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1 - Introduction

The SmartFusion®2 system-on-chip (SoC) field programmable gate array (FPGA) Security Evaluation Kit
(M2S090TS-EVAL-KIT) is restriction of hazardous substances (RoHS) compliant and enables you to develop
applications that involve the following:

e Data security

e  Motor control

e  System management

e Industrial automation

e High-speed serial I/O applications:
—  Peripheral component interconnect express (PCle)
—  Serial gigabit media independent interface (SGMII)
— User customizable serial interfaces

SmartFusion2 Security Evaluation Kit Contents
Table 1 lists the M2S090TS-EVAL-KIT contents.
Table 1 Kit Contents

Quantity Description

SmartFusion2 Security Evaluation Board with the 90 K LE M2S090TS-1FGG484 device

12 V/2 A Wall-Mounted Power Adapter

FlashPro4 JTAG programmer

USB 2.0 A-Male to Mini-B cable for UART/power interface (up to 1 A) to PC

Quickstart Card

Free one-year Libero SoC Platinum Software License (v11.5 or later)

e e N

PCle Control Plane Demo Design already programmed on the device

Note: The SmartFusion2 device can be programmed using on board SPI Slave (FlashPro5) mode or external FlashPro4
programmer. SoftConsole debugging cannot be performed using SPI Slave mode. FlashPro4 programmer is required to
develop/debug the embedded applications with SoftConsole, Identity, or SmartDebug tool.

SmartFusion2 Security Evaluation Kit Web Resources
M2S090TS-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 M2S090TS-EVAL-KIT offers a full-featured Evaluation Board for SmartFusion2 SoC FPGAs. This board has the
following features integrated on a single chip:

e Reliable flash-based FPGA fabric

e 166 MHz ARM® Cortex®-M3 processor

e Advanced security processing accelerators
o Digital signal processing (DSP) blocks

M2S090TS-EVAL-KIT SmartFusion2 Security Evaluation Kit User Guide 5
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e  Static random-access memory (SRAM)
e Embedded non-volatile memory (eNVM)
e High-performance communication interfaces

The SmartFusion2 Security Evaluation board has numerous standard interfaces such as:

An RJ45 for 10/100/1000 Ethernet

One full-duplex serializer/deserializer (SERDES) lane through sub-miniature version A (SMA) connectors
A 64-bit GPIO Header

e Various connectors for serial peripheral interface (SPI) support

The SmartFusion2 memory management system supports 512 Mb on-board low-power double data rate (LPDDR)
SDRAM memory and 64 Mb SPI flash memory. The SERDES block can be accessed using the PCle edge connector
or high-speed SMA connectors.

The board supports the M2S090TS device in an FGG484 package. The PCB has eight layers and manufactured with
FR4 dielectric material.

Block Diagram

Figure 1 shows the SmartFusion2 Security Evaluation Kit block diagram:
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Figure 1 SmartFusion2 Security Evaluation Kit Block Diagram
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Board Description

Board Overview
Figure 2 shows the snapshot of the SmartFusion2 Security Evaluation board with engineering silicon.
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Header
MicroUSB
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Current
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x1 PCle Edge On Board L.P Current
Connector 125 Mhz Crystals Measurement  SW3 sw2

Figure 2 SmartFusion2 Security Evaluation Board

Note: Microsemi® recommends using SMA Male to SMA Male Precision Cable 12 Inch length using PE-SR405FLJ Coax,
RoHS with SmartFusion2 Security Evaluation Kit. For more information, refer to www.pasternack.com/sma-male-sma-
male-pe-sr405flj-cable-assembly-pe39429-12-p.aspx
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Board Key Components
Table 2 shows key components of the SmartFusion2 Security Evaluation Kit.

Table 2 SmartFusion2 Security Evaluation Kit Components

Name

Description

SmartFusion2

M2S090TS-1FGG484 with data security feature

On Board 125 MHz

125 MHz clock oscillator(differential output)

x1 PCle edge connector

PCI Express edge connector with one lane

SW1, Sw2, SwW3, and

SW4 switches

Push button switches for user interface debugging applications.

SERDES reference clock
connectors

J17 and J21 - External clock is sourced through SMA connectors.

MicroUSB OTG

P1 - USB Micro AB connector, interfacing with the high-speed USB2.0 ULPI transceiver chip
USB3320, interfacing with FPGA pins of the SmartFusion2 MSS.

USB-UART terminal

J18 - FTDI programmer interface to program the external SPI flash.

10/100/1000 Ethernet
RJ45 Connector

J13 - RJ45 connector (Ethernet jack with magnetic) interfacing with Marvell 10/100/1000 BASE-T
PHY chip 88E1340S in SGMII mode, interfacing with the Ethernet port of the SmartFusion2 MSS
(on-chip MAC and external PHY).

12 V power supply input

J6 - The board is powered by a 12 V power source using an external +12 V/2 A DC jack.

On/Off Switch

SW?7 - Power ON or OFF switch from external DC Jack, +12 V DC.

50 MHz Oscillator

50 MHz clock oscillator

Low-Power DDR (LPDDR)

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

GPIO header J1 - General purpose input/output (GPIO) header for multi standard I/O (MSIO) signals to be
routed.
SW5 Four DIP switches for test and navigation.

Light-emitting diodes
(LEDs)

Eight active low LEDs that are connected to some of the user 1/Os for debugging.
Three active high LEDs that are used for power supply indication.

JTAG programming
header

J5 - The SmartFusion2 device on the Evaluation Kit can be programmed using a FlashPro4
programmer. FlashPro4 can be used to program the SmartFusion2 device. Programming header
for FlashPro4 programmer to program and debug the SmartFusion2 device.

Reset Switch

SW6 - Push-button system reset for the SmartFusion2 device.

Embedded trace macro
(ETM) debug header

J9 - ETM header for debugging.

RVI/IAR debug header

J4 - RVI header for application programming and debugging with Keil ULINK or IAR J-Link.

Tx/Rx SERDES SMA pairs

J10 - SERDESO TXD2 P
J15 - SERDESO TXD2 N
J16 - SERDESO RXD2 P
J20 - SERDESO RXD2 N

I°C header

H1 - Two I’C ports routed to header

Current measurement

TP14 - 1.2 V current sensing test point.

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

LP crystals Y4 and Y5 are 32.768 KHz crystal oscillators.

8 M2S090TS-EVAL-KIT SmartFusion2 Security Evaluation Kit User Guide




& Microsemi

2 —

Installation and Settings

Software Settings

Download and install the latest release of Microsemi Libero® System-on-Chip (SoC) software v11.5 or later from the
Microsemi website and register for a free Platinum software one year license. The Libero v11.5 or later installer has
FlashPro4 drivers. For instructions on how to install Libero and SoftConsole, refer to the Libero Installation and
Licensing Guide.

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

Hardware Settings

Jumpers, Switches, LEDs, and DIP Switch Settings

The recommended default jumpers, switches, LEDs, and DIP switch settings are defined in Table 3 through Table 5.
e Table 3 Jumper Settings
e Table 4 LEDs
e Table 5 Test Points

Connect the jumpers with the default settings to evaluate the pre-programmed demo design. Table 3 shows the
jumpers settings.

Note: Location of all the jumpers and test points are searchable in Figure 18 (page 42) and Figure 19 (page 43) of 5
— Board Components Placement section.

Table 3 Jumper Settings

Description Pin Default
Jumper P Settings
Jumper to select switch-side Pin 1-2 (Input A to the line side) that is on board 125 MHz
Mux inputs of A or B to the line | differential clock oscillator output will be routed to line side. Close
side.
Pin 2-3 (Input B to the line side) that is external clock required | Open
J23 to source through SMA connectors to the line side.
Jumper to select the output Pin 1-2 (Line side output enabled) Close
enable control for the line side
J22 outputs. Pin 2-3 (Line side output disabled) Open
Jumper to provide the VBUS Open
supply to USB when using in
J24 Host mode.
JTAG selection jumper to Pin 1-2 FP4 for SoftConsole/FlashPro Close
select between RVI header or - ‘ i ™ ink®
FlashPro4 header for Pin 2-3 RVI for Keil ULINK™/IAR J-Lin Open
application debug. Pin 2-4 for Toggling JTAG_SEL signal remotely using GPIO |
J8 capability of FT4232 chip. P
Jumpers to select either SW2 Pin 1-2 for Manual power switching using SW7 switch. Close
input or signal
ENABLE_FT4232 from Pin 2-3 for Remote power switch using GPIO capability of Open
J3 FT4232H chip. FT4232 chip.

M2S090TS-EVAL-KIT SmartFusion2 Security Evaluation Kit User Guide 9
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2 — Installation and Settings

Table 4 shows the power supply and Ethernet LEDs.

Table 4 LEDs
LED Description
DS1 - Green 5V rail.
DS2 - Green 3.3 Vrail.
DS3 - Green 12 V power source.
DS5 - Green Connected to parallel LED output port 0 (PO_LED[Q]) of Marvell PHY.
DS4 - Green Connected to parallel LED output port 0 (PO_LED[2]) of Marvell PHY.
DS6 - Green Connected to parallel LED output port 0 (PO_LED[3]) of Marvell PHY.

Table 5 shows the USB, ground, and other test points.
Table 5 Test Points

Test Point Description

TP8 USB switch I/O for DP signal.

TP9 USB switch I/O for DM signal.

TP1, TP2, TP4, TP5, GND

TP6, 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
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SmartFusion2 Power Sources

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

Figure 3 shows Voltage rails (12V,5V, 3.3V, 25V, 1.8V, 1.5V, and 1.0 V) available in the SmartFusion2 Security
Evaluation Kit.

12POV
e CORE
5POV 1P2V
! |
Lo 5POV_REG  EN be/bC
LX7165
NX9548
VDDI1,2,3,4,7 O-QI\J/E;‘; LVPTDTDR
P 3P3V A
T TPS51200 —T
LX7165

VDDI 5, 6
2P5V

LX7175 —T

1POV_PHY

LX7186

LPDDR, VREFO, VDDI 0,
PHY_1P8V, 1P8V

—T VDDAPLL,

LX7167
2P5V_LDO
LX8240 SERDES_0_Lxy_VDDAPLL
VPP, PLL Supply
3P3V_LDO

T /L—L SERDES_0_Lxy_REFRET

LX13043 SmartFusion2
I\/\/\/ SERDES_0_PLL_VDDA

SERDES_0_PLL_VSSA

Figure 3 Voltage Rails in the SmartFusion2 Security Evaluation Kit
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2 — Installation and Settings

I/O Voltage Rails
Table 6 shows the major power supplies for normal operation of the SmartFusion2 Security Evaluation Kit.
Table 6 I/O Voltage Rails

SmartFusion2 Bank I/0O Rail Voltage
BankO VDDIO 1.8V
Bank?2 VDDI2 3.3V
Bank3 VDDI3 3.3V
Bank4 VDDI4 3.3V
Bank5 VDDI5 3.3V
Bank6 VDDI6 25V
Bank7 VDDI7 25V
Bank 8 VDDI8 3.3V
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3 - Key Components Description and
Operation

This section describes the key component interfaces of the SmartFusion2 Security Evaluation Kit. For device
datasheets, refer to: http://www.microsemi.com/products/fpga-soc/design-resources/dev-kits/smartfusion2-kits

Powering Up the Board

The board is powered by a 12 V source using an external +12 V/2 A DC jack or PCle connector, as shown in
Figure 4. Protection mechanism enables the external DC jack supply.

When both the power sources are ON, board takes power from the 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

=

+12v J6

e 1z |ld

¥

J3

INOD
310d
AvA
AvA

YY)

sw7
1
2
o3
ENABLE_FT4232 I_SO/I/OA—
o

Figure 4 Powering Up the Board

Current Measurement

1.2 V Current Sensing for Normal Operation

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

The following steps describe how to measure the core power:
1. Measure the output voltage (Vour) at TP14.
2. | = (Vou'r/5)
3. Core power consumed, P= (1.2 V)*
For example, when the voltage measured across TP14 is 0.5 V then the consumed core power is 0.12 W.
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3 — Key Components Description and Operation

Figure 5 shows the on board core power measurement circuitry.

5.0V

TP14

50V
N U3t
Gain

[N
N
<

2

0.050_1%

1.2 V Regulator

TP16 TP17

LX7165

Figure 5 Core Power Measurement Circuitry

1.2 V Current Sensing for Flash*Freeze
The SmartFusion2 device consumes very less power in Flash*Freeze mode. The voltage across the sense resistor
(0.05 Q) must be measured directly using a precision digital multi-meter that can read sub milli-volts. Use TP16 and

TP17 test points to directly measure the 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

) *

EQ1
Note: Accuracy is £ 10%.

