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Getting Started
2 Getting Started

The Microsemi PolarFire® FPGA Video Kit (POLARFIRE VIDEO KIT), which is RoHS-compliant, enables 
you to evaluate the PolarFire MPF300TS-1FCG1152I FPGA for the following interfaces:

• MIPI CSI-2 RX interface
• HDMI2.0
• HDMI1.4
• DDR4 memory
• FMC HPC with 8 Transceiver lanes
• UART Interface to the FTDI device
• SPI Interface to the SPI Flash device

2.1 Kit Contents
The following table lists the contents of the PolarFire Video Kit.

2.2 Block Diagram
The following figure shows the block diagram of the video kit.

Table 1 • Kit Contents

Item Quantity

Dual Camera Sensor Module 1

PolarFire Video Board featuring the MPF300TS-
1FCG1152I device with 300K logic elements

1

12 V, 5 A AC power adapter and cord 1

USB 2.0 A-male to mini-B cable programming 1

Quickstart card 1

Free one-year Libero Gold software license 1
Microsemi Proprietary UG0856 User Guide Revision 1.0 2



Getting Started
Figure 1 • Block Diagram

2.3 Board Overview
The following figure shows a labeled image of the video board highlighting its components.

Figure 2 • Board Callout

The following table lists the components of the video board.

Table 2 • Board Components

Component Label on Board Description

Featured Device

PolarFire FPGA – MPF300TS-1FCG1152I

FMC HPC Connector

HDMI2P0
TX:PI3HDX1204B
RX:PI3HDX1204E

HDMI2P0
5-

1903015-1

FT4232

HSIO
Bank6

USB mini B 
connector

GPIO
Bank4

XCVR0

HDMI1P4
   

ADV7511KSTZ-P

JTAG
Bank3

DDR4
 MT40A256M16GE-

083E:B
2GB (256*64)

HSIO
Bank0,Bank 7

XCVR1,3

U11

J14

Lane 0,1

Debug LEDs-4
HSIO
Bank1

8 Lanes HPC[HA0:12] LPA[0:33]

GPIO
Bank4

XCVR0

On Board 
Oscillator-
148.5MHz

XCVR-2B-REFCLK

Port C

MUX
U56

JTAG
Header

1

0

J18

SPI
External 

Flash(1Gb)
U30

SPI
Bank3

JTAG SIGNALS

Debug Switchs-2
HSIO
Bank6

J12

On Board 
Oscillator-

50MHz

HSIO
Bank1 HSIO

Bank1

UART  GND
J28 Jumper

S

Lane 2

XCVR2

HDMI1P4
5-

1903015-1

U6 & U75
J1 & J35

J2

Port A

J5

GPIO-Bank2

MIPI-4RX-
CLK

[Camera1]

MIPI-4RX-
CLK

[Camera2] MISC

HSIO
Bank6

DSI TX Connector
[MIPI-4TX-

CLK]

GPIO
Bank2&5

4MIPI-CLK
LpBk

GPIO
BANK2

CSI-2 TX Conn

GPIO
Bank2&5

MIPI[4TX-CLK]

J4

J26

CSI-2 RX Connector
Microsemi Proprietary UG0856 User Guide Revision 1.0 3



Getting Started
PolarFire FPGA MPF300TS-1FCG1152I FPGA with data security 
feature

Power Supply

12 V power supply J20 The board is powered by a 12 V power source 
using an external +12 V/5 A DC jack

ON/OFF switch SW4 Power ON/OFF switch from +12 V external DC 
jack

Clocks

On-board 50 MHz 
clock oscillator

X3 50 MHz clock oscillator with single-ended output

XCVR reference 
clock

Y5 148.5 MHz oscillator (differential LVDS output) 
that provides reference clock (REFCLK) via 
PolarFire device pins AF29 and AF30. These 
pins are connected to the XCVR

Clock Synthesizer U15 CDCEL913PWR Clock Synthesizer for HDMI1.4 
clocks and programmable through the I2C

FPGA Programming and Debugging

FT4232H U70 USB-to-quad serial ports in various 
configurations

JTAG programming 
header

J18 This header is used to program and debug the 
PolarFire device using FlashPro4 or FlashPro5. 
In the FlashPro software, the appropriate 
programmer (FlashPro4 orFlashPro5) must be 
selected.

SPI flash U30 One 1 Gb SPI Flash from Micron
MT25QL01GBBB8ESF-0SIT (P/N) connected to 
SPI pins on bank 3 of the PolarFire device

Memory Chips

DDR4 Memory U1,U2,U3 and U4 Four 4 Gb (MT40A256M16GE-083E:B) chips are 
connected in Fly-by topology with a 64-bit data 
bus for storing data bits

FMC HPC connector J14 FMC connector with eight XCVR lanes and 13 
Differential pairs HPC[HA0:12] and LPC[0:33])

Video Interfaces

CSI-2 RX connector J5 MIPI data and clock signals are received from 
Camera sensor board

DSI TX connector J26 MIPI data and clock signals are transmitted to 
Display daughter board through the connector

CS-2 TX connector J4 MIPI data and clock signals are transmitted to 
Display daughter board through the connector

General Purpose I/O

Switches SW1 and SW2 Push-button switches for user-interface 
debugging applications

DIP Switches SW6 Four DIP switches for testing

Table 2 • Board Components

Component Label on Board Description
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Light-emitting diodes 
(LEDs)

Four active-high LEDs connected to some of the 
user I/Os for debugging, and twelve active high 
LEDs used for indicating power supply

USER Reset switch SW3 Push-button system reset for the PolarFire 
device
Users must program this HSIO for PolarFire logic 
reset function

Device reset SW5 Device reset

Table 2 • Board Components

Component Label on Board Description
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Hardware Settings
3 Hardware Settings

This section provides information about jumper settings, switches, LEDs, and DIP switches on the 
PolarFire video board.

