Legacy MMC
and High-speed DDR)

Bank5 3P3V 3.3V

Bank6 1P1V 1.1V

Bank7 2P5V 2.5V

Bank8 1P2V 1.2V

Bank9 3P3V 3.3V (default)

The following figure shows the power supply scheme used on the PolarFire SoC video kit.

https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-75A0728D-7DBC-4C65-ACB3-9C7246B0CB44&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=Power%20Sources&devices=
https://www.microchip.com/en-us/products/power-management/dc-dc-converters-and-voltage-regulators
https://www.microchip.com/en-us/products/power-management/dc-dc-converters-and-voltage-regulators
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Figure 2-1. Power Supply Topology
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The following table lists the Microchip power regulators for PolarFire SoC FPGA voltage rails.

Table 2-5. Power Regulators
Voltage Rail Part Number Description Current

5P0V (5V) MIC26950YJL-TR IC REG BUCK ADJUSTABLE 12A 28MLF 12A

VDD (1V/1.05V) TPS544B25RVFT IC REG BUCK ADJ 20A 40LQFN 20A

1P2V (1.2V) MIC22705YML-TR IC REG BUCK ADJUSTABLE 7A 24MLF 7A

2P5V_VDDI7 (2.5V) MIC22705YML-TR IC REG BUCK ADJUSTABLE 7A 24MLF 7A

1P8V (1.8V) MIC27600YJL-TR IC REG BUCK ADJUSTABLE 7A 28MLF 7A

VDDI9 (1.2/1.5/1.8/2.5V/3.3V) MIC27600YJL-TR IC REG BUCK ADJUSTABLE 7A 28MLF 7A

0P6V_VTT_DDR4, 0P6V_VREF_DDR4 MIC5166YML-TR ICPWR SUP 3A HS DDR TERM 10MLF 3A

0P75V_VTT_DDR3,
0P75V_VREF_DDR3

MIC5166YML-TR ICPWR SUP 3A HS DDR TERM 10MLF 3A

VDDI1 (1.2/1.5/1.8/2.5V/3.3V) MIC27600YJL-TR IC REG BUCK ADJUSTABLE 7A 28MLF 7A

2P5V (VDD25, VDDA25, VDD_XCVR_CLK) MIC69502WR ICREG LINEAR POS ADJ 5A SPAK-7 5A

3P3V (3.3V) MIC26950YJL-TR IC REG BUCK ADJUSTABLE 12A 28MLF 12A

1P5V_DDR3 (1.5V) MIC23303YML-T5 IC REG BUCK ADJUSTABLE 3A 12DFN 3A

1P1V (1.1V) MIC22705YML-TR IC REG BUCK ADJUSTABLE 7A 24MLF 7A

VDDA (1.05V) MIC69502WR ICREG LINEAR POS ADJ 5A SPAK-7 5A
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2.4 Power Monitor (Voltage and Current Monitoring)  (Ask a Question)

The board includes a 4-channel PAC1934T-I/JQ power monitor chip for monitoring all power rails on
the board. Multiple PAC1934T parts can be used to measure power for all power rails on the board.
A10 mohm sense resistor is added on all power rails on the board. The drop across a sense resistor
is measured in finding the current flowing through a voltage rail. Voltage and current measurements
are read through USB to I2C bridge MCP2221.

The following figure shows the power monitoring scheme used on the board.

Figure 2-2. Power Monitoring Scheme

MicroUSB
CONN MCP2221

PAC1934T

Board

Power rails

USB 2.0 I2C
Sense

https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-FA356457-E93C-4933-BCEC-79646B6F0949&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=Power%20Monitor%20%28Voltage%20and%20Current%20Monitoring%29&devices=
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3. Board Components and Operations  (Ask a Question)

This section describes the key components of the PolarFire SoC Video Kit board and important
board operations.

3.1 Memory Interface  (Ask a Question)

This section describes DDR4, LPDDR4, and eMMC/MicroSD card memory interface with the PolarFire
SoC device.

3.1.1 DDR4 Memory  (Ask a Question)

The following figure shows the DDR4 memory interface scheme.

Figure 3-1. DDR4 Memory Interface
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The DDR4 memory (x64 configuration) is connected to the PolarFire SoC fabric I/O Bank0 and Bank8
(HSIO). Four of x16 DDR4 chips have been used to form x64 configuration.