1.8 V Current Sensing

For applications which require current measurement, a high precision Operational Amplifier circuitry (U32 with gain
100) is provided on the board to measure the output voltage at test point TP15.
The following steps describe how to measure the core power:
1. Measure the output voltage (Vout) at TP15.
2. 1= (Vour/5)
3. Core power consumed, P = (1.8 V)*I
For example, when the voltage measured across TP15 is 0.5 V then the consumed core power is 0.18 W.

Figure 6 shows the on board 1.8 V power measurement circuitry.

50V

TP15

[N
®
<

FAAAMAH

0.05Q_1%

1.8 V Regulator

LX7167

Figure 6 1.8 V Power Measurement Circuitry

Note: Accuracy is £ 10%.
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Memory Interface

Memory Interface

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

Micron
CLK >
DQI15:0]
MDDR- Bank0 LPDDR
A[13:0] p-| MT46H32M16LFBF-6
. Control lines
SmartFusion2
SPI_0 SPI Flash
Bank2 W25Q64FVSSIG

Winbond Electronics

Figure 7 SmartFusion2 Memory Interface
LPDDR SDRAM

An individual chip with 512 Mb LPDDR SDRAM memory is provided as flexible volatile memory for user applications.
The LPDDR interface is implemented in bank 0.

Following are the LPDDR SDRAM specifications:
e MT46H32M16LF — 8 Meg x 16 x 4 banks
e Density: 512 Mb
e Data rate: LPDDR 16-bit at 400 Mbps = 6.4 Gbps
Note: For more information, refer to page 3 of Board Level Schematics document (provided separately).

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

SERDESO Interface

The SERDESO has four lanes connected as below:
1. Lane 0 is directly routed to the PCle connector.
e TXPad - trace > 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 pads with a 6 inch trace
and 2 vias.

e TXPad - via (to Bottom layer) - trace = AC Coupling = trace - via (to top layer) 2> RX pad
3. Lane 2 routed to SMA connectors.

M2S090TS-EVAL-KIT SmartFusion2 Security Evaluation Kit User Guide 15
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3 — Key Components Description and Operation

e TXPad - trace > AC Coupling->trace - SMA connector pad
e RXPad-> trace > via (to bottom layer) > trace > Vvia (to top layer) > SMA connector Pad
4. Lane 3is routed to Marvell PHY (88E1340S).

e TXpad—> trace> AC Coupling—> trace > via—> trace routed in (6th layer) > via (to top
layer) > Marvel PHY pin

e RXpad-—> via—> trace routedin 6thlayer - via (to top layer) > trace > AC Coupling
- trace 2 Marvel PHY pin

The SERDESO reference clock 0 is routed directly from the PCle connector to the SmartFusion2 device.

The 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 (£ 0.3)V
o Differential LVDS
» Symmetry: 50% (+ 10%)
» Rise/Fall Time: 1 ns Max @ 20% to 80% of supply (3.3 V)
» 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 Interface

SERDESO

SmartFusion?2

RXD1

Lane 1 TXD1 Loopback
—>

L q—RXDO0

Lane O TXDO

-

RXD3
< Marvell

TXD3 PHY

Lane 3
_>—

¢ RXD2 ®
TXD2 >®

Lane 2 SMA

REF CLKO

PCle
Connector

-

REF CLK1P

[

REF CLKIN

O/Ps

AUA

Marvell

MUX

PHY

MUX Circuit

On board
A Oscillator
®
B ©SMA 33V
J23
MUX Sel °
3.3V
OIP Sel J22

Note:

Figure 8 SERDESO Interface
For more information on J22 and J23 jumpers, refer to Table 3.

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 capacitors.
e For more information, refer to page 4 of Board Level Schematics document (provided separately).
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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 supports the optional OTG protocol.

SmartFusion2

Bank2

——Control lines—>|

( DATA[7:0] \

u20

CPEN

_ [——|REFCLK
26 MHz ]
T _Ixo
USB- PHY
USB3320

¢ 5P0V
u19 ]'

MAX1823B

Jumper J24
oTG ?

Capable K VBUS
VBUS = ’\}\/\:

2.20F P1

VBUS

——

Micro-AB
usB
Connector

DM

4
\

DP

A
\

ESD
Diodes

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

Marvell PHY (88E1340S)

The SmartFusion2 Security Evaluation Kit uses the Marvell Alaska PHY device (88E1340S) for Ethernet
communications at 10/100/1000 Mbps. The 88E1340S device has four independent Giga Bit Ethernet transceivers.
However, the board uses only one transceiver. Each transceiver performs all the physical layer functions for 10BASE-
T, 100BASE-TX, and 1000BASE-T full-duplex or half-duplex Ethernet on the CAT5 twisted pair cable. The PHY
device is connected to a user-provided Ethernet cable through an RJ45 connector with built-in magnetics.

The 88E1340S device supports the quad SGMII for direct connection to a SmartFusion2 chip. Refer to Figure 10. It is
configured through the CONFIG [3:0] and CLK_SEL [1:0] registers.

CLK_SEL [1:0] is used to select the reference clock input option. On board, the status of the CLK_SELO register 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 100 Q differential internal termination resistor.

e RCLK — Giga Bit 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: 1 ns Max - 20% to 80% of supply (3.3 V)

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

18

M2S090TS-EVAL-KIT SmartFusion2 Security Evaluation Kit User Guide



& Microsemi
Marvell PHY (88E1340S)

SERDESO 0
s < SGMIl > .

T

PO Magnetics/Jack |J13
Bank7 |<¢————————MDC/ MDIO/ INT/ PHY_RST—————— >
3
Clocks

Gl|= RCLK1
Hl< RCLK2

Differential Clocks

Conéelors
SmartFusion2 F—, " Marvell PHY
Oscillator- 88E134OS

125MHz

| 1588 REFCLK+—> per cikp
/71588 REFCLK-—# REF_CLKN

> SCLK

XTAL_IN

25 MH
2 | xTAL ouT

ul14

UsB FT4232H j> JTAG

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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3 — Key Components Description and Operation

Programming

The SmartFusion2 device can be programmed through the SPI Slave/JTAG interface. Figure 11 shows various ways
of SmartFusion2 programming. Refer to Appendix 2 — FPGA Programming using FlashPro4 section for programming
the device using SPI Slave interface.

3P3V

J9 _
FLASH_GOLDEN_N | ETM Trace | Jlink Tracer Cable
—————p

MUX Debugger
RVI
0 HEADER |74
JTAG = »
11
FP4 Cable

FP4 Header [

SmartFusion?2 J5

S 33V
8 j u14
-
JTAG_SEL |« oo CDI1 USB-UART
Terminal
-l
% FT4232H Ji8s
SC_SPI |= >

Figure 11 SmartFusion2 Programming Interface

JTAG_SEL: JTAG_SEL is used to switch between FlashPro4 header (High) and RVI header or ETM header (Low).
For more information on J8 jumper, refer to Table 3.

RVI Header: A 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 on
board SPI Slave (FlashPro5) or external FlashPro4 programmer. In addition, the FlashPro4 programmer is used to
debug the software using SoftConsole.

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

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 different configurations.

Entire USB protocol is 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 or X-Off software handshaking.
+1.8 V (chip core) and +3.3 V I/O interfacing (+5 V tolerant).

J2

FT4232H
o
i
L
- <
PA
_SC_SPI | | :
SmartFusion2 [ = : |
_—
u10 :__ o Jis
I
I
I
88E1340S [—ITAG B
I
b DM
< » | >
- il
f——— DP USB_MINI_RECEP
i -~
Power Control : :
_Remotely | |
- I C,
< > ! | ESD
: I Diodes
L
SmartFusion2 Ir———l
SoC FPGA | .
' Serial
I
o18 RXO)l AR L EEPROM EEPROM
G19 (TXD) 1 D
L
' |
- >
-==! OSCI
] 12 MHz
osco| T

Figure 12 FTDI Interface

Note: For more information, refer to page 14 of Board Level Schematics document (provided separately).
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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 MSIO61NB2/I2C_0_SCL/GPIO_31_B/USB_ 12C0_SCL 10, 14
DATAL C

G17 MSIO61PB2/12C_0_SDA/GPIO_30_B/USB_ 12C0_SDA 11, 15
DATAO _C

R22 MSIO11NB3/CCC_NE1_CLKI0/I2C_1_SCL/ 12C1_SCL 2,6
GPIO_1_A/USB_DATA4 A

P22 MSIO11PB3/CCC_NEO_CLKIO/I2C_1_SDA/ 12C1_SDA 3,7
GPIO_0_A/USB_DATA3_A

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

System Reset

The DEVRST_N signal (active low) is asserted in the following cases:
e  When you press the SW6 (push-button switch) switch
e When the power supply level 3.3 V or 1.2 V falls below the threshold level
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

33V

10K

3.3V
U3
DS1818 $ DEVRST_n
Reset

J_swe SmartFusion2

JR L——o -
—— 1UF Push button switch

Figure 13 System Reset Interface
Note: For more information, refer to pagel3 of Board Level Schematics document (provided separately).
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Clock Oscillator

Clock Oscillator

50 MHz Clock Source

A 50 MHz clock oscillator with an accuracy of +/-50 ppm is available on the board, refer to Figure 14. 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 Security SmartFusion?2 - SmartFusion2 Pin Name
Evaluation Kit Package No
50MHZ_ SECLK_ WST_K1 K1 MSIOD178PB7/CCC_SWO0_CLKIO
2P5V
Y——TRISTATE VDD
Osc- 50 MHz

50MHZ_ SECLK_WsT k1| SmartFusion2

fGND -

Figure 14 50 MHz Clock Oscillator Interface
Note: For more information, refer to page 6 of Board Level Schematics document (provided separately).

Different Clock Sources
Following are the different clock sources used in the SmartFusion2 Security Evaluation 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.

User Interface

User LEDs
The board has eight active low LEDs, which are connected to the SmartFusion2 device. Table 9 shows the on board
user LEDs.
Table 9 LEDs
SmartFusion2 Security SmartFusion?2 - Package Pin SmartFusion2 Device Pin Name
Evaluation Board Pin Number
LEDO - Yellow E1l MSI0143PB8
LED1 - Yellow F4 MSIO145NB8
LED2 — Green F3 MSI0145PB8
LED3 — Green G7 MSIO146NB8
LED4 — Red H7 MSI0146PB8
LED5 — Red J6 MSIO148NB8
LEDG6 — Blue H6 MSI10148PB8
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SmartFusion2 Security
Evaluation Board Pin

SmartFusion?2 - Package Pin
Number

SmartFusion2 Device Pin Name

LED7 - Blue

H5

MSIO150NB8

+3.3V

O

499 Ohms

SmartFusion2

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

Push-Button Switches

The SmartFusion2 Security Evaluation Kit comes with five push-button tactile switches that are connected to the
SmartFusion2 device. Table 10 shows the on board push-button switches.

Table 10 Push-Button Switches

SmartFusion2 Security SmartFusion2 - Package Pin SmartFusion2 Device Pin Name
Evaluation Board Pin Number
SWITCH1 L20 MSIO17NB3/SPI_1_SS0/GPIO_13 A
SWITCH2 K16 MSIO23NB3/SPI_1_SS1/GPIO_14 A
SWITCH3 K18 MSIO24PB3/SPI_1_SS2/GPIO_15_A
SWITCH4 J18 MSIO24NB3/SPI_1_SS3/GPIO_16_A
SW6 R15 DEVRST_N

+3.3

; 10K

SWITCH1

SWITCH2

1
1
J_ SWITCH3 | SmartFusion2
1

SWITCH4

Figure 16 Switches Interface
Note: For more information, refer to page 15 of Board Level Schematics document (provided separately).
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Slide Switches-DPDT
SW?7 - Power ON or OFF switch from external DC Jack, +12 V DC.

DIP Switch- SPST

SW5 - A DIP switch that has four connections to the SmartFusion2 device. Table 11 shows the onboard DIP

switches.
Table 11 DIP Switches

SmartFusion2 Security SmartFusion?2 - Package Pin SmartFusion2 Device Pin Name
Evaluation Board Pin Number

DIP1 L19 MSIO18PB3/SPI_1_SS4/GPIO_17_A
DIP2 L18 MSIO18NB3/SPI_1_SS5/GPIO_18 A
DIP3 K21 MSIO19PB3/SPI_1_SS6/GPIO_23 A
DIP4 K20 MSIO19NB3/SPI_1_SS7/GPIO_24 A

w
)
<

4.7% 4.7K: 4.7k 47
SW5

H DIP1
C T
|:|:| DIP2
SmartFusion2
DIP
T 1 3
DIP4
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 shows the GPIO
header pin out details.

