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1 -Introduction

The SmartFusion®2 system-on-chip (SoC) field programmable gate array (FPGA) Evaluation Kit (M2S-EVAL-KIT) is
restriction of hazardous substances (RoHS) compliant and enables the designer to develop applications that involve
one or more of the following:

Motor control
System management
Industrial automation

High-speed serial I/O applications like peripheral component interconnect express (PCle), serial gigabit
media independent interface (SGMII), and user customizable serial interfaces

Kit Contents

Table 1 lists the contents of the M2S-EVAL-KIT.

Table 1 Kit Contents

Quantity

Description

SmartFusion2 SoC FPGA 25K LE M2S025T-1FGG484

12 V/2 A Wall-Mounted Power Supply

FlashPro4 JTAG programmer

USB 2.0 A-male to mini-B Y-cable for UART/power interface (up to 1 A) to PC

Quickstart Guide

1

Libero SoC Gold Software License

1

PCle Control Plane Demo Design

Note: The M2S-Eval-KIT is RoHS compliant.

SmartFusion2 SoC FPGA Evaluation Kit Web Resources

M2S-EVAL-KIT web resources are available at:

www.microsemi.com/products/fpga-soc/design-resources/dev-kits/SmartFusion2/smartfusion2-evaluation-
kit#overview

Board Description

The M2S-EVAL-KIT Kit offers a full-featured Evaluation Board for SmartFusion2 SoC FPGAs. This kit inherently
integrates the following on a single chip:

Reliable flash-based FPGA fabric

A 166 MHz ARM® Cortex®-M3 processor

Advanced security processing accelerators

Digital signal processing (DSP) blocks

Static random-access memory (SRAM)

Embedded nonvolatile memory (eNVM)

Industry-required high-performance communication interfaces

The board has numerous interfaces including an RJ45 for 10/100/1000 Ethernet, one full-duplex serializer and
deserializer (SERDES) lane through sub miniature version A (SMA) connectors, a 64-bit GPIO Header, and various
connectors for serial peripheral interface (SPI) support.

UGO0541: SmartFusion2 SoC FPGA Evaluation Kit User Guide
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The SmartFusion2 memory management system is supported by 512 Mb of on board mobile low-power double data
rate (LPDDR) SDRAM memory and 64 Mb SPI flash. The SERDES block can be accessed through the PCle edge

connector or high-speed sense multiple access (SMA) connectors.
e  The board supports the M2S025T device in an FGG484 package
e The board is eight layers PCB and manufactured with FR4 dielectric material.

Block Diagram
Figure 1 shows the M2S-EVAL-KIT block diagram:
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u1s GPIO Header

SPI flash

W25Q64FV A A A

SsIG
A 4 A A 4

SPI_0 MSIO MSIO MSIO Lane 0

_ PCIE ed
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Debug
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Figure 1 SmartFusion2 SoC FPGA Evaluation Kit Block Diagram
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Board Overview
Figure 2 shows an overview of the M2S-EVAL-KIT features.

50 Mhz LPDDR GPIO SW5 LEDs JTAG Programming Reset ETM Trace
Oscillator Header Header Switch  Debug

‘ Header

On/Off
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% ) " . Pt RVI/IAR
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e
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MicroUSB =
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SERDES
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Clock
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x1 PCle Edge On Board LP Current
Connector 125 Mhz Crystals Measurement  SW3 sw2

Figure 2 SmartFusion2 SoC FPGA Evaluation Kit Board Overview

Note: Microsemi® recommends SMA Male to SMA Male Precision Cable 12 Inch length using PE-SR405FLJ Coax, RoHS to
use with SmartFusion2 Evaluation Kit. For more information, refer to www.pasternack.com/sma-male-sma-male-pe-
sr405flj-cable-assembly-pe39429-12-p.aspx

I/0 Voltage Rails
Table 2 lists the bank I/Os with voltage rails.

Table 2 1/O Voltage Rails

SmartFusion2 Bank 1/0 Rail Voltage
Bank0 VDDIO 1.8V
Bank1 VDDI1 3.3V
Bank2 VDDI2 3.3V
Bank3 VDDI3 3.3V
Bank4 VDDI4 3.3V
Bank5 VDDI5 25V
Bank6é VDDI6 25V
Bank7 VDDI7 3.3V
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Table 3 describes the M2S -EVAL-KIT components.

Table 3 SmartFusion2 SoC FPGA Evaluation Kit Board Components

Name

Description

M2S025T-1FGG484

Microsemi SmartFusion2 SoC FPGA

Mobile Low-Power DDR
SDRAM

512 Mb (MT46H32M16LF — 8 Meg x 16 x 4 banks) for storing the data bits.

SPI flash 64 Mb SPI flash Winbond electronics W25Q64FVSSIG connected to SPI port 0 of the
SmartFusion2 FPGA microcontroller subsystem (MSS).

Ethernet RJ45 connector (Ethernet jack with magnetic) interfacing with Marvell 10/100/1000 BASE-T PHY
chip 88E1340S in serial gigabit media independent interface (SGMII) mode, interfacing with the
Ethernet port of the SmartFusion2 FPGA (on-chip MAC and external PHY).

RVI header RVI header for application programming and debugging from Keil ULINK or IAR J-Link.

FP4 header FlashPro4 programming header for SmartFusion2 programming and debugging with Microsemi

tools.

Future Technology
Devices International
(FTDI) programmer

FTDI programmer interface (J18) to program the external SPI flash.

Embedded trace macro | ETM header for debugging.
(ETM) cell header
GPIO header General purpose input/output(GPIO) header for multi standard 1/0(MSIO) signals to be routed.

PCle edge connector

PCI Express edge connector with one lane

Dual in-line package (DIP)
switch

Debug switch for user application.

Light-emitting diodes
(LEDs)

Eight active low LEDs that are connected to some of the user I/Os for debug.
Three active high LEDs that are used for power supply indication.

Push—-button reset

Push-button system reset for SmartFusion2 system.

Push—-button switches

Four push-button switches for test and navigation.

USB interface

USB micro AB connector, interfacing with the high-speed USB2.0 ULPI transceiver chip
USB3320, interfacing with FPGA pins of the SmartFusion2 MSS.

0SC-125 125 MHz clock oscillator(differential output)
0OSC-50 50 MHz clock oscillator
0SC-32 32.768 KHz low-power oscillator

UGO0541: SmartFusion2 SoC FPGA Evaluation Kit User Guide 7
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2 - Installation and Settings

Software Installation

Download and install the latest release of Microsemi Libero® System-on-Chip (SoC) software v11.1 or later, from the
Microsemi website and register for a free Gold license. For instructions on how to install Libero and SoftConsole, refer
to the Libero Installation and Licensing Guide available on the Microsemi website.

Refer to the Installing IP Cores and Drivers User Guide to download and install Microsemi DirectCores, SGCores,
and driver firmware cores. These must be localized on the PC where Microsemi Libero is installed while designing
with Microsemi FPGAs.

Hardware Installation
The FlashPro4 programmer can be used to program the M2S-EVAL-KIT board.

Jumpers, Switches, LEDs, and DIP Switch Settings
The recommended default jumpers, switches, LEDs, and DIP switch settings are defined in Table 4 through Table 6.
e Table 4 Jumper Settings
e Table 5LEDs
e Table 6 Test Points

Connect the jumpers using the default settings to enable the pre-programmed demonstration design to function
correctly. Table 4 shows the jumpers along with default settings.

Note: Location of all the jumpers and test points are searchable in Figure 18 of 5— Board Components Placement
section.

Table 4 Jumper Settings

Jumper Function Default Settings

Jumper to select switch-side Mux inputs of A or B to the lineside. _

Pin 1-2 (Input A to the line side) that is on board 125 MHz differential clock | Closed
oscillator output will be routed to line side.

Pin 2-3 (Input B to the line side) that is external clock required to source | Open
J23 through SMA connectors to the line side.

Jumper to select the output enables control for the line side outputs. —

Pin 1-2 (Line side output enabled) Closed
J22 Pin 2-3 (Line side output disabled) Open
J24 Jumper to provide the VBUS supply to USB when using in Host mode. Open

JTAG selection jumper to select between RVI header or FP4 header for
application debug.

Pin 1-2 FP4 for SoftConsole/FlashPro Closed
Pin 2-3 RVI for Keil ULINK™/IAR J-Link® Open

Pin 2-4 for Toggling JTAG_SEL signal remotely using GPIO capability of Open
J8 FT4232 chip. P

8 UGO0541: SmartFusion2 SoC FPGA Evaluation Kit User Guide
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2 — Installation and Settings

Jumper Function Default Settings
J3 Jumpers to select either SW2 input or signal ENABLE_FT4232 from | _
FT4232H chip.
Pin 1-2 for Manual power switching using SW7 switch. Closed
Pin 2-3 for Remote power switch using GPIO capability of FT4232 chip. Open
Table 5 lists the power supply and Ethernet LEDs.
Table 5 LEDs
LED Comment
DS1 - Green Indicates the 5 V rail.
DS2 - Green Indicates the 3.3 V rail.
DS3 - Green Indicates the 12 V power source.
DS5 - Green Connected to parallel LED output port 0 (PO_LEDI[0]) of Marvell PHY.
DS4 - Green Connected to parallel LED output port 0 (PO_LEDI[2]) of Marvell PHY.
DS6 - Green Connected to parallel LED output port 0 (PO_LED[3]) of Marvell PHY.
Table 6 lists the USB, ground, and other test points.
Table 6 Test Points
Test Point Description
TP8 USB switch in/out for DP signal.
TP9 USB switch in/out for DM signal.
TP1,TP2,TP4,TP5,T | GND
P6,TP7,TP10,TP11
TP3 Test point for DDR_VTT
TP12 Test point to measure the voltage at TP12 with reference to GND.
TP14 1.2 V current sensing test point
TP15 1.8 V current sensing test point
TP16, TP17 Test points across current sense resistor 0.05 Ohms for 1.2 V
TP18, TP19 Test points across current sense resistor 0.05 Ohms for 1.8 V
UG0541: SmartFusion2 SoC FPGA Evaluation Kit User Guide 9
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2 — Installation and Settings

SmartFusion2 Power Sources

All the power supply devices used in the SmartFusion2 SoC FPGA Evaluation Kit are Microsemi devices. For more
information on power supply devices refer to www.microsemi.com/product-directory/ics/853-power-management

Voltage rails (12V,5V,3.3V,25V,1.8V, 1.5V, and 1.0 V) provided on the board is shown in Figure 3.