3.1 Jumper Settings
Connect the jumpers according to the settings specified in the following table.

3.2 LEDs
The following table lists the power supply LEDs.

Table 3 • Jumper Settings

Jumper Description Pin(s) Default

J15 SPI Slave and Master mode selection. By 
Default SPI master

1-2 Closed

J19 XCVR_VREF is connected to GND 1-2 Closed

J28 Close pin 1-2 to program through the FTDI
Open pin 1-2 to program the external 
Flash pro5

1-2 Closed

J24 Jumper to select the PolarFire VDDAUX4 
for Bank4 voltage

Close pin2-4 for 3V3
Close pin2-4 for 2V5

Closed
Open

J25 Jumper to select the PolarFire VCCIO 
voltage (VCCIO_HPC_VADJ)

Close pin 1 and 2 for 3.3 V
Close pin 3 and 4 for 2.5 V
Close pin 5 and 6 for 1.8 V
Close pin 7 and 8 for 1.5 V
Close pin 9 and 10 for 1.2 V

Open
Open
Closed
Open
Open

J36 Jumper to select the SW3 input or the 
ENABLE_FT4 232 signal from the 
FT4232H chip

Close pin 1 and 2 for manual power 
switching using SW3

Close pin 2 and 3 for remote power 
switching using the
GPIO capability of the FT4232 chip

Close

Open

Table 4 • LEDs

LED Description

DS14-Green 12 V voltage rail

DS20-Green 5 V voltage rail

DS21-Green 3.3V voltage rail

DS5-Green 1.0V voltage rail

DS4-Green 1.8V voltage rail

DS3-Green VDD25 Voltage rail

DS2-Green VDDAUX2_5 Voltage rail

DS9-Green VDDA(1V05) Voltage rail

DS8-Green VDDAUX4 Voltage rail
Microsemi Proprietary UG0856 User Guide Revision 1.0 6
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3.3 Power Sources
The PolarFire video board uses Microchip power supply devices. For more information about these 
power supply devices, see:

https://www.microchip.com/design-centers/power-management/dc-dc-converters-regulators.

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

The following figure shows the power supply scheme used in the PolarFire video board.

Figure 3 • Power Supply Scheme

DS7-Green 1.2V voltage rail

DS6-Green VCCIO_HPC_VADJ voltage rail

DS12-Green 1.8V HDMI1V4 voltage rail

DS13-Green 0.6V VTT voltage rail

Table 5 • Voltage Rails in PolarFire Video Board

PolarFire Bank I/O Rail Voltage

Bank 0 1P2V 1.2V

Bank 1 1P8V 1.8V

Bank 2 1P2V_B2 1.2V

Bank 3 VDD25 2.5V

Bank 4 VCCIO_HPC_VADJ 1.8V

Bank 5 VDD25 2.5V

Bank 6 1P8V_HDMI1V4 1.8V

Bank 7 1P2V 1.2V

Table 4 • LEDs (continued)

LED Description

SWITCHING
REGULATOR  

5V

SWITCHING
REGULATOR  

1V0( PF_VDD)

LINEAR
REGULATOR

SWITCHING
REGULATOR  

1V2
( DDR4,B2,B0,B7)

VDD25,B5

LINEAR
REGULATOR

3V3

LINEAR
REGULATOR

VDD18(FPGA),B1

LINEAR
REGULATOR

VDDAVin Out
SWITCHING
REGULATOR    

VDDAUX2,5 (2V5)

SWITCHING
REGULATOR    

VDDAUX4

LINEAR
REGULATOR

LINEAR
REGULATOR

VTT,VREF 0V6
DDR4

HDMI1.4 and B6
 1V8

SWITCHING
REGULATOR    

VCCIO_HPC_VADJ

SWITCHING
REGULATOR    

VDDAUX2,5 (2V5)

PMOS Switch

Main ON/OFF 
Switch

12V DC Supply

12V_IN
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Hardware Settings
The following table lists the suggested Microchip power regulators for PolarFire FPGA voltage rails.

Table 6 • Power Regulators1

1. These regulators are not pin compatible with the existing video kit schematics. Use these regulators for new 
board designs.

