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Revision History

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

Revision 7.1

The following is a summary of the changes in revision 7.1 of this document.

. Libero SoC software license information was updated from Gold to Silver. For more information, see
Software Installation, page 7.

*  Component description, connection section of OLED, OLED manufacturing test, and board image
are updated.

Revision 7.0

The following is a summary of the changes in revision 7.0 of this document.

*  The part number of the kit was changed from A2F500-DEV-KIT to A2F500-DEV-KIT-2 throughout
the document (SAR 43384).

+  The OLED DISPLAY component in the development kit was updated from "blue OLED PMO13701"
to "white OLED PMO18701" (SAR 43382).

Revision 6.0

The following is a summary of the changes in revision 6.0 of this document.

*  Modified Figure 1, page 3 (SAR 35559)

+  Modified Table 3, page 8 (SAR 35559)

*  Modified Installation and Settings, page 7 (SAR 35559)

*  Added Figure 11, page 20 (SAR 35559)

*  Modified Table 28, page 40 (SAR 35448)

*  Modified Step 1 in Programming the A2F500-DEV-KIT-2 Board (SmartFusion cSoC Device),
page 71 (SAR 38192)

Revision 5.0

The following is a summary of the changes in revision 5.0 of this document.

. Pinout for the mixed signal header has been corrected for pins 74, 77 and 78 under Pinout
Definition, page 51 section SAR(31646).
»  Updated the performance note listed under the Pinout Definition, page 51 (SAR 32503).

Revision 4.0
Replaced Figure 43, page 44 (SAR 33509).

Revision 3.0
Updated Table 36, page 51 (SAR 31535).

Revision 2.0

The following is a summary of the changes in revision 2.0 of this document.

+  Changed the kit name from A2F-DEV-KIT to A2F500-DEV-KIT throughout the document (SAR
26186).

*  Changed the device number from A2F200 to A2F500 throughout the document and updated
required figures to reflect A2F500 device in the entire document.

+  Changed number of OBDs to 3 in Table 2, page 5.

* Updated the A2F200 key features table to Table 1, page 4.
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» Added references to Keil and IAR software support with SmartFusion cSoCs to the Software
Installation, page 7.

* Added a reference to the Installing IP Cores and Drivers User’s Guide document.

» Updated Figure 5, page 18 and the RS485 Interface, page 29 figures as per the new board.

+  Corrected the jumper number for OBD and ADC loopback related configurations in Table 11,
page 22.

*  The Low-Cost Programming Stick Header, page 43 is new.

* Updated the FlashPro4 Programming Header, page 45 section with proper figure and jumper
settings.

* Replaced the LVDS 1/Os section with the A2F500 Digital I/O Expansion Header, page 48, which
explains LVDS pairs also.

+  Updated Table 37, page 53.

* Added a reference to the Configuring Serial Terminal Emulation Programs tutorial.

1.8 Revision 1.0

Revision 1.0 was the first publication of this document.
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2 Introduction

The RoHS-compliant SmartFusion® Development Kit (A2F500-DEV-KIT-2) enables designers to develop
applications that involve one or more of the following:

*  Microcontroller applications

* Real-time operating system (RTOS)/OS development
+  Embedded ARM Cortex-M3 processor based systems
*  Motor control

+  System management

*  Power sequencing, trimming, and management

+  Touch screen display control

*  Audio processing

+  FieldBus demonstrator

*  EtherCAT

*  Industrial network

The board also provides a standard 100-pin mixed signal header for interfacing to the analog pins. This
provides access for plugging in a daughter board with a mixed signal interface.

Figure 1+ A2F500-DEV-KIT-2

DB9 DB9
AGLP125V5- A2F500 SRAM Connector Connector
CSG289  Connector (3.3 V) for CANO for CAN1

CAN Transceivers

AGLP DIP Switch DIP Switch

A ®
IGLOO PLUS Header RealView™ Header

Memory Device

Configuration Headers JTAG_SEL Switch

JTAG MUX
Power Switch
Power Jack LCPS Connector

JTAG Chain Configuration Header
1.5V Header

PUB Switch

RS485 Transceiver

DB9 Connector for RS485 (UART1)

50 MHz Oscillator

SmartFusion Device
Board Reset Switch

RJ45 Connector for
10/100 Ethernet
I2C Headers

USB Connector for UARTO

10/100 Ethernet PHY

Push-Button Switches
DirectC Header (J13)

POT for DACOUT/ Mixed DACO and SPI Headers
Current Monitor ADC Headers  Signal DACH1 Callibration
Header POTs for +15 V
Bipolar Outputs
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Kit Contents

The following table lists the contents of the SmartFusion Development Kit.

Table 1« Kit Contents - A2F500-DEV-KIT-2

Item

Quantity

SmartFusion Development Board with SmartFusion A2F500M3G-FGG484ES device 1

Low-cost programming stick (LCPS) or FlashPro 4 programmer 1
5V power supply with international adapters 1
USB 2.0 A to mini-B cable 2
Quickstart card 1

SmartFusion Development Kit Web Resources

The SmartFusion Development Kit web resources are available on the Microsemi website:
www.microsemi.com/soc/products/hardware/devkits_boards/smartfusion_dev.aspx#rsc.

Board Description

The SmartFusion Development Kit Board is designed to provide a development platform for users to
evaluate all the features of the world's only customizable system-on-chip (cSoC) with a hard ARM
Cortex-M3 processor powered microcontroller subsystem (MSS) along with programmable analog.

The board supports a SmartFusion cSoC device in an FG484 package. To enable the MSS, analog, and
evaluation of features, the board includes the following:

Ethernet, EtherCAT, and USB-to-UART interface for communication with Ethernet and UART
peripherals of the SmartFusion MSS

Static random access memory (SRAM), parallel flash, SPI flash, and electrically erasable
programmable read-only memory (EEPROM) that interface with EMC, SPI, and 12C peripherals of
the SmartFusion MSS

Digital-to-analog converter (DAC) that interfaces either to SPI port 0 or SPI port 1 of the
SmartFusion MSS

12C interface and temperature monitoring

Mixed signal header for daughter card interfacing

RealView ICE Simulation Unit (RVI) header for application programming and debug from either Keil
ULINK or IAR J-link

The board includes a FlashPro4 programming header to enable programming and debugging from
Microsemi design tools FlashPoint and SoftConsole.

UG0208 User Guide Revision 7.1 4
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The following table lists SmartFusion Development Kit Board Components.

Table 2 «

SmartFusion Development Kit Board Components

Name

Description

A2F500M3G-FGG484ES

Microsemi SmartFusion cSoC with hard ARM Cortex-M3 processor

CURRENT SENSING

Current monitoring using thumbwheel POT (RV1)

PWM CIRCUIT Pulse Width Modulation Resistor Capacitor (PWMRC) circuit

OBD Three one-bit DACs used in comparator

12C EEPROM 512 Kbit 12C EEPROM ST M24512-WMNG6TP connected to 12C port 1 of the SmartFusion
MSS

SPI FLASH 8 MByte SPI flash Atmel AT25DF641-MWH-T connected to SPI port 1 of the SmartFusion
MSS

SPI DAC 12-bit SPI DAC AD5320 with option to interface either to SPI port 0 or SPI port 1 of the
SmartFusion MSS

0OSC-50 50 MHz clock oscillator

0SC-20 20 MHz/20 PPM clock oscillator

0SC-32 32.768 KHz low power oscillator

USB/UART USB-to-UART adapter chip CP2102 and connector interfacing with UART Port 0 of the
SmartFusion MSS

RS485 RS485 with DB9 female connector interfacing with MAX3240CSA, connected to UART port
1 of the SmartFusion MSS

ETHERNET RJ45 connector (Ethernet jack with magnetics) interfacing with National Semiconductor

10/100 PHY chip DP83848C in RMIl mode, interfacing with Ethernet port of the
SmartFusion MSS (on-chip MAC and external PHY)

AGLP125-CS289

IGLOO® PLUS FPGA implementing level converter between 3.3 V and 1.8 V to connect
1.8 V PSRAM/flash with external memory controller (EMC, which has native voltage level
of 3.3 V) of the SmartFusion MSS

EXPANSION

When external memory controller (EMC) is not used, the 1/Os are available as
3.3V GPIOs.

Asynchronous SRAM

Two 16-Mbit SRAM Cypress CY7C1061DV33-10ZSXI connected to each region of the
EMC interface of the SmartFusion MSS

FLASH

Two 64-Mbit parallel flash memory Numonyx JS28F640J3D-75 connected to each region of
the EMC interface of the SmartFusion MSS

LG_PSRAM

128-Mbit, 1.8 V asynchronous PSRAM Micron MT45W8MW16BGX connected to the EMC
interface of the SmartFusion MSS. This provides the option of bigger memory as an
alternative to the SRAM for memory intensive applications.

LG_FLASH

128-Mbit, 1.8 V, parallel flash memory Numonyx JS28F128P30T85 873824 connected to
the EMC interface of the SmartFusion MSS. This provides the option of bigger memory as
an alternative to the flash for memory intensive applications.

CAN_IF

Two CAN interfaces with DB9 female connector interfacing with MAXIMMAX3051 CAN
transceiver connected to four GPIOs of the SmartFusion MSS

ETHERCAT_IF

Two RJ45 connectors (Ethernet jack with magnetics) for EtherCAT ports interfacing with
Beckhoff ET1100 and Micrel KS8721BL and connecting to the SmartFusion cSoC via soft
SPI implemented in the fabric using six general purpose 1/Os

RVI HEADER

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

UG0208 User Guide Revision 7.1 5
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Table 2 « SmartFusion Development Kit Board Components (continued)

Name Description

FP4 Programming Flashpro4 programming header for FPGA and cSoC programming and debugging with

HEADER Microsemi tools

PROG HDR Direct-C programming header

TEMP DIODE Temperature diode

BATT BACKUP Battery backup circuit

DIPSWITCH Two 4-switch DIP switch packs for GPIO

LEDS Four active Low LEDs that can be connected to any user I/O for debug to power-on the
board

PUSH-BUTTON RESET Push-button system reset for SmartFusion System

MIXED_CONN100 To power-on the board mixed signal header

PUSH-BUTTON Six push-button switches for test and navigation and PUB

SWITCHES

MIXED_CONN100 Mixed signal header

A2F500_CONN100 Microsemi SmartFusion A2F500M3F-FG484ES additional /0O connector
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Installation and Settings

Software Installation

Download and install the latest release of Microsemi Libero SoC v11.7, v9.0 or later, from the Microsemi
website and register for your free Silver license. For instructions on how to install Libero SoC and
SoftConsole, see the Libero Software Installation and Licensing Guide.

Refer to the Installing IP Cores and Drivers User Guide for download and installation of Microsemi
DirectCores, SGCores, and Driver firmware cores that must be localized on the personal computer
where Microsemi's Libero is installed when designing with Microsemi FPGAs and cSoCs. Microsemi has
partnered with key industry leaders in the microcontroller space to provide the robust SmartFusion
ecosystem. Microsemi SmartFusion is supported by the latest release of IAR Systems, the IAR
Embedded Workbench for ARM. Refer to Designing SmartFusion with IAR Systems document for more
information.

Microsemi SmartFusion cSoC is also supported by the latest release of Keil, the MDK-ARM
Microcontroller Development Kit. Refer to the Designing SmartFusion with Keil document for more
information.

Hardware Installation

The FlashPro4 (FP4) programmer plugs directly into the A2F500-DEV-KIT-2 board. This allows
programming A2F500 and AGLP125 devices in chain mode or individually with appropriate jumper
settings (JP5).

UG0208 User Guide Revision 7.1 7
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3.21  Jumper Settings
The recommended default jumpers settings is shown in the following figure and defined in Table 3,
page 8. Connect the jumpers with the default settings to enable the pre-programmed demonstration
design to function correctly.
Figure 2+ Jumper Locations
DB9 DB9
AGLP125V5- A2F500 SRAM Connector Connector
CSG289  Connector (3.3 V) for CANO for CAN1

AGLP DIP Switch

IGLOO PLUS Header

Memory Device
Configuration Headers

Power Switch
Power Jack

s

5V INPUT
SUPPLY

VIN_5V
SmartFusion Device
Board Reset Switch

RJ45 Connector for
10/100 Ethernet

10/100 Ethernet PHY

DirectC Header (J13)

CAN Transceivers

DIP Switch

RealView® Header

JTAG_SEL Switch
JTAG MUX

LCPS Connector

JTAG Chain Configuration Header
1.5V Header

PUB Switch

RS485 Transceiver

DB9 Connector for RS485 (UART1)

50 MHz Oscillator

I2C Headers
USB Connector for UARTO

Push-Button Switches

POT for DACOUT/ Mixed DACO and SPI Headers
Current Monitor ADC Headers  Signal DAC1 Callibration
Header POTs for +15 V
Bipolar Outputs
Table 3+  Jumper Settings
Jumper Function Default Setting Notes
JP1 Jumper to select first 3.3 V power supply for board 1-2 Closed
JP2 Jumper to select second 3.3 V power supply for board 1-2 Closed
JP3 Jumper for SPI DAC output VOUT Open
JP4 Jumper settings to use comparator Pins 2, 6,10 are
- _ connected to

Pin 3—4 = DACOUTO to ADCO Open AGND

Pin 7-8 = DACOUT1 to ADC1 Open

Pin 1-3 = DACOUTO0 to OBD_DACOUTO Closed

Pin 7-9 = DACOUT1 to OBD_DACOUT1 Closed
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Table 3 « Jumper Settings (continued)
Jumper Function Default Setting Notes
JP5 Jumper for JTAG device option (A2F500 and AGLP125)
Pin 1-3 = A2F500 in chain Open
Pin 1-2 and Pin 4-3 = A2F500 and AGLP125 daisy chained Closed
JP6 Jumper to select either 1.5 V external regulator or SmartFusion
¢SoC device 1.5V internal regulator
Pin 1-2 = 1.5 Vinternal Open
Pin 3-2 = 1.5V external Closed
JP7 Jumper to select between RVI header or LCPS header for
application debug
Pin 1-2 = LCPS for SoftConsole Closed
Pin 2-3 = RVI for Keil U-link/ IAR J-link Open
J7’ Jumper/Header for SPI_0, 12C, EEPROM, OLED, and I°C
loopback
I12C0 to OLED
Pin 2-3 =12C_0_SCL to OLED_SCL Closed Configuration 1:
Pin 1415 = 12C_0_SDA to OLED_SDA_IN Closed :gg? ~ g'éggg;\’ﬂd
12C1 to EEPROM
Pin 6-7 = 12C_1_SCL to EEPROM_SCL Closed
Pin 10-11 = 12C_1_SDA to EEPROM_SDA Closed
12C0 and 12C1 Loopback Configuration 2:
Pin 2-6 = 12C_0_SCL to 12C_1_SCL Open '(igg;;('i()“
Pin 10-14 =12C_1_SDAto I2C_0_SDA Open
SPI to OLED Configuration 3:
Pin 3—4 = SPI_SCK to OLED_SCL Open Iszz'{loégg;gfﬂ
Pin 15-16 = SPI_SDA to OLED_SDA Open
12C1 to EEPROM
Pin 6-7 = 12C_1_SCL to EEPROM_SCL Closed
Pin 10-11 = 12C_1_SDA to EEPROM_SDA Closed
J20 From AGLP125 CS289 Closed These pins are