12POV
1 CORE
5POV 1P2V
u i ]
LDO 5POV_REG EN -
LX7165
NX9548
VDDI1,2,3,4,7 0495/;{ I;/PTE%DR
1IP 3P3V .
T TPS51200 —T
LX7165

VDDI 5, 6
2P5V

LX7175 —T

1POV_PHY

LX7186

LPDDR, VREFO, VDDI 0,
PHY_1P8V, 1P8V

—T VDDAPLL,

2P5V_LDO

LX7167

LX8240

SERDES_0_Lxy_VDDAPLL

VPP, PLL Supply
3P3V_LDO

I

SERDES_0_Lxy_REFRET

LX13043

SmartFusion2

SERDES_0_PLL_VDDA

]

SERDES_0_PLL_VSSA

Figure 3 Voltage Rails in the SmartFusion2 SoC FPGA Evaluation Kit
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3 —-Key Components Description and
Operation

This chapter describes the key component interfaces. For device datasheets, refer to:
http://www.microsemi.com/document-portal/doc_download/132042-igloo2-fpga-datasheet

Powering Up the Board

The board can be powered through either of two 12 V sources that are, external +12 V/2 A DC jack or PCle
connector as shown in Figure 4. Protection mechanism enables the external DC jack supply, if both the sources are
available, simultaneously.

When both the power sources are ON, board takes the power from external DC jack as Diode D3 becomes reverse
biased and path will be open for 12P0_PCIE. When the external DC voltage is not present, the board can be powered
up using the PCle connector.

12POV_IN 12P0OV

y T
X @ 1< 1d

X
N)
<
&
Y,

J3

LNOD
9|0d
¥,
¥,

YY)

swr
1
2
o3
ENABLE_FT4232 |_50/|/0A—
ot—

Figure 4 Powering Up the Board

Current Measurement

1.2 V Current Sensing for Normal Operation

For applications which require current measurement high precision operational amplifier circuitry (U31 with gain 100)
is placed on the board to measure the output voltage at TP14 test point with reference to the ground.

Core power can be measured by running the following steps:
1. Measure the output voltage (VOUT) at TP14.
2. 1=(VOUT/5)
3. Core power consumed P= (1.2 V)*|
For example, when the voltage measured across TP14 as 0.5 V, then the consumed core power is 0.12 W.

UGO0541: SmartFusion2 SoC FPGA Evaluation Kit User Guide 11
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3 —Key Components Description and Operation

Figure 5 shows the onboard core power measurement circuitry.

50V

TP14

50V
} U31
Gain

[N)
<

MM H
=

WA
0.05Q_1%
1.2 V Regulator i l

TP16 TP17

LX7165

Figure 5 Core Power Measurement Circuitry

1.2 V Current Sensing for Flash*Freeze

The SmartFusion2 device consumes very low-power in Flash*Freeze mode. The voltage across the sense resistor
(0.05 Ohms) needs to be measured directly using a precision digital multi-meter that can read sub milli-volts. Test
points TP16 and TP17 can be used to directly measure voltage across the 1.2 V sense resistor.

To convert the voltage measured across sense resistor to power, use the following equation:

Voltage_measured_in_milli_volts)

Power = (. 0.05 *

1.8 V Current Sensing

For applications which require current measurement high precision Operational Amplifier circuitry (U32 with gain 100)
is placed on the board to measure the output voltage at TP15 test point with reference to the ground.

1.8 V power can be measured by running the following steps:
1. Measure the output voltage (VOUT) at TP15.
2. 1=(VOUT/5)
3. Power consumed P= (1.8 V)*I
For example, when the voltage measured across TP15 as 0.5 V, then the consumed power is 0.18 W.
Figure 6 shows the onboard 1.8 V power measurement circuitry.

50V

TP15

A AN

0.05Q_1%

1.8 V Regulator

—e

LX7167

AW

Figure 6 1.8 V Power Measurement Circuitry
Note: The measured accuracy is + 10%.

12 UGO0541: SmartFusion2 SoC FPGA Evaluation Kit User Guide



& Microsemi

3 —Key Components Description and Operation

Memory Interface

Dedicated 1/Os are provided for MSS DDR and fabric DDR for the SmartFusion2 device. Other than the dedicated
I/Os, regular 1/0Os can also be used to connect to other memory devices. Refer to Figure 7.

Micron
CLK >
DQ[15:0]
MDDR- Bank0 LPDDR
Al13:0] p| MT46H32M16LFBF-6
SmartFusionZ Control lines
SoC FPGA
SPILO SPI Flash
Bank2 W25Q64FVSSIG

Winbond Electronics

Figure 7 SmartFusion2 Memory Interface
Mobile LPDDR SDRAM

An individual chip, 512 Mb LPDDR SDRAM memory is provided as flexible volatile memory for user applications. The
LPDDR interface is implemented in bank 0. The specifications of LPDDR SDRAM are listed below:

e MT46H32M16LF — 8 Meg x 16 x 4 banks
e Density: 512 Mb
e Data rate: LPDDR 16-bit at 166 MHz clock rate.
Note: For more information, refer to page 3 of Board Level Schematics document (provided separately).

The SmartFusion2 Evaluation Kit design uses the LPDDRI and LVCMOS18 standards for LPDDR interface. The
default board assembly available for the LPDDRI standard has RC terminations. The LVCMOS18 I/O standard has
lower power characteristics than the LPDDRI (SSTL18) standard for the LPDDR memories.

For low power characteristics (LPDDR in LVCMOS18 mode), perform the following steps:
1. Change the I/O type in the design example to LVCMOS18.
2. Remove the RC terminations. (For more information, refer to the board schematics on page 8)

SPI Serial Flash
The specifications of SPI Flash are listed below:
e Density: 64 Mb
e Voltage:2.7V-3.6V
e  Frequency: 104 MHz
e  Supports: SPI modes 0 and 3
e SmartFusion2 MSS - SPI0 interfaced to SPI flash
Note: For more information, refer to page 8 of Board Level Schematics document (provided separately).

UGO0541: SmartFusion2 SoC FPGA Evaluation Kit User Guide 13
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3 —Key Components Description and Operation

SERDESO Interface

The SERDESO has four lanes connected as shown below:
1. Lane O is directly routed to the PCle connector.
e TXPad > trace 2 AC Coupling—->trace - via (to bottom layer)> trace>PCle connector pad
e RXPad-> trace > PCle connector pad

2. Lane 1 is used for loopback testing. This path is routed between the Tx and Rx with a 6 inch trace and 2
vias.

e TXPad - via (to Bottom layer) - trace = AC Coupling—> trace - via (to top layer) > RX pad
3. Lane 2 routed to SMA connectors.
e TXPad - trace > AC Coupling>trace > SMA connector pad
¢ RXPad->trace->via (to bottom layer)->trace->via (to top layer)> SMA connector Pad
4. Lane 3 is routed to Marvell PHY (88E1340S).
e TX pad->trace>AC Coupling—>trace->via->trace routed in (6th layer)->via (to top layer)>Marvel
PHY pin
e RX pad->via->trace routed in 6th layer->via (to top layer)>trace>AC Coupling—>trace>Marvel
PHY pin
SERDESO reference clock 0 is routed directly from the PCle connector to SmartFusion2 FPGA.

SERDESO reference clock 1 is routed from the onboard 125 MHz clock oscillator and optionally routed from SMA
connectors through LVDS Mux/Buffer chip.

Expected SERDES reference clock specifications:
e Voltage level: 3.3 (x 0.3)V
o Differential LVDS
» Symmetry: 50% (+ 10%)
» Rise/Fall Time: 1nsec Max @ 20% to 80% of supply (3.3V)
»  Output Voltage Levels: “0"=0.90 Minimum, 1.10 Typical
“17=1.43 Typical, 1.60 Maximum
» Differential Output Voltage: 247 mV Minimum, 454 mV Maximum

14 UGO0541: SmartFusion2 SoC FPGA Evaluation Kit User Guide
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RXD1
Lane 1 Loopback
TXD1
o RXDO
ane 0 TXDO
SERDESO RXD3
M Il
Lane3| _TXD3 By PCle
Connector
¢ RXD2 @
Lane 2 TXD2 SMA
)
< REF CLKO
SmartFusion2
SoC FPGA < REF CLK1P
< REF CLKIN <
O/Ps <
Marvell
farve < MUX
MUX Circuit

On board
A Oscillator
®
B @ ™A 33V
J23
MUX Sel
33V
O/P Sel J22

Figure 8 SERDESO Interface

For more information on J22 and J23 jumpers, refer to Table 4.

Note:

e SERDESO TXD pairs are capacitively coupled to the SmartFusion2 device. Series AC coupling capacitors are used
to provide common mode voltage independence.

e The AC coupling capacitors are not provided for SERDES 0 RXD signals. The mating board must have the AC

coupling capac

itors.

e For more information, refer to page 4 of Board Level Schematics document (provided separately).

UGO0541: SmartFusion2 SoC FPGA Evaluation Kit User Guide
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3 —Key Components Description and Operation

USB Interface

The SMSC USB3320 is a high-speed USB 2.0 ULPI transceiver. It includes full support for the optional OTG protocol.

CPEN: External 5 V supply enables. It controls the external VBUS power switch.

26 MHz [

SmartFusion2

U20

CPEN

REFCLK

T _lxo

USB- PHY
SoC FPGA UsB3320
«——Control lines—>|
Bank2
( DATA[7:0] )

VBUS

oTG
Capable

Jumper

VBUS

I

2.2uF

‘ 5POV
u19 ]'

MAX1823B

J24

P1

A

DM

A

DP

\

ESD
Diodes

A4

VBUS

Micro-AB
usB
Connector

Figure 9 USB Interface
Note: For more information, refer to page 10 of Board Level Schematics document (provided separately).