Voltage Rail Part Number Description Current

5V MIC24055YJL-TR IC REG BUCK ADJ 12A SYNC 28QFN 12A

1V MIC24055YJL-TR IC REG BUCK ADJ 12A SYNC 28QFN 12A

1V2 MIC24046YFL-TR IC REG BUCK PROG 5A SYNC 20VQFN 5A

VDDAUX2&5 MIC23303YML-T5 IC REG BUCK ADJ 3A SYNC 12DFN 3A

VDDAUX4 MIC23303YML-T5 IC REG BUCK ADJ 3A SYNC 12DFN 3A

VCCIO_HPC_VADJ MIC24046YFL-TR IC REG BUCK PROG 5A SYNC 20VQFN 5A

VREF,VTT MIC5166YML-TR IC PWR SUP 3A HS DDR TERM 10MLF 3A

HDMI1.4 MCP1726T-ADJE/MF IC REG LINEAR POS ADJ 1A 8DFN 1A

VDD25 MIC69502WR IC REG LINEAR POS ADJ 5A SPAK-7 5A

3V3 MIC69502WR IC REG LINEAR POS ADJ 5A SPAK-7 5A

VDD18 MIC69502WR IC REG LINEAR POS ADJ 5A SPAK-7 5A

1V05 MIC69502WR IC REG LINEAR POS ADJ 5A SPAK-7 5A
Microsemi Proprietary UG0856 User Guide Revision 1.0 8



Board Components and Operations
4 Board Components and Operations

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

4.1 Memory Interface
The following figure shows the memory interface scheme.

Figure 4 • Memory Interface

As shown in Figure 4, page 9, Four 4 Gb DDR4 SDRAM chips are used as flexible volatile memory for 
user applications. The DDR4 interface is implemented in the HSIO Bank 0 and Bank 7.

The DDR4 SDRAM specifications are as follows:

• MT40A256M16GE-083E:B
• Quantity: Four chips are connected in Fly-by topology
• Density: 16 Gb
• Data rate: DDR4 64-bit at 166 MHz clock rate

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

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

Figure 5 • SPI Flash Interface

DQS/DQS#[7:0]

Data DQ[63:0]

DDR4 SDRAM 256×16 (512 
MB) 

4 memory chips
Address A[15:0]

Control lines

DDR4 Chips

PolarFire

HSIO-BANK0,7

PolarFire

BANK3

DO

DI

CS

CLK

SC-SPI Flash 
(1 Gb)
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Board Components and Operations
The SPI flash specifications for the PolarFire device are:

• Density: 1 Gb
• Voltage: 2.7 V to 3.6 V (MT25QL01GBBB8ESF-0SIT)
• Frequency: 90 MHz
• Quantity = 1
• SPI mode support: Modes 0 and 3

4.3 HDMI1.4 Interface
One HDMI1.4 Transmitter is connected to the PolarFire device to support the HDMI1.4 standard as 
shown in the following figure. 

Figure 6 • HDMI1.4 Interface

The HDMI interface is implemented in Bank6.

The HDMI1.4 transmitter specifications for the PolarFire device are:

• Part Number of the HDMI Transmitter: ADV7511KSTZ
• Operating frequency: up to 225 MHz

4.4 MIPI- RX Connector (CSI-2 Application)
The video board supports a dual Camera image sensor daughter card that can be connected using the 
CSI-2 RX interface (J5) 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 video 
board via the board to board connector as shown in Figure 7, page 10. The MIPI output signals are 
connected to Bank 2.

The image sensor supports maximum 1782 Mbps.

Figure 7 • MIPI-RX Connection

HDMI
CONN

HDMI Transmitter
(P/N:ADV7511KSTZ)

BANK 6

PolarFire

Data[0:23]

IMX334
(Camera1)

IMX334
(Camera2)

Camera Sensor BoardVideo Board

PolarFire

MIPIX4,CLK

MIPIX4,CLK

Bank2

Bank2

Board Conn Board Conn
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Board Components and Operations
4.5 MIPI-TX Connector (DSI Application)
The video board supports the MIPI transmitter X4 lanes and clock for DSI application, as shown in 
Figure 8, page 11. MIPI TX signals are interfaced to the LCD display. An adaptor board for the LCD 
display can be connected through the J26 connector on the video board. This adaptor board contains the 
LCD mating connector and the auxiliary circuit required for the display. For more information, see the 
video board schematics.

Figure 8 • MIPI-TX Connection (DSI Application)

4.6 MIPI-TX connector (CSI-2 Application)
The video board supports the MIPI X4 lanes and clock for the CSI-2 transmitter application, as shown in 
Figure 9, page 11. For testing, the video board can be can be interfaced with Nvidia’s Jetson TX1\TX2 
development board using a mating connector cable.

Figure 9 • MIPI-TX Connection (CSI-2 Application)

Note: Jetson board is not part of the kit.

4.7 MIPI-TX and RX PCB Loopback
The video board supports the on-board PCB trace loopback of MIPI X4 lanes and clock, as shown in 
Figure 10, page 11.

Figure 10 • MIPI-TX and RX Loopback

Note:

LCD
Display

Board 
Conn

Board 
Conn

Display BoardVideo Board

PolarFire

MIPIX4,CLK
Bank2

NVIDIA
SoC

Board 
Conn

Board 
Conn

Jeston TX1\TX2 BoardVideo Board

PolarFire

MIPIX4,CLK
Bank2

PolarFire

X4 MIPI,CLK

X4 MIPI,CLK

TX

RX

PCB 
Loopback
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Board Components and Operations
4.8 Transceivers
The PolarFire MPF300TS-1FCG1152I device has 4 XCVR blocks and each block contains 4 transceiver 
lanes. These lanes can be accessed through the HDMI2.0 and FMC connectors on the board. The 
following sections describe these blocks and the lanes used.