Table 12 GPIO Header PinOut

GPIO SmartFusion2 — U1 GPIO SmartFusion2 — U1
Header- Header-

J1 J1

Pin Package | Pin Name Pin Package | Pin Number
Number | Number Number | Number

1 AB15 MSIO213PB5/VCCC_SE1_CLKI 2 3P3V

3 AA15 MSIO213NB5 4 VSS

5 VSS 6 AA16 MSI10222PB5
7 AB18 MSIO230PB5 8 AAL17 MSI0222NB5
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GPIO SmartFusion2 — U1 GPIO SmartFusion2 — Ul
Header- Header-

J1 J1

Pin Package | Pin Name Pin Package | Pin Number
Number | Number Number | Number

9 AB19 MSIO230NB5 10 VSS

11 VSS 12 AB17 MSIO221PB5
13 Y18 MSIO228PB5 14 AA18 MSIO221NB5
15 Y19 MSI0228NB5 16 VSS

17 VSS 18 Y17 MSI0226PB5
19 W16 MSI10224PB5 20 W17 MSIO226NB5
21 V16 MSI10224NB5 22 VSS

23 VSS 24 ul4 MSI0218PB5
25 Cc22 MSIO60PB2/MMUART_0_RXD/GPIO_28 B/USB_STP_C | 26 ul5 MSIO218NB5
27 B22 MSIO60NB2/MMUART _0_CLK/GPIO_29 B/USB_NXT_C | 28 VSS

29 VSS 30 V13 MSIO211PB5
31 Y15 MSIO216PB5 32 V14 MSIO211NB5
33 W15 MSIO216NB5 34 VSS

35 VSS 36 G5 MSIO98PB8
37 F5 MSIO132PB8 38 G6 MSIO131NB8
39 F6 MSIO132NB8 40 VSS

41 VSS 42 E4 MSIO138PB8
43 C4 MSI0127PB8 44 ES5 MSIO138NB8
45 D5 MSIO127NB8 46 VSS

47 VSS 48 C3 MSIO129PB8
49 B2 MSIO136PB8 50 B3 MSIO129NB8
51 A2 MSIO136NB8 52 VSS

53 VSS 54 C1 MSIO140PB8
55 D1 MSIO142PB8 56 Bl MSIO140NB8
57 D2 MSIO142NB8 58 VSS

59 VSS 60 D3 MSIO134PB8
61 3P3V 62 D4 MSIO134NB8
63 3P3V 64 VSS
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Table 13 lists the pins for SmartFusion2 M2S090TS-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 M2S090TS-FGG484

Package Pin M2S090TS-FGG484 Pin Name
Al VSS

A2 MSIO136NB8

A3 DDRIO99NB1

A4 DDRIO99PB1

A5 DDRIO98NB1

A6 DDRIO92NB1/GB4/CCC_NW1_CLKI2
A7 DDRIO89PB1/MDDR_DQ_ECC1
A8 DDRIO89NB1/MDDR_DQ_ECCO
A9 DDRIO87NB1/MDDR_DQ1

Al10 DDRIO84PB1/MDDR_DM_RDQSO0
All DDRIO84NB1/MDDR_DQ4

Al2 DDRIO81PB1/MDDR_DQ8

Al13 DDRIO81NB1/MDDR_DQ9

Al4 DDRIO77PB1/GB12/CCC_NE1_CLKI2/MDDR_DQ12
Al5 DDRIO77NB1/MDDR_DQ13

Al6 DDRIO72PB1/MDDR_CLK

Al7 DDRIO72NB1/MDDR_CLK_N

Al8 DDRIO71PB1/MDDR_BAO

Al19 DDRIO71NB1/MDDR_BA1

A20 DDRIO67NB1/MDDR_ADDR6

A21 DDRIO64PB1/MDDR_ADDR10
A22 VSS

AAl VSS

AA2 SERDES_0_TXDO N

AA3 VSS

AA4 SERDES 0 TXD1 N

AA5 VSS

AAB SERDES_0_TXD2_N

AAT7 VSS

AA8 SERDES_0_TXD3_N

AA9 VSS

AA10 MSIO198PB5
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Package Pin M2S090TS-FGG484 Pin Name
AAll MSI0203PB5

AA12 MSI0204PB5

AA13 MSIO209PB5/VCCC_SEO_CLKI
AAl4 VSS

AA15 MSIO213NB5

AA16 MSI10222PB5

AA17 MSIO222NB5

AA18 MSIO221NB5

AA19 VDDI5

AA20 XTLOSC_AUX_EXTAL

AA21 XTLOSC_MAIN_EXTAL

AA22 JTAGSEL

AB1 VSS

AB2 SERDES_0_TXDO_P

AB3 VSS

AB4 SERDES 0 TXD1 P

AB5 VSS

AB6 SERDES 0 TXD2 P

AB7 VSS

ABS8 SERDES 0 TXD3 P

AB9 VSS

AB10 MSIO198NB5

AB11 MSIO203NB5

AB12 VDDI5

AB13 MSIO208PB5/CCC_SW1_CLKI3
AB14 MSIO208NB5

AB15 MSIO213PB5/VCCC_SE1_CLKI
AB16 VSS

AB17 MSI0221PB5

AB18 MSI0230PB5

AB19 MSIO230NB5

AB20 XTLOSC_AUX_XTAL

AB21 XTLOSC_MAIN_XTAL

AB22 VSS

Bl MSIO140NB8

B2 MSIO136PB8

B3 MSIO129NB8

B4 VSS

B5 DDRIO98PB1

B6 DDRIO92PB1/GB0/CCC_NWO0_CLKI3
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Package Pin M2S090TS-FGG484 Pin Name
B7 DDRIO91NB1/MDDR_DQS ECC_N
B8 VDDI1
B9 DDRIO87PB1/MDDR_DQO
B10 VSS
B11 DDRIO85PB1/MDDR_DQSO0
B12 VDDI1
B13 DDRIO79PB1/GB8/CCC_NEO_CLKI3/MDDR_DQS1
B14 VSS
B15 DDRIO74PB1/MDDR_CKE
B16 VDDI1
B17 DDRIO70NB1/MDDR_ADDRO
B18 VSS
B19 DDRIO67PB1/MDDR_ADDR5
B20 VDDI1
B21 DDRIO64NB1/MDDR_ADDR11
B22 MSIO60NB2/MMUART 0 CLK/GPIO 29 B/USB _NXT C
C1 MSI0140PB8
C2 VDDI8
C3 MSIO129PB8
C4 MSI0127PB8
C5 DDRIO97PB1
C6 VDDI1
Cc7 DDRIO91PB1/MDDR_DQS_ECC
C8 VSS
C9 DDRIO88NB1
C10 VDDI1
Cl1 DDRIO85NB1/MDDR_DQSO0_N
Cl12 VSS
C13 DDRIO79NB1/MDDR_DQS1 N
Cl4 VDDI1
C15 DDRIO74NB1/MDDR_CS_N
C16 DDRIO70PB1/MDDR_BA2
C17 DDRIO68PB1/MDDR_ADDR3
C18 DDRIO68NB1/MDDR_ADDR4
C19 DDRIO66NB1/MDDR_ADDR7
C20 DDRIO66PB1/MDDR_ODT
C21 VSS
c22 MSIO60PB2/MMUART 0 RXD/GPIO_28 B/USB_STP C
D1 MSI0142PB8
D2 MSIO142NB8
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Package Pin M2S090TS-FGG484 Pin Name
D3 MSIO134PB8

D4 MSIO134NB8

D5 MSIO127NB8

D6 DDRIO97NB1

D7 MDDR_IMP_CALIB

D8 DDRIO90NB1/MDDR_DM_RDQS_ECC

D9 DDRIO88PB1/CCC_NW1_CLKI3

D10 DDRIO83PB1/MDDR_DQ5

D11 DDRIO83NB1/MDDR_DQ6

D12 DDRIO80PB1/MDDR_DQ10/CCC_NEO_CLKI2
D13 DDRIO80ONB1/MDDR_DQ11

D14 DDRIO76PB1/CCC_NE1_CLKI3/MDDR_DQ14
D15 VSS

D16 DDRIO69PB1/MDDR_ADDR1

D17 VDDI1

D18 DDRIO62PB1/MDDR_ADDR14

D19 VSS

D20 DDRIO63NB1/MDDR_ADDR13

D21 MSI59NB2/MMUART 0 _TXD/GPIO 27 B/USB DIR C
D22 FLASH_GOLDEN_N

El MSI0143PB8

E2 MSIO143NB8

E3 VSS

E4 MSIO0138PB8

ES5 MSIO138NB8

E6 VSS

E7 DDRIO93PB1/MDDR_TMATCH_ECC_OUT
E8 DDRIO90PB1/MDDR_TMATCH_ECC_IN

E9 VSS

E10 DDRIO86NB1/MDDR_DQ3

E1l VDDI1

E12 DDRIO82PB1/MDDR_DQ7

E13 DDRIO76NB1/MDDR_DQ15

El4 VSS

E15 DDRIO73PB1/MDDR_RESET_N

E16 DDRIO69NB1/MDDR_ADDR?2

E17 DDRIO65PB1/MDDR_ADDRS8

E18 DDRIO62NB1/MDDR_ADDR15

E19 DDRIO63PB1/MDDR_ADDR12

E20 VDDI2
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Package Pin M2S090TS-FGG484 Pin Name
E21 MSIO58NB2/MMUART_0 DCD/GPIO_22 B
E22 MSIO58PB2/MMUART_0_RI/GPIO 21 B
F1 VDDI8
F2 MSIO152NB8
F3 MSIO145PB8
F4 MSIO145NB8
F5 MSIO132PB8
F6 MSIO132NB8
F7 VDDI1
F8 DDRIO93NB1/CCC_NWO_CLKI2
F9 VDDI1
F10 DDRIO86PB1/MDDR_DQ?2
F11 VSS
F12 DDRIO82NB1/MDDR_TMATCH_0_OUT
F13 VDDI1
F14 DDRIO75PB1/MDDR_RAS N
F15 DDRIO73NB1/MDDR_CAS_N
F16 VSS
F17 DDRIO65NB1/MDDR_ADDR9
F18 MSIO57NB2/MMUART_0 DSR/GPIO_20_B
F19 MSIO57PB2/MMUART 0 CTS/GPIO_19 B/USB_DATA7 C
F20 MSIO56NB2/MMUART 0 DTR/GPIO_18 B/USB_DATA6 C
F21 MSIO56PB2/MMUART_0_RTS/GPIO_17_B/USB_DATA5 _C
F22 VDDI2
Gl MSIO156NB8
G2 MSIO152PB8
G3 MSIO154NB8
G4 VDDI8
G5 MSIO131PB8
G6 MSIO131NB8
G7 MSIO146NB8
G8 CCC_NW1 PLL_VSSA
G9 CCC_NW1_PLL VDDA
G10 VREF
G111 VREF
G12 DDRIO78PB1/MDDR_TMATCH_O0_IN
G13 DDRIO78NB1/MDDR_DM_RDQS1
G14 DDRIO75NB1/MDDR_WE_N
G15 VREF
G16 MSIO61NB2/I2C_0_SCL/GPIO_31 B/USB_DATA1 C
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Package Pin M2S090TS-FGG484 Pin Name
G17 MSIO61PB2/12C_0_SDA/GPIO_30 B/USB_DATAQ0_C

G18 MSIO55NB2/MMUART 1 _RXD/GPIO_26 B/USB_DATA3_C
G19 MSIO55PB2/GB14/VCCC_SE1_CLKI/MMUART_1 CLK/GPIO_25 B/USB_DATA4 C
G20 VSS