Marvell PHY (88E1340S)

The SmartFusion2 Evaluation Kit utilizes the on board Marvell Alaska PHY device (88E1340S) for Ethernet
communications at 100 or 1000 Mbps. 88E1340S has four independent gigabit Ethernet transceivers, but the board
uses only one ftransceiver. Each transceiver performs all the physical layer functions for 100BASE-TX and
1000BASE-T full-duplex or half-duplex Ethernet on CAT5 twisted pair cable. The PHY connection to a user-provided

Ethernet cable is through an RJ-45 connector with built-in magnetics.

The 88E1340S device supports the quad SGMII for direct connection to anSmartFusion2 chip. Refer to Figure 10.

The 88E1340S is configured through the CONFIG [3:0] pins and CLK_SEL [1:0].

CLK_SEL [1:0] is used to select the reference clock input option. On board, the status of CLK_SELO is High and

CLK_SEL1 is Low. REF_CLK is the 125 MHz reference differential clock input. It consists of LVDS differential inputs
with a 100Q differential internal termination resistor.

e RCLK — Gigabit recovered clock

e SCLK - 25 MHz synchronous input reference clock

e Expected reference clock (REF_CLK) specifications
» Voltage level: 3.3 (+ 0.3)V
» Differential LVDS

Symmetry: 50% (+ 10%)
Rise/Fall Time: 1nsec Max @ 20% to 80% of supply (3.3V)
Output Voltage Levels: 0: 0.90 Minimum, 1.10 Typical
1: 1.43 Typical, 1.60 Maximum
Differential Output Voltage: 247 mV Minimum, 454 mV Maximum
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SERDESO
LANE3

Bank7

G1
H1

SmartFusion2
SoC FPGA

SGMII

Q

<+—MDC/ MDIO/ INT/ PHY_RST———>

%

Differential Clocks

SMA
Connectors

On Board
Oscillator-
125MHz.

| /1588 REFCLK+—»
/1588 REFCLK-—

i
25 MHz O3
pp—

u14

uSB

FT4232H

—

PO

Clocks

RCLK1
RCLK2

Marvell PHY
88E1340S

REF_CLKP
REF_CLKN

SCLK

XTAL_IN
XTAL_OUT

JTAG

Magnetics/Jack |J13

I

Figure 10 SmartFusion2 Marvell PHY Interface
Note: For more information, refer to page 11 and 12 of Board Level Schematics document (provided separately).
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Programming

The SmartFusion2 device can be programmed through the JTAG interface. Figure 11 shows various ways of

SmartFusion2 programming.

FLASH_GOLDEN_N

JTAG

SmartFusion2
SoC FPGA

JTAG_SEL

SC_SPI

3P3V
J9
- ETM Trace Jlink Tracer Cable
——p
MUX Debugger
RVI
0 HEADER |
11
FP4 Cable
FP4 Header [
J5
) 33V
J8 j
-
- e b2 u14
*—

i

FT4232H

\ 4

Figure 11 SmartFusion2 Programming Interface

JTAG_SEL: JTAG_SEL is used to switch between FP4 header (High) and RVI header or ETM header (Low).
For more information on J8 jumper, refer to Table 4.

RVI Header

One 10X2 RVI header is provided on the board for debugging. This header allows plugging in the Keil ULINK
debugger or IAR J-Link debugger.

FlashPro4 Programming Header
The SmartFusion2 device on the Evaluation Kit can be programmed using a FlashPro4 programmer. In addition,

FlashPro4 is used for software debugging by SoftConsole.

Note:

e For more information, refer to page 13 of Board Level Schematics document (provided separately).
e  For more details, refer to the IGLOOZ2 and SmartFusion2 Programming User Guide.
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FTDI Interface

Following are the FT4232H chip features:
USB 2.0 high-speed (480 Mbps) to UART/MPSSE IC
Single-chip USB to quad serial ports with a variety of configurations

& Microsemi

3 —Key Components Description and Operation

Entire USB protocol handled on the chip. USB specific firmware programming is not required
USB 2.0 high-speed (480 Mbps) and full Speed (12 Mbps) compatible
Two MPSSE on channel A and channel B, to simplify synchronous serial protocol (USB to JTAG, 12C, SPI,

or bit-bang) design

Fully assisted hardware or X-On/X-Off software handshaking
+1.8 V (chip core) and +3.3 V I/O interfacing (+5 V tolerant)

J2

FT4232H
P |
i
b
- > ! I
A
SmartFusion2 l€2=o"" : |
SoC FPGA P
u10 :_ ]
I
I
I
88E13408 (—TAC— | B |
Lo
< o ! |
mTh
Power Control | :
Remotely ! |
c!
< > | |
! I
L
SmartFusion2 I
SoC FPGA | !
18 Rxp)fUARTY | 1 EEPROM
G19 (TXD) | D
Lo
! I
¢ » |
-—-! 0ScCl
0SsCco

DM

J18

DP

ESD
Diodes

USB_MINI_RECEP

Serial

EEPROM

1 12MHz
I

Figure 12 FTDI Interface
Note: For more information, refer to page 14 of Board Level Schematics document (provided separately).

1°C Port Header

Table 7 shows the two I°C ports routed to header — H1:

Table 7 12C Port Header

Pin Number SmartFusion2 Pin Name Board Signal Name Header - H1

G16 MSIO48NB1/12C_0_SCL/GPIO_31_B 12C0_SCL 10, 14

G17 MS1048PB1/12C_0_SDA/GPIO_30_B 12CO SDA 11,15

R22 MSIO11NB3/CCC_NE1_CLKI0/I2C_1_SCL/ I2C1 SCL 2,6
GPIO_1_A -

P22 MSIO11PB3/CCC_NEO_CLKI0/I2C_1_SDA/ 12C1 SDA 3,7
GPIO_0_A -

Note: For more information, refer to page 8 of Board Level Schematics document (provided separately).
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System Reset

The DEVRST_N signal (active low) is asserted, if the power supply level 3.3 V or 1.2 V fall below the threshold level
or by pressing the SW6 (push-button switch). DEVRST_N is an input-only reset pad that allows assertion of a full
reset to the chip at any time.

1.2V

2

Sense

Reset

TPS3808G09
3.3V

10K

‘l: us
»| DEVRST n

DS1818
Reset

J_ SW6 SmartFusion2

| SoC FPGA
——— 1UF Push button switch

Figure 13 System Reset Interface
Note: For more information, refer to page13 of Board Level Schematics document (provided separately).

Clock Oscillator

50 MHz Clock Source

Figure 14 shows the 50 MHz clock oscillator with +/-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 SmartFusion2 PLL can be configured to generate a wide range of high precision clock frequencies.
Table 8 50 MHz Clock

SmartFusion2 Eval Kit SmartFusion2- Pkg No SmartFusion2 Pin Name
50MHZ_ SECLK_WST_K1 K1 MSIOD121PB7/CCC_SWO0_CLKIO
2P5V
X——TRISTATE VDD
Osc- 50 MHz SmartFusion2

50MHZ_ SECLK_ WST_K1 soCc FPGA

fGND -

Figure 14 Clock Oscillator Interface
Note: For more information, refer to page 6 of Board Level Schematics document (provided separately).
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Different Clock Sources
Following are the different clock sources used in M2S-EVAL-KIT:
e 125 MHz clock oscillator. For more information refer to SERDESO Interface.
e  32.768 KHz crystal oscillators for main and auxiliary oscillators of SmartFusion2 SoC FPGA.

Debugging

User LEDs

The board provides user access to eight active low LEDs, which are connected to the SmartFusion2 device for
debugging applications. Table 9 lists the onboard debugging LEDs.

Table 9 LEDs
SmartFusion2 Eval Kit SmartFusion2- Pkg No SmartFusion2 Pin Name
LEDO - Yellow E1 MSIO105PB8
LED1 - Yellow F4 MSIO106NB8
LED2 — Green F3 MSIO106PB8
LED3 — Green G7 MSIO107NB8
LED4 — Red H7 MSIO107PB8
LEDS5 — Red J6 MSIO108NB8
LED6 — Blue H6 MSIO108PB8
LEDY - Blue H5 MSIO109NB8

+3.3V

N

499 Ohms
SmartFusion2
SoC FPGA

Figure 15 LEDs Interface
Note: For more information, refer to page 15 of Board Level Schematics document (provided separately).

Push-Button Switches

The SmartFusion2 Evaluation Kit comes with five push-button tactile switches that are connected to the
SmartFusion2 device. Table 10lists the onboard push-button switches.

Table 10 Push-Button Switches

SmartFusion2 Eval Kit SmartFusion2- Pkg No SmartFusion2 Pin Name
SWITCH1 L20 MSIO17NB3
SWITCH2 K16 MSIO23NB3
SWITCH3 K18 MSI024PB3
SWITCH4 J18 MSIO24NB3
SW6 R15 DEVRST_N
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33V

§ 10K

— o

SWITCH1

SWITCH2

SWITCH3 SmartFusion2
SoC FPGA

SWITCH4

Slide Switches—-DPDT

Figure 16 Switches Interface
Note: For more information, refer to page 15 of Board Level Schematics document (provided separately).

SW7-Power ON/OFF switch from external DC Jack, +12 V DC

DIP Switch- SPST

SWh5—is a DIP switch that has four connections to the SmartFusion2 device. Table 11 lists the onboard DIP switches.
Table 11 DIP Switches

SmartFusion2 Eval Kit SmartFusion2- Pkg No SmartFusion2 Pin Name

DIP1 L19 MSIO18PB3

DIP2 L18 MSIO18NB3

DIP3 K21 MSIO19PB3

DIP4 K20 MSIO19NB3
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@
w
<

4.7§ 47K 47647
SW5

~ DIP1
C T
DIP2
T 1 SmartFusion2
C T
I —

Figure 17 SPST Interface
Note: For more information, refer to page 15 of Board Level Schematics document (provided separately).

GPIO Header Pin Out

Bank 4, bank 7, and bank 1 signals are routed to the GPIO header for user applications. Table 12 lists the GPIO
header pin out details.