4.8.1 XCVR0 Block
Lanes 0, 1, and 2 of the XCVR0 block are looped back as shown in .

Figure 11 • XCVR0 Interface

4.8.2 XCVR1 and XCVR3 Blocks
XCVR1 and XCVR3 blocks have four lanes each. These lanes are connected to the FMC HPC connector 
and the signals are routed on the PCB as follows:

• Lanes 0 to 7 are directly routed to the FMC HPC connector.
• TX pad > trace > via (to bottom layer) > trace > FMC HPC connector pad
• RX pad > trace > via (to Top layer) > trace > PolarFire device pad

The XCVR1 and XCVR3 reference clock is routed directly from the HPC connector to the PolarFire 
device. Figure 12, page 13 shows the XCVR1 and XCVR3 and their interfaces.

PolarFire XCVR0

Lane2/ RXD

Lane2/ TXD

Lane0/ RXD

Lane1/ TXD

Lane1/ RXD

Lane0/ TXD
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Board Components and Operations
Figure 12 • XCVR1 and XCVR3 Interface

PolarFire

XCVR1 Lane0/ RXD

XCVR1 Lane1/ RXD

XCVR1 Lane2/ RXD

XCVR1 Lane3/ RXD

XCVR1 Lane0/ TXD

XCVR1 Lane1/ TXD

XCVR1 Lane2/ TXD

XCVR1 Lane3/ TXD

XCVR1 REFCLK0

XCVR3 Lane0/ RXD

XCVR3 Lane1/ RXD

XCVR3 Lane2/ RXD

XCVR3 Lane3/ RXD

XCVR3 Lane0/ TXD

XCVR3 Lane1/ TXD

XCVR3 Lane2/ TXD

XCVR3 Lane3/ TXD

XCVR3 REFCLK0

C6
C7
A2
A3
A6
A7
A10
A11

A14
A15
A18
A19

FMC 
Connector
HPC (J14)

B16
B17
B12
B13

C2
C3
A22
A23
A26
A27
A30
A31

A34
A35
A38
A39
B36
B37
B32
B33

D4
D5
B20
B21
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Board Components and Operations
4.8.3 XCVR2 Block
The lanes of the XCVR2 block are connected to HDMI2.0 TX and RX chips via the line drivers chips, as 
shown in Figure 13, page 14. This interface can operate up to 6 Gbps.

Figure 13 • XCVR2 Interface

4.8.4 XCVR Reference Clock
Figure 14, page 14 shows the clock sources for XCVR blocks.

Figure 14 • XCVR Reference Clocks

As shown in Figure 14, page 14:

• XCVR 1A, 3A reference clocks are sources from FMC HPC connector(J14).
• XCVR 2B reference clock is sourced from the on-board 148.5 MHz oscillator.
• XCVR 2A reference clock is sourced from the on-board HMDI2.0 TX device.

XCVR2-Lane[0:2] HDMI CONN
(J35)PI3HDX1204E

HDMI CONN
(J1)PI3HDX1204BXCVR2-Lane[0:3]

PolarFire

FMC-HPC
CONN
(J14)

XCVR_1A_REFCLK_P/N GBTCLK0 M2C

XCVR_3A_REFCLK_P/N GBTCLK1 M2C

HDMI 2.0 RX CLKXCVR_2A_REFCLK_P/N
HDMI 

RX Conn
Line 

Receiver

XCVR_2B_REFCLK_P/N 148.5 MHz
Osc
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Board Components and Operations
4.9 Programming
The PolarFire device is programmed using the on-board FlashPro5 programmer or through the JTAG 
Header. For more information about programming, see the video board schematics.

The following section describes the FTDI and JTAG Header programming schemes used on the board.

4.9.1 FTDI and JTAG Header Scheme
The PolarFire device can be programmed using the on-board JTAG Header or FTDI. By default, the FTDI 
programming mode is enabled. The programming mode can be changed based on the Jumper settings. 
For more information, see Table 3, page 6.

The following figure shows how the JTAG Header interfaces with the PolarFire Device.

Figure 15 • JTAG Header Interface

Note: By default, the FTDI programming mode is enabled. Remove J28 jumper to enable programming through 
JTAG header.

4.10 50 MHz Oscillator
A 50 MHz clock oscillator with an accuracy of +/-50 ppm is available on the board. This clock oscillator is 
connected to the FPGA fabric to provide a system reference clock. An on-chip PolarFire PLL can be 
configured to generate a wide range of high-precision clock frequencies.

The package and pin details of the 50 MHz oscillator are as follows:

• Pin Number: AL26
• Pin Name: HSIO72PB1/CCC_NE_CLKIN_N_11

shows the 50 MHz clock oscillator interface.

FT4232 USB mini B 
connector

JTAG
Bank3

Port C

MUX
(U56)

JTAG
Header

1

0

J18

SPI
External Flash 

(1 Gb)

U30

SPI
Bank3

JTAG SIGNALS

J12

HSIO
Bank1

GND
J28 Jumper

S

Port A

UART SIGNALS

PolarFire FPGA
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Board Components and Operations
Figure 16 • 50 MHz Oscillator Interface

4.11 Device Reset
As shown in Figure 17, page 16, DEVRST_N (SW5 push button) is an input-only reset switch that allows 
assertion of a full reset of the chip at any time. The DEVRST_N signal is an active-low signal. 