G21 MSIO53NB2/MMUART 1 _DCD/GPIO_16 B

G22 MSIO53PB2/CCC_NE1_CLKI1/MMUART_1 RI/GPIO_15 B
H1 MSIO156PB8/GB6/CCC_NW1_CLKI1

H2 VSS

H3 MSIO154PB8

H4 MSIO150PB8

H5 MSIO150NB8

H6 MSI0148PB8

H7 MSI0146PB8

H8 CCC_NWO_PLL_ VDDA

H9 VSS

H10 VDD

H11 VSS

H12 VDDI1

H13 VSS

H14 VDDI1

H15 CCC_NEO_PLL_VDDA

H16 MSS_MDDR_PLL_VDDA

H17 MSS MDDR_PLL_VSSA

H18 VDDI2

H19 MSIO54NB2/MMUART_1_TXD/GPIO_24 B/USB_DATA2 C
H20 MSIO54PB2/GB10/VCCC_SEO_CLKI/USB_XCLK_C

H21 MSIO51INB2/MMUART 1 _DTR/GPIO_12 B

H22 MSIO51PB2/MMUART_1 RTS/GPIO_11 B

J1 MSIO158PB8/CCC_NW1_CLKIO

J2 MSIO158NB8

J3 MSIO157PB8/GB2/CCC_NWO0_CLKI1

J4 MSIO157NB8

J5 VSS

J6 MSIO148NB8

J7 VDDI8

J8 CCC_NWO_PLL_VSSA

J9 VDD

J10 VSS

J11 VDD

J12 VSS
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Package Pin M2S090TS-FGG484 Pin Name
Ji3 VDD
J14 VSS
J15 CCC_NEO PLL_VSSA
J16 CCC_NE1 PLL_VSSA
J17 CCC_NE1 PLL_VDDA
J18 MSIO24NB3/SPI_1_SS3/GPIO_16 A
J19 MSIO52NB2/MMUART 1 DSR/GPIO 14 B
J20 MSIO52PB2/CCC_NEO_CLKI1/MMUART_1 CTS/GPIO_13 B
J21 VDDI2
J22 MSIO20NB3/GB13/VCCC_SE1_CLKI/GPIO_26_A
K1 MSIOD178PB7/CCC_SWO0_CLKIO
K2 MSIOD178NB7
K3 VDDI7
K4 MSIOD175PB7/GB5/CCC_SW1_CLKI1
K5 MSIOD175NB7
K6 MSIO159PB8/CCC_NWO0_CLKIO
K7 MSIO159NB8
K8 MSIOD176PB7/GB1/CCC_SWO0_CLKI1
K9 VSS
K10 VDD
K11 VSS
K12 VDD
K13 VSS
K14 VDD
K15 MSIO22NB3/SPI_0_SS2/GPIO_9 A/USB_DATA6_A
K16 MSIO23NB3/SPI_1_SS1/GPIO_14_A
K17 MSIO23PB3/SPI_0_SS3/GPIO 10 A/USB_DATA7 A
K18 MSIO24PB3/SPI_1_SS2/GPIO_15 A
K19 VSS
K20 MSIO19NB3/SPI_1_SS7/GPIO_24 A
K21 MSIO19PB3/SPI_1_SS6/GPIO_23 A
K22 MSIO20PB3/GB9/VCCC_SEO CLKI/GPIO_25 A
L1 VSS
L2 MSIOD179PB7
L3 MSIOD179NB7
L4 MSIOD180PB7
LS MSIOD180NB7
L6 VDDI7
L7 MSIOD177NB7
L8 MSIOD176NB7
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Package Pin M2S090TS-FGG484 Pin Name
L9 VDD

L10 VSS

L11 VDD

L12 VSS

L13 VDD

L14 VSS

L15 VPP

L16 MSIO22PB3/SPI_0_SS1/GPIO_8 A/USB_DATA5 A
L17 VDDI3

L18 MSIO18NB3/SPI_1_SS5/GPIO_18 A
L19 MSIO18PB3/SPI_1_SS4/GPIO_17_A
L20 MSIO17NB3/SPI_1_SS0/GPIO_13_A
L21 MSIO17PB3/SPI_1_SDO/GPIO_12_A
L22 VSS

M1 MSIOD185NB7

M2 MSIOD183NB7

M3 MSIOD183PB7

M4 VSS

M5 MSIOD181PB7

M6 MSIOD181NB7

M7 MSIOD177PB7/CCC_SW1_CLKIO
M8 MSIOD188NB7

M9 VSS

M10 VDD

M11 VSS

M12 VDD

M13 VSS

M14 VDD

M15 VPPNVM

M16 MSIO14PB3/SPI_0_SS4/GPIO_19 A
M17 MSIO14NB3/SPI_0_SS5/GPIO_20_A
M18 MSIO15PB3/SPI_0_SS6/GPIO_21 A
M19 MSIO15NB3/SPI_0_SS7/GPIO_22_A
M20 VDDI3

M21 MSIO16PB3/SPI_1 CLK

M22 MSIO16NB3/SPI_1_SDI/GPIO_11 A
N1 MSIOD185PB7

N2 VDDI7

N3 MSIOD184PB7

N4 MSIOD184NB7
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Package Pin M2S090TS-FGG484 Pin Name
N5 MSIOD182PB7
N6 MSIOD182NB7
N7 VSS
N8 MSIOD188PB7
N9 VDD
N10 VSS
N11 VDD
N12 VSS
N13 VDD
N14 VSS
N15 VSSNVM
N16 MSIO8PB3/CAN_RX/GPIO_3 A/USB_DATAL A
N17 MSIO8NB3/CAN_TX_EN_N/GPIO 4 A/USB_DATA2 A
N18 VSS
N19 MSIO12PB3/SPI_0_CLK/USB_XCLK_A
N20 MSIO12NB3/SPI_0_SDI/GPIO_5_A/USB_DIR_A
N21 MSIO13PB3/SPI_0_SDO/GPIO_6_A/USB_STP_A
N22 MSIO13NB3/SPI_0 SS0/GPIO_7 A/USB_NXT A
P1 MSIOD187PB7
P2 MSIOD187NB7
P3 MSIOD186NB7
P4 MSIOD186PB7
P5 VDDI7
P6 MSIOD189PB7
P7 MSIOD189NB7
P8 SERDES 0 VDD
P9 VSS
P10 VDD
P11 VSS
P12 VDD
P13 VSS
P14 VDD
P15 VPP
P16 MSIO7NB3/CAN_TX/GPIO 2 A/USB_DATAO A
P17 MSIO6PB3/USB_DATA6_B
P18 MSIOENB3
P19 SC_SPI_SDO
P20 SC_SPI_SS
P21 VSS
P22 MSIO11PB3/CCC_NEO CLKI0/I2C_1 SDA/GPIO 0 A/USB_DATA3 A
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Package Pin M2S090TS-FGG484 Pin Name
R1 MSIOD190NB7

R2 MSIOD190PB7

R3 MSIOD191PB7

R4 MSIOD191NB7

R5 VSS

R6 CCC_SWO0 _PLL VSSA
R7 CCC_SW1_PLL_ VDDA
RS SERDES_0_L01 VDDAIO
R9 VSS

R10 VSS

R11 VDD

R12 VSS

R13 VDD

R14 VSS

R15 DEVRST_N

R16 MSIO7PB3

R17 MSIO1PB3/USB_XCLK_B
R18 MSIO1NB3/USB_DIR_B
R19 VDDI3

R20 SC_SPI_CLK

R21 SC_SPI_SDI

R22 MSIO11INB3/CCC_NE1_CLKIO/I2C_1 SCL/GPIO 1 A/USB DATA4 A
T1 MSIOD193NB6/SERDES_0_REFCLKO_N
T2 VSS

T3 MSIOD192NB7

T4 MSIOD192PB7

T5 CCC_SWO0_PLL VDDA
T6 SERDES 0 PLL VSSA
T7 CCC_SW1_PLL_VSSA
T8 SERDES 0 PLL VDDA
T9 SERDES 0 VDD

T10 SERDES 0 _L23 VDDAIO
T11 NC

T12 NC

T13 MSIO210NB5

T14 VDDI5

T15 VSS

T16 MSIO232NB5

T17 VSS

T18 MSIO2PB3/USB_STP_B
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Package Pin M2S090TS-FGG484 Pin Name
T19 MSIO2NB3/USB_NXT_B
T20 MSIO5PB3/USB_DATA4 B
T21 MSIO5NB3/USB_DATA5_B
T22 VDDI3
Ul MSIOD193PB6/SERDES_0 REFCLKO P
U2 VDDI6
u3 MSIOD194PB6/SERDES_0 REFCLK1 P
U4 MSIOD194NB6/SERDES_0_REFCLK1 N
us SERDES 0 _L01_REXT
U6 SERDES_0_L01_REFRET
u7 SERDES_0_L01_VDDAPLL
U8 SERDES_0_L23_VDDAPLL
u9 VPP
ulo MSIO199PB5
Ull MSIO199NB5
Ul2 VSS
uU13 MSIO0210PB5/GB11/VCCC_SEO0_CLKI
ul4 MSI0218PB5
uls MSIO218NB5
Ul6 MSI0232PB5
u17 MSIO234NB5
u18 MSIO238NB5
ui19 MSIOO0OPB3
u20 VSS
uz21 MSIO4NB3/USB_DATA3_B
u22 MSIO4PB3/USB_DATA2_ B
V1 VSS
V2 VSS
V3 VSS
V4 VSS
V5 VSS
V6 VSS
V7 VSS
V8 SERDES 0 _L23 REXT
V9 SERDES_0_L23 REFRET
V10 VDDI5
V11 MSIO201PB5/GB3/CCC_SWO0_CLKI3
V12 MSIO206NB5
V13 MSIO211PB5
V14 MSIO211INB5
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Package Pin M2S090TS-FGG484 Pin Name
V15 VSS

V16 MSI0224NB5

V17 MSI10234PB5

V18 MSI0238PB5

V19 MSIOONB3/USB_DATA7 B
V20 JTAG_TMS/M3_TMS/M3_SWDIO
V21 MSIO3NB3/USB_DATAL B
V22 MSIO3PB3/USB_DATAO B
w1 SERDES_0_RXDO_P

w2 VSS

w3 SERDES_0 RXD1 P

w4 VSS

W5 SERDES 0 RXD2_P

W6 VSS

w7 SERDES 0 RXD3 P

W8 VSS

w9 MSIO196PB5

W10 MSIO197PB5/PROBE_A
w11 MSIO201NB5/GB7/CCC_SW1_CLKI2
W12 MSI0206PB5

W13 VDDI5

w14 MSIO212NB5

W15 MSIO216NB5

W16 MSI10224PB5

W17 MSIO0226NB5

w18 VSS

W19 MSIO236NB5

W20 JTAG_TCK/M3_TCK

w21 VDDI4

W22 JTAG_TDI/M3_TDI

Y1 SERDES_0_RXDO_N

Y2 VSS

Y3 SERDES_0 RXD1 N

Y4 VSS

Y5 SERDES_0 RXD2_N

Y6 VSS

Y7 SERDES_0 RXD3 N

Y8 VSS

Y9 MSIO196NB5/CCC_SWO0_CLKI2
Y10 MSIO197NB5/PROBE_B
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Package Pin M2S090TS-FGG484 Pin Name
Y11 VSS
Y12 MSIO204NB5
Y13 MSIO209NB5
Y14 MSIO212PB5/GB15/VCCC_SE1_CLKI
Y15 MSI0216PB5
Y16 VDDI5
Y17 MSI0226PB5
Y18 MSI10228PB5
Y19 MSIO228NB5
Y20 MSI0236PB5
Y21 JTAG_TDO/M3_TDO/M3_SWO
Y22 JTAG_TRSTB/M3_TRSTB
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5 - Board Components Placement

The SmartFusion2 Security Evaluation Kit components placement on top and bottom sides are shown in the following
figures.
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6 — Demo Design

M2S090TS-EVAL-KIT Board Demo Design

The SmartFusion2 M2S090TS-EVAL-KIT comes with a preloaded PCle control plane demo design. This demo
design demonstrates PCle interface of the SmartFusion2 device. Table 14 lists the PCle demo design requirements.

Table 14 PCle Demo Design Requirements

Design Requirements

Version

Host PC or Laptop with an available PCle 2.0 Gen 1 or Gen 2
compliant slot

64-bit Windows 7 OS or 64-bit Red Hat Linux OS
(Kernel Version: 2.6.18-308)

Express Card slot and PCle Express card adapter for Laptop only (not
provided with the kit contents)

PCle Edge Card Ribbon cable (not provided with the kit contents)

Host PC Drivers (provided along with the design files)

GUI executable (provided along with the design files)

The design files for this demo can be downloaded from the Microsemi website:
http://soc.microsemi.com/download/rsc/?f=sf2_pcie_control_plane_demo_advanced_and_evaluation_kit_liberov11p4

_dg_df

Refer to Appendix 1 — Running the PCle Demo Design on Windows to run the demo design.
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7 — Manufacturing Test

The M2S090TS-EVAL-KIT contains a manufacturing test program that can be run to verify the functionality of the
board. The test program contains a list of options that can be run as diagnostics. After setting up the HyperTerminal
and the board is powered up, the tests are displayed, as shown in Figure 37. From the list of options, any test(s) can
be selected to verify the functionality.

Before testing the SmartFusion2 Security Evaluation board:

e Download M2S090_EVAL_KIT_MTD_SP1.prjx file from
http://soc.microsemi.com/download/rsc/?f=M2S090TS_EVAL_KIT_DF

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

Programming M2S090TS-EVAL-KIT

Installing Libero v11.5 or Later

While starting manufacturing test, make sure the Libero SoC software and other required tools are installed as
mentioned in the Software Settings section. Once you successfully install the Libero v11.5 software, connect the USB
cable (mini USB to Type A USB cable) to J18 and connect the other end to USB port of the Host PC.

Power Supply Validation

The following steps describe how to test and validate the power supply to the board:
1. Connect the following jumpers on the SmartFusion2 Security Evaluation board:

J3 short pin 1-2

J8 short pin 1-2

J22 and J23 short pin 1-2
H1 short pin 6-10

H1 short pin 7-11

J24 short pin 1-2

Note: Before making the jumper connections, switch off the power supply switch, SW7.
2. Connect the 12V/5 Amps power supply brick to the J6 jumper.
3. Switch ON the SW7 power supply switch. Once the board is set up, DS1, DS2, and DS3 LEDs will glow.