Table 12 GPIO Header PinOut

GPIO SmartFusion2 — U1 GPIO SmartFusion2 — U1

Header- J1 Header- J1

Pin No Pkg No Pin Name Pin No Pkg No Pin Name

1 AB15 DDRIO164PB5 2 3P3V

3 AA15 DDRIO164NB5 4 VSS

5 VSS 6 AA16 DDRIO167PB5
7 AB18 DDRIO177PB5 8 AA17 DDRIO167NB5
9 AB19 DDRIO177NB5 10 VSS

11 VSS 12 AB17 DDRIO174PB5
13 Y18 DDRIO181PB5 14 AA18 DDRIO174NB5
15 Y19 DDRIO181NB5 16 VSS

17 VSS 18 Y17 DDRIO182PB5
19 W16 DDRIO184PB5 20 W17 DDRIO182NB5
21 V16 DDRIO184NB5 22 VSS

23 VSS 24 u14 DDRIO176PB5
25 Cc22 MSI047PB1 26 u15 DDRIO176NB5
27 B22 MSIO47NB1 28 VSS

29 VSS 30 V13 DDRIO171PB5
31 Y15 DDRIO172PB5 32 V14 DDRIO171NB5
33 W15 DDRIO172NB5 34 VSS

35 VSS 36 G5 MSIO98PB8
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GPIO SmartFusion2 — U1 GPIO SmartFusion2 - U1

Header- J1 Header- J1

Pin No Pkg No Pin Name Pin No Pkg No Pin Name

37 F5 MSIO99PB8 38 G6 MSIO98NB8
39 F6 MSIO99NB8 40 VSS

41 VSS 42 E4 MSIO102PB8
43 C4 MSIO96PB8 44 E5 MSIO102NB8
45 D5 MSIO96NB8 46 VSS

47 VSS 48 C3 MSIO97PB8
49 B2 MSIO101PB8 50 B3 MSIO97NB8
51 A2 MSIO101NB8 52 VSS

53 VSS 54 C1 MSIO103PB8
55 D1 MSIO104PB8 56 B1 MSIO103NB8
57 D2 MSIO104NB8 58 VSS

59 VSS 60 D3 MSIO100PB8
61 3P3V 62 D4 MSIO100NB8
63 3P3V 64 VSS
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Table 13 lists the pins for SmartFusion2 M2S025T-FGG484 devices.

Note: *D21- Pin cannot be used as a fabric output and it is only an input.

Table 13 Pin List update with latest of M2S025T-FGG484

PKG.PIN M2S025TS/M2S025T-FGG484 Pin Name
A1 VSS

A10 DDRIO57PB0O/MDDR_DM_RDQS0
A11 DDRIO57NBO/MDDR_DQ4

A12 DDRIO54PB0/MDDR_DQ8

A13 DDRIO54NB0/MDDR_DQ9

Al4 DDRIO50PB0/GB12/CCC_NE1_CLKI2/MDDR_DQ12
A15 DDRIO50NBO/MDDR_DQ13

A16 DDRIO45PBO/MDDR_CLK

A17 DDRIO45NB0O/MDDR_CLK_N

A18 DDRIO44PB0/MDDR_BAO

A19 DDRIO44NB0O/MDDR_BA1

A2 MSIO85NB7

A20 DDRIO40NBO/MDDR_ADDRG

A21 DDRIO37PBO/MDDR_ADDR10
A22 VSS

A3 DDRIO79NBO

Ad DDRIO79PB0

A5 DDRIO78NB0O

A6 DDRIO65NB0/GB4/CCC_NW1_CLKI2
A7 DDRIO62PB0/MDDR_DQ_ECC1
A8 DDRIO62NB0O/MDDR_DQ_ECCO
A9 DDRIO60NBO/MDDR_DQ1

AA1 VSS

AA10 MSI0122PB4

AA11 MSI0124PB4

AA12 MSI0127PB4

AA13 MSIO130PB4/VCCC_SEO_CLKI
AA14 VSS

AA15 MSIO134NB4

AA16 MSIO138PB4

UGO0541: SmartFusion2 SoC FPGA Evaluation Kit User Guide
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PKG.PIN M2S025TS/M2S025T-FGG484 Pin Name
AA17 MSIO138NB4

AA18 MSIO137NB4

AA19 VDDI4

AA2 SERDES_0_TXDO_N

AA20 XTLOSC_AUX_EXTAL
AA21 XTLOSC_MAIN_EXTAL
AA22 JTAGSEL

AA3 VSS

AA4 SERDES_0_TXD1_N

AA5 VSS

AAG SERDES_0_TXD2_N

AA7 VSS

AAS SERDES_0_TXD3_N

AA9 VSS

AB1 VSS

AB10 MSIO122NB4

AB11 MSIO124NB4

AB12 VDDI4

AB13 MSI0129PB4/CCC_SW1_CLKI3
AB14 MSIO129NB4

AB15 MSI0134PB4/VCCC_SE1_CLKI
AB16 VSS

AB17 MSIO137PB4

AB18 MSIO142PB4

AB19 MSIO142NB4

AB2 SERDES_0_TXDO_P

AB20 XTLOSC_AUX_XTAL

AB21 XTLOSC_MAIN_XTAL
AB22 VSS

AB3 VSS

AB4 SERDES_0_TXD1_P

AB5 VSS

AB6 SERDES_0_TXD2_P

AB7 VSS

ABS SERDES_0_TXD3_P

AB9 VSS

B1 MSIO87NB7

B10 VSS

B11 DDRIO58PB0O/MDDR_DQSO0
B12 VDDIO

B13 DDRIO52PB0/GB8/CCC_NEO_CLKI3/MDDR_DQS1
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PKG.PIN M2S025TS/M2S025T-FGG484 Pin Name
B14 VSS
B15 DDRIO47PB0/MDDR_CKE
B16 VDDIO
B17 DDRIO43NB0/MDDR_ADDRO
B18 VSS
B19 DDRIO40PB0O/MDDR_ADDRS
B2 MSIO85PB7
B20 VDDIO
B21 DDRIO37NBO/MDDR_ADDR11
B22 MSIO33NB1/MMUART_0_CLK/GPIO_29 B/USB_NXT_C
B3 MSIO81NB7
B4 VSS
B5 DDRIO78PB0
B6 DDRIO65PB0/GB0/CCC_NWO0_CLKI3
B7 DDRIO64NBO/MDDR_DQS_ECC_N
B8 VDDIO
B9 DDRIO60PB0O/MDDR_DQO
C1 MSIO87PB7
C10 VDDIO
C11 DDRIO58NBO/MDDR_DQS0_N
Cc12 VSS
C13 DDRIO52NB0O/MDDR_DQS1_N
C14 VDDIO
Cc15 DDRIO47NBO/MDDR_CS_N
C16 DDRIO43PB0/MDDR_BA2
Cc17 DDRIO41PBO/MDDR_ADDR3
c18 DDRIO41NBO/MDDR_ADDRA4
C19 DDRIO39NBO/MDDR_ADDR?
Cc2 VDDI7
C20 DDRIO39PB0O/MDDR_ODT
C21 VSS
C22 MSIO33PB1/MMUART_0_RXD/GPIO_28 B/USB_STP_C
C3 MSIO81PB7
Cc4 MSIO80PB7
C5 DDRIO77PB0
C6 VDDIO
C7 DDRIO64PB0/MDDR_DQS_ECC
Cc8 VSS
co DDRIO61NBO
D1 MSIO88PB7
D10 DDRIO56PB0/MDDR_DQ5
D11 DDRIO56NB0/MDDR_DQ6
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PKG.PIN M2S025TS/M2S025T-FGG484 Pin Name
D12 DDRIO53PB0/CCC_NEO_CLKI2/MDDR_DQ10
D13 DDRIO53NB0O/MDDR_DQ11

D14 DDRIO49PB0/CCC_NE1_CLKI3/MDDR_DQ14
D15 VSS

D16 DDRIO42PB0/MDDR_ADDR1

D17 VDDIO

D18 DDRIO35PBO/MDDR_ADDR14

D19 VSS

D2 MSIO88NB7

D20 DDRIO36NB0O/MDDR_ADDR13

D21 MSI32NB1/MMUART_0_TXD/GPIO_27_B/USB_DIR_C
D22 FLASH_GOLDEN_N

D3 MSIO84PB7

D4 MSIO84NB7

D5 MSIO80NB7

D6 DDRIO77NBO

D7 MDDR_IMP_CALIB

D8 DDRIO63NBO/MDDR_DM_RDQS_ECC

D9 DDRIO61PB0/CCC_NW1_CLKI3

E1 MSIO89PB7

E10 DDRIO59NB0/MDDR_DQ3

E11 VDDIO

E12 DDRIO55PB0O/MDDR_DQ7

E13 DDRIO49NB0O/MDDR_DQ15

E14 VSS

E15 DDRIO46PBO/MDDR_RESET_N

E16 DDRIO42NB0/MDDR_ADDR?2

E17 DDRIO38PBO/MDDR_ADDRS

E18 DDRIO35NBO/MDDR_ADDR15

E19 DDRIO36PBO/MDDR_ADDR12

E2 MSIO89NB7

E20 VDDI1

E21 MSIO31NB1/MMUART_0_DCD/GPIO_22_B
E22 MSIO31PB1/MMUART_0_RI/GPIO_21_B
E3 VSS

E4 MSIO86PB7

E5 MSIO86NB7

E6 VSS

E7 DDRIO66PBO/MDDR_TMATCH_ECC_OUT
ES DDRIO63PBO/MDDR_TMATCH_ECC_IN
E9 VSS

F1 VDDI7
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PKG.PIN M2S025TS/M2S025T-FGG484 Pin Name
F10 DDRIO59PB0/MDDR_DQ2
F11 VSS
F12 DDRIO55NB0O/MDDR_TMATCH_0_OUT
F13 VDDIO
F14 DDRIO48PBO/MDDR_RAS_N
F15 DDRIO46NBO/MDDR_CAS_N
F16 VSS
F17 DDRIO38NBO/MDDR_ADDRS9
F18 MSIO30NB1/MMUART_0_DSR/GPIO_20_B
F19 MSIO30PB1/MMUART_0_CTS/GPIO_19_B/USB_DATA7_C
F2 MSIO94NB7
F20 MSIO29NB1/MMUART_0_DTR/GPIO_18 B/USB_DATA6_C
F21 MSIO29PB1/MMUART_0_RTS/GPIO_17_B/USB_DATA5_C
E22 VDDI1
F3 MSIO90PB7
F4 MSIO90NB7
F5 MSIO83PB7
F6 MSIO83NB7
F7 VDDIO
F8 DDRIO66NB0/CCC_NWO0_CLKI2
F9 VDDIO
G1 MSIO96NB7
G10 VREFO
G11 VREFO
G12 DDRIO51PBO/MDDR_TMATCH_O_IN
G13 DDRIO51NBO/MDDR_DM_RDQS1
G14 DDRIO48NBO/MDDR_WE_N
G15 VREFO
G16 MSIO34NB1/I12C_0_SCL/GPIO_31_B/USB_DATA1_C
G17 MSIO34PB1/12C_0_SDA/GPIO_30_B/USB_DATAO0_C
G18 MSIO28NB1/MMUART_1_RXD/GPIO_26_B/USB_DATA3_C
G19 MSI028PB1/GB14/VCCC_SE1_CLKI/MMUART_1_CLK/GPIO_25_B/USB_DATA4_C
G2 MSI094PB7
G20 VSS
G21 MSIO26NB1/MMUART_1_DCD/GPIO_16_B
G22 MSI026PB1/CCC_NE1_CLKI1/MMUART_1_RI/GPIO_15_B
G3 MSIO95NB7
G4 VDDI7
G5 MSIO82PB7
G6 MSIO82NB7
G7 MSIO91NB7
G8 CCC_NW1_PLL_VSSA
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PKG.PIN M2S025TS/M2S025T-FGG484 Pin Name
G9 CCC_NW1_PLL_VDDA