Pin 1=AGLP_3.3V_SIG1

Pin 2=AGLP_3.3V_SIG2

Pin 3=AGLP_3.3V_SIG3

Pin 4=AGLP_3.3V_SIG4

brought out for
future and test-
ing purpose.
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Table 3 « Jumper Settings (continued)
Jumper Function Default Setting Notes
Jpg! Jumper/Header for SPI, OLED, SPI flash, and loopback
SPI_0 to OLED
Pin 1-2 = SPI_0_OUT to OLED_SDA_IN (Need shunt pin 15— Open Configuration
16 jumper on J7) 1: SPI_Oto
Pin 5-6 = SDI_0_IN to OLED_SDA_OUT Open OLED
and SPI_1 to
Pin 9—-10 =SCLK_0_OUT to OLED_SCL (Need shunt pin 3—4 Open SPI flash
jumper on J7)
Pin 13-14 =SS 0 _OUT to OLED_CS# Open
SPI_1 to SPI flash
Pin 3—4 = SDI_1_IN to SPI_1_SO (SO output of SPI flash) Closed
Pin 7-8 = SDO_1_OUT to SPI_1_SI (Sl input of SPI flash) Closed
Pin 11-12=SCLK_1_OUT to SPI_1_SCK (SCK input of SPI Closed
flash)
Pin 15-16 = SS_1_OUT to SPI_CS_N (CS# input of SPI flash)  Closed
SPI0 to SPI1 (loopback) Configuration
Pin 2-3 = SDO_0_OUT to SDI_1_IN Open gpﬁp'o and
Pin 6-7 = SDI_0_IN to SDO_1_OUT Open loopback
Pin 10-11 = SCLK_0_OUT to SCLK_1_OUT Open
Pin 14-15=8S 0 OUTto SS 1 _OUT Open
JP11 Jumper to connect 3.3 V to VUTAG 1-2 Closed
JP12 Jumper to connect 3.3 V to VPUMP 1-2 Closed
JP13 VREF_OUT to OP_AMP (U44A & U51A) positive 1-2 Closed
JP14 OP_AMP (U44C) output to ABPS0 of FPGA fabric 1-2 Open
JP15 OP_AMP (U44C) output to ABPS4 of FPGA fabric 1-2 Open
JP16 Jumper to control F*F of AGLP125 device
Pin 1-2 = F*F connected to 3.3 V (deasserted) Open
Pin 2-3 = F*F connected to GND (asserted) Closed
JP17 Jumper to select between 1.8 V and 3.3 V memory Interface Tokeep 3.3V
connected to region 0 of EMC devices tri-
Pin 1-2 = 1.8 V interface Open stated
Pin 2-3 = 3.3 V interface Closed
JP18! Jumper to connect OLED_SDA_OUT and OLED_SDA _IN
Pin 1-2 = Closed for 12C configuration mode Closed

Pin 1-2 = Open for SPI mode

UG0208 User Guide Revision 7.1
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Table 3 « Jumper Settings (continued)

Jumper Function Default Setting Notes
JP19 Jumper to select between 1.8 V and 3.3 V memory interface Tokeep 3.3V
connected to EMC devices tristated
Pin 1-2 = 1.8 V interface Open
Pin 2-3 = 3.3 V interface Closed
JP20 Jumper to select positive 10 V power supply for board Closed
JP21 OP_AMP (U51C) output to ABPS1 of FPGA fabric 1-2 Open
Jp221 Jumper to connect OLED_BS1 (MCU interface selection Input) to
3.3V or GND
Pin 1-2 = 3.3 V (needed for 12C mode) Open
Pin 2-3 = GND (needed for SPI mode) Closed
Jp23! Jumper to connect OLED_BS2 (MCU interface selection input) to
3.3V or GND
Pin1-2=3.3V Closed
Pin 2-3 = GND (needed for both 12C & SPI modes) Open
JP24 Jumper to connect FLASH_VPEN of 64-Mbit parallel flash Identified as
connected to both regions of EMC FLASH
Pin 1-2 = FLASH_VPEN to 3.3 V (enabled) Closed
Pin 2-3 = FLASH_VPEN to GND (disabled) Open
JP25 Jumper to connect FLASH_WP# of 128-Mbit parallel flash Identified as
Pin 1-2 = FLASH_WP# to 1.8 V (disabled) Open LG_FLASH
Pin 2-3 = FLASH_WP# to GND (enabled) Closed
JP26 Jumper to connect WE_N of EEPROM to 3.3 V
Pin 1-2 = 3.3 V (EEPROM write disabled) Closed
JP27 OP_AMP (U51C) output to ABPS5 of FPGA fabric
JP28 Jumper to select 1.8 V power supply for board 1-2 Closed
JP30 Jumper to connect VJTAG of PROG HDR to 3.3 V Open
JP31 Jumper to connect VPUMP of PROG HDR to 3.3 V Open
J32 VAREFOUT to ADCO, ADC1, ADC2 VAREF inputs
1-2 VAREFOUT to VAREFO Closed
3-4 VAREFOUT to VAREF1 Closed
5-6 VAREFOUT to VAREF2 Closed

1. The latest revision of SmartFusion Advanced Development Kit (A2F500-DEV-KIT-2) does not have an OLED component on the
board.
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3.3 LED Settings
The recommended settings are listed in the following table.
Table 4 « SmartFusion Development Kit LEDs
LED SmartFusion Pin Comment
D1 B19 Test LED for user application
D2 B20 Test LED for user application
D3 Cc19 Test LED for user application
D4 H17 Test LED for user application
D5 N/A 5V Power Supply Indicator LED. This LED is ON when board is powered on
D6 N/A SPEED LED: The LED is ON when device is in 100 Mbps and OFF when in 10 Mbps.
D8 N/A UART over USB link indicator LED
3.4 DIP Switch Settings
The recommended DIP switch settings are listed in the following table.
Table 5 « SmartFusion Development Board DIP Switches
DIP Switch (S1) SmartFusion Pin Comment
DIP1 H20 Test switch for user application
DIP2 Cc21 Test switch for user application
DIP3 D21 Test switch for user application
DIP4 F19 Test switch for user application
The following table lists the SmartFusion Development Kit test points.
Table 6 « SmartFusion Development Kit Test Points
Test Point Comment
TP1, TP12 5V power supply (measures 4.3 V due to diode drop)
TP2, TP5, TP6, TP7, TP8 Digital ground (GND)
TP3, TP4, TP13 Analog ground (AGND)
TP9 10 V rail for OLED
TP10 3.3 V supply for SmartFusion
TP11 3.3 V analog supply
3.5 Push-Button Switch Settings
The recommended push-button switch settings are listed in the following table.
Table 7 « SmartFusion Development Kit Push-Button Switches

Push-Button Switch SmartFusion Pin Comment

SWi1

G19

Test and navigation switch

SwW2

G20

Test and navigation switch

UG0208 User Guide Revision 7.1
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Table 7 « SmartFusion Development Kit Push-Button Switches

SW3 G21 Test and navigation switch

SW4 E1 Test and navigation switch

SW5 E14 Test and navigation switch

SW6 N/A Switch ON 5 V DC into SmartFusion cSoC device regulators

SW7 W7 Push-button switch for PUB. This negative active switch is connected to

the PUB pin, which is a digital input to the FPGA fabric. PUB is the
connection for the external momentary switch used to turn on the 1.5V
voltage regulator.

SW8 R1 System reset for DUT

SW9 R16 (JTAGSEL) Switch to select A2F500 programming with FlashPro4 or Cortex-M3
processor debug. OFF position selects A2F500 programming and ON
position selects Cortex-M3 processor for application debug.

3.5.1 Testing the Hardware

If the board is shipped directly from Microsemi, it contains a test program that determines whether the
board works properly. If while using the board you suspect that the board is damaged, you can rerun the
Manufacturing Test, page 69 to verify the key components of the board functionality.
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Hardware Components © Microseml:

4

4.1

Power Matters.”

Hardware Components

SmartFusion cSoC Description and Connections

The SmartFusion Development Kit Board is populated with a SmartFusion A2F500M3G-FGG484ES, the
world's only cSoC with hard ARM Cortex-M3 processor. The key features of the SmartFusion cSoC are
listed below and in Table 8, page 15.

The MSS consists of the following:

100 MHz 32-Bit ARM Cortex-M3 1.25 DMIPS/MHz throughput from zero wait state memory

Internal memories

+  Embedded flash memory (eNVM), 64 Kbytes to 512 Kbytes

+  Embedded high-speed SRAM (eSRAM), 16 Kbytes to 64 Kbytes, implemented in two physical
blocks to enable simultaneous access from two different masters

Multi-layer AHB communications matrix

*  Provides up to 16 Gbps of on-chip memory bandwidth

10/100 Ethernet MAC with RMII interface

Programmable external memory controller, which supports:

*  Asynchronous memories

* NOR flash, SRAM, PSRAM

*  Synchronous SRAMs

Two 12C peripherals

Two 16550 compatible UARTs

Two SPI peripherals

Two 32-bit timers

32-bit watchdog timer

8-Channel DMA controller

Clock sources

* 1.5 MHz to 20 MHz main oscillator

+  Battery-backed 32 KHz low-power oscillator with real-time counter (RTC)

+ 100 MHz embedded RC oscillator 1% accurate

+  Embedded PLL with 4 output phases

High-performance FPGA fabric

Based on Microsemi's proven ProASIC®3 FPGA fabric

Analog front-end (AFE)

Up to three 12-Bit SAR ADCs

One first-order DAC (sigma-delta) per ADC

Up to five new high-performance analog signal conditioning blocks (SCB) per device

Two high-speed comparators

Analog compute engine (ACE)

+  Offloads CPU from analog initialization and processing of ADC, DAC, and SCBs

+  Sample sequence engine for ADC and DAC parameter set-up

+  Post-processing engine for functions such as low-pass filtering and linear transformation
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The following table list the 1/Os of SmartFusion.

Table 8+  A2F500 I/Os

Device Package
A2F500 FG484
Direct analog input 12

Total analog input 32

Total analog output 3

MSS 1/0s": 2 41

FPGA 1/Os 128

Total I/Os 204

1. 16 MSS I/Os are multiplexed and can be used as FPGA 1/Os, if
not needed for the MSS. These I/Os support Schmitt triggers
and support only LVTTL and LVCMOS (1.5/1.8/2.5, and 3.3
V) standards.

2. 9 MSS |/Os are primarily for 10/00 Ethernet MAC and are also
multiplexed and can be used as FPGA 1/Os if Ethernet MAC is
not used in a design. These 1/Os support Schmitt triggers and
support only LVTTL and LVCMOS (1.5/1.8/2.5, and 3.3 V)
standards.

Figure 3+ SmartFusion Block Diagram

4.2 1/0 Pin Connections

The pin list is provided in the Pin List, page 53.
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SmartFusion cSoC Hard ARM Cortex-M3 Processor

The SmartFusion cSoC comes with a hard Cortex-M3 advanced processor-based MSS. The ARM
Cortex-M3 microcontroller is a low power processor that features low gate count, low predictable
interrupt latency, and low-cost debug. It is intended for deeply embedded applications that require fast
interrupt response features. SmartFusion cSoCs use the R1P1 version of the Cortex- M3 processor core.
Some of the important subsystems are listed below:

*  Memory protection unit (MPU)
»  Single-cycle multiplication and hardware divide
» JTAG debug (4 wire), serial wire debug (SWD - 2 wire) and serial wire viewer (SWV) interfaces

The development board is populated with components to enable development using the MSS. These
components include SRAM, PSRAM, flash, SPI flash, 12C, EEPROM, SPI DAC, communication
interfaces such as Ethernet, and USB-to-UART.

Power Sources

This board is powered through an external 5 V power supply brick.

SmartFusion Power Sources
Seven voltage rails (10V, 5V, 3.3V, 1.8V, 1.5V, and £ 15 V) are provided on the board:

* Asingle regulator, Linear LT3684EMSE (3.3 V, 2 A), supplies both analog and digital 3.3 V going to
the SmartFusion cSoC device. Sufficient isolation is provided through low-pass filter and layout to
prevent noise from the digital domain to propagate to the analog domain.

* Linear LT3684EMSE (1.8 V, 2 A), supplies 1.8 V rails.

* Linear LT3684EMSE (1.5V, 2 A), supplies 1.5V rails.

+ Asingle regulator, Linear LT1615, supplies both the +15 V and -15 V with 4 mA rating required by
the DAC comparators.
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5.1 VAREF Connections
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The SmartFusion cSoC has one external VAREF input pin for each of the ADCs. The internal VAREF is

brought out as an output, available as VAREFOUT output pin. There are multiple options available to

drive the VAREFO0 and VAREF1 from either external VAREF or the internal VAREF through VAREFOUT

output of the FPGA fabric.

Figure 4+ VAREF Jumper Selections
VAREF_OUT _ 1| J2

(o

CGLL HEADER 1
10ui
A/ AGND J8
VAREF 0 2 1
(,bd_‘[_ HEADER 1x2
10ui
A/ AGND J5
VAREF 1~ 2 [ 4
Lbz_L HEADER 1x2
10ui
AV AGND J6 A
VAREF2  ~ NnE AGND
C79_L HEADER 1x2
10ui
A/ AGND
—
VAREF _OUT 1 [J327] 2 VAREF 0
VAREF_OUT 3 4 VAREF 1
VAREF_OUT 5 6 VAREF2
| —
HEADER 3X2
Table 9 « Use as Internal VAREF
Jumper Function
J32 1-2 VAREFOUT to VAREFO
3-4 VAREFOUT to VAREF1
5-6 VAREFOUT to VAREF2
Note: VAREFO corresponds to ADC[3:0], CM[1:0], TM[1:0]
Note: VAREF1 corresponds to ADCI[7:4], CM[3:2], TM[3:2]
Note: VAREF2 corresponds to ADC[11:8], CM4, TM4 (A2F500 only)
Table 10 = Using External VAREF
VAREF Jumper Settings Comment
VAREFO J32: 1-2 Open
Connect external voltage across J8 pins 1-2 Do not place a jumper on J8
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Table 10 + Using External VAREF

VAREF1 J32: 34 Open

Connect external voltage across J5 pins 1-2 Do not place a jumper on J5
VAREF2 J32: 5-6 Open

Connect external voltage across J6 pins 1-2 Do not place a jumper on J6

Note: You need an external VAREF to monitor voltages greater than 2.56 V on the DC/AC/AT channels. An
internal VREF is sufficient to monitor voltages less than 2.56 V on the ADC/AC/AT channels. All ABPS
channels can monitor voltages greater than 2.56 V using an internal VREF.

5.2 Current Sensing Circuit

For applications using the embedded current monitor, a current sensing circuit is provided on the
SmartFusion Development Kit board. The current monitoring is performed across ACO and ATO pins of
the SmartFusion cSoC device. The voltage across the potentiometer can be monitored via the ATO pin.
The current sensing circuits is for the 3.3 V voltage rail as shown in the following figure.

Figure 5+ Current Sensing

CURRENT MONITORING 3
‘ ) /—\TO‘ ACO
D22
%M}J rReV V0% R Y V536K
S5BC-13-F

Note: The current monitoring circuit on the SmartFusion Development Kit board is connected to the
SmartFusion cSoC devices CM0 and TMO inputs. CMO can also be used to monitor the voltage across
the potentiometer. This input does not have a prescaler circuit. Because of the value chosen for the
potentiometer, the full-scale input is reached after turning the potentiometer about one quarter of the
maximum travel. Although this will not damage the SmartFusion cSoC device, you may notice the
potentiometer is very sensitive.

5.3 PWM Circuit

The PWM RC circuit depicted in Figure 3-3 and Figure 3-4 on page 21 can be used with Microsemi
CorePWM instantiated in the FPGA fabric to generate various voltage waveforms. These voltage
waveforms can be displayed through the mixed signal header. In addition, one PWM RC circuit source is
routed to the AV input pin of an analog quad. This AV pin can be used to monitor the generated voltage
with high accuracy, depending on the ADC resolution configured in the FPGA fabric.