The DDR4 SDRAM specifications are as follows:

Part number: MT40A512M16LY-075:E
Manufacturer: Micron
Quantity: Four chips are connected in fly-by topology
Density: 32 Gb

The PolarFire SoC video kit uses DDR4 and POD12 standards for the DDR4 interface. The default
board assembly for the DDR4 standard uses RC terminations.

3.1.2 LPDDR4 Memory  (Ask a Question)

The following figure shows the LPDDR4 single rank x32 memory interface scheme.

https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-021E40BD-EAE3-47C7-AE15-C86BAF1C26E2&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=Board%20Components%20and%20Operations&devices=
https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-6771295C-C335-446B-9B99-E30937342A95&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=Memory%20Interface&devices=
https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-D1999304-6288-4377-B277-D5CA42E6621F&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=DDR4%20Memory&devices=
https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-F33AFA29-79CC-4484-8C9B-5BE7555CAD5B&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=LPDDR4%20Memory&devices=
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Figure 3-2. LPDDR4 Memory Interface
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The LPDDR4 (x32) memory is connected to the dedicated MSS DDR (Bank6) of the PolarFire SoC
device. The MSS DDR supports single channel x32 LPDDR4 with maximum data rate of 1600 Mbps.
The part number of the LPDDR4 memory is MT53D512M32D2DS-053 WT:D TR.

3.1.3 eMMC/MicroSD Card  (Ask a Question)

The following figure shows the eMMC/MicroSD Card interface.

Figure 3-3. eMMC/MicroSD Interface
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https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-B45C9F3D-B619-4405-9FFA-9B419333559D&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=eMMC%2FMicroSD%20Card&devices=
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The PolarFire SoC video kit includes an 8 GB eMMC 5.1 NAND Flash and a MicroSD card interface
to store PolarFire SoC Linux boot code. A high-speed multiplexer is used to select either eMMC or
MicroSD card.

3.2 SPI Serial Flash  (Ask a Question)

The following figure shows the SPI Flash and its interface with the PolarFire SoC device.

Figure 3-4. SPI Flash Interface
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A 1 Gb SPI Flash memory is connected to the PolarFire SoC system controller’s SPI controller for IAP
programming. This SPI Flash is used to store bit streams.

The specifications of the SPI Flash are as follows:

Part Number: MT25QL01GBBB8ESF-0SIT
Manufacturer: Micron
Density: 1 Gb
Voltage: 2.7V to 3.6V
Frequency: 90 MHz
Quantity: 1
SPI Mode: Mode 0 and Mode 3

3.3 HDMI 2.0 Interface  (Ask a Question)

This section describes HDMI 2.0 Tx and Rx interface.

3.3.1 HDMI 2.0 Tx  (Ask a Question)

The following figure shows the HDMI 2.0 Tx interface on the board.

Figure 3-5. HDMI 2.0 Interface
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The HDMI 2.0 Transmitter interface is connected to Tx SerDes2 of the PolarFire SoC device. HDMI 2.0
Re-driver is used for converting SerDes CML levels to HDMI 2.0 compliant level.

https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-C10725FD-D7EE-4D8D-AE4C-4424DFC6B224&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=SPI%20Serial%20Flash&devices=
https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-56250FA2-4E18-41A3-A44D-9C1B5EA61812&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=HDMI%202.0%20Interface&devices=
https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-3436B00B-083C-4785-9F48-C2488C154756&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=HDMI%202.0%20Tx&devices=
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The HDMI 2.0 connector specifications are as follows:

Part number: RAHHD19TR
Manufacturer: Switchcraft Inc.

The HDMI 2.0 Re-Driver specifications are as follows:

Part number: PI3HDX1204B1ZHE
Manufacturer: Diodes

3.3.2 HDMI 2.0 Rx  (Ask a Question)

The HDMI 2.0 receiver interface is connected to Rx SerDes2 of the PolarFire SoC device. HDMI 2.0
Re-driver is used for converting HDMI 2.0 levels to SerDes CML.

The HDMI 2.0 Rx connector specifications are as follows:

Part Number: RAHHD19TR
Manufacturer: Switchcraft Inc.

The HDMI 2.0 re-driver specifications are as follows:

Part Number: PI3HDX1204EZHEX
Manufacturer: Diodes

3.4 MIPI-RX Connector (CSI-2 Application)  (Ask a Question)

The board supports a dual camera image sensor daughter card that can be connected using the
CSI-2 RX interface (J10) for CSI-2 RX applications. The daughter card includes two IMX334 cameras.
Each image sensor supports a four-lane MIPI interface. The daughter card is connected to the board
through the board-to-board connector, as shown in the following figure. The MIPI output signals are
connected to Bank7.