H1 MSIO96PB7/GB6/CCC_NW1_CLKI1

H10 VDD

H11 VSS

H12 VDDIO

H13 VSS

H14 VDDIO

H15 CCC_NEO_PLL_VDDA

H16 MSS_MDDR_PLL_VDDA

H17 MSS_MDDR_PLL_VSSA

H18 VDDI1

H19 MSIO27NB1/MMUART_1_TXD/GPIO_24_B/USB_DATA2_C
H2 VSS

H20 MSI027PB1/GB10/VCCC_SEO0_CLKI/USB_XCLK_C
H21 MSIO24NB1/MMUART_1_DTR/GPIO_12_B

H22 MSI024PB1/MMUART_1_RTS/GPIO_11_B

H3 MSIO95PB7

H4 MSIO93PB7

H5 MSIO93NB7

H6 MSI092PB7

H7 MSIO91PB7

H8 CCC_NWO_PLL_VDDA

H9 VSS

J1 MSIO98PB7/CCC_NW1_CLKIO

J10 VSS

J11 VDD

J12 VSS

J13 VDD

J14 VSS

J15 CCC_NEO_PLL_VSSA

J16 CCC_NE1_PLL_VSSA

J17 CCC_NE1_PLL_VDDA

J18 MSIO23NB2/SPI_1_SS3/GPIO_16_A

J19 MSIO25NB1/MMUART_1_DSR/GPIO_14_B

J2 MSIO98NB7

J20 MSI025PB1/CCC_NEO_CLKI1/MMUART_1_CTS/GPIO_13_B
J21 VDDI1

J22 MSIO20NB2/GB13/VCCC_SE1_CLKI/GPIO_26_A
J3 MSIO97PB7/GB2/CCC_NWO_CLKI1

Ja MSIO97NB7

J5 VSS

J6 MSIO92NB7
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PKG.PIN M2S025TS/M2S025T-FGG484 Pin Name
J7 VDDI7

Js CCC_NWO_PLL_VSSA

J9 VDD

K1 MSIOD103PB6/CCC_SWO0_CLKIO

K10 VDD

K11 VSS

K12 VDD

K13 VSS

K14 VDD

K15 MSIO21NB2/SPI_0_SS2/GPIO_9_A/USB_DATA6_A
K16 MSIO22NB2/SPI_1_SS1/GPIO_14_A

K17 MSI022PB2/SPI_0_SS3/GPIO_10_A/USB_DATA7_A
K18 MSIO23PB2/SPI_1_SS2/GPIO_15_A

K19 VSS

K2 MSIOD103NB6

K20 MSIO19NB2/SPI_1_SS7/GPIO_24_A

K21 MSIO19PB2/SPI_1_SS6/GPIO_23_A

K22 MSIO20PB2/GB9/VCCC_SEO_CLKI/GPIO_25_A
K3 VDDI6

K4 MSIOD100PB6/GB5/CCC_SW1_CLKI1

K5 MSIOD100NB6

K6 MSIO99PB7/CCC_NWO0_CLKIO

K7 MSIO99NB7

K8 MSIOD101PB6/GB1/CCC_SWO0_CLKI1

K9 VSS

L1 VSS

L10 VSS

L11 VDD

L12 VSS

L13 VDD

L14 VSS

L15 VPP

L16 MSIO21PB2/SPI_0_SS1/GPIO_8 A/USB_DATA5_A
L17 VDDI2

L18 MSIO18NB2/SPI_1_SS5/GPIO_18_A

L19 MSIO18PB2/SPI_1_SS4/GPIO_17_A

L2 MSIOD104PB6

L20 MSIO17NB2/SPI_1_SS0/GPIO_13_A

L21 MSIO17PB2/SPI_1_SDO/GPIO_12_A

L22 VSS

L3 MSIOD104NB6

L4 MSIOD105PB6
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PKG.PIN M2S025TS/M2S025T-FGG484 Pin Name
L5 MSIOD105NB6

L6 VDDI6

L7 MSIOD102NB6

L8 MSIOD101NB6

L9 VDD

M1 MSIOD110NB6

M10 VDD

M11 VSS

M12 VDD

M13 VSS

M14 VDD

M15 VPPNVM

M16 MSIO14PB2/SPI_0_SS4/GPIO_19_A

M17 MSIO14NB2/SPI_0_SS5/GPIO_20_A

M18 MSIO15PB2/SPI_0_SS6/GPIO_21_A

M19 MSIO15NB2/SPI_0_SS7/GPIO_22_A

M2 MSIOD108NB6

M20 VDDI2

M21 MSIO16PB2/SPI_1_CLK

M22 MSIO16NB2/SPI_1_SDI/GPIO_11_A

M3 MSIOD108PB6

M4 VSS

M5 MSIOD106PB6

M6 MSIOD106NB6

M7 MSIOD102PB6/CCC_SW1_CLKIO

M8 MSIOD113NB6

M9 VSS

N1 MSIOD110PB6

N10 VSS

N11 VDD

N12 VSS

N13 VDD

N14 VSS

N15 VSSNVM

N16 MSIO8PB2/CAN_RX/GPIO_3_A/USB_DATA1_A
N17 MSIO8NB2/CAN_TX_EN_N/GPIO_4_A/USB_DATA2_A
N18 VSS

N19 MSIO012PB2/SPI_0_CLK/USB_XCLK_A

N2 VDDI6

N20 MSIO12NB2/SPI_0_SDI/GPIO_5_A/USB_DIR_A
N21 MSIO13PB2/SPI_0_SDO/GPIO_6_A/USB_STP_A
N22 MSIO13NB2/SPI_0_SS0/GPIO_7_A/USB_NXT_A
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PKG.PIN M2S025TS/M2S025T-FGG484 Pin Name
N3 MSIOD109PB6
N4 MSIOD109NB6
N5 MSIOD107PB6
N6 MSIOD107NB6
N7 VSS
N8 MSIOD113PB6
N9 VDD
P1 MSIOD112PB6
P10 VDD
P11 VSS
P12 VDD
P13 VSS
P14 vbD
P15 VPP
P16 MSIO7NB2/CAN_TX/GPIO_2_A/USB_DATAO_A
P17 MSIO6PB2/USB_DATAG6_B
P18 MSIO6NB2
P19 SC_SPI_SDO
P2 MSIOD112NB6
P20 SC_SPI_SS
P21 VSS
P22 MSIO11PB2/CCC_NEO_CLKI0/I2C_1_SDA/GPIO_0_A/USB_DATA3_A
P3 MSIOD111NB6
P4 MSIOD111PB6
P5 VDDI6
P6 MSIOD114PB6
P7 MSIOD114NB6
P8 SERDES_0_VDD
P9 VSS
R1 MSIOD115NB6
R10 VSS
R11 VDD
R12 VSS
R13 VDD
R14 VSS
R15 DEVRST_N
R16 MSIO7PB2
R17 MSIO1PB2/USB_XCLK_B
R18 MSIO1NB2/USB_DIR_B
R19 VDDI2
R2 MSIOD115PB6
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PKG.PIN M2S025TS/M2S025T-FGG484 Pin Name
R20 SC_SPI_CLK

R21 SC_SPI_SDI

R22 MSIO11NB2/CCC_NE1_CLKI0/I2C_1_SCL/GPIO_1_A/USB_DATA4_A
R3 MSIOD116PB6

R4 MSIOD116NB6

R5 VSS

R6 CCC_SWO0_PLL_VSSA

R7 CCC_SW1_PLL_VDDA

RS SERDES_0_L01_VDDAIO

R9 VSS

T MSIOD118NB5/SERDES_0_REFCLKO_N
T10 SERDES_0_L23_VDDAIO

T11 NC

T12 NC

T13 MSIO131NB4

T14 VDDI4

T15 VSS

T16 MSIO143NB4

T17 VSS

T18 MSIO2PB2/USB_STP_B

T19 MSIO2NB2/USB_NXT_B

T2 VSS

T20 MSIO5PB2/USB_DATA4_B

T21 MSIO5NB2/USB_DATA5_B

T22 VDDI2

T3 MSIOD117NB6

T4 MSIOD117PB6

T5 CCC_SWO0_PLL_VDDA

T6 SERDES_0_PLL_VSSA

T7 CCC_SW1_PLL_VSSA

T8 SERDES_0_PLL_VDDA

T9 SERDES_0_VDD

U1 MSIOD118PB5/SERDES_0_REFCLKO_P
u10 MSIO123PB4

U1 MSIO123NB4

u12 VSS

U13 MSIO131PB4/GB11/VCCC_SEO_CLKI
ui14 MSIO136PB4

u1s MSIO136NB4

u1e MSIO143PB4

uiz MSIO144NB4

u18 MSIO146NB4
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PKG.PIN M2S025TS/M2S025T-FGG484 Pin Name
u19 MSIO0PB2

u2 VDDI5

u20 VSS

u21 MSIO4NB2/USB_DATA3_B

u22 MSIO4PB2/USB_DATA2_B

U3 MSIOD119PB5/SERDES_0_REFCLK1_P
U4 MSIOD119NB5/SERDES_0_REFCLK1_N
us SERDES_0_LO01_REXT

U6 SERDES_0_LO01_REFRET

u7 SERDES_0_L01_VDDAPLL

us SERDES_0_L23_VDDAPLL

U9 VPP

VA1 VSS

V10 VDDI4

V11 MSIO125PB4/GB3/CCC_SWO0_CLKI3
V12 MSIO128NB4

V13 MSIO132PB4

V14 MSIO132NB4

V15 VSS

V16 MSIO139NB4

V17 MSIO144PB4

V18 MSIO146PB4

V19 MSIOONB2/USB_DATA7_B

V2 VSS

V20 JTAG_TMS/M3_TMS/M3_SWDIO
V21 MSIO3NB2/USB_DATA1_B

V22 MSIO3PB2/USB_DATAO_B

V3 VSS

V4 VSS

V5 VSS

V6 VSS

V7 VSS

V8 SERDES_0_L23_REXT

V9 SERDES_0_L23_REFRET

W1 SERDES_0_RXDO0O_P

W10 MSIO121PB4/PROBE_A

W11 MSIO125NB4/GB7/CCC_SW1_CLKI2
W12 MSI0128PB4

W13 VDDI4

W14 MSIO133NB4

W15 MSIO135NB4

W16 MSIO139PB4
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PKG.PIN M2S025TS/M2S025T-FGG484 Pin Name
W17 MSIO140NB4