SPI Slave Programming (FlashPro5) on M2S090TS EVAL KIT

An external hardware programmer is not required to program the device in SPI Slave (FlashPro5) mode. SPI Slave
programming is done through the dedicated System Controller SPI (SC_SPI) port in Slave mode. In this mode,
SmartFusion2 device is programmed by an external SPI Flash device configured in Master mode.

Ensure that Libero 11.5 or later and FlashPro 11.5 or later are successfully installed in the Host PC. Do not connect
any FlashPro programmer to the Host PC.
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7 — Manufacturing Test

SPI Slave Programming Test Procedure

1. Connect USB cable (mini USB to Type A USB cable) to J18 and connect the other end to the USB port
of the Host PC.

2. Open the Libero v11.5 software on the Host PC.

r(-\ Libero

Project File Edit View Design Tools Help
T ~ i ~

R I e
StartPage L]

g

New...
Open...

Recent Projects

Libefo)

System-on-Chip

m
i

D:/delete/M25090 EV...[...AL KIT MT
S|
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Lbero SoC Quickstart

Libero Tutorials
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Lbero SoC Interface Description
Libero SoC Release Hotes on the Weh
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p Pteklenieehy LA KLU || \Welcome To Microsemi's Libero SoC v11.5 b
D[é:é UG/sf2 ...0...AL KIT MT i

Libero SoC is the most comprehensive and powerful FPGA design and development software available, providing start-to-finish design flow guidance and support for

novice and experienced users alike. Libero SoC combines Microsemi's tools with such EDA powerhouses as Synplify Pro® and ModelSim®.
IGLOO2 - Build designs targeting the newest Microsemi FPGA device using the IGLOO2 System Builder. — Learn more

SmartFusion2 - This SoC FPGA combines a powerful Cortex-M3 microcontroller with programmable FPGA logic. — Learn more

m

What's New in Libero SoC v11.5 — Learn more about Libero SoC

New IGLOO2 and SmartFusion2 Devices
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Figure 20 Libero Start Page
Select Open Project from the Project menu.
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SPI Slave Programming (FlashPro5) on M2S090TS EVAL KIT

(® Libero
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Figure 21 Opening a Project
4. Select the M2S090_EVAL_KIT_MTD_SP1.prjx project on the Host PC and click Open.
5. The M2S090_EVAL_KIT_MTD_SP1 project file is provided along with MTD folder.

K:\ Open Project

Organize - New folder

@& Creative Cloud Fi “ Mame Date modified Type Size
. . component 12/9/2014 11:26 AM  File folder
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. constraint 12/9/201411:26 AM  File folder
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s } firrmware 12/9/201411:26 AM  File folder
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1
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)
1
1
]
]

. simulation 12/9/2014 11:29 AM  File folder
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oeal Tt i | synthesic 12/9/201411:20 AM  File folder
- Local Disk (D) i )
- e . tooldata 12/9/2014 11:30 AM  File folder
ambika (\idmite
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Figure 22 Selecting Counter Project
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6. The M2S090_EVAL_KIT_MTD_SP1 project window is displayed, as shown in Figure 23.
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Figure 23 Project Top Module

Note: Ensure that the board is connected to the PC and power is supplied.

7. From the Design Flow tab on the left-side, double-click Program Connectivity and Interface under
Edit Design Hardware Configuration.
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Reading file 'M23090_EVAL_KIT_KID_top SERDES_IF2_0_SERDES_IF2.v'. || - Please referto the log file for details about 7 Info(s) J
Reading file 'M25090_EVAL_KIT MID top SERDES_IFZ_0_SERDES_IFZ_syn.v'. T (=) Place and Route [M25090_EVAL_KIT_MTD _top]
The ¥25030_EVAL_KIT_MID_SP1 project was opencd. m Please refer to the log file for details about 1 Info(s)

log | Cores

Fam: SmartFusion2

2509075 | Pkg: 484 FBGA

Figure 24 Selecting Programming Connectivity and Interface
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SPI Slave Programming (FlashPro5) on M2S090TS EVAL KIT

8. The Programming Connectivity and Interface window is displayed as shown in Figure 25.

EVAL KIT_MTD_SP1\M25030_EVAL KIT_MTD_SP1.prix

[ Project File Edit View Design Tools Help

N a>03

M|pesion Fiow & x | Reports & X | StartPage @ X | £ M25020_EVAL KIT_MTD _top & X ‘ Programming Connectivity and Interface @ X ‘ s
M25090_EVAL _KIT_MTD_top
Tool = 5]
A By Verify Timing ::Lq
1 Verify Power B
& 10 Advisor

4 b Edit Design Hardware Configuration ¥
Pl Programming Cennectivity and Interface &
8 Programmer Settings o
}i Device /O States During Programming x

4 ) Configure Security and Programming Options
#2 Configure User Programming Data
BB Configure Programming Recovery

@ Configure Security @,
Q,

i

B Update eNVM Memory Content
¥ 4 » Program Design
B Configure Bitstream
"4 B Generate Bitstream
v BB Run PROGRAM Action
4 ) Debug Design

i Identify Debug Design L
DesignF.. | DesonHierar. | StmuusHierar. | Catalog | Files |
Log & X | Message & x
@ Erors i, Wamings ) 1nfo @Eros i Wamings @ Info (5] Manage suppressed messages
The M25090_EVAL KIT MID_SFL project was opened. " pr— =

Software Version: 11.5.0.24
Software Version: 11.5.0.24 A, Optimizing register bit EXT_RESET_OUT_int te a constant 0

Erbedded FlashProS programmer detected. £l Compile [M25090_EVAL_KIT_MTD_top]

programmer '00YSCUEA' : FlashProS - Please refer to the log file for details about 7 Info(s) J
Opened 'D: | ' Place and Route [M25090_EVAL_KIT_MTD_top]
\delete\M25090_EVAL KIT_MTD_SP1\designer\M25090_EVAL KIT_MTD_top\M2S090_EVAL KIT_MTD_top_fp\M2S090_EVAL_KIT MTD_top.pro' - - Please refer to the log file for details about 1 Info(s) =
]
| 3
Log | Cores

|Fam: SmartFusion2  [Die: M25080TS | Pkg: 484FBGA | veriog A

Figure 25 Programming Connectivity and Interface Window
9. Select the SPI Slave (FlashPro5 only) option and click OK.

r@ Select Pregramming Mo_ E

Programming Mode

) ITAG @) SPI Slave (FlashPro5 only)

Figure 26 Selecting Programming Mode

10. From the Design Flow tab on the left-side, double-click Run Program Action under Program Design to
program the device using SPI slave programming mode.
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:
S e Do A e A e T

Project File Edit Yiew Design Tools Help

NESW ™o

Design Flow 8% | Reports & % | Startpage @ x | EE Mas0s0 evaL KIT MTD_top & X | Programming Connectivity and Interface & X ‘

&

4l

M25090_EVAL_KIT_MTD_top g Q

Tool
A @ Verify Timing
B, Verify Power
& IO Advisor
4 b Edit Design Hardware Configuration
Pl Programming Connectivity and Interface
& Programmer Settings
[ Device /0 States During Programming
4 b Configure Security and Programming Options
9 Configure User Programming Data
¥ Configure Programming Recovery
@ Configure Security
B Update eNVIM Memory Content
¥ 4 » Program Design
L Configure Bitstream
v a
v

m

Run PROGRAM Actien

SD=g
Identify Debug Design i

DesignF.. | DesignHierar. | StmuusHerar.. | Catalog | Fles |

Log & X Message B x

@rors i, Womngs @ T @ rors i Wormings @ o [E]vanege supressed messages

The M25080 EVAL KIT MTD SFL project was opened. P A
Software Versicn: 11.5.0.24 Message Bl
Software Version: 11.5.0.24 /& Optimizing register bit EXT_RESET_OUT_int to a constant 0

Erbedded FlashProS programmer detecced. = Compile [M25090_EVAL_KIT_MTD_top]

programmer '00YSCUEA' : FlashProS - Please refer to the lag file for details about 7 Info(s) J
Opened 'D: 3 &) Place and Route [M25090_EVAL_KIT_MTD_top]

‘\delete\M25090_EVAL_KIT_MTD_SP1\designer\M25090_EVAL KIT_MTD_top\M2S090_EVAL_KIT_MID_top_fp\M25090_EVAL KIT_MTD_top.pro' = - Please refer to the log file for details about 1 Info(s) |

4 | o]

|Fam: SmartFusion2 |Die: M25090TS |Pkg: 464FBGA | Verilog

Log | Cores

=)

Figure 27 Programming the Device
11. When the programming begins, the window is displayed as shown in Figure 28.

- 5
(@ Libero - D\delete\M2S090_EVAL_KIT_MTD_SPI\M25090_EVAL KIT MTD_SPLprix 1 i o o —— e & ) l o @] 5

Project  Eile Edit View Design Tools Help

SN0 B

Design Flow g X Reports & X StartPage & X | aM]SUQGiEVALJﬂTJV\TDJDp 8 X ‘ ¥
|| M2s030_EVAL_KIT_MTD_top M25090 EVALKIT_... -« | (T=TAl] €3 0mors & 2Warnings i 0 Info
4 M25090_EVAL_KIT_MTD...
| Tool 2 M25090_EVAL KIT_... Software Version: 11.5.0.24 o
o T 4 Synthesize Embedded FlashPro5 programmer detected.
2 E“ g synplitylog programmer '00YSCUEA' : FlashFroS
ANREut p_“'WE’ i M25090_EVAL Opened 'D:/delete/M25090_EVAL KIT_MID SP1/designer/M25090_EVAL KIT_MTD_top/M25090_EVAL_KIT_MID_top_fp/M25090_EVAL F
s 10 Advisor : fions bt = The 'open_project' command succeeded.
i 4 ) Edit Design Hardware Configuration o rreptns ile 'D:/delece/M25030 EVAL KI 125090_EVAL_KIT_MTD_top/M25090_EVAL KIT MTD top.ipd' has been
P Programming Connectivity and Interface PDB_VERSION : 1.9 =
[l @. Programmer Settings = -
i |84 Device /O States During Programming
i 4 ) Configure Security and Programming Options
i | Configure User Programming Data 4 Place and Route . N )
i B8 Configure Programming Recovery MZS090_EVAL KIT_... fed on programmer END an externa provided Vpump has also be
i @ Configure Security o — . . mavacticn PROGHAM
b M25090_EVAL... | ||| programmer "00YSCUEA' : device 'M2S090TS' : Family: SmartFusion2
I % Update eNVM Memery Content 4 i Verify Timing =| | prograrmer "00YSCUEA' : device 'M25080T5' : Broduct: 25080
| |# 4 » Program Design programmer '00YSCUEA' : device 'M25090T5' : EXPORT ISC_ENWABLE RESULT[32] = 007b&744
@ Configure Bitstream programmer '00YSCUEA' device 'M25090TS' : EXPORT CRCERR: [1] =0
e %8 Generate Bitstream programmer "00YSCUEA' : device 'M2S080TS' : EXPORT EDCERR: [1] = 0
i 85 Ryn PROGRAM Action programmer "O0YSCUEA' : device 'M2S090TS' : TEMPGRADE: ROCM
— - 4G Bi programmer '00YSCUEA' device 'M25090TS5' : EXPORT VPPRANGE: [3] = 2
R g esty enerate Bitstream progzanmer 'O0¥SCUEA' : device 'M25030TS' : VPERANGE: HIGH
4, Identify Debug Design . M25090 EVAL KIT_... ||| programmer "00YSCUEA' : device 'M2S0S0TS' : EXPORT TEMP: [8] = &7 i
4 Ak Run PROGRAM Act.. _ || | bl e . .
DesignF.. | DesignHierar.. | StmulusHerar. | Catabg | Fies |
Log & X Message & X
@ erors g, warnings i Info € Erors §, wanings {8 Info (=] Manage suppressed messages
Software Version: 11.5.0.24 -~ i ;I
Embedded FlashProS programmer detected. essage
programmer '00YSCUEA' : FlashProS /i Optimizing register bit EXT_RESET_OUT_int to a constant 0
Software Version: 11.5.0.24 = Compile [M25090_EVAL_KIT_MTD_top]
Please refer to the log file for details about 7 Info(s) J
|| Emecuting programming action PROGRAM... a =+ Place and Route [M25090_EVAL_KIT_MTD._top]
Software Version: 11.5.0.24 - Please refer to the log file for details about 1 Info(s)
<
Log | Cores

[ o | [Fam: SmartFusion2 |Die: M25090TS  [Pig: 484F8GA | Veriog

Figure 28 Running Program Action

12. Once the device is programmed, LEDs at E1 and F4 will glow and window is displayed as shown in
Figure 29.
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; :
C e s A T A T e

€ Erors 4, warnings i Info

The 'run_selected actions' command succeeded.
The 'set_programming_file' command succeeded.
Project saved.