The following figure shows the A2F500 pins driving PWM and the PWM circuit.
Figure 6+ PWM Pins

F2-200-4-FPGAIOF2-200-5-FPGAIO | m———————\\
F2-200-10_6 %E F2-200-6-FPGAIO DGND7
F2-200-10_7 F2-200-7-FPGAIOF2-200-8-FPGAIO |38 < F2-200-10_8
W10 (——————39IF5 500 PWMO F2-200 PWM1 jg SSPWM1
——41 InGNDs DGND9
43| AGND1 AGND2 |44
{6} DACOUTO} 45JoBDo 0oBD1 |48 < DACOUT1 {6}
AGND3 AGND4
® AC2 > i? AC2 AT2 22 AT2 {6}
AGND5 ATGND1 ATGND1 {6}
{6} AC3 > 83-Iacs AT3 |54 AT3 {6}
AGND6 AGND7
{6} AC4 D, S7—Iacs AT4 |08 AT4 (6)
AGND8 ATGND2 ATGND2 {6}
6 AV1_1 D g; AV1 1 AV2_1 gi AV2_1 {6}
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PWM Circuit
PWMOY 47K, . R314__ 100K, . R281 SHF2-200-PWMO
c283
220nF|
WM 47K R316_ 100K, . R289 NDF2-200-PWM1

C284

220nF

Push-Button System Reset

A push-button system reset switch with a Schmitt trigger is provided on the board. The Schmitt trigger
reduces noise on the system reset push-button. SmartFusion MSS reset is synchronized with this reset.

Push-Button System Reset
K MSS_SYSRESETB {8,9,15,20,21,27}

V3P3 V3P3
o
R3: 35
J__l u1s RST
C7 2 ¥\ce 10K 9 sws

—_

ool = o
.Ul
3 GND C74

EVQ-PAD04M
DS1818 1uF
Mfr P/N :DS1818R-10+T&R
Mfr: Dallas
Notes;

Mfr P/N :EVQ-PAD04M
R35 need to place at U1l5

Push-Button, DIP Switches, and User LEDs

Push-button switches and user LEDs can also be used for debugging and for various applications, such
as gaming.

Test LEDs

Mfr P/N :SML-512DWT86 V3P3
Mfr: Rohm o
D1

LED1_N} R32 1.5K A\

LED_ORANGE
= D2
LED_ORANGE
= D3

R38 1.5K

LED2_NY

LED3 N> R40 1.5K
LED_ORANGE

-, 2
4

LED_ORANGE

LED47N> R41 1.5K

ACTIVE LOW

The board provides users access to four active Low LEDs, which are connected to the SmartFusion pins
B19, B20, C19, and H17.
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Figure 10 » Push-Button Switches

V3P3 V3P3
43
SW1 SW2
1
P — 0K P —
KSC403J 50SH LF K SWITGH KSC403) SoSHTES < SwiTCH2
Mfr P/N :KSC403J 50SH LFG Mfr P/N :KSC403J 50SH LFG
N Panasonic - C&K Components Panasonic - C&K Components
V3P3
Sw3
o
3
KSC403J 50SH LF K SWITCH3
Mfr P/N :KSC403J 50SH LFG
v Panasonic - C&K Components
V3P3 V3P3
47
sSw4 SW5
1
_ oK —_
KSC403J 50SH LF < swiTCH4 1 KSC403J 50SH LF K SWITCHs
N Mfr P/N :KSC403J 50SH LFG Mfr P/N :KSC403J 50SH LFG
Panasonic - C&K Components P ic - C&K Comp t.

The board comes with Two four input DIP switches.

The inputs of AGLP_DIP switch are connected to pins N13,P16,R2,T2 of Bank 2 of the AGLP125
CS289.

Figure 11+ AGLP_DIP

% AGLP_DIP Mfr P/N: 765B04

Mfr: GrayhillIn

I . 1
! AGLP_DIP !
I V3P3 1
I (o] 1
! 1
R158 4.7K
420

— | R161 47 !
AGLP_3.3V_SIG1 1 3 AGLP_3.3V_SIG3 ) R 23 ﬁ;z \
AGLP_3.3V_SIG2 2 4 AGLP_3.3V_SIG4 1 R164 : |
HEADER 2X2 : S2 :
1 1 8 AGLP_3.3V_DIP1 |
! 2 L ; AGLP 33V DIP2 |
! 2 . < AGLP_33V_DIP3 |
: AGLP_3.3V_DIP4 |
1
! 1
! 1

1

The inputs of A2F_ DIP switch are connected to pins H20, C21, D21, and F19 of the SmartFusion cSoC.
Figure 12 » Input Push-Button Switch

V3P3
o

| il

P NP

|| 3| ;|3

58

81

IS o o

DIP1
DIP2
DIP3

DIP4

/ A2F_DIP

Mfr P/N :76SB04ST
Mfr: Grayhill Inc
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In addition, the board includes five push-button switches that are connected to pins G19, G20, G21, E1,

and F14 of the SmartFusion cSoC.

Figure 13 ¢

LED, DIP, and Push-Button I/Os

7-17

LEDI_N ((——+——B19 ]
LED2 N {{—————B20
LED3 N ({—————C19 ]
LED4 N ({———HI7 ]
DIP1 ((———H20
DIP2 {(——C21
DIP3 {{——D21

LED , DIP & PB

GBB0/IO18NDBOVO
1023NDB1V0
GBB1/I018PDBOVO
GCA2/1023PDB1V0
GBA0/IO19NPBOVO
1024NDB1V0
I025NDB1V0
GCB2/1024PDB1V0
GCCO0/I026NPB1VO
GFC2/I067PPB5V0
GBC2/1021PDB1V0
GBCO0/IO17NPBOVO
1021NDB1V0

LE19 P4

619 SSSWITCH1
1 G20 SSswiTCH2
| G21  S\SwITCH3
Bl SyswiTcH4
B4 SSSWITCHS

One-Bit DAC Circuit

For applications that require conversion from a digital to analog domain, two analog conditioning circuits
are provided. This is useful in closed-loop applications. Figure 3-11 shows the circuit. Table 3-5 on page
25 and Table 3-6 on page 26 show the jumper settings.

Figure 14« OBD_DACOUT

5.6

R147 5.8K,1%
1P15V
1P15V
Ud4A
ud4ac
2{_
JP13, 1 JP14,
> 2 1 VREF OUT 3 1
{6} VAREF_OUT) EADER 1x2 + 8 2 EADER 1x2 PAVIO 6}
AD824ARZ-14
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1N15V JP1
SHAV1_2 {6}

EADER 1x2
MANUFACTURER P/N = AD824ARZ-14

1P15V
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VREF_OUT al, EOETEIA - 8 2 SHAV2_0 {6}
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EADER e V22 )

1P15V

{6} OBD_DACOUT1
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MANUFACTURER = Analog Devices Inc

R151 1K 1%
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The one-bit DACs (OBDs) can be used in two applications.

These circuits take the OBD output of the SmartFusion quad and feed it back to the SmartFusion analog
inputs of ADCO and ADC1. This is useful in closed-loop applications.

Table 11+ OBD Output to Loopback to ADC

Jumper Pin Function
JP4 3-4 DACOUTO to ADCO
7-8 DACOUT1 to ADC1

The OBDs can also be fed into a voltage gain circuit as shown in Figure 14, page 21 and described in the
following tale. In this application, the OBD sweep of 0-2.56 V can be translated to -15 V to +15 V. This is
useful in closed-loop applications for ABPS channels with prescalers.

Table 12+ OBD Connections for Voltage Gain

Jumper Pin Pin
JP4 1-3 DACOUTO to OBD_DACOUTO
7-9 DACOUT1 to OBD_DACOUT1
JP13 1-2 Connect VAREF_OUT to bias the opamp

The output of the Opamp can be configured to be monitored by the ABPS channel. This can be done as
below:

Table 13« Output of the Opamps to ABPS Channels

Jumper Pin Pin Function

JP14 1

OP_AMP (U44C) output to ABPSO0 of FPGA fabric

JP21 1

OP_AMP (U51C) output to ABPS1 of FPGA fabric

2 )

JP15 1 2 OP_AMP (U44C) output to ABPS4 of FPGA fabric
2 )
2 )

JP27 1

OP_AMP (U51C) output to ABPS5 of FPGA fabric

Note:

OLED Display

A 9616-pixel low-power OLED is made available on the board for display. This low-power device, WHITE
OLED, requires 3.3 V and 10 V power supplies. Either one of the SmartFusion MSS 12C0 or SPI0 can be
interfaced with the OLED.

The OLED displays sharp gaming images or text. For example, the SmartFusion RTC current time or
time between two events can be displayed on the OLED. Figure 15, page 23 shows the OLED
connections on the board along with jumpers for BS1 and BS2 and the jumper settings for accessing the
OLED from SPIO.

The latest revision of SmartFusion Advanced Development kit (A2F500-DEV-KIT-2) does not have an
OLED component on the board.

For accessing the OLED from 12C0 and SPIO, see Jumper Settings, page 23.
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Figure 15+ OLED Connections
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o o o
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'ANT
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»—5- TEST3 ba |24
b b= 213
D7
OLED BS1 12 BS1 BS2 13 OLED BS2
V3P3 V3P3
<(287 )12%%‘%2[2)’51/%? MSS| SYSRESETB >>—]f7L E/ECS## R 1: R201 R203
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OLED _BS1 OLED_BS2
% 0038388 ce8 o o
> zzzzz=z - R202) R207]
R20 N PMO13701 0.01uF JP23 JP22
j:j:liii Mfr P/N :37644456?3 Mfr P/N :3764445573
Mfr:Tyco Electronics Mfr:Tyco Electronics
10 10l
M Mfr P/N :PMO13701
Mfr: PACER
N
5.7.1  Jumper Settings
Table 14 « Interface MSS 12C0 to the OLED
Jumper Pin Pin Connection Details
J7 2 3 12C_0_SCL to OLED_SCL
14 15 12C_0_SDAto OLED_SDA_IN
JP18 1 2 Closed
JP23 1 2 OLED_BS1 connected to 3.3V
JP22 2 3 OLED_BS2 connected to GND
Table 15+ Interface MSS SPI0 to the OLED
Jumper Pin Pin Connection Details
J7 3 4 SPI_SCKto OLED_SCL
15 16 SPI_SDA to OLED_SDA
JP8 1 2 SPI_0_OUT to OLED_SDA_IN
5 6 SDI_0_INto OLED_SDA_OUT
9 10 SCLK_0_OUT to OLED_SCL
13 14 SS_0_OUT to OLED_CS#
JP18 1 2 Open
JP23 2 3 OLED_BS1 connected to GND
JP22 2 3 OLED_BS2 connected to GND
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Figure 17 « MSS SPI0 and SPI1 Settings
SPI Configuration —1
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/
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Table 16 «+ MSS SPI0 and MSS SPI1 Loopback and Off-Board SPI Device Connections

Power Matters.”

Jumper Pin Signal Connecti

on Details
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Table 16 «+ MSS SPI0 and MSS SPI1 Loopback and Off-Board SPI Device Connections

JP8 6 SPI0_SDI To interface any SPI device to MSS SPIO
2 SPI0_SDO
10 SPI0_SCK
14 SPIO_SS
3 SPI1_SDI To interface any SPI device to MSS SPI1
7 SPI1_SDO
11 SPI1_SCK
15 SPI1_SS
6 7 MSS SPI0 and SPI1 loopback
2 3
10 1
14 15

5.8 SPI Flash

One 8-MByte SPI flash SST26VF064B-104I/MN is also offered on the board. This can optionally be

interfaced to either the SPI0 or SPI1 peripherals of the SmartFusion MSS. Figure 18, page 25 and

Figure 19, page 26 show the SPI flash circuit and the jumper settings to access it from SPI1.
Figure 18 + SPI Flash

vap3 8 MByte

28 |R293
13 V3P3
10K  [10K
SPI_1_SI ; g S| Voo
SPI_1_SCK o c70
| HOLD
SPLCS N ) afss AUF 10V
SPI_1_SO > R206, 39 SPI_SO 2 SO GND
AT25DF641-MWH-T
Mfr P/N : AT25DF641-MWH-T
Mfr: Atmel

Note: SPI Flash Part number has been changed please refer to PCN1502 for more information.

Table 17« MSS SPI1 to SPI Flash

Jumper Pin Pin Connection Details
JP8 3 4 SDI_1_IN to SPI_1_SO (SO output of SPI flash)
7 8 SDO_1_OUT to SPI_1_SI (Sl input of SPI flash)
1" 12 SCLK_1_OUT to SPI_1_SCK (SCK input of SPI flash)
15 16 SS_1_OUT to SPI_CS_N (CS# input of SPI flash)
5.9 SPI DAC

One 12-bit SPI DAC AD5320 is available on the board. This can be optionally interfaced to either the
SPIO or SPI1 of the SmartFusion MSS. The following figure shows the SPI DAC instance along with the
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header that must be connected to the SPI_x_SDI, SPI_x_SCK, SPI_x_SS, and SPI_x_SDO pins of SPIO
or SPI1.

Figure 19+ SPIDAC

V3P3
o

E

14 UF 10V JOUF 16V
E16 8
1 4
HEADER 1 DN >

JP3

17 1 1 5 sc o 1 ANA_V 1 2
HEADER 1 LK vout

18] 1 HEADER 1x2 47
HEADER 1

5! NL

Table 18« To Interface MSS SP10 or MSS SPI1 to SPI DAC

Jumper Pin Signal Header/Jumper Signal Connection Details
JP8 6 SPIO_SDI J16 DIN To Interface SPI DAC to MSS SPI0
2 SPI0_SDO JP3 (Pin1) VOUT
10 SPI0O_SCK J17 SCK
14 SPIO_SS J18 SYNC#
3 SPI1_SDI J16 DIN To Interface SPI DAC to MSS SPI1
7 SPI1_SDO JP3 (Pin1) VOUT
1 SPI1_SCK J17 SCK
15 SPI1_SS J18 SYNC#

510 12C EEPROM

One 512-Kbit 12C EEPROM ST M24512-WMNG6TP is available on the board to interface with 12C Port1 of
the SmartFusion MSS. Alternatively the EtherCAT chip, Beckhoff ET1100, can interface with the
EEPROM.

Figure 20, page 27, Figure 21, page 27, and Figure 22, page 28 show the EEPROM connections, 12C
interface, and header with jumper settings for access to EEPROM.
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Figure 20 « 12C EEPROM
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MANUFACTURER = STMicroelectronics

Device Select Code: " 0 0 O "

Table 19« To Interface MSS 12C1 to EEPROM

Jumper Pin Pin Connection Details
J7 6 7 12C_1_SCL to EEPROM_SCL

14 15 12C_1_SDA to EEPROM_SDA
JP26 Closed To write protect EEPROM (WE_N)

Figure 21 » I2C Interface Terminations
12C_SCL_O_IN  D— >> OLED_SCL {9}
12C_SCL_1_IN  D>——

<r'—<< SPI_0_SCK {11}

o o

7
L =L )
5 - =
. _. |—| I:r—;( 12C_EEPROM_SCL
B
W0

2
il B
1

L

~ g = z‘ g‘—« SPI_0_SI {11}

>> 12C_EEPROM_SDA

12C_SDA 1IN >—1 12C INTERFACE

12C_SDA_0_IN  Y>—

> OLED_SDA_IN {9}

Table 20« To Interface EtherCAT ET1100 to EEPROM

EEPROM PIN ET1100 PIN  Connection details Comment

5 G11 EEPROM CLK of ET1100 to SCL of EEPROM When MSS 1C1 is not
6 F11 EEPROM DATA of ET1100 to SDA of EEPROM driving EEPROM
JP26 Closed To write protect EEPROM (WE_N)
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5.11

Figure 23

5.11.1

5.11.2

Figure 24
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12C Interface Terminations

716
I2C INTERFACE
PORTO
12C_SDA 0_IN <K& V21 4 12c_0_SDA/GPIO_22
12c_sCL 0 IN <K& U214 >c 0_SCL/GPIO_23
PORT1
12C_SDA 1 IN << V22 ¥ 15c_1_SDA/GPIO_30
12c_scL 1IN <K& U20 §12¢c 1 SCLIGPIO_31

Clock Oscillator

A 50 MHz clock oscillator with 20 PPM is available on the board. This clock oscillator is connected to the
FPGA fabric to provide a system reference clock and connected to the PHY to provide the RMII_CLK. An
on-chip SmartFusion PLL can be configured to generate a wide range of high- precision clock
frequencies.