W18 VSS

W19 MSIO145NB4

w2 VSS

W20 JTAG_TCK/M3_TCK

W21 VDDI3

W22 JTAG_TDI/M3_TDI

W3 SERDES_0_RXD1_P

W4 VSS

W5 SERDES_0_RXD2_P

W6 VSS

W7 SERDES_0_RXD3_P

WE VSS

w9 MSIO120PB4

Y1 SERDES_0_RXDO0O_N

Y10 MSIO121NB4/PROBE_B

Y11 VSS

Y12 MSIO127NB4

Y13 MSIO130NB4

Y14 MSIO133PB4/GB15/VCCC_SE1_CLKI
Y15 MSIO135PB4

Y16 VDDI4

Y17 MSIO140PB4

Y18 MSI0141PB4

Y19 MSIO141NB4

Y2 VSS

Y20 MSIO145PB4

Y21 JTAG_TDO/M3_TDO/M3_SWO
Y22 JTAG_TRSTB/M3_TRSTB

Y3 SERDES_0_RXD1_N

Y4 VSS

Y5 SERDES_0_RXD2_N

Y6 VSS

Y7 SERDES_0_RXD3_N

Y8 VSS

Y9 MSIO120NB4/CCC_SWO0_CLKI2
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5- Board Components Placement

The SmartFusion2 Evaluation Kit components placement on top and bottom sides, are shown in the following figures.
Figure 18 shows the silkscreen top view.
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5 — Board Components Placement

Figure 19. Silkscreen Bottom View
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6 — Demo Design

M2S-EVAL-KIT Board Demo Design

The M2S-EVAL-KIT comes with a preloaded PCle control plane demo design. This demo design demonstrates the
key features of the SmartFusion2 device such as - PCle, GPIOs, and fabric interface controller of the SmartFusion2
device. These features can be used for rapid prototyping and validation of user specific designs.

Note: For more details on running the demo designs, refer to the SmartFusion2 FPGA Evaluation Kit PCle Demo
Guide.
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7- Manufacturing Test

M2S-EVAL-KIT Board Testing Procedures

M2S-EVAL-KIT contains a manufacturing test program that can be run to verify the functionality of the board. This
program contains a list of options that can be run as diagnostics for the SERDES interface, LPDDR, SPI flash, 12C,
SGMII, and debugging the LEDs and switches. From the list of provided menu options, either one or all of the tests
can be selected to verify the functionality.

Setting Up the Board for Test

Jumper Settings
e Jumper J3 short pin 1-2
e  Short jumper J8 to 1-2 position.
e  Short jumper J22, J23 to 1-2 Position
e  Short jumper H1 pin 6-10 and pin 7-11 Position
e  Short Jumper J24 to 1-2 position.

Requirements to Run EVAL KIT MTD Test

Power
e Connect 12 V power supply brick to J6 to power the board.
e  Slide the main power switch SW7 to ON position.

Programming
e Connect the FP4 header to J5.
e  Open the FlashPro Programming Software.
e Create a new programming project and select the Single Device when choosing programming mode.
e Click Configure Device. This opens the Load Programming File window.

e Browse the PC file system to find the loopback_top.stp programming file. Click Open to select the
loopback_top.stp file.

e Click Program to program the M2S-EVAL-KIT device.

HyperTerminal communication

e Connect J18 to the test PC using the USB cable (mini USB to Type A USB cable). This is required for
HyperTerminal communication.

Note: Make sure test PC must have FTDI drivers installed. These are available at
http.//www.ftdichip.com/Drivers/D2XX.htm.

SGMII test
e  Connect network Ethernet cable to J13 (RJ 45 connector).
e  Other end of Ethernet cable must be connecting to network or Ethernet switch.

SERDES LOOPBACK Test
e Connect SMA Cable one end to J20 and other end to J15 of Evaluation Kit.
e Connect SMA Cable one end to J16 and other end to J10 of Evaluation Kit.
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Before testing the SmartFusion2 Evaluation Kit:

e Download loopback_top.stp, SF2_SGMII_MDDR _top.stp, and PMA_SERDES_CONFIGURATOR.exe files
from http.//www.microsemi.com/soc/download/rsc/?f=SmartFusion2_EVAL_KIT_MTD.

e Download and install the drivers from: http.//www.ftdichip.com/Drivers/D2XX.htm

Loopback Test on SERDES Lanes
Table 14 shows the list of tests performed on the four SERDES lanes in external physical coding sublayer (EPCS)

mode.
Table 14 SERDES Lanes Loopback Tests
Lane Tests Performed
Lane 0 Internal loopback
Lane 1 Internal and external loopback (Onboard 6 inches trace loopback)
Lane 2 Internal loopback, External Loopback using Loopback cables
Lane 3 Internal loopback
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Internal Loopback Test on SERDES Lanes

1. Connect J18 to the test PC using the USB cable (mini USB to Type A USB cable). This is required for
SERDES and UART communication.

2. Switch ON the SW7 power supply switch.
3. Ensure that the board is programmed with loopback_top.stp file.

4. Double-click the PMA_SERDES_CONFIGURATOR. exe file to open the PMA SERDES analyzer to test the
Evaluation Kit board. Figure 20 shows the SERDES TEST APP window.

(@] ]

Enable PRES Gen=schecker

Figure 20 SERDES TEST APP Window
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5. Click the port settings tab on the SERDES TEST APP window. Figure 21 shows the port settings tab.

Figure 21 Port Settings Tab

6. Select the highest COM port from the drop-down list and click Open to establish the connection with
the test PC.

Figure 22 Selecting the COM Port
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7. Click the serdes analyzer tab to verify the connection.

Figure 23 SERDES Analyzer Tab

Ensure that the Communication Status indicator is in green. If the UART communication is not set up
properly, Communication Status indicator will be in red.

Note: If the Core Reset status indicator is shown in green, click Deassert Core Reset to disable the
core reset.

Figure 24 Deasserting Core Reset
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8. Select serdes lane0 from the Register Space drop-down list.

= Y

PLL F settings and PCLK ratio

PLL M & N settings

250 ns timer base count

R Equalization amplituds ratio

B Equalzaion Cut freuency

Figure 25 Selecting Register Space
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9. In serdes analyzer tab, enter 10 for Register Offset and enter 1 for Write Data, and click Write.

serdes analyzer E@

Figure 26 Entering values in Register Offset and Write Data
10. In serdes analyzer tab, enter 14 for Register Offset and enter 13 for Write Data, and click Write.

Figure 27 Entering values in Register Offset and Write Data

Note: By writing values to these registers, we are setting up selected SEREDS lane to 5 GBPS mode. This exercise
need to be done for every lane (that is, Lane 0, Lane 1, Lane 2, and Lane 3) to enable data rate of 5 GPBS on
different lane.
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11. Click Enable Near (TX to RX) loopback to enable the internal near end loopback on SERDES Lane0.

Figure 28 Enabling Internal Loopback

Figure 29 shows Near loopback (Ipbk) status indicator in green after clicking Enable Near (TX to RX) loopback.

Figure 29 Enabled Internal Loopback

12. Click Enable PRBS Gen+checker to enable PRBS check.

Figure 30 Enabling PRBS Generator
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Figure 31 shows PRBS gen status indicator in green after clicking Enable PRBS Gen+checker.

FRBS7 FRES11 FRES23 FRBS31

Disable PRES Genschecker PRES genstatus [
PRBS Emor court

lanel: 0 Larel : Laned : Laned:

Figure 31 Enabling PRBS Pattern Generation

After the PRBS Gen+Checker is enabled, observe the PRBS error count for Lane 0. It must be 0. 0 on PRBS error
count shows that the internal loopback test is successful for SERDES lane 0. Any value other than 0 indicates that
the internal loopback test is not successful and has errors.

13. Click Disable PRBS Gen +checker to stop the packet transmission and click Disable Near (TX to RX)
loopback to disable the loopback. After clicking, Near LPBK status and PRBS gen status indicators
change to red. Figure 32 shows Disabled Internal Loopback.

[ transparant loopback enable

I Enable Meso(R¥ to TX) loopback I Meso Ipbk status 0
[ Enable Mear(TX to R loopback ] Mear Ipbk status 0
@ PRBSY 1 PRBS11 | PRB523 1 PRBS31
[ Enable PRES Gen+checker | PRBS gen status 0

PRES Emor count

Lanel : Lanel : Lane? : Laned :

Figure 32 Disabling Internal Loopback

After testing internal loopback on SERDES LaneO0, repeat the same test for other three SERDES lanes that is Lane 1,

Lane 2, and Lane 3 by selecting the Lane from Register Space drop-down list.