Figure 17 • Device Reset

4.12 User Reset
As shown in Figure 18, page 16, the user reset (SW3 push button) is an input-only reset switch that 
allows assertion of a reset of the fabric logic.

Figure 18 • User Reset

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

50 MHz 
Oscillator

PolarFire FPGA
1.8 V

AL26

Bank1

PolarFire FPGA

2.5 V

10
 k

Ω

SW5

L15

PolarFire

1.8 V

10
 k

Ω

SW3

AL27
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Board Components and Operations
4.13.1 User LEDs
Four active-high LEDs are connected to the PolarFire device. Table 7, page 17 lists the on-board label of 
these switches, the associated PolarFire pin number, name, and Bank.

Figure 19, page 17 shows how each user LED interfaces with the PolarFire device.

Figure 19 • User LED Interface

4.13.2 Push-Button Switches
Two push-button tactile switches are connected to the PolarFire device. Table 8, page 17 lists the on-
board label of these switches, the associated PolarFire pin number, name, and Bank.

Figure 20, page 18 shows how these push-button switches interface with the PolarFire Device.

Table 7 • User LEDs

Label On 
Board

PolarFire Pin
Number

PolarFire Pin Name PolarFire Bank

LED1 G17 HSIO37NB6 Bank 6

LED2 K23 HSIO54PB6 Bank 6

LED3 L23 HSIO54NB6 Bank 6

LED4 B25 HSIO68NB6/DQS Bank 6

Table 8 • Push-Button Switches

Label On 
Board PolarFire Pin Number PolarFire Pin Name PolarFire Bank

SW1 AK20 HSIO98NB1 Bank 1

SW2 AM27 HSIO73NB1 Bank 1

NPN TransistorPolarFire

3.3 V

499 Ω
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Board Components and Operations
Figure 20 • Push-Button Interface

4.13.3 Slide Switches (DPDT)
The SW4 slide switch powers the device ON or OFF.

4.13.4 DIP Switches (SPST)
The SW6 DIP switch includes 8 connections to the PolarFire device. Table 9, page 18 lists on-board label 
of these switches, the associated PolarFire pin number, name, and Bank.

shows how the DIP switch interfaces with the PolarFire device.

Figure 21 • DIP Switch Interface

Table 9 • DIP Switch

Label On 
Board

PolarFire Pin 
Number

PolarFire Pin Name
PolarFire 

Bank

DIP1 AH22 HSIO99PB1/DQS Bank1

DIP2 AJ21 HSIO99NB1/DQS Bank1

DIP3 AG21 HSIO100PB1 Bank1

DIP4 AH21 HSIO100NB1 Bank1

PolarFire

1.8 V

10
 k

Ω

SW1

SW2
AK20

AM27

PolarFire

1.8 V

DIP1

DIP2

DIP3

DIP4

4.
7 

K

4.
7 

K

SW6

0

1
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Board Components and Operations
4.13.5 FMC HPC Connector (J14)
An HPC (J14) FMC connector is available for future expansion of interfaces. This FMC connector is 
compliant with the VITA 57.1 specification. The PolarFire Bank4, XCVR1, and XCVR3 signals are routed 
to the FMC connector (J14) for user application development. For more information, see the video board 
schematics.

4.14 Board Components Placement
Figure 22, page 19 shows the top view of the placement of board components.

Figure 22 • Silkscreen Top View

Figure 23, page 20 shows the bottom view of the placement of board components.