50 MHz RC OSC

V3P3
V3P3 o

Y3
| c75 ||001F
R42 [T voo |4
;L GND  OUTPUT 45 39 SSGLK 50MHZ {27}
231 39 % MSS_RMI_CLK {15}

50Mnhz_HC73
20 MHz Oscillator

A 20 MHz resonator of 20 PPM is placed across the MAINXIN and MAINXOUT pins of the SmartFusion
cSoC with the appropriate 18 pF capacitors. This is used to generate high precision clock for Ethernet
MAC and also in RTC based applications.

32.768 KHz (low power) Oscillator

A 32.768 KHz resonator, CM519, is placed across the LPXIN and LPXOUT pins of the SmartFusion
¢cSoC with the appropriate 30 pF capacitors. This low-power resonator is useful in RTC based
applications.

20 MHz and 32.768 KHz Oscillators
7-2

AA16

ﬁtS

18pF

AGND AGN D 2 768 KHZ
————AA19 1) pxouT prEm Y18 VIPS INT

MAINXIN PCAP —3‘35—-_99 RESET CIRCUIT

il Y1 sw7
20MHZ 20 PPM noap haBs paur ey 5 ;
1 AAT 3 MAINXOUT | |—O O—|
50 PU_N W17 RTC SW 4 3
C51 Mfr: Panasonic - ECG

—||:|I—

2 ESS

.1uF
F2-500-FGG484
AGND AGND

gl
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USB-to-UART Interface

Included on the development board is a USB-to-UART interface with ESD protection (Figure 3-22). This
interface includes an integrated USB-to-UART bridge controller (U16) to provide a standard UART
connection with the SmartFusion MSS UARTO port.

One application of the USB-to-UART interface is to allow HyperTerminal on a PC to communicate with
the SmartFusion cSoC. HyperTerminal is a serial communications application program that can be
installed in the Windows operating system. A basic HyperTerminal program is usually distributed with
Windows.

With a USB driver properly installed, and the correct COM port and communication settings selected, you
can use the HyperTerminal program to communicate with a design running on the SmartFusion cSoC.

The following table lists the supported UART parameters, such as baud rate, for HyperTerminal
application.

UART HyperTerminal Settings

Supported HyperTerminal Parameters

Baud Rates

Data Bits Parity Types STOP BIT

110

56,7,8 NO/ODD/EVEN/MARK (1)/SPACE (0) ONE/ONE-HALF/TWO

300

1200

2400

4800

9600

19200

38400

57600

115200

230400

460800

921600

Figure 25 »

5.13

USB-to-UART
7.9

UART INTERFACE

PORTO
TXD_0_OUT <<R236 39 UART_0_TXD/GPIO_20

RXD_0_INy>—————U18 § jART 0_RXD/GPIO_21

F2-500-FGG484

RS485 Interface

Included on the development board is an RS485 with DB9 female connector, interfacing with the
MAX3240CSA connected to UART port 1 (Figure 26, page 30, Figure 27, page 30, and Figure 28,
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page 31) of the SmartFusion MSS. This is provided for applications that require RS485, for which the
UART port needs to be used in MODEM mode.

Figure 26 = RS485

V3P3
o
_4|£31
U6 1uF
[ ]
RXD_1_IN ((—R288 39 11 Re ﬁt vee 8
RS485 RE 2 5 L > RS485_B
R466 120
RS485 DE 3 pE n—8 {RsS485_A
TXD_1_OUT 4 3 5+D> GND
MAX3430CSA
Figure 27 » SmartFusion UART Port 1
u7-18
UART HANDSHAKING
PORT1
RS485 RE (¢— 118 | YLV T/ NN
_RE & GDA2/I042NDB1V0 UART_1_TXD/GPIO 28 >> TXD_1_OUT
RS485_DE ((——L20 3 GpB1/1039PDB1V0 UART_1_RXD/GPIO_29 |22 (( RXD_1_IN
F2-500-F GGA8
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DB9 Connector

RS485 B 2 Lee O

RS485_A . R0

CONNECTOR DB9F
Manufacturer P/N = 152-3409
Manufacturer = Kobiconn

10

N4

Ethernet Interface

One Ethernet interface, configured for RMII full duplex mode, and a low-power 10/100 Mbps single-port
Ethernet physical layer transceiver (U19) are provided on-board (Figure 3-27 on page 36). The Ethernet
physical layer features integrated sub-layers to support both 10BASE-T and 100BASE-TX Ethernet
protocols. These sub-layers ensure compatibility and interoperability with many other standards-based
Ethernet solutions.

The Ethernet RJ45 interface and physical layer, the interface with the SmartFusion MSS Ethernet media
access controller (MAC) which supports RMII, serves many purposes. For example, this interface can be
used to access the SmartFusion cSoC to monitor the ADC data over a network. The embedded system

memory and control registers can be accessed and processed remotely to support system management.

Clocking Scheme for RMIl CLK

The 10/100 MAC RMII interface requires a 50 MHz clock. The PHY device also requires a 50 MHz 20
PPM clock for proper operation. While there are a few possible ways of providing the clock, the following
two schemes are discussed:

Clocking Scheme 1: From 50 MHz clock oscillator

. 50 MHz oscillator goes as input to CCC and to the X1 clock input of Ethernet PHY through GPIO
*  The GLC output of CCC, which is also at 50 MHz, feeds MAC_CLK of 10/100 MAC

Clocking Scheme 2: From 20 MHz clock oscillator

* 20 MHz oscillator goes as input to CCC. GLC output of CCC is configured at 50 MHz

*  The GLC output of CCC feeds MAC_CLK of 10/100 MAC
*  The same GLC output of CCC feeds X1 clock input of Ethernet PHY through GPIO
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Figure 29 » Ethernet Clocking
Clock Configuration 1
A2F500
X1 Input
| ccc Ethernet
| 10/100 MAC XD A
50 MHz 50 MHz Clk
50 MHz 0SC GLC e (ElE XD Output
Clock Configuration 2
A2F500
X1 Input
| Ethernet
| cec 10/100 MAC XD PHY
50 MHz Clk
20 MHz OSC GLC 50 MHz MAC_CLK RXD Output
Figure 30 « Ethernet Interface
u7-14
ETHERNET
FPGA_ENA_MDC ({——————AAIMAC_MDC/IO57RSB4V0  MAC_CRSDV/IO60RSBA4VOFMA———SFPGA_ENA_CRS
FPGA_ENA_MDIOK: V4 _WAC_MDIO/IO58RSBAVO  MAC_RXER/IO59RSB4VOfAA4— 5 FPGA_ENA_RXER
FPGA_ENA_TXEN(—22 ~ A~ R242 Y4 | MAC_TXEN/IOB1RSBAVO MAC_RXD[0}I063RSBAVOPE— SHFPGA_ENA_RXDO
FPGA_ENA_TXDg—22 ~ A R233 AAS | MAC_TXD[O}IOB5RSBAVO MAC_RXD[1]1062RSBAVOfLE—SSFPGA_ENA_RXD1
FPGA_ENA_TXDQ{—22 A AR234 W5 fMAC_ TXD[1]/I064RSB4VO MAC_CLKFE————— MSS_RMII_CLK {12}

5.15

F2-500-FGG484

Memory Section Overview

The SmartFusion MSS provides options to interface with a variety of external memory devices such as
NOR flash and synchronous or asynchronous SRAM for large applications code. The external memory
controller (EMC) interface of SmartFusion MSS is 3.3 V LVTTL compliant. This interfaces directly with

3.3 V SRAM and flash devices. On the development board, two 16-Mbit SRAM Cypress
CY7C1061DV33-10ZSXI and two 64-Mbit parallel flash memory Numonyx JS28F640J3D-75 memories
interface with EMC region0 and region1. Microsemi expects these memories to be used in most
SmartFusion applications.

For applications that require larger SRAM memory than this, an alternative 128-Mbit, 1.8 V
asynchronous PSRAM Micron® MT45W8MW16BGX is also offered. Given that memories of this size are
only available at 1.8 V, coupled with the fact that the EMC interface does not allow region0 and region1 to

be completely independent of each other due to shared chip select, 128-Mbit, 1.8 V, parallel flash
memory Numonyx JS28F128P30T85 873824 is mounted on the board as a companion for the 1.8 V
SRAM. This requires a 3.3 V to 1.8 V conversion to interface the 3.3 V EMC with these 1.8 V memories.

If the EMC is not used, the shared EMC 1/Os are available as 3.3 V GPIO at the expansion connector. To
provide the option of a 1.8 V interface and to make the EMC 1/Os available to user application, an
AGLP125 FPGA s used as an I/O translator on the board. Based on the EMC configuration selected, the
AGLP125 can be programmed either as a 3.3 V to 1.8 V level converter or /O extender (with all 3.3 V
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and 1.8 V memories held in tristate). This device can be selectively programmed by choosing appropriate
jumper settings to select the JTAG chain.

The following figure captures the memory section overview.

Figure 31+ Memory Top Level

3.3V
Interface

A2F500

Design 1: GPIOs are channeled from
A2F500 to Expansion Header Pins

Design 2: GPIOs are channeled from
A2F500(EMC) to PSRAM/Header Pins

Interface

s

|

Isolation
Resistors

AGLP
CS289

3.3V

— .

1.8V
Interface

SRAM
and Flash

SRAM

Part Number
CY7C1061DV33-10ZSXI(1M X 16)
JS28F640J3D-75 (4M X 16)

SRAM

Flash

Flash [

Logic 0 — All Out Buffers are tristated
Logic 1 — Channeling is in use

PSRAM
and
Flash

PSRAM

Part#
MT45W8MW16BGX (8M X 16)
JS28F128P30T85873824 (16M X 16)

Flash

\/

5.15.1 3.3V Memory Section

Mounted on the development board are two instances of 16-Mbit asynchronous SRAM. Also included are
two 64-Mbit parallel flash memories (FLASH). Both instances of the asynchronous SRAM are connected
to region0 of the EMC interface of the SmartFusion MSS. Similarly both instances of the flash are
connected to region1 of the EMC interface of the SmartFusion MSS. These operate at 3.3 V and are
directly interfaced to the EMC. The AGLP125 FPGA is not used in this case and is held in Flash*Freeze
mode to avoid any power consumption.

Expansion
Connector

When memory is not used the
Expansion connector will be used
As 3.3V GPIOs

The following table gives the summary of jumper settings needed to access the 3.3 V memories.

Table 22« Jumper Settings to Interface EMC with 3.3 V Memories (SRAM and flash)

Jumper Pin Pin Connection Details

JP17 2 3 EMC chip select for region0 to CS1 of SRAM
JP19 2 3 EMC chip select for region1 to CS1 of flash
JP24 1 2 FLASH_VPEN to 3.3 V (to enable 3.3 V flash)
JP16 2 3 To keep AGLP125 in Flash*Freeze mode
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5.15.2 Asynchronous SRAM Memory Components

The 3.3 V asynchronous SRAMs populated on the board are 16-Mbit SRAM Cypress CY7C1061DV33-
10ZSXI (PSRAM), as shown in Figure 32, page 35. These interface with the EMC port of the
SmartFusion MSS. They provide a reasonable off-chip memory at high speed that the hard ARM Cortex-
M3 processor can use for applications such as RTOS.

Performance Note: The following table lists the External Memory Controller settings for 100 MHz and 80
MHz system performance. A slower speed device might work at higher speed—but it is not always

guaranteed. These are obtained on the development board with an application that uses asynchronous
SRAM extensively.

Table 23« EMC Settings for 3.3 V Asynchronous SRAM Performance

Port Size: Half Word

System Clock Frequency FCLK (HCLK)

Latency in FCLK(HCLK) Cycles 100 MHz 80 MHz
Read Latency for First Access 1 1
Read Latency for Remaining Accesses 1 1
Write Latency 0 0
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PSRAM Connections

Figure 32

€ _ Z FOVIYALNI A€ €
Z _ T HOVIEALINI A8 T
sutd L1dn| Brzuop
#/q 3unys| 20TA9q AxOoWSK

{9z'12} 0_N3LAGW,
(A L EIVE)

{gz

o

S —

{9g'iz'0e} Lessayaqy H——————————g1

SOUOAVBIT 00AL = HIUNLOVANNYIN - Zbdl

€-9GvPv9-€ = Nid ¥IUNLOVANNYI

K 0'N"soW 24 {9212}

0 N SON K-

J0NPUODIIES $50IAD = UTUNLOVANNYI
OXZOL-EEAVLI0LDLAD = Nid HIMNLOVANNYW
XZ0L-EE/

S

P o P e e

20N
LON

VI90L0LA0

55555

20000 EL Mman_{oz'1z'0et

30 0N 30w {9212}
75590 0zss3¥aay
oS30y Keissadaay
BT SLSSTHaaY 81SS3¥aQY
T SeNaay—<92+ss3uaay
T Seotaay—<S9rssRiaay
e SSauaay S§1SS3¥AAY
< SSTNAaY viSSIVaaY
o STy £1SS3¥aay
T SeaNaay—<3e+ssIuaay
£ Ssauagy s ++esaav
24 SSIIAaY oLss3¥aay
g [SErET 6Ss3daav
[ ov—ssmaav 8Ss33aaY
A TS E 1Ss34aay
[ o5 —sssawaav 9ss3yaay
| T ssawaav $SSIHAAY
|5 ssawaav ySSIYaQY
[ 5 <somvaav £ss330av
00y 2ss34aav (g
T Tss3maav 1ss3daay
T
£dEA
b

J0JONPUOdIBS PIIYRIIES = HIYNLOVANNYIN
XSINPOZSLON = N/d ¥IANLOVANNYIN N\
XSNFO. N

12SS34aaY LAVES (K-

o
£dEA

Jojonpuooiwes sseidAD = ¥IUNLOVANNYIN
OXZOL-EEAVI90LOLAD = Nid HIUNLOVANNYIN

g 2N
—gp{ FON

{9z'12} 0_N3LAGW, 319

{9g'te} 1 NILASW, 3H8

128S3HAAY IAVHS)———————————] 230
0N SOW Pp————5 +30

<|<

R

2= [=<|=<|<|=|x]
<|<|<|<

A

<|<|<|<
o dodald
©
s}

<4
3

|| <|<|<|<|<|<

Szl
o
s}

€dEA

12553900V

VI901DLAD

T 02553490
8L 6155390

8155340

daymgs
5|
19
b
4
i

a3 1SS

Kizssayaav {92120z}

MY {9Z'12°02}

B e e e e e e e e e e Bt e e U A

E—

0zsS3¥aaY
61SS39aQY
21SS34aQY
£1SS3¥aav
915S3¥aaV
51SS3¥aaY
p1SSIHAAY
£1SS39aaY

zISs3¥aav {9z

11SS3¥aav
0LSS3¥aay
6SS3Maqy
8ss3Maay
4ss3daay
955349aaY
$SS39aqY
ySSIUAAY
£SS3Maay
zss3¥aav
1ss3¥aav

921207

921202}
92'12'0Z

5.15.3 Parallel Flash Memory Components (Flash)

Two 64-Mbit parallel flash memories, Numonyx JS28F640J3D-75, are the 3.3 V flash memory instances
populated on the board (Figure 3-30 on page 41). They interface with the EMC port of the SmartFusion
MSS and provide off-chip high-speed nonvolatile memory that the hard ARM Cortex-M3 processor can

use for applications such as storing compressed Linux images, which can be uncompressed using the

SmartFusion MSS eNVM and stored into asynchronous SRAM.
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Performance Note: The following table lists the EMC settings for 100 MHz and 80 MHz system

performance. These are obtained on the development board with an application that uses parallel flash
extensively.