The 'save project’ command succeeded.
Project closed.

The 'close project' command succesded.

The Execute Script command succeeded.

@ crors iy wamings @ Info. (] Mansoe suppressed messages

Project File Edit View Design Tools Help
Y
DS axo
Design Flow Reparts & X | StartPage & X | 2 M25030_EVAL KIT MTD_top & X \ i
1M25090_EVAL_KIT_MTD_top a Qe g MZT}?@%AIEQE}KM;D" - € 0Erors 4, 2Warnings i 0 Info
Tool - 4 Synthesze programmer '00YSCUEA' : device 'M25090TS' : EXBORT VEPRANGE: [3] = 2 P
plifylo programmer '00YSCUEA" : device 'M25080TS' : VEERANGE: HIGH
& @y Verify Timing sr‘pM?m;;] AL programmer '00YSCUEA' : deviee 'M2S090TS' : EXPORT TEMP: [3] = &6
B Verify Power PSR programmer '00YSCUEA' : device 'M2S090IS' : EXEORT VEE: [2] = 7b
& 10 Advisor run_options.bdt programmer '00YSCUEA' : device 'M25090IS' : Programming FPGA Array and eNVM...
4 b Edit Design Hardware Configuration “ c°”'h‘:z";m FUAL KT programmer :IJIJYECDEA: i device :nzsusms: B
Pl Programming Connectivity and Tnterface - :ximi 'ggzgcm’ : g:ziz: 'ﬁggzgg’ + EXPORT DSN[122] - 71837a025270508294c8 206031100820
& Programmer Settings M25090 EVAL KIT .. || brogrammer '00YSCUER' : device 'M25090TS' : Finished: Wed Dec 10 10:31:02 2014 (Elapsed time 00:03:19)
[ Device /0 States During Programming MZSOQO_EVAL_m_ programmer '00YSCUER' : device 'M2S080TS' : Executing action PROGREM PASSED.
4} Configure Security and Programming Options 4 Place and Route iéimqrm;mr 'Jm_fﬁcﬂlr‘-n =hﬂé?lgegr¥ra§n;u?g_§i;ﬁ_igﬂéou Etaneed ime 00:03i10 i
4 Configure User Programming Data - M25090_EVAL_KIT ... ain Frogramming Finished: ¢ e (Elapsed time 00:03:19)
B Configure Programming Recovery © Ma2soo0_EvaL.. e e e s
@ Configure Security 4 A Verify Timing
B Update eNVM Memory Content £ M25090 EVAL KIT .. ||| The 'run_selected actions' command succeeded.
¢ < » Program Design MZSUSU:EVAL:KH: ~|||The "set_programming_file' command succeeded. =
B Configure Bitstresm M25090_EVAL KIT .. Project saved.
[ B Generate Bitstream M25090_EVAL KIT_.. ggjei:‘f Iﬁngu command succeeded.
v B Run PROGRAM Action 4 Generate Bitstream The "close project’ command succeeded.
4} Debug Design M25090_EVAL KIT ... The Execute Script command succeeded.
i Identify Debug Design 3 4 Run PROGRAM Action m
- A M2SOS0_EVAL.. ), | i v
DesgnF.. | DesignHierar. | StmuusHerar. | Catalog | Files |
Log & X Message 8 x

Message

. Optimizing register bit EXT_RESET_OUT_int to a constant 0

1 Compile [M25090_EVAL_KIT_MTD_top!

1
----- Please refer ta the log file for details about 7 Infa(s)

1 Place and Route [M25090_EVAL_KIT_MTD_top]

----- Please refer to the log file for details about 1 Info(s)

log | Cores

4

|Fam: SmartFusion2 |Die: M25090TS |Pkg: 484FBGA |veriog

Figure 29 Successful Run Program Action

Running the Manufacturing Test

Setting Up the HyperTerminal
The following steps describe how to set up HyperTerminal to perform the manufacturing test:

1. Connect the USB cable (mini USB to Type A USB cable) to J18 and other end of the cable to the USB
port of the Host PC.

2. Open HyperTerminal from the Start menu.
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85 New Connection - HyperTerminal | o= = |

File Edit View Call Transfer Help

Connection Description ‘ @u

% New Connection

Enter a name and choose an icon for the connection:

Name:

lcon:

Disconnected Auto detect |Auto detect | SCROLL | CAPS |NUM | Capture | Print echo /A

S =

Figure 30 Connection Description Window

3. Enter M2S090-KIT-MTD as connection name and click OK. The Connect To dialog-box is displayed as
shown in Figure 31.

(@) M25030-KIT-MTD - HyperTerminal EEE)

File Edit View Call Transfer Help
D& 2 DB e

Enter details for the phone number that you want to dial:

Country/region: IIndia (91} ;I

Enter the area code without the long-distance prefix.

Area code: |91

Phone number: I

Connect using: |Ambika Doguru: IN-5G30-02, IP F;I
Ambika Doguru: IN-5G30-02, IP Phon|
COM23
COM24

[ Redial on bu: TCP/IP (S5H)

|

Discennected Auto detect |Auto detect | SCROLL | CAPS |NUM | Capture | Print echo /ﬁ

Figure 31 Connect To Window
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4. Select the highest value COM port from the Connect using drop-down list and click OK. The
COM<port number> Properties dialog-box is displayed.

Note:

e  When using USB cable for HyperTerminal communication, four COM ports are available in the Connect
using drop-down list. Select the highest COM port to establish connection with the Host PC.

5. In case only one COM port appears select that COM port to establish connection with the Host PC.

COM26 Properties e

Port Settings ]

Bits per second: | ~

Data bis: |2 -l
Parity: |Nane |

Stop bits: [1 -l
Flow control: |None ~|

Restore Defaults
0K | Concel | ooy |

Figure 32 Port Settings Window
6. Select the following settings from the Port Settings window and click Apply and OK.
—  Bits per second: 57600
— Data bits: 8
—  Parity: None
—  Stop bits: 1
—  Flow control: None

7. Select Properties from the File menu in the HyperTerminal window. The M2S090-KIT-MTD Properties
window is displayed.
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M25090-KIT-MTD Pmpeiiis‘ [

Connect To |Seﬂings |

Enter details for the phone number that you want to dial:
Country/region: IIndia 2] ;I
Enterthe area code without the long-distance prefic.

Area code: IB'I

Phone number: I

Connect using: | LI

Configure... |

[ Detect Camier Loss
¥ Use country/region code and area code
I~ Redial on busy

Figure 33 M2S090-KIT-MTD Properties Window
8. Select Settings tab.

M25090-KIT-MTD Properties (2] = |

Connect To  Settings

— Function, amow, and cirl keys act as
¢ Teminal keys  Windows keys

— Backspace key sends
& C+H " Del " Ctd+H. Space. Ctd+H

Emulation:
Imode{ed vI Termital Setup... | Colcrs...l

Telnetteminal ID: ~ [ANS]

Backscroll buffer lines: I&Dﬂ ::I

[~ Play sound when connecting or disconnecting
¥ Allow remote host initiated file transfers
[~ Bt program upon disconnecting

Input Translation... | ASCIl Setup... |

ok | Concel |

Figure 34 Settings Tab

9. Keep the default settings and click ASCII Setup. The ASCII Setup dialog-box is displayed, as shown in
Figure 35.
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M25090-KIT-MTD Properties 7 =

Connect To  Settings

ASCI Setup SR

ASCIl Sending
[ Send line ends with line feeds
[ Echo typed characters locally

Line delay: |0 milliseconds.

Character delay: |0 milliseconds.

=10

—
-

ASCIl Receiving

\ I [v Append line feeds to incoming line ends I
[ Force incoming data to 7bit ASCII
Iv¥ Wrap lines that exceed terminal width

oK | Cancel |

m

151

-

-

oK | Cancel |

Figure 35 ASCII Setup Window
10. Select the Append line feeds to incoming line ends check box and click OK.
11. Click OK to save the properties and close the M2S090-KIT-MTD Properties window.

12. Press SW6 switch to restart the board with the settings. The HyperTerminal window is displayed, as
shown in Figure 36.

-

& M25090-KIT-MTD - HyperTerminal =HECN X
Edit View Call Transfer Help

RIC Test
I2C Test

LPFDDR Memory Test

SPI Memory TEST RN

USE Device TEST I =

SERDES LOOPBACK TEST s

SGMII Test faated i
‘ 1 b

Figure 36 HyperTerminal Window
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Jumper Settings
Table 15 describes the jumper settings required to perform the tests on the SmartFusion2 Security Evaluation board.
Table 15 Jumper Settings

Interface Jumper Settings

Connect USB cable (mini USB to Type A USB cable) to J18

HyperTerminal Communication Test and connect other end of the cable to the Host PC.

RTC Test -

12C Test Short H1 pin 6-10 and 7-11

LDDR3 Memory Test -

SPI Memory Test -

Connect Micro B to P1 and connect other end of the cable to
USB Device Test the Host PC (type A). This cable is required for testing on
board USB device interface.

Connect J20 to J15 and J16 to J10 using SMA to SMA cable

SERDES Loopback Test
Loopback cable (5 Gbps data rate)

Connect Ethernet cable to J13 and connect other end of the

SGMIl Test cable to the Ethernet switch or network (1 Ghps)

Once the device is programmed and jumper settings are done, use the following steps to run the manufacturing test:
1. Pressthe SW6 reset switch on the M2S090TS-EVAL-KIT to reset and begin the tests.

When the set up completed, all tests are listed in the HyperTerminal window as shown in Figure 37. If
this message does not appear, press the SW6 reset switch again. If the message still does not appear,
then check all the jumpers and the HyperTerminal settings.

& M25090-KIT-MTD - HyperTerminal =RECE X

Edit View Call Transfer Help
D@ 3 08

RIC Test

I12C Test

LFDDR Memory Test

SPI Memory TEST

USB Device TEST HHHH

m

SERDES LOOPBACK TEST s

SGMII Test fadaiad

Figure 37 Test Menu
3. Press 1torunthe RTC test. Wait for 5 seconds to complete the test.
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% M25090-KIT-MTD - HyperTerminal

= )

File Edit View Call
O &

Transfer Help
30B

RIC Test

I
I2C Test

LPDDR Memory Test
SPI Memory TEST
USB Device TEST

seaase
s
PSS
s
SERDES LOOPBACK TESTwsewxx
SGMII Test e

You pressed

RIC test in progress. Pleasze wait for % seconds

4 Tnr

Connected 1:03:58 Auto detect 57600 8-M-1 MUM

Figure 38 Running RTC Test

4. When the test is passed, a message is displayed as shown in Figure 39.

% M25090-KIT-MTD - HyperTerminal

File Edit View Call Transfer Help
NE =38 D5

RTIC test pass

RIC Test
I2C Test

SGMII Test

LPDDR Memory Test
SPI Memory TEST
USB Device TEST

e

e

I

-

e

SERDES LOOFBACK TEST =

RN

4

Connected 1:05:17

Auto detect

1)

57600 8-N-1

MNUM

5. Press 2 to run the 1°C loopback test. Refer to Figure 40.

Figure 39 RTC Test Passed
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& M25090-KIT-MTD - HyperTerminal =R

Fil

O

e Edit View Call Transfer Help

~u

=

I12C Test Passed — Data sent hy master is matching with data received by slave

1. RIC Test

2. I2C Test

3. LPDDR Memory Test

4. SPI Memory TEST I

5. USB Device TEST A
SERDES LOOPBACK TESTsoes
SGMII Test I

4

Connected 1:06:39 Auto detect 57600 8-M-1 NUM

L1} 3

Figure 40 12C Test Passed

6. Press 3to run the LPDDR Memory Test.
7. Wait for 1 minute to complete the test. When the test is passed, a message is displayed. Refer to
Figure 41.
& M25090-KIT-MTD - HyperTerminal Lo ) |
File Edit View Call Transfer Help

J0E-3nE- oo 30 - Jof- 30 - JoE- o -JoE- o -JoE- oo -Jof o0 -Jof 30 -Jof-JoE-oE-Jof-0f-Jof 30 -Jof-Jof -Jof—Jof -afJof -3 Jof-3u-Jof-3u-Jof-oE-JoE-E-

MDDR_LPDDR Validation

JoE-nE- o~ Jof 30 o0 JoE- 0o o - - Jof - Jof oo~ o oo Jof-oE-Jof-e-Jof - Jof 3ok -ToE~Jef-aE o3 o3 - of-3u- oS-

MDDR_LFDDR Test is in ress. PLease wait for 1 min

I12C Test

LPDDR Memory Test

£F1 HMemory TEST

USB Device TEST IR
SERDES LOOPBACK TEST s
SGMII Test bz 2 d

4

Connected 1:07:58 Auto detect 57600 8-N-1 MNUM

L] 2

Figure 41 LPDDR Memory Test
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8. When the test is passed, a message is displayed. Refer to Figure 42.