Note: Make sure every time after selecting different lane on Register Space tab we need to update register values
to enable 5GBPS data rates on different SERDES lanes as shown below.
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External Loopback on SERDES Lane
External loopback can be performed on SERDES Lane 1 and Lane 2 only.
Note: Switch off the board and give the following connections and switch on the board:
e  SMA connector J20 and J15 are shorted using SMA Cable.
e  SMA connector J16 and J10 are shorted using SMA Cable.
1. Select serdes lane1 from the Register Space drop-down list.

Figure 33 Selecting SERDES Lane 1
2. Enter 10 for Register Offset and enter 1 for Write Data, and click Write.

Figure 34 Writing Registers 1
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3. Enter 14 for Register Offset and enter 13 for Write Data, and click Write.

Figure 35 Writing Registers 2

4. Click Enable PRBS Gen+checker to check the error count.

Figure 36 Enabling PRBS Generator

Figure 37 shows PRBS gen status indicator in green after clicking Enable PRBS Gen+checker.

Figure 37 Enabling PRBS Pattern Generation

After the PRBS Gen+checker is enabled, observe the PRBS error count for Lane1. It must be 0.If PRBS
error count shows 0, the external loopback test is successful for SERDES Lane 1. Any value other than 0
indicates that the external loopback test is not successful and has errors.

After testing interface loopback on SERDES Lane 1, repeat the same test for Lane 2 by selecting lane on
register space tab. Repeat all steps as done for lane1 test.

5. Close SERDES TEST APP window after the test is completed.
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Setting up the Test Terminal for MTD

Note: Ensure that the GUI for SERDES test is closed before opening HyperTerminal application for MTD.

1. Open the Windows start menu. Click on All Programs, Accessories, Communications, and then
select the HyperTerminal program. The HyperTerminal window is displayed.

‘EJ New Office Document I Actel SoftConsole v2,0.0.13 >

5§ Open Office Document

f@ Accessories @ Accessibility >

I Actel CoreCansole v1.3 » | &) Entertainment »

I Actel Libero IDE v8.0 vl i@ System Tools »

I ARM » |} ) Address Book

I Dell Accessories » 8 Calculator

™) Games » Command Prompt

uﬁ Hummingbird Connectivity v9.0 » 3 Notepad

(@ Java web Start | Y Paint |

@ Magma * | @) Program Compatibility Wizard |

I/ Microsoft Office » | €9 synchronize

I Microsoft Visual C++ Toolkit 2003 » || & Tour Windows XP

I@ Mozilla Firefox » |} L Windows Explorer

I7) Network Associates » | (4 wordrad

I Rational Software [ & Communications HyperTerminal

@ RealvNC » || 32 Scanner and Camera Wizard Q@ Network 0o cris o other compu
@ s » 2 veonkieed e, e
™) startup » [5] New Connection Wizard

I SynapticAD » %@3d Remote Desktop Connection

@ Synplicity » <2 Wireless Metwork Setup Wizard
I activePDF 3 =) HyperTerminal »
& Internet Explorer m

w? msn

Lﬂ Outlook Express

£ PowerDVD

¢ Remote Assistance

E‘ TextPad

&, Windows Media Connect

- o]

Figure 38 Opening HyperTerminal Window
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The Connection Description window is displayed. Type in M2S-EVAL-KIT-MTD as the name of the new
HyperTerminal session and click OK.

Connection Description m 1

Hew Connection

Enter a name and choose an icon for the connection:

Name:
M25-EVAL-KIT-MTD
;nm:
f m (3

o) (o

2. The Connect To window is displayed. Select the COM port for serial connection.

Figure 39 Connection Naming

< ICICLE - HyperTerminal
Fie Edit View Cal Transfer Help

D& & -

=0 B

Connect To

% ICICLE

Enter details for the phane number that pou want to dial

Earrtesion |

United States (1] v

ALrea code:

Bharne number: |

Connect using:

Michael Tauberg: Sy-5G24-04, 1P w

Michael Tauberg: SV-SG24-04. IP Phar
COmM2

COM1

TCPAP Mwinsack]
Disconnected Auto detect | Auto detect SCROLL CAPS | WUM | Capture | Print echa

Note:

Figure 40 Selecting COM Port

e Selection of COM port may vary from PC to PC. When using USB cable for HyperTerminal
communication, 4 COM port prompts on connection menu, select the last com port out of the 4 COM
port appears, to establish connection with test PC.

e Ensure that the GUI for SERDES test is closed before opening Hyperterminal application for MTD.
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3.

The COM port Properties window is displayed. Select the following settings:
Bits per second = 57600 Data bits = 8, Parity = None, Stop bits = 1, Flow Control = None

COMS Properties

?X

Part Settings |

Bitz per second: | [gEN

Datatbits: | |
Paity: |More v|

Stop bits: |1 |
Elow cantrol: | Nane v|

Bestore Defaults

[ 0K l[ Cancel ][ Spply

]

Figure 41 Port Setting

4. Click OK to keep the settings.
5. Select File> Properties on the HyperTerminal window.
6. Click ASCII Setup in the Settings tab.

M1-AFS-EMBEDDED-KIT Properties

Connect Tol Settings |

Function, armow, and ctrl keys act az

@7 st O wWindows keys

Backzpace key zends
@ Ci«H O Del O ChkH. Space. ChitH

Emulation:

|.&ut0 detect hd | Terminal Setup...
Telnet terminal D |&NS |
Backscroll buffer lines: |5lJD F |

[] Play sound when connecting or disconnecting

[ Input Tranglation... ] [ ASCI Setup... ]

I ak. l [ Cancel

]

Figure 42 Setting Properties
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7. Check the box labeled Append line feeds to incoming line ends.

ASCIl Setup

ASCl Sending
[ 5end line ends with line feeds
Echo typed characters locally

Line delay: D millizeconds.
LCharacter delay: D milliseconds.

ASCI Receiving

Append line feeds ta incaming line ends
[] Eorce incoming data ta 7-bit ASCI
Wwiap lines that exceed terminal width

[ Ok i ’ Cancel ]

Figure 43 Enabling Local Echo
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Running the MTD Test on M2S-EVAL-KIT

e Program the EVAL KIT with SF2_SGMII_MDDR_top.stp file using FlashPro 4 software.

e Make sure all the jumper set-up and jumper setting are placed as explained in the Requirements to Run
EVAL KIT MTD Test section.

® Make sure network cable is connected to J13 (RJ 45 connector) and all the jumper are in place explained in
the SGMII test section.

Test Procedure

1. Press the Reset Switch SW6 on the M2S-EVAL-KIT to reset the board and start the test program. The following
menu is displayed.

[ ) ] |

& COMT:537600baud - Tera Term VT
Eile Edit Setup Contral Windew Help

SmartPuzion2 EUVAL HIT <{HM25825>Manufacturing Test e
T e e e e e e e e e e e e e e

Firmnwarelers ionAAuthorsDescription:
Copuright MicwoSemi Corporation 2812 |

R o o | W R e
SPI Memory Test

LPDDR Memory Test
12C TEST

SGHII Test

a.
1.
2.
3. Switch Leds Test
4.
L. USB Test

Figure 44 MTD test menu

Note: If this message is not displayed, then try pressing button SW6 again. If the above message is still not
displayed, then check if the jumper setting and the hyper terminal are setup correctly. Power cycles the board

again.
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2. Press 0 to begin the SPI memory test. The following screen is displayed.

& Microsemi

7— Manufacturing Test

COMT:57600baud - Tera Term Vi
File Edit Setup Control Window E:Ip

SPl Hemory Test
LPDDR Memory Test
12C TEST

Switch Leds Test
SGHII Test

UsSB Test

You pressed A"

Able to read SPl Memory Device id code

Read back device id iz = eflé

TEST PASSED — SPI Teszt successful
HMEHI wommom e e oo w W

SP1 Hemory Test
LPDDR Memory Test
12C TEST

Switch Leds Test
SGHMII Test

USB Test

Figure 45 SPI Memory Test

3. Press 1 to begin the LPDDR memory test. The following screen is displayed.

.E”E Edit Setup Control Window Help

PASSED = SPI Test successful

L N I T e L e R s

SPl Hemory Test
LPDDR Memory Test
12C TEST

Switch Leds Test
SGHII Test

USB Test

You pressed 1"
MDDR_LPDDR Test is in progress. Please wait for 1 min
PDDR READ~ WRITE ACCESS PASSED

HFEMIL mo oo i o b b

SP1 Hemory Test
LPDDR Memory Test
12C TEST

Switch Leds Test
SGHII Test

USB Test

Figure 46 LPDDR Memory Test
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4. Press 2 to begin the 12C test. The following screen is displayed.

Eile Edit Setup Control Window Help
LPDDR READ~- WRITE ACCESES PASSED

L e R N I e R e L R )

EFl Hemory Test
LPDDR Memory Test
12C TEST

Switch Leds Test
SGHII Test

USB Test

a
1
2
3
4
=Y

You pressed "2

I2C test in progress

I12C Test Passzed — Data szent by master iz matching with data received by szlave

HFEHIT oo oo o o mom wm

SPI Memory Test
LPDDR Memory Test
12C TEST

Switch Leds Test
SGHII Test

USB Test

Figure 47 12C Test

Note: In case test failure message is displayed, ensure that the jumper H1 pin 6-10 and pin 7-11 Position are shorted

properly.
5. Press 3 to begin the Switch LEDs test. The following screen is displayed.

Eile Edit Setup Control Window Help

&Pl Memory Test
LPFDDR Memory Test
12C TEST

Switch Leds Test
SGHII Test

USB Test

You pressed "3

Please press SW1 watch LED-HS and LED-H& will switch ON

Please press SW4 watch LED-J6 and LED-H?Y will switch ON
press SW2 watch LED-G7 and LED-F3 will switch OM
press SW3 watch LED-F4 and LED-E1 will switch OM
PASSAFAIL QUESTIOM: Did the boawrd LEDs Switch ON as expected?

-» Enter ¥ or M

EEE—=)

Figure 48 Switch LEDs test - Step1
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6. Press the switch as instructed and observe the behavior of LEDs. If you observe the same behavior as

mentioned in the terminal message, press Y. The following window is displayed.

Eile Edit Setup Control Window Help

You pressed ""3"
S
S

LED-HS
LED-J&
LED-G?
LED-F4

and LED-H&
and LED-H7
and LED-F3
and LED-E1

will
will
sSuz will
Su3 will
PASSAFAIL QUESTION: Did the hoawrd LEDs Switch

ON
ON
ON
OH

Please press watch switch

Please press watch gswitch

Pleasze press watch gwitch

Pleaze press watch gswitch

OM as expected?