Table 24« EMC Settings for 3.3 V Parallel Flash Performance

Port Size: Half Word

System Clock Frequency FCLK (HCLK)

Latency in FCLK(HCLK) Cycles 100 MHz 80 MHz
Read Latency for First Access 5 4
Read Latency for Remaining 1 1
Write Latency 0 0

Note: Ensure to keep the AGLP125 device in Flash*Freeze mode by closing pins 2-3 of JP16.
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Figure 33 »+ Flash Connections
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5154 1.8V Memory Section Overview

Included on the development board one instance of 128-Mbit, 1.8 V, high density asynchronous SRAM
(LG_PSRAM) interfacing region0 of the SmartFusion MSS EMC interface and 128-Mbit, 1.8 V, parallel
flash memory (LG_FLASH) interfacing region1 of the EMC interface of SmartFusion MSS (Figure 3-31
on page 43). These operate at 1.8 V. The AGLP125 device must be programmed with the 3.3 Vto 1.8 V
converter design to access these memories. The following table lists the summary of jumper settings
needed to access the 1.8 V. memories.

Table 25+ Jumper Settings to Interface EMC with 1.8 V Memories (LG_SRAM and LG_FLASH)

Jumper Pin Pin Connection Details

Program AGLP125 with 3.3 V to 1.8 V Conversion Design
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Table 25+ Jumper Settings to Interface EMC with 1.8 V Memories (LG_SRAM and LG_FLASH)

JP17 1 To keep 3.3 V SRAM in tristate (deselect)

JP19 1 To keep 3.3 V flash in tristate (deselect)

JP24 2 FLASH_VPEN to GND (to disable 3.3 V flash)

JP16 1 To keep AGLP125 in active mode

N[ Nl W] NN

JP25 1 FLASH_WP# to VCC (to disable protect)

5.15.5

Note:

Note:

Large PSRAM Memory Component (LG_PSRAM)

One 128-Mbit, 1.8 V asynchronous SRAM, Micron MT45W8MW16BGX, is the PSRAM mounted on the
board (Figure 3-31 on page 43). This memory interfaces with region0 of the SmartFusion MSS EMC. It
provides extensive off-chip memory that the hard ARM Cortex-M3 processor can use for applications
such as operating systems and three frames of buffering for WVGA display.

PSRAM component is no longer populated in the latest revision of this board. For more information, see
PCN1502: Change in SmartFusion Development Kit (A2F500-DEV-KIT-2) hardware.

The following table lists the EMC settings for 100 MHz and 80 MHz system performance. These are
obtained on the development board with an application that uses Large PSRAM extensively.

Table 26 «+ EMC Settings for 1.8 V PSRAM Performance

Port Size: Half Word

System Clock Frequency FCLK (HCLK)
Latency in FCLK (HCLK) Cycles 100 MHz 80 MHz
Read Latency for First Access 5 4

Read Latency for Remaining Accesses 5 4

Write Latency 3 2

The AGLP125 device should be programmed with the 3.3 V to 1.8 V converter design. Also it must be put
in operational mode by closing pins 1-2 of JP16.
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Figure 34+ 1.8V SRAM
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5.15.6 Large Parallel Flash Memory Component (LG_FLASH)

One 128 Mbit, 1.8 V, parallel flash memory, Numonyx JS28F128P30T85 873824, is the LG_FLASH
mounted on the board (Figure 3-32). This memory interfaces with region0 of the SmartFusion MSS EMC.
It provides a larger off-chip nonvolatile memory that the hard ARM Cortex-M3 processor can use for
applications such as storing compressed Linux images, which can be uncompressed within SmartFusion
MSS eNVM and stored into LG_SRAM.

Performance Note: The following table lists the EMC settings for 100 MHz and 80 MHz system
performance. These are obtained on the development board with an application that uses LG_FLASH.

Table 27 « EMC Settings for 1.8 V Parallel Flash Performance

Port Size: Half Word

System Clock Frequency FCLK (HCLK)

Latency in FCLK (HCLK) Cycles 100 MHz 80 MHz
Read Latency for First Access 7 6
Read Latency for Remaining Accesses 2 2
Write Latency 0 0
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Note: The AGLP125 device should be programmed with the 3.3 V to 1.8 V converter design. Also it must be put
in operational mode by closing pins 1-2 of JP16.

Figure 35
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Using EMC 1/Os as User I/Os

When user applications do not require the EMC interface, the shared EMC 1/Os can be used as general
purpose 1/Os. On the A2F500-DEV-KIT-2 board, this requires the mounted AGLP125 FPGA to be
programmed with an IN to OUT design that provides a through path via the FPGA to the expansion
connector for 3.3 V I/0. In addition, the jumper settings lists in the following table are needed.

JP2!
Mfr P/N :3-644456-3

1.8 V Flash

PS_ADDRESS1
PS_ADDRESS2
PS_ADDRESS3
PS_ADDRESS4
PS_ADDRESS5
PS_ADDRESS6
PS_ADDRESS7
PS_ADDRESS8
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PS_ADDRESS10
PS_ADDRESS11
PS_ADDRESS12
PS_ADDRESS13
PS_ADDRESS14
PS_ADDRESS15
PS_ADDRESS16
PS_ADDRESS17
PS_ADDRESS18
PS_ADDRESS19
PS_ADDRESS20
PS_ADDRESS21
PS_ADDRESS22
PS_ADDRESS23
PS_ADDRESS24

FLASH_WP#

5

V1P8
THERE
PS_ADDRESS Q PS DATA
P& ADDRESS Ha =2 = pao |F-¥—Fcman PS_DATAO {22}
A2 Dat PS_DATAT {22}
PS_ADDRESS 7 29 PS DATA
A3 DQ2 PS_DATA2 {22}
PS_ADDRESSA 23 a1 PS DATA.
A4 DQ3 PS_DATA3 {22}
PS_ADDRESS 47 PS DATAA
PS5 ADDRESS Hrs DQ4 [H4T—F=-55ra PS_DATA4 {22}
A6 DQ5 PS_DATA5 {22}
PS_ADDRESS 0 51 PS DATA
A7 DQ6 PS_DATA6 {22}
PS_ADDRESS 19 53PS DATA7
A8 pQ7 PS_DATA7 {22}
PS_ADDRESS: 8 35 PS DATA
A9 DQ8 PS_DATA8 {22}
PS_ADDRESS 7 37 PS DATA
PS5 ADDRESS ra ) 009 H—F e PS_DATA9 {22}
A1 DQ10 PS_DATAT0 {22}
PS_ADDRESS 5 PS_DATA11
A12 pQi1 42— T2 S_DATA11 {22}
PS_ADDRESS PS DATA
*w LXE) pQ12 j48 PS_DATA12 {22}
PS_ADDRESS 3 50 PS DATA
PS ADDRESS Al4 pais -2 B PS_DATA13 {22}
g A15 DQ14 = PS_DATA14 {22}
e 1 a6 pQts 54 DATA PS_DATA15 {22}
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PS_ADDRESS: 11 1 A%0 Wp#
P ADDRESS A21 cee i":ﬁ““’ MOS N 1 22}
PS ADDRESS 104 A2 OE# AGLP_MOE_N_1 {22}
PS ADDRESS e ] RST# R379 K < AGLP_MSS_SYSRESETB {22}
A24 CLK 45— Ros0 VK
%214 a25 ADV#
- o o WAIT 28— <KPFLASH_WAIT {22}
1] [} [}
(%] [ [
> > >
85

Mfr:Tyco Electronics

Table 28

8

Mfr P/N :JS28F128P30T85 873824
Mfr: Numonyx/Intel

DECOUPLING CAPACITORS

e e o b b oo
i e

Using I/0 Expander When EMC Is Not Used at All

Jumper

Pin

Pin

Connection Details

Program AGLP125 with design that provides IN-OUT paths at 3.3 V

JP17 1 2 To keep 3.3 V SRAM in tristate (deselect)
JP19 1 2 To keep 3.3 V flash in tristate (deselect)

JP24 2 3 FLASH_VPEN to GND (to disable 3.3 V flash)
JP16 1 2 To keep AGLP125 in Active mode

JP25 2 3 FLASH_WP# to GND

Controller Area Network Interface

Included on the development board are two controller area network interfaces. Controller area network
(CAN) is an automobile standard designed to allow microcontrollers and devices to communicate with
each other within an automotive system without a host computer. While it is designed for automotive
applications, currently it is used in other applications such as industrial automation, avionics, and medical
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equipment. Each CAN interface is implemented with a DB9 female connector interfacing with a
MAXIMMAX3051 CAN transceiver and uses two GPIOs of the A2F500 device, with the SmartFusion
MSS acting as microcontroller. These can be used in applications such as FieldBus.

CAN Interface
U7-19

CAN SIGNALS

R310 0 L21 R311 0

GDBO/IO39NDB1V0  GDC2/1041PDB1V0 f--22  CAN_RXD_1

CAN_TXD_0 < M22 ¥ 1041NDB1VO GDB2/1042PDB1VO FM18 >> CAN_TXD_1

5.18

F2-500-F GGA82

Ethernet for Control Automation Technology Interface

Included on the development board is an ethernet for control automation technology (EtherCAT)
interface (Figure 3-34, Figure 3-35, and Figure 3-36 on page 47). EtherCAT is an open, high
performance, and Ethernet-based FieldBus system. EtherCAT applies Ethernet to automation
applications that require short data update times with low communication jitter and low hardware costs.

Typical industrial automation networks are characterized by short data length per node, typically less
than the minimum payload of an Ethernet frame. Using one frame per node per cycle therefore leads to
low bandwidth utilization and thus poor overall network performance. EtherCAT therefore takes a
different approach, called "processing on the fly."

Each interface uses an RJ45 connector (Ethernet jack with Magnetics), interfacing with Beckhoff ET1100
and Micrel KS8721BL and connecting to the FPGA fabric via a soft CoreSPI interface that is
implemented in the FPGA array. This interface uses six GPIOs.

The Beckhoff ET1100 ASIC interfaces with the 12C EEPROM. When EEPROM is used by EtherCAT, it is
not available for the 12C1 interface of the SmartFusion MSS to 12C1 interface. The following table lists
the jumper settings.

Table 29 « EtherCat Jumper Setting to Interface EtherCAT ET1100 to EEPROM

EEPROM PIN ET1100 PIN Connection Details Comments
5 G11 EEPROM CLK of ET1100 to SCL of EEPROM When MSS 12C1 is not
6 F11 EEPROM DATA of ET1100 to SDA of EEPROM ___ 2"ving EEPROM

JP26

Closed To write protect EEPROM (WE_N)

The following figure shows the EtherCAT interface.
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EtherCAT Block Diagram
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Low-Cost Programming Stick Header

The board provides a low-cost programming stick (LCPS) header to connect a LCPS for programming.
The SmartFusion A2F500 can be programmed by the LCPS. The LCPS programs the device through the
JTAG pins. The LCPS can be used to debug software application with SoftConsole. The 12-pin female
connector socket is designed to interface to the 12-pin right-angle male header on the SmartFusion
Development Kit board.

Refer to the schematic shown in the following figure. Jumper settings are shown in Table 30, page 43for
A2F500 programming and SoftConsole application debug.

JTAG Header Schematic for LCPS Connection

J15 g
3L vutAGENB  ToK F—] FP4_TCK
R129 0

P4 TMS 33 TMs GND3 4

51 GND2 DI -8 FP4_TDI
VJTAG 2 iae  TReTE LB FP4 TRST
FP4 TDO H [ vPUMP -0 VPUMP

KV
— 111 GND4 GND5

&=HEADER 6x2/SM
6X2 Right Angled Header

Mfr P/N :TSW-106-08-T-D-RA
Mfr: SAMTEC

Table 30 « Jumper Settings for A2F500 Programming and SoftConsole Debug

Jumper Pin Pin Connection Details

SW9 OFF JTAG selection for programming and Cortex-M3 processor Debug
JP11 1 2 To provide 3.3 V to VUTAG

JP12 1 2 To provide 3.3 V to VPUMP

JP5 1 3 To select A2F500 in JTAG chain

JP7 1 2 LCPS for SoftConsole application debug

5.19

Figure 41 «

RealView Header

One 10X2 RealView header is provided on the board for debugging. This header allows plugging in the
Keil ULINK debugger or IAR J-Link debugger to easily debug or configure the hard ARM Cortex-M3
processor during board power-up.

RVI Header

V3P3

RVI nTRST 2] 2 =
RVI TDI =13 pqin
RV TMS 75 8
RVI_TCK 97 81 1o
9 10
1113, 12 12
RVI TDO 13|15 1a 4
{9,12,15,20,21,27} MSS_SYSRESETB»——151 15 16 |18
17 18
17 18 5o
19 20
HEADER 10X2

MANUFACTURER P/N = HTST-110-01-L-DV
MANUFACTURER = Samtec

10K
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The jumper settings shown in the following table are needed for debug with Keil ULINK or IAR J-Link.

Table 31+« RVI Header Jumper Settings to Debug with Keil ULINK or IAR J-Link

Jumper/Switch Pin Pin Connection Details

SW9 ON To select Cortex-M3 processor JTAG
JP5 1 3 To select A2F500 in JTAG chain

JP7 2 3 To select Real View JTAG header

Direct-C Programming Interface

On the development board, a standard FlashPro4 10-pin connector is provided to support DirectC
programming (Microsemi's in-system programming solution with DirectC). This connector interfaces with
five GPIOs and follows the same pinout as FlashPro4. This can be used to program a Microsemi FPGA
on another board (Figure 3-40) with either hard ARM Cortex-M3 processor or a soft processor
implemented in an FPGA array, such as Cortex-M1. Table 3-24 shows the configuration details for the
target board.

DirectC Programming

SmartFusion
Development Board

Another Microsemi Board

A2F500-FG484
(Cortex-M3 / Soft Processor)

A Microsemi FPGA
GPIOs
\
DirectC Header > FP3 10-Pin
Connector
DirectC Header
V3P3 V3P3
o
P31 13 P30
DIRECTC_TCK »»———I41cKk GND1 2
D DIRECTC_TDO Y»——31471p0 Ne HA—<
HEADER D2 pirectc TMs  ——-—5] TMs  vuTAG HEADER 1x2
2 TRST vPUMP -8 < DIRECTC_TRST
DIRECTC_TDI  Yp>——24 1D GND2 2
DIRECT_C N

MANUFACTURER P/N = HTST-105-01-L-DV-A
MANUFACTURER = Samtec Inc

Table 32+ VPUMP/VJTAG Configuration on Target Board

VPUMP/VJTAG JP30 JP31
Connected to 3.3 V Open Closed
Powered through FP4 Closed Closed
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FlashPro4 Programming Header

The SmartFusion cSoC device on this Development Kit Board can be programmed using a FlashPro4
programmer (Figure 3-41). Using the jumper settings in Table 33, page 45, A2F500 and AGLP125
devices can be programmed independently or in chain mode.

In addition, FlashPro4 is used for software debugging by SoftConsole.
FlashPro4 Header

Ja
) R16 oM
FP4 TCK LTCK2 4 5
FE4_TDO e 3 R
FPd TMS 3 g VITAG
VPUMP 7 8 FP4 TRS]
FP4_TDI ] 10
T —Fp4

Mfr BS/¥ HTST-105-01-L-DWV-A : 7
Mfr: Samtec Inc

To program A2F500, the jumper settings shown in Table 3-25 are required.

Table 33+ A2F500 Programming with FlashPro4

Jumper/Switch  Pin Pin Connection Details

SW9 Off To select A2F500 JTAG

JP11 1 2 To provide 3.3 V VJTAG

JP12 1 2 To provide 3.3 V VPUMP

JP5 1 3 To select A2F500 in JTAG chain
JP7 1 2 To select FP4 JTAG header

Power Matters.”
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Figure 45+ SmartFusion JTAG
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To program AGLP125 with FlashPro4, the settings shown in the following table are required.