& M2S090-KIT-MTD - HyperTerminal [E=NEER ™

File Edit View Call Transfer Help
D& @ 8|05

LPDDR READ~ WRITE ACCESS PASSED

1. RTC Test

2. I2C Test

3. LPDDR Memory Test

4. SPI Memory TEST IR

5. USE Device TEST R

6. SERDES LOOPBACK TESTsemxx

7. 8GHII Test IEMIIE s
4 11y r
Connected 1:08:53 Auto detect 57600 8-N-1 MUM

Figure 42 LPDDR Memory Test Passed
9. Press 4 to run the SPI Memory Test.
10. When the test is passed, a message is displayed. Refer to Figure 43.

& M25090-KIT-MTD - HyperTerminal =T

File Edit View Call Transfer Help

TEST PASSED — SPI Test successful

RIC Test

I2C Test

LFDDR Memory Test

SPI Memory TEST bz
USB Device TEST M
SERDES LOOFPBACK TEST sesess

SGMII Test fadakaded

o 11} I

Connected 1:10:09 Auto detect 57600 8-N-1 MUM

Figure 43 SPI Memory Test Passed
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11. Press 6 to run the USB device test.
12. When the test is started, a message is displayed. Refer to Figure 44.

% M25090-KIT-MTD - HyperTerminal

[ )

File Edit View Call Transfer Help

SGMII Test

USBE Device test started.

##Make sure Micro USB cabh

Press Switch (SUW4) and ho

Press Reset Switch SUW6 to

USBE Device TEST IR
SERDES LOOPBACK TESTewex

e

le is connected to CONN P1

1d cursor will move downward on test PC screen.

go hack to main menu.

4

Connected 1:28:24 Auto detect

i} 3

57600 8-N-1 MNUM

Figure 44 USB Device Test Passed

13. Press and hold the SW2 switch, on the board and observe the mouse cursor moving to the right side.

14. Press SW6 reset switc

h to go back to the main menu.

15. Press 6 to run the SERDES loopback test. Refer to Figure 45.
16. Make sure that the loopback cable is connected. Refer to Jumper Settings.
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% M25090-KIT-MTD - HyperTerminal

R = e

File Edit View Call Transfer Help
N&|o 8 0o

6. SERDES LOOPBACK TEST s

MMM P

SGMII Test

R

sepere e m i SERDES LOOPBACK TEST et o o e 260 500 00 03

o= o0 Jof-3-Jof~30E-of-JoE-oE-Jof~3-Jof-J0E-oE- oo - JoE- - Jof o JnE-oE-Jof - o JeE oo ol -Sef-JoEJef o Jof -0 JoE-Sef ook - JeE-3ef-oE-Jef-oE e JeE-ef-JeE-eE- M-

Enable PHBS Pattern for Lane 1
Read Status register for Lane 1
Enable PHBS Pattern for Lane 2

Read Status register for Lane 2

o 1}

Connected 1:31:07 57600 8-M-1

Auto detect MNUM

Figure 45 SERDES Loopback Test
17. Press 1 to enable PRBS pattern for Lane 1. Refer to Figure 46.

% M25090-KIT-MTD - HyperTerminal

File Edit View Call
0=

Transfer Help

2. BRead Status register for Lane 1
s 3. Enable PRBS Pattern for Lane 2
s 4 Read Status register for Lane 2

FRBS pattern enabled for SERDES lane 1

1. Enable PRBS Pattern for Lane 1

2. Read Status register for Lane 1

3. Enable PRBS Pattern for Lane 2

4. Read Status register for Lane 2

4 {1}

Connected 1:33:28 Auto detect 57600 8-M-1 MNUM

Figure 46 SERDES Lanel Loopback Test
a. Press 2 to read Status register for Lane 1.
18. When the test is started, a message is displayed. Refer to Figure 47.
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&, M25090-KIT-MTD - HyperTerminal [E=NEER 5

Eile Edit View (Call Transfer Help
D& o 8/ 0o

4. Read Status register for Lane 2

SERDES Lanel Loopback test pass

#x#% Press Heset Switch SW6 to go back to the main menu s

1. Enable PRBE Pattern for Lane 1
2. Read Status register for Lane 1
3. Enable PRBE Pattern for Lane 2

4. Read Status register for Lane 2

4 L1}

Connected 1:35:44 Auto detect 57600 8-M-1 MNUM

Figure 47 SERDES Lanel Loopback Test Passed
This message shows loopback test on lane 1 pass.
19. Press 3 to enable PRBS pattern for Lane 2. Refer to Figure 48.

N
& M25090-KIT-MTD - HyperTerminal [E=EERTS

Eile Edit View Call Transfer Help

Read Status register for Lane 1
Enable PRBS Pattern for Lane 2

Read Status register for Lane 2

PFREE pattern enahled for SERDES lane 2

Enable PRBS Pattern for Lane 1

Read Status register for Lane 1

Enahle PRBS Pattern for Lane 2

Read Status register for Lane 2

4 1)

Connected 1:38:11 Auto detect 57600 8-M-1 MNUM

Figure 48 SERDES Lane2 Loopback Test
a. Press 4 to read Status register for Lane 2.

64 M2S090TS-EVAL-KIT SmartFusion2 Security Evaluation Kit User Guide



& Microsemi

Running the Manufacturing Test

20. When the test is started, a message is displayed. Refer to Figure 49.

& M25090-KIT-MTD - HyperTerminal EEE
File Edit View Call Transfer Help
0 = & B\

4. PRead Status register for Lane 2

SERDES Lane2 Loopback test pass

##% Press Reset Switch SW6 to go hack to the main menu e

Enahle PRBS Pattern for Lane 1

Read Status register for Lane 1

Enable PRBS Pattern for Lane 2

Read Status register for Lane 2

o 1] F

Connected 1:39:03 Auto detect 57600 8-M-1 MUM

Figure 49 SERDES Lane2 Loopback Test Passed
Note:
— Make sure that SMA connector J20 and J15 are shorted using SMA Cable.
— Make sure that SMA connector J16 and J10 are shorted using SMA Cable.
—  Loopback cable used must support 5 Gbps data rate.
— Follow the sequence given in the HyperTerminal.
21. Press 7 to run the SGMII test.
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-
& M25090-KIT-MTD - HyperTerminal

File Edit View

o=

0@ &

Call Transfer Help
0 & | S

LR R R R B B B 3
EalafaEoa T g 3 3
Eadagazaz a2 J
Ladon o a b o p b

e

RIC Te=st

I12C Test

LPFDDR Memory Test
SPI Memory TEST
USE Device TEST

. SERDES LOOPBACK TESTwwws
Enter Choice GMII Te=zt b

LS. 2.1
e v
e
b o

o

1.Restart_Autonegy
2.Dizable_Auto_Megotiation
3.Read Msgmii_ Heg

5.Conf igure MSGHII
a.Dizplay_m88el348_pageBd_regs
b.Dizplay mBBel348 pagel regs
c.Dizplay _mBBel3d48_paged_regs
d.Display_mB8el348_paged_regs
e.Dizplay_mB8Bel348 pageS_regs
f.Display mB8Bel348_ pageb_regs
g.Dizplay _mB8Bel348_page?_regs
h.Display_m88e1348_page8_regs

Connected 1:39:03

Auto detect 57600 B-M-1 MNUM

Figure 50 SGMII Test

a. Ifthe message is not displayed, switch ON and OFF the SW7 power supply switch on the board.

b. Press 7 to repeat the SGMII test.

A confirmation message is displayed, Press n twice. Refer to Figure 51. When the test is passed,

the IP address of the Host PC is displayed.
22. Press 2 on terminal window and then press y to repeat the SGMII test. Refer to Figure 51.

23. Press n twice on the HyperTerminal window. The Host PC's IP address will be displayed. Refer to
Figure 51.
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,
& M25090-KIT-MTD - HyperTerminal

File Edit View Call Transfer Help
0= S D5 o

- ek

R )
R )
-t
e

Enter Choi ERDES LDOPHRFH TEST
Restavrt_Autoneg

4 izable_Auto_MHegotiation

3.Read Mszsgmii_Reg

L.Conf igure HEGHMII

a.Dizplay_mBBel348_pageld_regs
:play_mBBel348_pagel _regs
:play_mBBel3d4B_paged_regs
-play_mBEelB4E_page4_reg:
:play_mBBel3d4B_pagebh_regs
:play_mBBel34B8_pageb_regs

g.Dizplay_mB8Bel348_page?_regs

h.Dizplay_mB8Bel348_pageBd_regs

Continue Again 7 <y Nk

18.68,.3.172

Reset Switch [8W6] to go back to main menu.

Connected 1:39:03 Auto detect 57600 8-N-1 MNUM

Figure 51 SGMII Test Passed
Note: IP address may vary from one PC to the other PC.

If the IP address is not displayed, perform the following steps to get the IP address.

24. Press SW6 to go back to the main menu.
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Appendix 1 — Running the PCle Demo Design
on Windows

The SmartFusion2 M2S090TS-EVAL-KIT comes with a preloaded PCle control plane demo design. Refer to
Appendix 2 — FPGA Programming using FlashPro4 to reprogram the board with PCle Control Plane demo, if
required.

Connectlng the Board to the Host PC

After successful programming, power OFF the SmartFusion2 Security Evaluation board and shut down
the Host PC.

2. Follow the steps to connect the CON1-PCle Edge Connector either to Host PC or laptop:

a. Connect the CON1-PCle Edge Connector to Host PC PCle Gen 2 slot or Gen 1 slot as applicable. If
the Host PC does not support the Gen 2 compliant slot, the design switches to the Gen 1 slot.

b. Connect the CON1-PCle Edge Connector to the laptop PCle slot using the express card adapter. If
you are using a laptop, the express card adapters typically support only Gen 1 and the design works
on Gen 1 slot.

CAUTION: Host PC or laptop must be powered OFF while inserting the PCle Edge Connector. If the
system is not powered OFF, the PCle device detection and selection of Gen 1 or Gen 2 do not occur
properly. It is recommended that the Host PC or laptop must be powered OFF during the PCle card
insertion.

sa

u-ﬁ-_r—rnur

: 4 @ ¥ % ¥ |
-»»~v~v.-‘!-rwwma -'_- -A-I.!-i-‘-r"'."l-‘ '\"L'& wemmn ¥ x

Figure 52 SmartFusion2 Security Evaluation Kit Setup for Host PC
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Running the Demo Design

1. Power on the Host PC and open the Host PC Device Manager for PCle device, as shown in Figure 54.
If the PCle device is not detected, power-cycle the SmartFusion2 Security Evaluation board. Right-click
PCle Device > Scan for hardware changes in Device Manager.

I-_--;—'! Device Manager

File Action View Help
@ || il

a {2 wi-donthus

> | Computer

5 oy Disk drives

- .M Display adapters

> ey DVD/CD-ROM drives
"ﬂﬁi Human Interface Devices
s g IDE ATASATAPI controllers
2o Keyboards

b --B Mice and other pointing devices
- Il Monitors

Ports (COM 8 LPT)

Processors

Sound, video and game controllers
M System devices

Universal Serial Bus controllers

Figure 53 Device Manager
Note:

e If the device is still not detected, check whether or not the BIOS version in Host PC is the latest, and if PCle
is enabled in the Host PC BIOS.

e Ifthe Host PC has any other installed drivers (previous versions of Jungo drivers) for the SmartFusion2
PCle device, uninstall them.

Follow the steps to uninstall previous versions of Jungo drivers:

a. Navigate to device manager and right-click DEVICE and select Uninstall as shown in Figure 54.
The Confirm Device Uninstall dialog box is displayed.
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25 Dedee Manager

|

File  Acven  Vies Hilp
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& Jungo
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= Keybowr
M paice an
B Moritor
¥ Hetwark
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n Processd

@ o wi-techiuprt-82
/B Cornputer
o Disk drives
& Display adapters
ol DVDACD-ROM drives
i JDE ATASATAP] controllens

& 0P

Update Driver Software...
Disable
Uninstall

Scan for hardware changes

Properties

& Sound, vides and game controliers
8 Sytem devices
9 Unbversal Serial Bus contrediers

Uranstal: the dmver for the selected dewnce,

Figure 54 Device Uninstall

b. Select the Delete the driver software for this device check box as shown in Figure 55.

c. Click OK.

MG DEVICE
lf

e "o ate bl 1o uranelall e denas fomm o syiliam

o Dilete e dreet soltvease for thet devce

Canfirrn Dece Uninstall fezem]

Figure 55 Confirm Device Uninstall

After uninstalling previous Jungo drivers, make sure that the PCle device is detected in the Device
Manager window as shown in Figure 53.