J35

J1

R2
90

R2
88

DS
5

DS
4

R3
05

DS
9 R3

03

J20

DS14

J12

R2
93

R2
95

R2
87

DS
3

R3
07

DS
8

R3
02

GND11

U5
4

R4
32

R4
331P

8V

F4

R767

U10

C1
32

R47

GND12

R2
97

R2
85

R2
86

DS
2

R3
10

R3
12

DS6

DS
7

R3
00

R3
01

J36

SW
4

R762Q11

Q9

GND6

F1

Q4Q3
C1058

CR1

CR
2 R1

78
R1
75

C1
04
6

U17

R3
19

DS
13

R3
18

U76

U77

R7
99 U79

U7

R51

R52

U70

C1
05
7

C1
05
9

R1
76 VCC_BUS

C1048
C1047

R1
40
9

R3
20

DS
12

R3
17

U78

R3
9

R4
1

U8

SW2

R173

X1

VC
C5
V_
OU
T3

DS1

C810

C808

C9
18

C9
21

C9
13

R4
5

R4
8

R5
0

BD0

PWREN#

R741C1
05
0

L30

PG
_1
P2
V R746

R757

C904

C2
C8

33

R3
8

R1
55

2
C9

14
R4

6
R4

3

BD1

C8
87

R7
40

DD1

R7
44

R7
51

R7
48

5P0V

C8
28

C8
19

VD
DQ

1
R3

7

R3
5

R3
6

SW1

R1425

R1427
C1071

R1536
C1079

R7
43

R753

R7
39

R7
56

R7
47

R7
55

C831

C3
29

R495

R4
87

R4
08

R3
2

R4
07

C1
18

C9
15

R3
3

R3
4

J38

C916

C2
72R8

02

R657

C1
07
0

DD0

C8
97

U6
7

C890

C350

C8
15

R521

R4
89

R491

R1
55

6
C1

20
C3

84

U6

C343

C1
06

3

SW6

C1
06

2

J17

L28

C826

C818
C820

C835

C832
C811

C817

C8
34

GND5

R1549
PG_5P0V

C1
23

C1
19

C3
85

C1
16

R44
C345

PG_0P6V_VTT_VREF

C1066
C1067

R1
43

5

R259

1P2V

PG
_V
DD
AU
X4

J24

DS20

C3
44

U73

C9
07

R7
42

R7
45

R7
59

C9
00

C903

C3
62

R389
R390

C361

R814
R370
R373

R369

C1
00
8

U4
6

C340
C341

R15

J2
8

C954
C911

C893

C984

C9
02

C1026

R7
54

R7
49

C8
96

VDDAUX4

R3
87R3
88

R386

J26

C1
01
8

C1
00
9

C1
12

U4
C9

80
U1

U2
C8
92

SW3

C3
60

R3

Q5

R324

U3

R323

LED9

J37

C1076

C1
00

7

C1081

R1561

R4
79

LE
D1

R1
43

7

J5

R1516

C599

C135

C1
01

9

C1
01

6

C1
00

6

C8

C124
C386
C126

C387
C128
C127

R1539
R1540

R1
54

1
R1

54
2

C8
36

R760

R468

R8
17

C837

R6
98

R7
02

R6
64

R6
63

LE
D3

LE
D2

R1
43

9

R1
43

8

C1
07

7

R280

C1
01

7
C1

01
1

C388

C115

C389

U81

C8
45

R466

R8
15

R8
16

R6
65

R6
66

LE
D4

R1
44

0

R2
81

C1
08

0
R467

VC
C5
V_
OU
T1

C8
40

VD
D_

RE
G

J34

R2
79

GND8

R693

R701

R6
92

R1
53

2

C850

R1388

R1384
R1385

PG_VDD_REG

R7
00

R707

R6
94

R705

R7
04

R6
97C1

C847

R1389

R1
38
6

R1380
R1382

C4
14

L26

C8
52

C8
55

U65

R6
99

R7
06

R6
95

R7
03

C8
44

R1398

R1383

Y5

R1393

R1
39
4

R1
38
7

U5

DM
0_

P

C1034

VDD_REG_1

R342
R339

Y6

DM
0_

N
DM

3_
P

VD
DA

R1
39
5

R1396

R1390

R1391

DM1_P

DM
2_

P
DM

3_
N

C8
46C8
58

U3
9

R1
39
7

R1392
R1533

DM1_N

CL
K_

N
DM

2_
N

C856

R4
84

C1
52

R1
24

CL
K_

P R1
56

2
U2

9

U30

J4

R7
2 C394C1

58
L6

DS
21

R1
25 J11

C1
54

J16

R4
28

L5C1
59

C1
53

C155

J3

J1
9

J9

C7
85

R4
27

SW
5

R4
26R266

R70

R71

U1
3

R6
5

GND9

J8

J10

C700

GND7

C2
79

LE
D1

0

R7
4

R7
3

FMC_TMS

U16

FMC_TRST

R1
56

3

J15

J2
5

U1
4

GND1

J18

U11

FMC_TCK

FMC_TDI

FMC_TDO

PG
_V

DD
AU

X2
_5

PG_1P8V_HDMI1V4

U1
2

3P3V

PG
_V
CC
IO
_H
PC
_V
AD
J

C3
74

R2
61 R3
95

C2
78

VC
CI

O_
HP

C_
VA

DJ
VD

D2
5

J2

R77

R78

R391
R396

R394
L24

C1
07

8

L22

R3
76

R1
53

4

C368

R397

C365

U52

C351
C352

R392

C373

C796

C363

R3
56

U48
C353

C797

R4
40

R4
37

C795
C794

R377

R353
R1548

R3
81

R3
80

C793

J14

R355
R813
U41

1

A1

A40

K1

K4
0

DEVRST_N

34

1A

DEVICE RESET

3P3V
HDMI1V4_CEC

TDI GND

NCTDO

NC
TMS

nTRST
VDD25

GNDTCK
J18

SC_IO_CFG

XCVR_VREF

PF_G6

A1

RS
T A

GND

GND

PF_H6

L15

GND

VCCIO_HPC_VADJ

GN
D 9

B1
VD

D2
5

B
1

FP4 HEADER

GND

HDMI1.4

10

2

BRD EDGE

A
GN

D
TR

ST
L2

3

E

A

1

J3
7

AP

B2
5

GND
SALERT#

SD
A

25

SC
L

T
T

T

A

B

FABRIC_JTAG_HEADER

T

AL27

11

A1

USER RESETB1

A

A
A

A

9

1

9

1

9

1

9

1

USER DEFINED LEDS
TM

S
TD

O
TC

K

3P
3VGN
D

NC
K2

3

G1
7

NC TD
I

GN
D

nT
RS

T

5P0V

1
Z
A
B
C
D
E
F

A1

VD
DA
UX
2_
5

VCC_BUS

VC
CI

O_
HP

C_
VA

DJ
1P

2V
VD

DA
UX

4
VD

DA
_R

EG

AM27

B1

0P
6V

_V
TT

_D
DR

4
1P

8V
_H

DM
I1

V4

A

B

AK20A1

B1
DEBUG SWITCHES

A

ON

B

BRD EDGE
BRD EDGE

PO
WE
R 

LE
DS

HDMI RX

HDMI TX

2

GND

12
P0

V

3

VD
D2
5

1P
8V

VD
D_
RE
G

5

1

GND

12P0V

1

25

CSI-2 TX/RX LPBK

DVP-102-000512-001

B

B

N

5 10 15

N

20

POLARFIRE VIDEO KIT REV-1
Microsemi Proprietary UG0856 User Guide Revision 1.0 19