Table 34+ AGLP125 Programming with FlashPro4
Jumper/Switch Pin Pin Connection Details
SW9 OFF To select programming JTAG Port
JP11 1 2 To provide 3.3 V VJTAG
JP12 1 2 To provide 3.3 V VPUMP
JP5 settings to bring A2F500 and AGP125 into JTAG chain for programming
JP5 1 2 To connect A2F500_TDO to AGLP125_TDI (marked C2 "->"
JP5 3 4 To connect AGLP125_TDO to MUX_TDO (marked C2 "<-"
JP7 1 2 To select FlashPro4 JTAG Header
JP16 2 3 To bring AGLP125 out of Flash*Freeze
Figure 46 « I1GLOO PLUS JTAG
UI0F
AGLP125 CS289
SEC 6/6
AGL TCK u16 TcK 00 T17Z R138A ~ Aag AGL _TDO
ACLTDL_T16 ] 1, JTAG P17 VJTAG
AGL TMS _ Ri6 | s VJTAG
VPUMP U1z VPUMP
L Py
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To debug applications with SoftConsole, which uses FlashPro4, the settings shown in following table are
required.

Table 35+ SoftConsole Debug Settings for FlashPro4
Jumper/Switch Pin Pin Connection Details
SW9 On To select Cortex-M3 processor JTAG for SC
JP11 1 2 To provide 3.3 V VUTAG
JP12 1 2 To provide 3.3 V VPUMP
JP5 1 3 To connect A2F500_TDO to MUX_TDO (marked C1 "->").
This brings A2F500 in JTAG chain.
JP7 1 2 To select FlashPro4 JTAG header
5.21.1 Battery Back-Up

Figure 47 »

5.21.2

Figure 48

A 3.0V Lithium ion battery, CR2032, is provided on the board. This connects to the VDDBAT input of the
SmartFusion cSoC. This is useful in demonstrating battery backup and power-down modes of the
SmartFusion cSoC.

Battery Backup

V3P3A  V1P5A
[e] o

V3P3A  V3P3A
(e}
75
ANALOG BLOCK
v I
‘ VCC15ADCO VCC33AP i
————— Wi 4 vcc1sApct VCC33A 1—197‘
‘ veeasanco pPA———
1o
VCC15A \
B0
VCC33ADC
l T84 vceasspoo
W16 { yceaaspot VCCLPXTAL HAB18 ‘
VBAT VCCMAINXTAL f-Y16
BATTERY BACKUP
| | Apto]
ﬁ VDDBAT veeasn HU8
F2-500
BAT1 Y15 3 pp15_ADC 2 VDD33_ADC_2 15
Mfr P/N : 3002 F2-500-FGG484 12.2uF

Mfr: Keystone Electronics

V3P3A
?NOTE PLACE ALL CAPS NEAR DUT BALLS

alol-l=l=L T

0.1uF 0.1uF] 224l %ANT CZSEL c231| €233
A 0.1uF 0.1uF 0.1uF]|
AGND A

AGND

A
AGND

002

Temperature Diode

A temperature diode is provided on the board to measure ambient temperature. This is used in battery
charging and MPM applications. This diode is connected to the AT1 input of the SmartFusion cSoC.

Temperature Diode

AT1

MBT3904LT1

TO DUT ATGNDO
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A2F500 Digital /0 Expansion Header

The board provides a digital /0 expansion header to interface with a daughter board with a digital
interface. This digital header provides an interface to A2F500 fabric 1/0Os which includes seven pairs of
LVDS TX/RX I/Os with proper termination. This enables designers to interface touch screen and LCD
modules to the SmartFusion A2F500 device. Refer to the schematic shown in the following figure for the

pinout definition.

Figure 49 « A2F500 Digital /O Expansion Header

Un Regulated

5V Supply

VEX_5V

A2F500 IO HEADER

5v_1 VIV ] o a—
5 5V 3 svapsti—
2
{26} F2-500_N1 L F2-500-0(E/NW)  F2-500-1(E/N/W) §F2-500_N36 (26}
{26} F2-500_N2 71 | F2-500-2(E/N/W) F2-500-3(E/N/W) F2-500_E11 {26}
{26} F2-500_N3 F2-500-4(E/N/W) DGND1 12—
{26} F2-500_N4 13 3 F2.500-5(E/N/W)  F2-500-6(E/N/W) ]g F2-500_E12 {26}
—— 154 bGND2 F2-500-7(ENMW) |18 F2-500_E23 {26}
14 F2 500-8(E/NIW)  F2-500-9(E/N/W) F2-500_E24 {26}
%193 £5 500-10(E/N/W) DGND3 20—
{26} F2-500_N9 214 F2.500-11(E/N/W)  F2-500-12(E/N/W) ;21 F2-500_E33 {26}
—ﬁ— DGND4 F2-500-13(E/NW) |24 F2-500_E34 {26}
{26} F2-500_N10 2o F2-500-14(E/N/W) - F2-500-15(E/N/W) F2-500_E35 {26}
{26} F2-500_N11 214 F2-500-16(E/INW) DGND5 —%g—
{26} F2-500_N12 F2-500-17(E/N/W)  F2-500-18(E/N/W) |=55 F2-500_E36 {26}
—%— DGND6 F2-500-19(E/N/W) |32 F2-500_W15 {26}
{26} F2-500_N35 ) F2-500-21(E/N/W)  F2-500-20(E/N/W) F2-500_W16 {26}
NC1 DGND7 36—
NC2 Ne3 38—
NC4 NC5 40—
| 42 0
DGND8 DGND9
NC6 NC7 44—
NC8 NCo 46—
NC10 NC11 a8
NC12 NC13 30—
DGND10 DGND11
NC14 F2-500- RX1P(E/N/W) ggtVDS_RX_WC {26}
NC15 F2-500- RXIN(ENW) [-38——— VDS_RX_N1C {26}
DGND12 DGND13 38—
NC16 F2-500- RXOP(E/N/W) ggtVDS,RX,POC {26}
NC17 F2-500- RXON(E/N/W) VDS_RX_NOC {26}
DGND14 DGND15 f-84———
NC18 F2-500- TXOP(E/N/W) g;tVDS,TX,PO,C
NC19 F2-500- TXONENW) [-EA——— VDS_TX_N0_C
DGND16 DGND17

LLTXT@LFTELLT: LFTa LT%LTETSLFF LTsTeT:TﬁLTﬂT:L

NC20 F2-500- TX1P(E/N/W)
NC21 F2-500- TX1 N(E/N/W)

VDS_TX_P1_{
VDS_TX_N1

P1_C
X_N1_C
DGND18 DGND19
NC22 F2-500- TX2P(E/N/W) _Zﬂ—|_§§tVDS TX_P2_C
NC23 F2-500- TX2N(E/N/W) VDS_TX_N2_C
DGND20 DGND21
NC24 F2-500- TX3P(E/N/W) ggtVDS TX_P3_C
NC25 F2-500- TX3N(ENMW) [=28———— VDS_TX_N3_C
DGND22 DGND23
Regulated Supply NC26 F2-500- TX4P(E/N/W) iitVDS TX P4 C
VaP3 NC27 F2-500- TX4N(E/N/W) VDS_TX_N4_C
DGND24 DGND25 24—
02| DGND26 DGND27 f-26———
i o 3avt 33v_2 [ ]
3.3V_3 3.3V 4
JC_247 Jc_m
FUSION-500

Manufacturer P/N = FTSH-150-04-L-D-RA
Manufacturer = Samtec

[ OuF 10V [ OuF 10V

<~ F2-500 CONNECTOR

The instructions given below must be followed while designing daughter board to ensure the correct
orientation of the digital I/O expansion header on the mother board and daughter board. The A2F500 1/O
expansion header can be obtained from Samtec, using the following part numbers:

*  Mother board header 2x50 50 mil pitch: Samtec FTSH-150-04-L-D-RA (populated on the
development board)

»  Daughter board header 2X50 50 mil pitch: Samtec CLP-150-02-L-DH

The following figure (top view) indicates the orientation of the digital I/O expansion headers on the

mother board and daughter board.
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Figure 50 « Top View of A2F500 Digital /0 Expansion Headers Correct Orientation

Daughter Board

Pin 2
00
| (e]e] % Pin 1
| 88 CANO CAN1
Mother Board

Note: On the mother board there are two CAN ports just adjacent to the A2F500 digital I1/0O expansion header,
so the daughter card header needs to be placed in such a way that a full insertion is possible between
the two headers.

Figure 51« Correct Insertion of Daughter Board

FTSH HDR CLP HDR
Incorrect ]
( Not enough insertion
of the pins
Mother Board Daughter Board
«———» | The CLP Header is not lined up
1 XX .
FTSH HDR CLP HDR
Correct —
/\ Good insertion
( \/ of the pins
Mother Board Daughter Board

~——> | The CLP header should be
XX i 1 lined up to the board edge.

When designing a daughter board to plug into an A2F500-DEV-KIT-2:

*  Ensure the CLP header edge is lined up against the edge of the board.

«  This will provide maximum insertion into the SmartFusion evaluation board.

*  Use the SmartFusion Development Kit PCB files
(www.microsemi.com/soc/download/rsc/?f=A2F500_DEV_KIT_BF).

5.23 Mixed Signal Header

The mixed signal header can be obtained from Samtec, using the following part numbers:
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*  Mother board header 2X50 50 mil pitch: Samtec FTSH-150-04-L-D-RA (populated in the
development board)
»  Daughter board header 2X50 50 mil pitch: Samtec CLP-150-02-L-DH

The detailed instructions given below must be followed to ensure the correct orientation and insertion into
the mother board.

The following figure (top view) indicates the orientation of the mixed signal headers on the mother board
and daughter board.

Figure 52 « Top View of Mixed Signal Headers Correct Orientation

Mother Board

Pin2_ Pin 1

Daughter Board

Ensure that the header is placed such that a full insertion is possible between the two headers.

Figure 53 + Correct Insertion of Daughter Board

FTSH HDR CLP HDR
Incorrect ]
( Not enough insertion
of the pins
Mother Boar:d Daughter Board
«———» | The CLP Header is not lined up
1 XX .
FTSH HDR CLP HDR
Correct —
Good insertion
( of the pins
Mother Board Daughter Board

<—> The CLP header should be
XX i 1 lined up to the board edge.

Note: XX s the critical length. Ensure that the connector is placed close enough so there is a good connection
with the mating connector. This is applicable when designing the daughter board or the mother board.

When designing a daughter board to plug into an A2F500-DEV-KIT-2:

*  Ensure the CLP header edge is lined up against the edge of the board.
+  This will provide maximum insertion into the SmartFusion development and evaluation boards.
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When designing a mother board for an existing daughter board (MPM DB, for example):

. Ensure that the length, denoted by XX, is kept less than 150 mils.
*  Use the SmartFusion Development Kit PCB files:
www.microsemi.com/soc/download/rsc/?f=A2F500_DEV_KIT_BF

5.23.1 Pinout Definition
The following table lists the pinout definition for the mixed signal header.
Table 36 « Pinout Definition
Pin Pin

J21-Pin Net Name Number Description J21-Pin Net Name Number Description

1 5V Power Power 2 5V Power  Power

3 5V Power Power 4 5V Power  Power

5 DGND DGND Digital ground 6 DGND DGND  Digital ground

7 MSS_GP_IO_0 V1 MSS 1/Os’ 8 MSS_GP_IO_1 RS MSS 1/0s’

9 MSS_GP_IO_2 W1 MSS 1/0s’ 10 MSS_GP_IO_3 Y1 MSS 1/0s’

11 MSS_GP_IO_4 AA1 MSS 1/0s’ 12 DGND DGND  Digital ground

13 MSS_GP_IO_ 5 U2 MSS 1/0s’ 14 MSS_GP_IO_ 6 V2 MSS 1/0s’

15 DGND DGND  Digital ground 16 MSS_GP_IO_ 7 W2 MSS 1/0s’

17 MSS_ GP 10 8 T3 MSS 1/0s’ 18 MSS GP 10 9 V3 MSS 1/0s’

19 MSS_GP_IO_10 U3 MSS 1/0s’ 20 DGND DGND  Digital ground

21 MSS_GP_10_11 T4 MSS 1/0s" 22 MSS_GP_10_12 AA2 MSS 1/0s’

23 DGND DGND  Digital ground 24 MSS_GP_IO_13 AB2 MSS 1/0s’

25 MSS_GP_IO_14 AB3 MSS 1/0s’ 26 MSS_GP_IO_15 Y3 MSS 1/0s’

27 F2-200-10_0 E3 FPGA 1/Os' 28 DGND DGND  Digital ground

29 F2-200-10_1 F3 FPGA 1/0s’ 30 F2-200-10_2 G4 FPGA 1/Os'

31 DGND DGND  Digital ground 32 F2-200-10_3 H5 FPGA I/0s’

33 F2-200-10_4 H6 FPGA 1/Os' 34 F2-200-10_5 J6 FPGA 1/Os'

35 F2-200-10_6 B22 FPGA 1/Os' 36 DGND Digital ground

37 F2-200-10_7 C22 FPGA 1/Os' 38 F2-200-10_8 F1 FPGA 1/Os'

39 PWMO E22 Has External RC*' 40 PWM1 F22 Has External
RC*!

41 DGND DGND Digital ground 42 DGND DGND  Digital ground

43 AGND AGND Analog ground 44 AGND AGND  Analog ground

45 DACOUTO V7 SDD0? 46 DACOUT1 Y17 SDD12

47 AGND AGND Analog ground 48 AGND AGND  Analog ground

49 AC2 AB13  CM2? 50 AT2 AB12  TM2?

51 AGND AGND  Analog ground 52 ATGND1 GNDTM12

53 AC3 AA11 CM32 54 AT3 Y12 T™3?

55 AGND AGND  Analog ground 56 AGND Analog ground

57 AC4 W13 CcMm42 58 AT4 T13 T™M4
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Table 36 « Pinout Definition (continued)

Pin Pin
J21-Pin Net Name Number Description J21-Pin Net Name Number Description
59 AGND AGND  Analog ground 60 ATGND2 GNDTM2?
61 AV1_1 W9 ABPS22 62 AV2_1 AB7 ABPS3?
63 AGND AGND Analog ground 64 AGND AGND  Analog ground
65 AV1_3 W12 ABPS6? 66 AV2_3 Y11 ABPS72
67 AGND AGND Analog ground 68 AGND AGND  Analog ground
69 AV2 4 W14 ABPS9? 70 AV1_4 Y13 ABPS8?
71 AGND AGND  Analog ground 72 AGND AGND  Analog ground
73 ADC2 V9 ADC22 74 ADC3 AB8 ADC3?
75 AGND AGND Analog ground 76 AGND AGND  Analog ground
77 ADC4 u12 ADC42 78 ADC5 V12 ADC5?
79 AGND AGND Analog ground 80 AGND AGND  Analog ground
81 ADC6 V11 ADC6? 82 ADC7 T12 ADC7?
83 AGND AGND Analog ground 84 AGND AGND  Analog ground
85 ADCS8 V14 ADCB82 86 ADC9 AA14  ADCY?
87 AGND AGND Analog ground 88 AGND AGND  Analog ground
89 ADC10 AA13 ADC10? 90 ADC11 u14 ADC112
91 AC1 U9 CcM1? 92 AGND AGND  Analog ground
93 AGND AGND  Analog ground 94 AGND AGND  Analog ground
95 DGND DGND Digital ground 96 DGND DGND  Digital ground
97 3.3V Power Power 98 3.3V Power  Power
99 3.3V Power Power 100 3.3V Power  Power

1. Digital signal
2. Analog signal
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The following table is the pin list applicable to the SmartFusion A2F500M3G-FGG484ES devices.