Drivers Installation

The PCle Demo uses a driver framework provided by Jungo WinDriverPro. To install the PCle drivers on Host PC for
SmartFusion2 Security Evaluation board, use the following steps:

1. Extract the PCle_Demo.rar to C:\ drive. The PCle_Demao.rar is located in the provided design files:
M2S150_M2S25 PCle_Control_Plane_DF\Windows_64bit\Drivers\PCle_Demao.rar

Note: Installing these drivers requires the Host PC administration rights.
2. Run the batch file C:\PCle_Demo\Driverinstall\Jungo_KP_install.bat.

3. Click Install if the window is displayed as shown in Figure 56.
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[57] Windows Security Iﬁ

Would you like to install this device software?

=~ Mame: Jungo Junge
_&' Publisher: Jungo LTD

[ Always trust software from "Jungo LTD". Install ]| Don't Install

"\E' You should only install driver software from publishers you trust. How can I
decide which device software is safe to install?

Figure 56 Jungo Driver Installation

Note: If the installation is not in progress, right-click on the command prompt and select Run as administrator. Run
the batch file C:\PCle_Demo\Driverinstal\Jungo_KP_install.bat from command prompt.

4. Click Install this driver software anyway if the window appears as shown in Figure 57.

154 Windows Security [ﬂ

@J Windows can't verify the publisher of this driver software

= Don'tinstall this driver software

You should check your manufacturer's website for updated driver software
for your device,

< Install this driver software anyway

Only install driver software obtained from your manufacturer's website or
disc. Unsigned software frem other sources may harm your computer or steal
information.

(v) Seedetails

Figure 57 Windows Security

PCle Demo GUI Installation

The SmartFusion2 PCle demo GUI is a simple GUI that runs on the Host PC to communicate with the SmartFusion2
PCle EP device. The GUI provides the PCle link status, driver information, and demo controls. The GUI invokes the
PCle driver installed on the Host PC and provides commands to the driver according to the user selection.

Use the following steps to install the GUI:

1. Extract the PCle_Demo_GUI_lInstaller.rar from the provided design files:
M2S150_M2S25_PCle_Control_Plane_DF\Windows_64bit\GUI.

2. Double-click the setup.exe in the provided GUI installation (PCle_Demo_GUI_Installer\setup.exe).
Apply default options as shown in Figure 58.
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e — - — = ] |

Destination Directory
Select the primary inztallation directan,

All zoftware will be installed in the follawing locations. To ingtall software into a
different locations, click the Browse button and select another directony,

Directory for PCle Demo
|C:"-.Prog|am Files\PCle Demo?, | ’ Praae

Directory far Mational Instruments products
|C:"-.Prog|am Files'\National Instrumerts", | ’ Dramae l

[ << Back ][ Meut > ” LCancel ]

Figure 58 GUI Installation
Click Next and Finish to complete the installation. Figure 59 shows the Successful GUI Installation

window.

3.

L SmartFusion2_PCle =

Installation Complete

The installer has finished updating the system.

< Back Hest =»

Figure 59 Successful GUI Installation

4, Restartthe Host PC.

Running the PCle GUI
1. Check the Host PC Device Manager for the drivers. If the device is not detected, power-cycle the

SmartFusion2 Evaluation board.
2. Right-click DEVICE > Scan for hardware changes in Device Manager. Make sure that the board is

switched ON.
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=4 Device Manager E@g

File Action Miew Help

= 7| H 1]
a &w?—donthusl

1> -8 Computer

- Disk drives
B Display adapters

-4 DVD/CD-ROM drives

Eﬁ Hurnan Interface Devices
L IDE ATASATAPI controllers
CRF Jungo

c¥ DEVICE
S WinDriver

!
p—

= Keyboards

Y R

--B Mice and other pointing devices
‘| Monitors

-EF Network adapters

JZ Ports (COM & LPT)

E-n Processors

b 1’1| Sound, video and game controllers

LRI S—

| -JM System devices
[ i Universal Serial Bus controllers

Figure 60 Device Manager - PCle Device Detection

Note: If a warning symbol is displayed on the DEVICE or WinDriver icon in the Device Manager,

uninstall them and start from stepl of Drivers Installation section.

3. Invoke the GUI from ALL Programs > PCleDemo > PCle Demo GUI. Figure 61 shows the PCle Demo
GUI window.
[ PCle Demo Ver 123 (=
& Microsemi PCle Demo

Tue, Jul 29, 2014 1:48:24 PM Link Width: | 4x Gen| 2 GER| 53

.
Deme Controls

Fabric DMA

PCle Link Q' (A ea

Figure 61 PCle Demo GUI
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4. Click Connect icon at the top-right corner of the GUI. The Link Width, Gen, Rate, and Type of Kit are
displayed on the GUI as shown in Figure 62.

Note:
e The Security Evaluation Kit provides x1 PCle lane width for configuration.
¢ If the Host PC does not support Gen 2 slot, the design automatically changes to Gen 1 slot.

(< ooz -
l &£ Microsemi PCle Demo

. T BRI Link Width: | 1x | Gen| 2 | Rate| 56 | Board|SF2 Eval kit [+] baey I

.

Found 1 matching device [ Vendor ID 0x11AA, Device ID
il
e 1. Vendor ID: 0x11AA, Device ID: 0x11AA
Location: Bus 0x2, Slot 0x0, Function 0x0
Memory range [BAR 0]: base 0xF7D00000, size 0x100000
Memory range [BAR 1]: base OxF7CF0000, size 0x10000

Interrupt: IRQ 9
Interrupt Options (supported interrupts):

PGeLmk:Qu ’,‘ — ] SM&RTFUSIONGZ

Figure 62 Version Information
5. Click Demo Controls. Figure 63 shows the LED options and DIP switch status.
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"= PCle Demo Ver 123

| & Microsemi PCle Demo
Tue, Jul 29, 2014 1:49:24 PM Link Width: | 4x | Gen| 2 | Rate| 5G | Board |SF2 Eval Kit =
PCle Link Info
Interrupt Counter™ ON  ON
LED1
. :I
lED2 el
Config Space LED2 [
Enable Interrupt Session e —
Leod Switch Modul
e AW witch Module
e LED 5 =" Clear/Disable Interrupts
LED G |l
LEDT =" Start LED ON/OFF Walk ]
LED 8 J—

Stop LED ON/OFF Walk

*NOTE: PRESS APPROPRIATE PUSH BUTTON SWITCH TO TOGGLE THE INTERRUPT COUNTER

PCIeLmeQI ’f; — ] SM‘ﬁRTFUSIOst

Figure 63 Demo Controls
Click LEDs on GUI to ON/OFF the LEDs on the SmartFusion2 Security Evaluation board.
Click Start LED ON/OFF Walk to blink the LEDs on SmartFusion2 Security Evaluation board.
Click Stop LED ON/OFF Walk to stop the LEDs blinking.

Change the DIP switch positions (1 to 4) on the SmartFusion2 Security Evaluation board (SW5) and
observe the similar position of switches in GUI SWITCH MODULE.

10. Click Enable Interrupt Session to enable the PCle interrupt.

11. Press the push button SW4 on the SmartFusion2 Evaluation board and observe the interrupt count in
the Interrupt Counter field, as shown in Figure 64.

© © N o
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e =
& Microsemi PCle Demo

i I " .
Tue, Jul 29, 2014 1:49:37 PM Link Width: | 4x | Gen| 2 | Rate| 56 | Board SF2 Eval Kit = =

ON ON ON ON
BB
OFF

OFF OFF OFF
Switch Module

Interrupt Counter®

[Sene Coiroe

Enable Interrupt Session

.

Clear/Disable Interrupts ]

Start LED ON/OFF Walk

J—1
—
J—1
—
J—1
—
el
—

Stop LED ON/OFF Walk

*MOTE: PRESS APPROPRIATE PUSH BUTTON SWITCH TO TOGGLE THE INTERRUFT COUNTER

i @) SmarTFusion2

Figure 64 Interrupt Counter
12. Click Clear/Disable Interrupts to clear and disable the PCle interrupts.

13. Click Config Space to read details about the PCle configuration space. Figure 65 shows the PCle
configuration space.
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(< PCle Demo Ver 12.3

& Microsemi

PCle Demo

Tue, Jul 28, 2014 1:5033 PM Link Width: | 4x | Gen 2 | Rate| 56 | Board SF2Eval Kit = =l
Hame Data Description ~
1. VID Ox1l1AR Vendor ID
2. DID Ox11AR Device ID
3. am ows06 Command
4. BTs 0xl0 Status
5. RID CLCD 0x0 Revigicn ID & Class Code
- - &. SCC 0x0 Sub Class Code
L 7_ BCC 0x0 Base Class Code
8. CALN 0x10 Cache Line Size E
3. LAT 0x0 Latency Timer
10. HDR 0x0 Header Type
1l1. BIST 0x0 Built-in Self Test
i12. BADDRO 0xF7C00000 Basge Address 0
i13. BADDR1 0xF7D00000 Basge Address 1
14. BRDDRZ 0x0 Base Rddress I
i15. BADDR3 0x0 Base Rddress 32
16. BADDR4 0x0 Base Rddress 4 | |
i17. BADDRS 0x0 Base Address 5
1&. CIs 0x0 CardBus CIS Pointer
19. SVID Ox11AR Sub-system Vendor ID
i20. SDID 0x0 Sub-system Device ID
21. EROM 0x0 Expansion ROM Base Address -

i @ =) SmarTFusioN 2

Figure 65 Configuration Space

14. Click PCle R/W to perform read and writes to LSRAM memory through BAR1 space. Figure 66 shows
the PCle R/W window.

15. Enter Address between 0x0000 to OXFFFC range.
16. Enter Data. The data field accepts a 32-bit hexadecimal value.
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PCle Demo Ver 12.3 [P
& Microsemi PCle Demo
e, 25, 57 SHEE Link Width: | 4x | Gen| 2 | Rate| 5G | Board|SF2Eval Kit = =
BAR 1 Memory Range
Address HU
Data | FoFoFOFO
.
[ Read ] [ Write ]
- SmarTFusION 2
Pcmmk.’) A o

Figure 66 Perform Read and Write to LSRAM Using PCle

17. Click Exit to quit the demo.
Note: For running the demo design on Linux, refer to the SmartFusion2 SoC FPGA PCle Control Plane Demo For
Advanced Dev Kit and Evaluation Kit Demo Guide.
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Appendix 2 - FPGA Programming using
FlashPro4

M2S090TS-EVAL-KIT can be programmed or debugged using the FlashPro4 programmer.

Board Setup

Snapshot of the SmartFusion2 Security Evaluation board with the complete set up is shown in Figure 67.

PUSH BUTTON
Switch SW4

DIP Switches SW5

4
12V Power Supply
Input

FlashPro4 Connector

" POWER Supply
Wi | ] H , ON/OFF Switch

"

Figure 67 Lining up the SmartFusion2 Evaluation Board
Note: The Notch (highlighted in red) does not go into the adapter card.
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Programming the Device using Embedded FlashPro4

FlashPro4 must be installed on the Host PC to program the device using FlashPro4.
To program the board using FlashPro4, connect the FlashPro4 header to J5

1. Switch ON the SW7 power supply switch.

2. Open the FlashPro4 software.

-
[E2 FlashPro

-:IﬂEhg1

File Edit View Tools Programmers Configuration Customize Help

DeH|¢ | EX-EIEEIEY =

=) =) v T

& Microsemi

1 w |

Ready Mo project loaded

Figure 68 FlashPro Window
3. Click New Project to create a new project. Refer to Figure 69.

-
New Project ‘ [
Project Mame:

Project Location:
WidmYjdm-capturesipciii_4_ 0_11Z

Programming mode

(@) Single device

() Chain

Figure 69 Creating a New Project
a. Enter the Project Name.
b. Select Single device as the Programming mode and click OK.
4. Click Configure Device.
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lD@e y Me o OO eA® ohee = -
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. mp % = e
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|
|
!
t
Figure 70 Configuring the Device
a. Click Browse and select the M2S090_EVAL_KIT_MTD_top_revl.stp file from the Load

Programming File window.

5. Click Program to program the device.
6. Once the device is programmed successfully, Run Program PASSED status is displayed.
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List of Changes

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

Revision Changes Page
Revision 1 Initial release. N/A
(January 2015)
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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

Visit the Microsemi SoC Products Group Customer Support website for more information and support
(http://mww.microsemi.com/soc/support/search/default.aspx). Many answers available on the searchable web
resource include diagrams, illustrations, and links to other resources on website.

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
atwww.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.

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 (Nasdaq: 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; Power-over-Ethernet ICs and midspans; as well as custom design
capabilities and services. Microsemi is headquartered in Aliso Viejo, Calif., and has
approximately 3,400 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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