http://www.microsemi.com/index.php?option=com_docman&task=doc_download&gid=1244033
http://www.microsemi.com/index.php?option=com_docman&task=doc_download&gid=1244033


Board Components and Operations
Figure 23 • Silkscreen Bottom View

C1
03

7
C1

03
8

C1
08

2
C1

08
3C5

29
C5

22

C534

C2
97

C2
98

R1
50

R1
48

R134

R138
R132

R136

C848

C853

C5
74

C5
57

C551

C2
95

C2
96

C621

C7
51

C8
42

C629

C5
95

C564

C596

R1538

R1
31

R1
30

C8
38

C8
39

R265

C2
87C2
88

C3
02

R349
R340

R425
R424

R422
R423

C7
84

C678
R145
R147
R140
R139

R137
R135

C706

R1
23

R1
22

C1
40

C4
58

C2
82

R2
68

C2
81

C1
02

0
C8

6

R11
R17

C6
96

R8
5

R8
4

C1
56C1
57

R108
R109
R105
R104

R103
R102

R2
67

R2
63

R2
4

R7 C9
58

U15

R282
R1

07

R106

R1
11

R1
10

U28

R264
C280
R262

R2
0

R1
9

C2
1

R1
62

Y1

R7
5

R7
6

C150
C149
C161
C143

R8
8

R800

R801
C162

C3
7

C6
2

C5
7

C1075

R1
63

C3
91

C1
51

C148L4

C1
60

R6
7 C

14
2

R86
C163

R4
05

R1517
C1025
C72

C484

F2
R6

2
R6

3
R6

4
R8

0

R8
1C3

93

L7

C137

R87

R4
01

R3
99

R4
00

R4
02

R1
61

C1024
C52

C5
11

C5
23

C5
01

C483

R6
1

C1
47

C144

C138

R3
98
R2

52
R2

56
R2

58
R2

51

R1
60

R255
R254

C5
31

C520
R1537

R1
55

R1
54 C5

37R1
57

R1
56

R6
9

R7
9

C1
36

R83

C1
46

R82 L3
L2

R6
6

C702
R117
R116

R1
15

R1
14

C277

R2
53

R1
43

R1
41

R257

C590 C5
62

C5
58

C615

C614

C5
46

C6
30

R1
59

R1
58

R6
8

C3
92

C1
41

C1
39

C366

C3
70

C346

R119
R118

R121
R120

R1
13

R1
12

C5
61

C3
67

R3
93

C3
75

C273

C364

R1550
C3

71

U5
3

R4
39

R4
38

U55

R242

R243

C2
74

C3
72

C3
08

D1

C369

R2
41

R244

R245

C2
75

R246

C276

C3
07C3
06

R2
47

R2
49

R2
48

R2
50

C3
05

C313

R812

R2 R1
3
R4 R2

2

R1
R2

3

C1
01

0
C4

2
C3

8
R3

34

R2
8

R5R1
6

R2
1

R6R1
4

C933

C1
03

3
C1

00 R2
5C

63
L2

9
C1

05
5

C1061

U31

C7
91

C7
90

C7
88

C7
89

R1
0

R8C17

R2
7

R2
6

C33

R794
Q10

R1
8
C2

7
C2

6
C8

1

R42

Q2

R190C125

L31

C1
04

4

U33

C90

C1023
C1022

C95

R7
63 Q7

R7
93

C1
01

3
C1

01
2

C6
7

C4
7

C3
1

R6
0

R59

R56
R58

R5
7

R5
5

Q1

U6
8

C1
04

9
R3

33
R3

31
R6

87
R6

82
R6

81

C822

R785

C1
02

1

C12

R786
Q8

C1
01

5
C7

6

R49

C1
02

9
C3

81

R53

C3
96

R54
C133

R174
C113

C1056

C134

F3

R1
40

7
U3

7
R3

32
C8

06

C8
30

C8
14

R690

C9
20

C7
92

R436
R431

R7
61

R7
78

R7
66

R7
64

C9
24

R7
79

R7
65

C9
23

U9

R40

C1043

C1
05

4
C1

11

C1045

U35

C8
29

R6
85

R1
55

1

C9
17

C9
19

C9
56

C3
83

C2
92

C1051

C1060

U69

R1
54

7

C816

R6
88

R7
77

R7
69

L3
2

C9
99

C9
90

C9
89

C3
6

C8
9

C4
6

R3
30

R3
28

C1042

C1053
Q6

R1
40

1

C1052

C1041

C912

C813
R684

R8
22

R8
21

R770

R1543
R1544

R7
89

R1
54

5
R1

54
6

R4
06

C9
98

C9
88

C4
1

C8
0

R8
03

R1
52

0

C2
71

R3
27

R3
29

C2
91

C8
94

C909

C8
24C8

21
C8
12

R683

R8
20

R7
68

R7
74

C9
22

C117

U75

R1
55

4

R7
87

R7
91

R7
88

R1
52

1R6
73

U7
2

U71

C8