Table 37 « Pin List

A2F500 Pin Number

A2F500 Pin Name

Board Signal Name

A1 GND1 GND

A2 NC2 NC

A3 NC5 NC

A4 GND7 GND

A5 EMC_CSO0_N/GABO/IOOSNDBOVO ~ F2_MCS_N_0
AB EMC_CS1_N/GAB1/I005PDBOVO ~ F2_MCS_N_1
A7 GNDS8 GND

A8 EMC_AB[0]/IO06NDBOVO GND

A9 EMC_AB[1]/I006PDBOVO ADDRESS1
A10 GND2 GND

A11 NC1 NC

A12 EMC_AB[7]/I012PDBOVO ADDRESS?
A13 GND3 GND

A14 EMC_AB[12]/I014NDBOVO ADDRESS12
A15 EMC_AB[13]/1014PDBOV0 ADDRESS13
A16 GND4 GND

A17 I016NDBOVO F2-500_N35
A18 |016PDBOVO F2-500_N36
A19 GND5 GND

A20 NC3 NC

A21 NC4 NC

A22 GND6 GND

B1 EMC_DB[15]/GAA2/I088PDB5V0  DATA15

B2 GND12 GND

B3 NC41 NC

B4 NC42 NC

B5 VCCFPGAIOBO_3 V3P3_F2

B6 EMC_RW_N/GAA1/I002PDBOVO MRW_N

B7 |004PPBOVO F2-500_N12
B8 VCCFPGAIOBO_4 V3P3_F2

B9 EMC_BYTEN[0]/GAC0/I007NDBOVO MBYTEN_0
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A2F500 Pin Number

A2F500 Pin Name

Board Signal Name

B10 EMC_ABJ[2]/IO09NDBOVO ADDRESS2
B11 EMC_AB[3)/I009PDB0OVO ADDRESS3
B12 EMC_ABI6]/I012NDBOVO ADDRESS6
B13 EMC_AB[14])/I015NDB0OVO0 ADDRESS14
B14 EMC_AB[15]/1015PDB0OV0O ADDRESS15
B15 VCCFPGAIOBO_1 V3P3_F2
B16 EMC_AB[18]/I018NDB0OVO0 ADDRESS18
B17 EMC_AB[19]/1018PDB0OVO0 ADDRESS19
B18 VCCFPGAIOBO_2 V3P3_F2
B19 GBB0/I024NDB0OV0O LED1_N

B20 GBB1/1024PDB0OV0 LED2_N

B21 GND13 GND

B22 GBA2/1027PDB1V0 F2-200-10_6
C1 EMC_DB[14]/GAB2/I088NDB5V0 DATA14

C2 NC9 NC

C3 NC11 NC

C4 I001NDBOVO F2-500_N3
C5 I001PDBOVO F2-500_N4
C6 EMC_CLK/GAA0/I002NDBOV0O EM_CLK

C7 I003PPBOVO F2-500_N10
C8 I004NPBOVO F2-500_N11
C9 EMC_BYTEN[1]/GAC1/I007PDBOVO MBYTEN_1
C10 EMC_OEN1_N/IO08PDBOVO MOE_N_1
Cc11 GND14 GND

C12 VCCFPGAIOBO0_5 V3P3_F2
C13 EMC_AB[8)/I0O13NDB0OVO ADDRESSS8
C14 EMC_AB[16]/1017NDB0OVO ADDRESS16
C15 EMC_AB[17]/1017PDB0OV0O ADDRESS17
C16 EMC_AB[24]/I020NDB0OV0O ADDRESS24
c17 EMC_AB[22]/I019NDBOV0O ADDRESS22
C18 EMC_AB[23]/I019PDB0OV0 ADDRESS23
C19 GBAO0/I023NPB0OVO LED3_N

C20 NC10 NC

C21 GBC2/1030PDB1V0 DIP2

C22 GBB2/I027NDB1V0 F2-200-10_7
D1 GND15 GND
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A2F500 Pin Number

A2F500 Pin Name

Board Signal Name

D2 EMC_DB[12]/I087NDB5V0 DATA12

D3 EMC_DB[13]/GAC2/I087PDB5V0  DATA13

D4 NC14 NC

D5 NC15 NC

D6 GND19 GND

D7 IO0ONPBOVO F2-500_N1
D8 I003NPBOVO F2-500_N9
D9 GND20 GND

D10 EMC_OENO_N/IO08NDBOVO MOE_N_0
D11 EMC_AB[10)/011NDBOVO ADDRESS10
D12 EMC_AB[11]/1011PDBOVO ADDRESS11
D13 EMC_AB[9)/I013PDBOVO ADDRESS9
D14 GND16 GND

D15 GBC1/1022PPB0OV0 OLED_D/C#
D16 EMC_AB[25)/1020PDBOVO ADDRESS25
D17 GND17 GND

D18 GBA1/1023PPBOV0 PDI3/SPI_DO
D19 NC12 NC

D20 NC13 NC

D21 IO30NDB1V0 DIP3

D22 GND18 GND

E1 GFC2/I084PPB5V0 SWITCH4
E2 VCCFPGAIOB5_1 V3P3_F2

E3 GFA2/1085PDB5V0 F2-200-10_0
E4 GND22 GND

E5 NC18 NC

E6 GNDQ1 GND

E7 VCCFPGAIOBO_12 V3P3_F2

E8 I000PPBOVO F2-500_N2
E9 NC19 NC

E10 VCCFPGAIOBO_6 V3P3_F2
E11 EMC_AB[4)/1010NDBOVO ADDRESS4
E12 EMC_AB[5)/I010PDBOVO ADDRESS5
E13 VCCFPGAIOBO_13 V3P3_F2
E14 GBCO0/I022NPBOVO0 SWITCHS5
E15 NC16 NC
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A2F500 Pin Number A2F500 Pin Name

Board Signal Name

E16 VCCFPGAIOBO_7 V3P3_F2

E17 VCOMPLA1 GND

E18 I025NPB1V0 F2-500_E35
E19 GND21 GND

E20 NC17 NC

E21 VCCFPGAIOB1_1 V3P3_F2

E22 I032NDB1V0 F2-200-PWMO
F1 GFB1/1082PPB5V0 F2-200-10_8
F2 I084NPB5V0O RMII_50MHZ_CLK
F3 GFB2/I085NDB5V0 F2-200-10_1
F4 EMC_DB[10])/IO86NPB5V0 DATA10

F5 VCCFPGAIOBS5_2 V3P3_F2

F6 VCCPLLO VCCPLA

F7 VCOMPLAO GND

F8 NC23 NC

F9 NC24 NC

F10 NC20 NC

F11 NC21 NC

F12 NC22 NC

F13 EMC_AB[20]/1I021NDBOVO ADDRESS20
F14 EMC_ABJ[21]/1021PDB0OVO0 ADDRESS21
F15 GNDQ2 GND

F16 VCCPL1 VCCPLB

F17 1025PPB1V0 F2-500_E36
F18 VCCFPGAIOB1_2 V3P3_F2

F19 I028NDB1V0 DIP4

F20 I031PDB1V0 F2-500_E24
F21 I031NDB1V0 F2-500_E23
F22 1032PDB1V0 F2-200-PWMH1
G1 GND23 GND

G2 GFB0/I082NPB5V0 PDIO/SPI_CLK
G3 EMC_DB[9]/GEC1/I080PDB5V0 DATA9

G4 GFC1/1083PPB5V0 F2-200-10_2
G5 EMC_DB[11]/1086PPB5V0 DATA11

G6 GNDQ4 GND

G7 NC25 NC
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Table 37 « Pin List (continued)

A2F500 Pin Number

A2F500 Pin Name

Board Signal Name

G8 GND28 GND

G9 VCCFPGAIOBO_11 V3P3_F2
G10 GND24 GND

G11 VCCFPGAIOBO0_8 V3P3_F2
G12 GND25 GND

G13 VCCFPGAIOBO_9 V3P3_F2
G14 GND26 GND

G15 VCCFPGAIOBO_10 V3P3_F2
G16 GNDQ3 GND

G17 1026PDB1V0 F2-500_E34
G18 1026NDB1V0 F2-500_E33
G19 GCA2/1028PDB1V0 SWITCH1
G20 IO33NDB1VO0 SWITCH2
G21 GCB2/1033PDB1V0 SWITCH3
G22 GND27 GND

H1 EMC_DBI[7]/GEB1/I079PDB5V0 DATA7

H2 VCCFPGAIOB5_3 V3P3_F2
H3 EMC_DBI[8]/GEC0/IO80NDB5V0 DATA8

H4 GND33 GND

H5 GFCO0/I083NPB5V0 F2-200-10_3
H6 GFA1/1081PDB5V0 F2-200-10_4
H7 GND34 GND

H8 VCC4 V1P5_DUT
H9 GND35 GND

H10 VCC1 V1P5_DUT
H11 GND29 GND

H12 VCC2 V1P5_DUT
H13 GND30 GND

H14 VCC3 V1P5_DUT
H15 GND31 GND

H16 VCCFPGAIOB1_3 V3P3_F2
H17 I029NDB1V0 LED4_N
H18 GCC2/1029PDB1V0 PDI4/SPI_IRQ
H19 GND32 GND

H20 GCCO0/1035NPB1V0 DIP1

H21 VCCFPGAIOB1_4 V3P3_F2
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A2F500 Pin Number

A2F500 Pin Name

Board Signal Name

H22 GCB0/1034NDB1V0 CLK_50MHZ
J1 EMC_DBI[6]/GEB0/IO79NDB5V0 DATAG

J2 EMC_DBI[5)/GEA1/I078PDB5V0 DATA5

J3 EMC_DBI[4])/GEA0/IO78NDB5V0 DATA4

J4 EMC_DBI[3)/GEC2/1077PPB5V0 DATA3

J5 VCCFPGAIOB5_4 V3P3_F2

J6 GFAO0/I081NDB5V0 F2-200-10_5
J7 VCCFPGAIOBS5_5 V3P3_F2

J8 GND40 GND

Jo VCC8 V1P5_DUT

J10 GND36 GND

J1 VCC5 V1P5_DUT

J12 GND37 GND

J13 VCC6 V1P5_DUT

J14 GND38 GND

J15 VCC7 V1P5_DUT

J16 GND39 GND

J17 1037PDB1V0 F2-500_E12
J18 VCCFPGAIOB1_5 V3P3_F2

J19 GCAO0/I036NDB1V0 DIRECTC_TCK
J20 GCA1/1036PDB1V0 DIRECTC_TDO
J21 GCC1/1035PPB1V0 DIRECTC_TMS
J22 GCB1/1034PDB1V0 DIRECTC_TRST
K1 GND41 GND

K2 EMC_DBJ[0J/GEA2/I076NDB5V0 DATAOQ

K3 EMC_DBI[1)/GEB2/I076PDB5V0 DATA1

K4 I074PPB5V0 LVDS_RX_P1C
K5 EMC_DBI[2)/I077NPB5V0 DATA2

K6 I075PDB5V0 F2-500_W16
K7 GND46 GND

K8 VCC12 V1P5_DUT

K9 GND47 GND

K10 VCC9 V1P5_DUT

K11 GND42 GND

K12 VCC10 V1P5_DUT
K13 GND43 GND
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A2F500 Pin Number

A2F500 Pin Name

Board Signal Name

K14 VCC11 V1P5_DUT
K15 GND44 GND

K16 VCCFPGAIOB1_6 V3P3_F2

K17 I037NDB1V0 F2-500_E11
K18 GDA1/1040PDB1V0 PDI6/EEPROM_Loaded
K19 GDAO0/I040NDB1V0 DIRECTC_TDI
K20 GDC1/1038PDB1V0 PDI1/SPI_SEL
K21 GDCO0/1038NDB1V0 PDI2/SPI_DI
K22 GND45 GND

L1 I073PDB5V0 LVDS_RX_POC
L2 I073NDB5V0 LVDS_RX_NOC
L3 I072PPB5V0 LVDS_TX_P4
L4 GND52 GND

L5 I074NPB5V0 LVDS_RX_N1C
L6 IO75NDB5V0 F2-500_W15
L7 VCCFPGAIOB5_6 V3P3_F2

L8 GND53 GND

L9 VCC16 V1P5_DUT
L10 GND48 GND

L1 VCC13 V1P5_DUT
L12 GND49 GND

L13 VCC14 V1P5_DUT
L14 GND50 GND

L15 VCC15 V1P5_DUT
L16 GND51 GND

L17 GNDQ5 GND

L18 GDA2/1042NDB1V0 RS485_RE

L19 VCCFPGAIOB1_7 V3P3_F2

L20 GDB1/1039PDB1V0 RS485_DE

L21 GDB0/I039NDB1V0 CAN_RXD_0
L22 GDC2/1041PDB1V0 CAN_RXD_1
M1 I071PDB5V0O LVDS_TX_P3
M2 I071NDB5V0O LVDS_TX_N3
M3 VCCFPGAIOB5_7 V3P3_F2

M4 I072NPB5V0O LVDS_TX_N4
M5 GNDQ6 GND
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A2F500 Pin Number

A2F500 Pin Name

Board Signal Name

M6 |068PDB5V0 LVDS_TX_PO
M7 GND58 GND

M8 VCC20 V1P5_DUT
M9 GND59 GND

M10 vVCC17 V1P5_DUT
M11 GND54 GND

M12 VCC18 V1P5_DUT
M13 GND55 GND

M14 VCC19 V1P5_DUT
M15 GND56 GND

M16 VCCFPGAIOB1_8 V3P3_F2
M17 NC26 NC

M18 GDB2/I042PDB1V0 CAN_TXD_1
M19 VJTAG VJTAG

M20 GND57 GND

M21 VPP VPUMP

M22 I041NDB1VO0 CAN_TXD_0
N1 GND60 GND

N2 |070PDB5V0 LVDS_TX_P2
N3 I070NDB5V0 LVDS_TX_N2
N4 VCC_RCOSC VCC_0SC
N5 VCCFPGAIOB5_8 V3P3_F2

N6 |068NDB5VO0 LVDS_TX_NO
N7 VCCFPGAIOB5_9 V3P3_F2

N8 GND65 GND

N9 VCC24 V1P5_DUT
N10 GND61 GND

N11 vce21 V1P5_DUT
N12 GND62 GND

N13 VCC22 V1P5_DUT
N14 GND63 GND

N15 VCC23 V1P5_DUT
N16 GND87 GND

N17 NC27 NC

N18 VCCFPGAIOB1_9 V3P3_F2
N19 VCCENVM V1P5_DUT
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A2F500 Pin Number A2F500 Pin Name

Board Signal Name

N20 GNDENVM GND

N21 NC28 NC

N22 GND64 GND

P1 I069NDB5VO LVDS_TX_N1
P2 |069PDB5V0 LVDS_TX_P1
P3 GNDRCOSC GND

P4 GND70 GND

P5 NC29 NC

P6 NC30 NC

P7 GND71 GND

P8 VCC28 V1P5_DUT
P9 GND72 GND

P10 VCC25 V1P5_DUT
P11 GND66 GND

P12 VCC26 V1P5_DUT
P13 GND67 GND

P14 VCC27 V1P5_DUT
P15 GND68 GND

P16 VCCFPGAIOB1_10 V3P3_F2
P17 DI DI

P18 TCK F2_TCK

P19 GND69 GND

P20 ™S F2_TMS

P21 TDO F2_TDO

P22 TRSTB TRST

R1 MSS_RESET N MSS_SYSRESETB
R2 VCCFPGAIOB5_10 V3P3_F2

R3 GPIO_1/I055RSB4V0 MSS_GP_IO_1
R4 NC35 NC

R5 NC36 NC

R6 NC37 NC

R7 NC38 NC

RS GND76 GND

R9 VCC32 V1P5_DUT
R10 GND73 GND

R11 VCC29 V1P5_DUT
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Table 37 « Pin List (continued)