Figure 3-6. MIPI-RX Connection
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MIPIX4, CLK

Bank7

Bank7

Board
Connector

Board
Connector

3.5 MIPI-TX Connector (DSI Application)  (Ask a Question)

The board supports the MIPI transmitter x4 lanes and clock for DSI application, as shown in the
following figure. MIPI TX signals are interfaced to J26 connector on the board. For more information,
see the Board Level Schematics (provided separately).

https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-51E24738-234D-447B-8C82-807179CB0887&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=HDMI%202.0%20Rx&devices=
https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-61DDDF44-0793-4E6F-90ED-E0A3837EA94E&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=MIPI-RX%20Connector%20%28CSI-2%20Application%29&devices=
https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-3E24A1DF-2560-4444-A7AD-08293FE25534&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=MIPI-TX%20Connector%20%28DSI%20Application%29&devices=
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Figure 3-7. MIPI-TX Connection (DSI Application)
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MIPI Tx includes five pairs of high-speed differential LVDS data (with clock) as well as five pairs of
low-power LVCMOS12 data (with clock). The video kit supports LS055T3SX05 LCD module over MIPI
Tx.

Part Number of the
Display Connector:

AXE540127A

Manufacturer: Panasonic

3.6 Gigabit Ethernet  (Ask a Question)

For Ethernet applications, the kit includes two Gigabit Ethernet interfaces, which connect to
Microchip’s PHY VSC8662XIC as shown in the following figure. The PHY interfaces with the PolarFire
SoC device.

Figure 3-8. SGMII Interface
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3.7 USB 2.0  (Ask a Question)

The following figure shows the USB 2.0 interface scheme.

https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-E10403AF-44C4-459B-8E1C-8FCE32FCE92A&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=Gigabit%20Ethernet&devices=
https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-6891EE70-00C2-42A7-938E-C1AE4D240610&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=USB%202.0&devices=
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Figure 3-9. USB 2.0 Interface
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The on-board USB chip is accessed through PolarFire SoC MSS I/Os. USB 2.0 controller integrated in
PolarFire SoC is connected to ULPI PHY. USB physical transceiver is connected to USB 2.0 controller
integrated in PolarFire SoC device.

The on-board USB chip specifications are as follows:

Part Number: USB3340
Manufacturer: Microchip

3.8 MikroBus  (Ask a Question)

The following figure shows the MikroBus interface scheme.

Figure 3-10. MikroBus Interface
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The kit supports two 8-pin MikroBus connectors (J49 and J50). The MikroBus connectors
specifications are as follows:

Part number: PPTC081LFBN-RC

https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-2278BC80-EC69-41E4-8B71-D6064284442F&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=MikroBus&devices=
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Manufacturer: Sullins Connector Solutions

3.9 UART  (Ask a Question)

The following figure shows the UART interface scheme.

Figure 3-11. UART Interface
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The video kit includes four UART ports. USB to four channel UART bridge.

3.10 Controller Area Network (CAN)  (Ask a Question)

The following figure shows the CAN interface scheme.

Figure 3-12. CAN Interface
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The video kit includes two CAN transceivers connected to two CAN controllers (CAN0, CAN1)
integrated in the PolarFire SoC device.

CAN Transceiver Part
Number:

MCP2562FDT-E/SN

Manufacturer: Microchip
Connection: 100 mil pitch generic connectors are used on board.
Part Number: 61300311121

3.11 Transceivers  (Ask a Question)

The PolarFire SoC MPFS250T-1FCG1152 device includes four SerDes blocks. The following figure
shows the allocation of each SerDes block.

https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-6C3DE0AD-3A34-495F-9540-0DEDD21AA363&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=UART&devices=
https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-63DA2A72-E64B-40B4-8E72-885E51D15513&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=Controller%20Area%20Network%20%28CAN%29&devices=
https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-277072F5-242A-4403-96C8-7EB14A80B92D&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=Transceivers&devices=
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Figure 3-13. Transceiver Block Diagram
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3.11.1 SerDes0  (Ask a Question)

SerDes0 is allocated for PCIe x4 Gen2 in the Root port mode. x16 straddle mount connector is used
on the board, which supports x4 SSD and graphic cards.