=» Enter ¥ or H

TEST PASSED — LEDA/SWITCH Test successful

Il T R e S s S

SPI Hemory Test
LPFDDR Memory Test
12C TEST

Switch Leds Test
SGHII Test

USB Test

o) o ] ]

Figure 49 Switch LEDs test - Step2

7. Press 4 to begin the SGMII test. After few seconds, the following message is displayed.

.E”E Edit Setup Control Window Help

L I o I R S B S e e R S s ]

SPI Hemowy Test
LPDDR Memory Test
12C TEST

Switch Leds Test
SGHII Test

USBE Test

W e i B =
I

You pressed "4"

o e e e e e

M e SmartFus ion2 Ethernet Examp le  sebssm-smembns-bem- b

a key to select option below:

Enable auto—-negotiation to all speeds
1888Mphs Full duplex

188Hphs Full duplex

188Hphs Half duplex

18Hpbs Full duplex

18Hphs Half duplex

Display link status

= - - -
WoEnd D e o
e ] il il el e el £
(UL TR

L =) ) ]

Figure 50 SGMII Test-Step1
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8. Press a. The following message is displayed. Pressing a resets the terminal and the main menu is displayed on

terminal window as shown below.

COMT:57600baud - Tera Term V

Eile Edit Setup Control Window Help

1888Mpbs Full duplex
188Mphbs Full duplex
188Hphs Half duplex
18Mpbs Full duplex
18HMphs Half duplex
Display link status

= = = - -
Wl oL o
i e e e
R

Applying changes and resetting system.

) . - - - , . -
sawrsd EmartFusion2 EUAL KIT Manufacturing Test s
e e e e e e e e e e e e e e e e
FirnwarelersionsAuthor/Description:
Copyright MicroSemi Corporation 2812

EPFI Memory Test
LPDDR Memory Test
12C TEST

Switch Leds Test
SGHII Tes=st

USE Test

Enable auto-negotiation to all speeds A

Ll R R e e R R s

Lo o= ) ]

Figure 51 SGMII Test-Step2

9. Press 4. The following message is displayed.

COMT:57600baud - Tera Term V
.EHE Edit Setup Contrel Window Help

&Pl Hemory Test
LPDDR Memory Test
12C TEST

Switch Leds Test
SGHII Te=st

USB Test

g

1888Mphs Full duplex
188Hpbs Full duplex
188HMphs Half duplex
18Mpbs Full duplex
18Mphs Half duplex
Display link status

el AL e o
ol ol il el il el e )
we me ue we an wn wn §3

a key to select option below:
Enabhle auto-negotiation to all speeds

Figure 52 SGMII Test-Step3

60

UG0541: SmartFusion2 SoC FPGA Evaluation Kit User Guide



& Microsemi

7— Manufacturing Test

10. Wait for approximately five seconds and press s to get the MAC and IP addresses. The following message is
displayed on the terminal window.

COM7:57600baud - Y e
N Eile Edit Setup Control Window Help
|| )

=
=

oyl
=

Figure 53 SGMII Test-Step4
Note: IP address may vary PC to PC. It may not be the same as displayed on the snapshot.

11. Press Reset button (SW6) to switch to main menu. After pressing SW6 the main test window is displayed.

4. COM7:57600baud - Tera Term VT o B Sy
| File Edit Setup Contrel Window Help

a key to select option below:

Enable auto-negotiation to all speeds
1888Mphs Full duplex

188Mphs Full duplex

188Mphs Half duplex

18Mpbs Full duplex

18Mphs Half duplex

Display link status

Ul T =" - o T

[ Lo Lo L L R L
ol e e e el el el £
IR T TITE

SmartFusionZ EUAL HKIT <(M25825 Manufacturing Test wsseess
e e b e e el e D e B DB e e e b e e el e e D e D e e e e
FirnwarelersionsAuthor-Description:

Copyright MicroSemi Corporation 2812

HMEHI momonmomm s mom o monw s o m o w W

SPI Memory Test
LPDDR Memory Test
12C TEST

Switch Leds Test
SGHII Test

USB Test

Figure 54 SGMII Test-Step5
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Note: While running SGMII test, if the link-up is not proper the following message is displayed.

-
. COMT:57600baud - T

[

|- T ——
0| Eile Edit Setup Control Window Help

A g gl

=,

= 4

Figure 55 SGMII Test-Error Message

Note: If this error occurs, ensure that
e Ethernet cable is connected properly to J13.
e Jumper J22,J23 are shorted to 1-2 Position
e Rerun the SGMII test as explained above.

12. Press 5 to begin the USB test. The following screen is displayed.

B CoM35:57600baud - Tera Term VT

File Edit Setup Control Window Help

363636 3636 36 3636 3630 33 3% MEML 3632 3 36 3 38 36 36 36 36 36 36 38 36 36 36 3636 3 33 3

=10l x|

SPI Memory Test
LFDDR HMemory Test
I2C TEST

Switch Leds Test
SGHMII Test

USB Test

You pressed 6"

USB test in progress...

Observe the digonal movement of

3 36 3636 3636 3636 I

3 36 3636 3636 3636 33

3 36 3636 3636 336 3

3 36 3636 3636 3636 I

3 36 3636 3636 3636 36363

*************y

mouse curser

on screen for next 18-15 secs

Figure 56 USB Test - Step1
Note: Ensure that Conn P1 is connected with test PC through the USB Cable.
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Mouse cursor of test PC moves diagonally on the test PC screen for next 10 to 15 seconds. The following menu is
displayed after 10 to 15 seconds.

5 _lof x|

3E-3E-36-3E 36 36 3 3 LPDDR Memury Test 33336363 ¥¥EEEE
3E-3E-36-3E 36 36 3 3 I12C TEST 363636363636 3 3 3 36 3
363636 36 36 36 3E 3 Switch Leds Test 363636 363636 3 3 36 3 3 3
363636 36 36 36 3E 3 SGHII Test 363636 36 3636 3E 36 3 36 3 33

3636366 36 36 3 3 UsB Test *************ﬂ

You pressed

USB test in progress...

Observe the digonal movement of mouse curser on screen for next 18-15 secs

Did you observe the digonal movement of mouse curser

-» Enter ¥ or H:[]

Figure 57 USB Test - Step2
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Switches and LED Tests

Use the following switches to test the corresponding LED:
e Press SW1, H5 LED must glow.
e Press SW3, H6 LED must glow.
e Press SW4, J6 LED must glow.
e Press SW2, H7 LED must glow.

Debugging the Board

If the board is not programmed successfully, check if all the required power supplies, clocks, and reset signals are
within the accepted range or not.

Power Supply Validation
1. Check for all default jumper settings as per Table 4.

2. After power ON, power supplies with respect to the ground must be measured and the range must be
as listed in Table 15.

Table 15 Power Supply Range

Power Rail Probing Point Accepted Voltage Range. (in Volt)
1P2V C95 Pin 2 1.15<VDD_REG<1.25

5P0OV C16 pin 2 4.75<5P0V<5.25

3P3V C76 pin 2 3.15<3P3V<3.46

2P5V C107 pin 2 2.375<2P5V<2.625
3P3V_LDO C99 pin 1 3.135<3P3V_LD0O<3.465
2P5V_LDO C100 pin 1 2.375<2P5V_LD0O<2.625
DDR_VTT C22 pin 1 0.88< DDR3_VTT<.92
1POV_PHY C36 pin 1 0.95<1P0OV_PHY<1.05

1P8V C31pin 1 1.78<1P8V<1.82

3. LEDs (top left of board) corresponding to their respective power rails must glow.
4. Ripples on power rails must be within + 5% of respective voltage rail.

Clock Measurement
Measure clock signal at Y2 pin 3 and ensure that the stable 50 MHz signal is available.

Reset Measurement
Measure reset signal at resistor R14 and ensure that this is 3.3 V and held High.

FPGA Programming
Check whether SmartFusion2 has been successfully programmed through the JTAG interface.
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List of Changes

The following table lists critical changes that were made in the current version of this document.

Revision Changes Page
Revision 4 Updated LPDDR resolution changes (SAR 52540, SAR 57285, SAR 61490, N/A
(September 2015) SAR 53271).
Revision 3 Updated 7— Manufacturing Test section (SAR 59968). 41
(December 2014)
Revision 2 Removed the 'Testing the Hardware' section (SAR 60162). 10
(August 2014)

Updated Figure 12(SAR 59672). 19
Revision 1 Initial release. NA

(March 2014)
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Product Support

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

Customer Service

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

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

Customer Technical Support Center

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

Technical Support

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

Website

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

Contacting the Customer Technical Support Center

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

Email

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

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

My Cases
Microsemi SoC Products Group customers may submit and track technical cases online by going to My Cases.
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Product Support

Outside the U.S.

Customers needing assistance outside the US time zones can either contact technical support via email
(soc_tech@microsemi.com) or contact a local sales office. Sales office listings can be found at
www.microsemi.com/soc/company/contact/default.aspx.

ITAR Technical Support

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

Power Matters™

Microsemi Corporate Headquarters
One Enterprise, Aliso Viejo,
CA 92656 USA

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

Fax: +1 (949) 215-4996

E-mail: sales.support@microsemi.com

© 2015 Microsemi Corporation. All
rights reserved. Microsemi and the
Microsemi logo are trademarks of
Microsemi  Corporation. All  other
trademarks and service marks are the
property of their respective owners.

Microsemi Corporation (Nasdag: MSCC) offers a comprehensive portfolio of semiconductor
and system solutions for communications, defense & security, aerospace and industrial
markets. Products include high-performance and radiation-hardened analog mixed-signal
integrated circuits, FPGAs, SoCs and ASICs; power management products; timing and
synchronization devices and precise time solutions, setting the world's standard for time; voice
processing devices; RF solutions; discrete components; security technologies and scalable
anti-tamper products; Ethernet solutions; Power-over-Ethernet ICs and midspans; as well as
custom design capabilities and services. Microsemi is headquartered in Aliso Viejo, Calif., and
has approximately 3,600 employees globally. Learn more at www.microsemi.com.

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