99C8

91
C8

95
C9

06
C9

08
R6
80

R8
19

R7
71

R1
55

9

C335

R7
90R1553

U2
7

R6
71

R6
72

C8
88

C8
98

L2
3

C8
09

C8
25

L2
5

U6
4

R6
89

R6
79

R691
C827
C823

R686
C807

R7
92

R1
55

8
R1

55
7

R7
83

R782

R1555

C43

C68
C58

C22

R240

C77
C53

R6
70

U56

C1069
C1068

C8
89

C9
10

C1
14

L1

C926
C925

C929
C928
C927

C930

C932

R8
26 R7
84

C3
33

R374

C342

R5
36

R1436

C9
01

C9
05

C3
56

R3
84

U50

R825

R828

R8
27

C3
2 C4

8
R9

C8
2C3

76
C9
55

C1
00
3

C1
00
2

C9
81

C970
C965

C985

C944
C943

C1027

R3
83

U49

C359

C931

C9
6

C1
3

R1
2

C3
77

C1
00
1

C9
75

C8
8

C3
5

C969

C9
46

C8
7

C9
39

C1
03

0

C34

C803

C3
57

C3
58

R385

U51

C991

C51
C30

C992

C20

C24

C961
C960

C84

C4
9

C9
40

C5
R3

26
R3

25
C2

89

C61

C379

C15

C9
53

C9
42

C9
41

C290

R818

R414

C9
9

C996
C986

C997

C971
C967 C966

C9
8C50

C948

C9
83

C1
05

C6
4

U3
6

R409
R410

R4
12

R4
15

R413R1525

C421

C1
01

4
C1

04

C1
03

2
C2

5
C9

87
C1

00
0

C7
C9

68
C9

82
C3

82
C4

0

C56

C9
93 C7
1
C9

62
C1

03
1 C9
3C6

C9
72

C6
0

C9
52

C8
3

C14

C9
49

C1
01

R1
52

2
R1

52
4

R1523

U80C129
C451

C7
5

C6
6

C1
6 C9

95
C9

94

C1
00

4
R4

03

C9
74

C9
64

C7
9

C5
5

C19

C9
78

C9
77

C9
76

C7
4

C6
5

C4
5

C9
38

C9
37

C9
36

C1
02

8
C1

09
C1

8
C6

9
C9

C947
C945

C4
4

C9
7

C39

C5
9

U74

R411

C268

C8
5

X3

C1
00

5C1
1 C9
73

C9
63

C1
0

C3
78

C9
79

C7
0C2

9
C9

35
C9

34 R4
04C5

4
C7

3

C92
C951
C950
C78

C2
3

C2
8

C130

R8
07

C6
35

R238

C4
30

C9
57

C3
80

C9
59

C1
06

C854

R8
06

C4
44

C453

R2
9

R151
R149

R142

R146
R144
R133

C857

C423

C448

C4
57

R127

R129
R128
R126

C1
10

C3
30

R4
85

R1526

R823
R1527

C4
70

R30

C5
89

C1
03

C8
41C3

C8
49

C5
84 C4
69

C4
49

C547

R824

C1
03

9

C603

C390

C4

C1
03

5

C8
43

C4
92C5
14

C507

C5
06

C1
64

C1
04

0
C5

18R1
52

R1
53

C1
22

C8
51

C1
03

6

MICROSEMI TECHNICAL SUPPORT
+1(800) 262-1060

H

F

I

c

E

D

cD

F

E

305-PD-18-0267
JUNE-2018

A

I

G

H

A

G

Microsemi Proprietary UG0856 User Guide Revision 1.0 20


	1 Revision History
	1.1 Revision 1.0

	2 Getting Started
	2.1 Kit Contents
	2.2 Block Diagram
	2.3 Board Overview

	3 Hardware Settings
	3.1 Jumper Settings
	3.2 LEDs
	3.3 Power Sources

	4 Board Components and Operations
	4.1 Memory Interface
	4.2 SPI Serial Flash
	4.3 HDMI1.4 Interface
	4.4 MIPI- RX Connector (CSI-2 Application)
	4.5 MIPI-TX Connector (DSI Application)
	4.6 MIPI-TX connector (CSI-2 Application)
	4.7 MIPI-TX and RX PCB Loopback
	4.8 Transceivers
	4.8.1 XCVR0 Block
	4.8.2 XCVR1 and XCVR3 Blocks
	4.8.3 XCVR2 Block
	4.8.4 XCVR Reference Clock

	4.9 Programming
	4.9.1 FTDI and JTAG Header Scheme

	4.10 50 MHz Oscillator
	4.11 Device Reset
	4.12 User Reset
	4.13 User Interface
	4.13.1 User LEDs
	4.13.2 Push-Button Switches
	4.13.3 Slide Switches (DPDT)
	4.13.4 DIP Switches (SPST)
	4.13.5 FMC HPC Connector (J14)

	4.14 Board Components Placement