3.11.2 SerDes1 and SerDes3 Blocks  (Ask a Question)

SerDes1 and SerDes3 blocks have four lanes each. These lanes are connected to the FMC HPC
connector. The SerDes1 and SerDes3 reference clock is routed directly from the HPC connector to
the PolarFire SoC device. The following figure shows the SerDes1 and SerDes3 interface.

https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-42302FA6-19AB-4ED2-B25B-4932B76A24A6&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=SerDes0&devices=
https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-C259254E-964E-459C-92B2-6F42B47A7DC9&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=SerDes1%20and%20SerDes3%20Blocks&devices=
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Figure 3-14. SerDes1 and SerDes3 Interface
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3.11.3 SerDes2 Block  (Ask a Question)

The lanes of the SerDes2 block are connected to HDMI 2.0 TX and RX through the line driver chips.

The following figure shows the SerDes2 interface.

https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-1DDEE0F5-0BBE-4433-AF63-2D13FAE71B2B&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=SerDes2%20Block&devices=
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Figure 3-15. SerDes2 Interface
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3.11.4 SerDes Reference Clock  (Ask a Question)

SerDes0
The following figure shows the clock source for the SerDes0 block.

Figure 3-16. SerDes0 Clock Scheme
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As shown in the preceding figure, a 100 MHz LVDS reference clock is provided to SerDes0 and PCIe
end point over PCIe connector from the DSC2033FI2-F0044 oscillator.

SerDes2
The following figure shows the clock source for the SerDes2 block.

https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-652A3B6E-2C4F-4785-A37A-1B9BBAD365A7&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=SerDes%20Reference%20Clock&devices=
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Figure 3-17. HDMI 2.0 Clock Scheme
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The following figure shows clock source for SerDes1 and SerDes3 from the FMC.

Figure 3-18. FMC Clock Scheme
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3.12 Programming  (Ask a Question)

The PolarFire SoC video kit supports the following programming schemes:

• JTAG Programming: In this scheme, the device is programmed via JTAG Bank3 I/Os by any of the
following programmers:

– On-board embedded FlashPro6 (eFP6), when J28 is closed.
– External FashPro programmer (FlashPro4 and above) via JTAG header (J31), when J28 is open.

https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-2F33BE83-C372-42A5-AD12-B569B3B65043&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=Programming&devices=
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• SPI Slave Programing: In this scheme, the device is programmed using an external master via
the SPI Connector (J24).

• SPI Master Programming: In this scheme, the device is programmed using the System
Controller's SC_SPI interface available in the PolarFire SoC device.

3.13 50 MHz Oscillator (DSC1001DL5-050.0000)  (Ask a Question)

A 50 MHz clock oscillator with an accuracy of ±10 ppm is available on the board. This clock
oscillator is connected to the FPGA fabric to provide a system reference clock. An on-chip PLL can be
configured to generate a wide range of high-precision clock frequencies.

The pin details of the 50 MHz oscillator are listed in the following table.

Table 3-1. Pin Details
Pin Number Pin Name

T3 GPIO143PB7/CLKIN_W_4/CCC_NW_CLKIN_W_4

The following figure shows the on-board 50 MHz oscillator’s interface with PolarFire SoC.

Figure 3-19. 50 MHz Oscillator Interface
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3.14 Device Reset  (Ask a Question)

As shown in the following figure, DEVRST_N (SW4 push button) is an input-only reset switch that
allows the assertion of a full reset of the chip at any time. The DEVRST_N signal is an active-low
signal.

The pin details of the device reset are listed in the following table.

Table 3-2. Pin Details
Pin Number Pin Name

G9 DEVRST_N

Figure 3-20. Device Reset
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3.15 User Interface  (Ask a Question)

LEDs and push-button switches are available on the board for the user interface.

https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-C791C87C-5FF1-4FE8-B559-7D39535E47A8&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=50%20MHz%20Oscillator%20%28DSC1001DL5-050.0000%29&devices=
https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-D2D8F7D7-4756-41AA-AABA-4285CC93D42F&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=Device%20Reset&devices=
https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-8F52BE97-47E0-4993-A4B8-9C2343763748&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=User%20Interface&devices=
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3.15.1 User LEDs  (Ask a Question)

Four active-high LEDs are connected to the PolarFire SoC device. The following table lists the on-
board label of these switches, the associated PolarFire SoC pin number, name, and Bank.

Table 3-3. User LEDs
Label On Board PolarFire® SoC Pin

Number
PolarFire SoC Pin Name PolarFire SoC Bank

LED1 AE27 HSIO80PB0/CLKIN_N_6 Bank0

LED2 AE22 HSIO86PB0/CLKIN_N_4 Bank0

LED3 AP28 HSIO67PB0/CCC_NE_PLL0_OUT1 Bank0

LED4 AP29 HSIO67NB0 Bank0

The following figure shows how each user LED interfaces with the PolarFire SoC device.

Figure 3-21. User LED Interface
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3.15.2 Push-Button Switches  (Ask a Question)

Two push-button tactile switches are connected to the PolarFire SoC device. The following table lists
the on-board label of these switches, the associated PolarFire pin number, name, and Bank.

Table 3-4. Push-Button Switches
Label On Board PolarFire® SoC Pin Number PolarFire SoC Pin Name PolarFire SoC Bank

SW1 AJ21 HSIO95PB0/CCC_NW_CLKIN_N_0 Bank0

SW2 AL24 HSIO74PB0/CLKIN_N_8/CCC_NE_CLKIN_N_8/
CCC_NE_PLL1_OUT0

Bank0

The following figure shows how these push-button switches interface with the PolarFire SoC device.

Figure 3-22. Push-Button Interface
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3.15.3 Slide Switches (DPDT)  (Ask a Question)

The SW5 slide switch powers the device ON or OFF.

3.15.4 DIP Switches (SPST)  (Ask a Question)

The SW6 DIP switch includes eight connections to the PolarFire device. The following table lists
on-board label of these switches, the associated PolarFire SoC pin number, name, and Bank.

Table 3-5. DIP Switch
Label On Board PolarFire® SoC Pin Number PolarFire SoC Pin Name PolarFire SoC Bank

DIP1 AN28 HSIO68PB0/CCC_NE_CLKIN_N_10/CCC_NE_PLL0_OUT0 Bank0

DIP2 AM28 HSIO68NB0 Bank0

DIP3 AN26 HSIO69PB0/DQS/CCC_NE_PLL0_OUT0 Bank0

DIP4 AN27 HSIO69NB0/DQS Bank0

The following figure shows how the DIP switch interfaces with the PolarFire SoC device.

Figure 3-23. DIP Switch Interface
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3.16 Board Components Placement  (Ask a Question)

The following figure shows the top-view of the board components.
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Figure 3-24. Silkscreen Top-View
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The following figure shows the bottom view of the placement of board components.
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Figure 3-25. Silkscreen Bottom-View
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4. Revision History  (Ask a Question)

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

Revision Date Description

C 12/2024 The following is a summary of the changes made in this revision.
• Added the “Ask a Question” feature in the document.

B 12/2024 The following is a summary of the changes made in this revision.
• Added part number of the on-board 50 MHz oscillator in Figure 1-1, Table 1-2, and 50 MHz Oscillator

(DSC1001DL5-050.0000).

• Added part number of the on-board 125 MHz CMOS oscillator in Figure 3-8.

A 09/2022 Initial Revision

https://microchipsupport.force.com/s/newcase?pub_guid=GUID-DD20689F-B101-4A38-9DF1-9A70EE6EC08B&pub_lang=en-US&pub_ver=3&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-C0BE39FA-1BCD-42C3-ABE0-E78FE6F5BD3E&cover_title=PolarFire%20SoC%20FPGA%20Video%20Kit&tech_support_link=NA&revision_letter=C&source=PDF&title=Revision%20History&devices=
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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
Trademarks
The “Microchip” name and logo, the “M” logo, and other names, logos, and brands are registered
and unregistered trademarks of Microchip Technology Incorporated or its affiliates and/or
subsidiaries in the United States and/or other countries (“Microchip Trademarks”). Information
regarding Microchip Trademarks can be found at https://www.microchip.com/en-us/about/legal-
information/microchip-trademarks.
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Legal Notice
This publication and the information herein may be used only with Microchip products, including
to design, test, and integrate Microchip products with your application. Use of this information
in any other manner violates these terms. Information regarding device applications is provided
only for your convenience and may be superseded by updates. It is your responsibility to ensure
that your application meets with your specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at www.microchip.com/en-us/support/design-help/
client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP “AS IS”. MICROCHIP MAKES NO REPRESENTATIONS
OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY
OR OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR
PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, OR
CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP’S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR
ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO
MICROCHIP FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applications is entirely at the buyer’s risk,
and the buyer agrees to defend, indemnify and hold harmless Microchip from any and all damages,
claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise,
under any Microchip intellectual property rights unless otherwise stated.
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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 products are 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.
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