A2F500 Pin Number A2F500 Pin Name Board Signal Name

R12 GND74 GND

R13 VCC30 V1P5_DUT
R14 GND75 GND

R15 VCC31 V1P5_DUT
R16 JTAGSEL JTAGSEL

R17 NC31 NC

R18 NC32 NC

R19 NC33 NC

R20 NC45 NC

R21 VCCFPGAIOB1_11 V3P3_F2

R22 NC34 NC

T1 GND77 GND

T2 VCCMSSIOB4_1 V3P3_F2

T3 GPIO_8/I048RSB4V0 MSS_GP_IO 8
T4 GPIO_11/I066RSB4V0 MSS_GP_[O_11
5 GND80 GND

T6 MAC_CLK MSS_RMII_CLK
T7 VCCMSSIOB4 2 V3P3_F2

T8 VCC33SDDO V3P3A

T9 VCC15A V1P5A

T10 GNDAQO AGND

T11 GND33ADCO1 AGND

T12 ADC7 ADC7

T13 T™4 AT4

T14 VAREF2 VAREF2

T15 VAREFOUT VAREF_OUT
T16 VCCMSSIOB2_1 V3P3_F2

T17 SPI_1_DO/GPIO_24 SDO_1_OUT
T18 GND78 GND

T19 NC43 NC

T20 NC44 NC

T21 VCCMSSIOB2_2 V3P3_F2

T22 GND79 GND

U1 GND81 GND

U2 GPIO_5/I051RSB4V0 MSS_GP_10 5
U3 GPIO_10/I067RSB4V0 MSS_GP_I0_10
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A2F500 Pin Number

A2F500 Pin Name

Board Signal Name

U4 VCCMSSIOB4_3 V3P3_F2

U5 MAC_RXD[1]/I062RSB4V0 FPGA_ENA_RXDf1
U6 NC39 NC

u7 VCC33AP V3P3A

us VCC33N AGND

U9 CM1 AC1

u10 VAREFO VAREF 0

U11 GND33ADC11 AGND

u12 ADC4 ADC4

u13 GNDTM2 ATGND2

u14 ADC11 ADC11

u1s GNDVAREF AGND

u16 VCC33SDD1 V3P3A

u17 SPI_0_DO/GPIO_16 SDO_0_OUT
u18 UART_0_RXD/GPIO_21 RXD_0_IN

u19 VCCMSSIOB2_3 V3P3_F2

U20 12C_1_SCL/GPIO_31 12C_SCL_1_IN
u21 12C_0_SCL/GPIO_23 12C_SCL_0_IN
u22 GND82 GND

V1 GPIO_0/I056RSB4V0 MSS_GP_IO 0
V2 GPIO_6/I050RSB4V0 MSS_GP_IO 6
V3 GPIO_9/1047RSB4V0 MSS_GP_IO_9
V4 MAC_MDIO/IO58RSB4V0 FPGA_ENA_MDIO
V5 MAC_RXD[0]/IO63RSB4V0 FPGA_ENA_RXDO
V6 GND84 GND

V7 SDDO DACOUTO

V8 ABPS1 AV2 0

V9 ADC2 ADC2

V10 VCC33ADCO V3P3A

V11 ADC6 ADC6

V12 ADC5 ADC5

V13 ABPS5 AV2_2

V14 ADC8 ADCS

V15 GND33_ADC2_1 AGND

V16 NC40 NC

V17 GND83 GND
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Table 37 «

Pin List (continued)

A2F500 Pin Number

A2F500 Pin Name

Board Signal Name

V18

SPI_0_DI/GPIO_17

SDI_0_IN

V19 SPI_1_DI/GPIO_25 SDI_1_IN
V20 UART_1_TXD/GPIO_28 TXD_1_OUT

V21 12C_0_SDA/GPIO_22 12C_SDA _0_IN
V22 12C_1_SDA/GPIO_30 12C_SDA_1_IN
W1 GPIO_2/I054RSB4V0 MSS_GP_IO 2
W2 GPIO_7/I049RSB4V0 MSS_GP_IO_7
w3 GND86 GND

w4 MAC_CRSDV/IOB0RSB4V0 FPGA_ENA_CRS
W5 MAC_TXD[1]/I064RSB4V0 FPGA_ENA_TXD1
W6 SDD2 SDD2

W7 GNDAO AGND

W8 T™O ATO

W9 ABPS2 AV1_1

W10 GND33ADC02 AGND

W11 VCC15ADC1 V1P5A

W12 ABPS6 AV1_3

W13 CM4 AC4

W14 ABPS9 AV2_4

W15 VDD33_ADC_2 V3P3A

W16 GNDA1 AGND

W17 PU_N RTC_SW

w18 GNDSDD'1 AGND

W19 SPI_0_CLK/GPIO_18 SCLK_0_OUT
W20 GND85 GND

W21 SPI_1_SS/GPIO_27 SS 1_0UT

W22 UART_1_RXD/GPIO_29 RXD_1_IN

Y1 GPIO_3/I053RSB4V0 MSS_GP_IO 3
Y2 VCCMSSIOB4_4 V3P3_F2

Y3 GPIO_15/I043RSB4V0 MSS_GP_IO_15
Y4 MAC_TXEN/IO61RSB4V0 FPGA_ENA_TXEN
Y5 VCCMSSIOB4_5 V3P3_F2

Y6 GNDSDDO AGND

Y7 CMO ACO

Y8 GNDTMO ATGNDO

Y9 ADCO ADCO
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Table 37 « Pin List (continued)

A2F500 Pin Number A2F500 Pin Name Board Signal Name

Y10 VCC15ADCO V1P5A

Y11 ABPS7 AV2_3

Y12 ™3 AT3

Y13 ABPS8 AV1 4

Y14 GND33_ADC_2 AGND

Y15 VDD15_ADC_2 V1P5A

Y16 VCCMAINXTAL V3P3A

Y17 SDD1 DACOUT1

Y18 PTEM V1P5_INT

Y19 VCC33A V3P3A

Y20 SPI_0_SS/GPIO_19 SS 0 OUT
Y21 VCCMSSIOB2_4 V3P3_F2

Y22 UART_0_TXD/GPIO_20 TXD_0_OUT
AA1 GPIO_4/I052RSB4V0 MSS_GP_IO 4
AA2 GPIO_12/I046RSB4V0 MSS_GP_10_12
AA3 MAC_MDC/IO57RSB4V0 FPGA_ENA_MDC
AA4 MAC_RXER/IO59RSB4V0 FPGA_ENA RXER
AA5 MAC_TXDI[0]/IO65RSB4V0 FPGA_ENA_TXDO
AAB ABPS0 AV1_0

AA7 ™1 AT1

AA8 ADC1 ADC1

AA9 GND15ADCH1 AGND

AA10 GND33ADC10 AGND

AA11 CM3 AC3

AA12 GNDTMH1 ATGNDA1

AA13 ADC10 ADC10

AA14 ADC9 ADC9

AA15 GND15_ADC2 AGND

AA16 MAINXIN N16866974
AA17 MAINXOUT N16866972
AA18 LPXIN N16866585
AA19 LPXOUT N16866595
AA20 NC6 NC

AA21 NC7 NC

AA22 SPI_1_CLK/GPIO_26 SCLK_1_OUT
AB1 GND9 GND
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A2F500 Pin Number A2F500 Pin Name

Board Signal Name

AB2 GPIO_13/I045RSB4V0 MSS_GP_IO_13
AB3 GPIO_14/I044RSB4V0 MSS_GP_IO_14
AB4 GND11 GND

AB5 PCAP N16866617
AB6 NCAP N16866619
AB7 ABPS3 AV2_1

AB8 ADC3 ADC3

AB9 GND15ADCO AGND
AB10 VCC33ADCH1 V3P3A
AB11 VAREF1 VAREF_1
AB12 ™2 AT2

AB13 CcM2 AC2

AB14 ABPS4 AV1_2
AB15 GNDAQ1 AGND
AB16 GNDMAINXTAL AGND
AB17 GNDLPXTAL AGND
AB18 VCCLPXTAL V3P3A
AB19 VDDBAT VBAT
AB20 PTBASE PTBASE
AB21 NC8 NC

AB22 GND10 GND
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7 Board Stackup

71 A2F500-DEV-KIT-2 Board Stack-Up

The SmartFusion Development Kit board is built on a 14-layer printed circuit board (PCB). The silkscreen
is provided in Figure 55, page 68. The full PCB design layout is provided on the SmartFusion
Development Kit web page:

www.microsemi.com/soc/products/hardware/devkits _boards/smartfusion_dev.aspx.

To view the PCB design layout files, you can use Allegro Free Physical Viewer, which can be
downloaded from the Cadence website Allegro download page:
www.cadence.com/products/pcb/Pages/Downloads.aspx.

The layers are arranged in the following order:

« Layer 1: Top signal
+ Layer 2: GND1

»  Layer 3: Signal1

* Layer 4: GND2

+ Layer 5: Signal2

+ Layer 6: GND3

+ Layer7: PWR1

+ Layer8: PWR 2

+ Layer 9: GND4

» Layer 10: Signal 3
+ Layer11: GND 5

+ Layer 12: Signal 4
*+ Layer13: GND 6

+ Layer 14: Bottom signal

The following figure shows the stack-up:

Figure 54 « PCB Layer Stackup
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The following figure shows the silkscreen top view.

Figure 55 « Board Silkscreen Top View
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8 Manufacturing Test

8.1 A2F500-DEV-KIT-2 Board Testing Procedures

This chapter defines and describes the specific A2F500-DEV-KIT-2 board testing procedures.
Instructions for running the Microsemi A2F500-DEV-KIT-2 board tests are detailed. The steps needed to
set up the test environment are also outlined. Associated files for this procedure can be downloaded from
the Microsemi website at http://soc.microsemi.com/soc/download/rsc/?f=A2F500-DEV-KIT_Mfg_PF.

8.2 Jumper Settings for the Board Test

The following table lists all the jumpers that need to be set on the board for performing the tests. In case
any of the tests in the following section do not work as expected, double-check.

Table 38 « Manufacturing Test Jumper Settings

Jumper Pin From Pin To
JP1 1 2
JP2 1 2
JP4 1 3
7 9
JP5 1 2
3 4
JP6 2 3
J7 2 3
6 7
10 11
14 15
JP7 1 2
JP8 3 4
7 8
11 12
15 16
JP11 1 2
JP12 1 2
JP13 1 2
JP14 1 2
JP15 1 2
JP16 2 3
JP17 2 3
JP18 1 2
JP19 2 3
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Table 38 + Manufacturing Test Jumper Settings (continued)

Jumper Pin From Pin To
JP20 1 2
JP21 1 2
JP22 2 3
JP23 1 2
JP24 1 2
JP27 1 2
JP28 1 2
J32 1 2
3 4
5 6

Installing the A2F500-DEV-KIT-2 Board USB Serial Driver

1. Use WinZip to extract all files stored in the CP210x_Drivers.zip archive.

2. Double-click CP210x_Drivers.exe.

3. Choose the Install option in the Install Wizard and select Yes for the licensing agreement.

4. Restart the computer on which the driver was installed. After restart, the driver can be used to
communicate with A2F500-DEV-KIT-2 board.

Hooking up the Board and Programming Stick

Connect the Microsemi A2F500-DEV-KIT-2 board to the Microsemi programming stick. Connect the J15
pins on the board to the programmer, as shown in Figure 61, page 73.

Connect one end of USB mini B cables to the USB connections on the A2F500-DEV-KIT-2 board and the
Microsemi programming stick. These connections are labeled in Figure 61, page 73. Connect the USB
cables to the PC you will use for testing.

Connect one end of 5 V power supply to power input J1, on the A2F500-DEV-KIT-2 board (Figure 6-1 on
page 81). Flip on the power switch SW6 on the board. LEDs labeled D5, D6, and D8 should light up. The
LED labeled as ON in the programming stick should also be lighted.

Hooking Up the Board and Ethernet Cable
Connect an Ethernet cable from the local area network to J10, the A2F500-DEV-KIT-2 Ethernet jack.

For the board Ethernet test to pass, the local network must be running a DHCP server that assigns an IP
address to the web server on the board. Network firewalls must not block the board web server.
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Figure 56 « Board Manufacturing Test Setup
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8.4.2 Hooking up the A2F500-DEV-KIT-2 Board and UART Cable

Connect a D9 UART cable from the PC (COM port 1) to the P1 UART connector on the board. Note:
This cable is needed for the RS485 test.

8.5 Programming the A2F500-DEV-KIT-2 Board

(SmartFusion cSoC Device)
1. Ensure that Jumper JP5 is in 1-3 position and JP7 is in the 1-2 position, as shown in the following
figure.

Figure 57 « JTAG Chain Settings for A2F500 Programming
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2. Set switch SW9 to the OFF position, as shown in the following figure.
Figure 58 + JTAG SEL Setting for Programming

3. Open the FlashPro programming software.
Figure 59 + FlashPro New Project
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4. Create a new programming project.
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5. Select the option Single device when choosing the programming mode.
Figure 60 « New Project Setup
Hew Project r§|
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| Az2FS00-DEY-BEOARD

Project Location:

| CiActelpriazFS00-DEY-BOARD Browse, ..

Prograrmming rode

* Singls device
" Chain

Help K | Cancel

6. Click the Configure Device button. This opens the existing programming file button.

7. Browse the PC file system to find the A2F500-DEV-KIT.stp programming file. Click Open to select
the A2F500-DEV-KIT.stp file.

8. Click the Program button to program the A2F500-DEV-KIT board.

Figure 61« Manufacturing Test STAPL File Setup
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8.6 Settlng Up the Test Terminal

Open the Windows start menu. Select All > Programs > Accessories > Communications and
select the HyperTerminal program (Figure 62, page 74). This opens HyperTerminal. If your computer
does not have the HyperTerminal program, use any free serial terminal emulation program such as
PuUTTY or Tera Term. Refer to the Configuring Serial Terminal Emulation Programs Tutorial for
configuring HyperTerminal, Tera Term, and PuTTY.

Figure 62 « HyperTerminal Program Setup
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2. The Connection Description window is displayed. Type in A2F500-DEV-KIT as the name of the new

HyperTerminal session and click OK.
Figure 63 » HyperTerminal Connection Description

Connection Description
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M ame:

| A2FE00-DEYV-KIT]
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3. The Connect To window is displayed. Select the COM port for which A2F500-DEV-KIT is connected.

Figure 64 « HyperTerminal Port Selection
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4. The COM4 Properties window is displayed. Select the following settings:
Bits per second = 19200

Data bits = 8
Parity = None
Stop bits = 1

Flow Control = None
Figure 65+ HyperTerminal Port Settings

Part Settings |
Bits per second; |192|:I|:I j
Diata bitg: IB j
Parity: INnne j
Stop bitg: |1 j
Flows controt [T ~ |
Restare Defaults |

QK I Cancel | Apply |

5. Select File > Properties in the HyperTerminal window. Choose the Settings tab.

Figure 66 « HyperTerminal Properties
AZF-DE¥-KIT Properties 2x|
Connect Ta Settings |

— Function, arrow, and ctil keys act as
€ Windows keys

— Backzpace key sends
& Cul+H ¢ Del ¢ Cul+H. Space. Ctil+H

Erulation:

Auto detect j Terminal Setup... |

Telnet terminal 1D [4MNSI

Eackscroll buffer lines: |5EIEI j

[~ Play sound when connecting or disconnecting

Input Translation... | ASCI Setup... |

Ok, I Cancel |
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6. Click the ASCII Setup button. Select the check box labeled Append line feeds to incoming line ends.
Figure 67 « ASCII Character Settings

— ASCI Sending

[T Sendline ends with line feeds

W Echo typed characters locally

Line delay: IEI rmillizeconds.
Character delay: IEI milizeconds.

— ASCI Receiving

v  Append line feeds to incoming line ends
[ Eoice incoming data to 7-bit 25 Cll
W wiap lines that excesd terminal width

Cancel |
8.7 Running the A2F500-DEV-KIT-2 Board Test

Press the button labeled SW8 on the A2F500-DEV-KIT board to start the test program. The menu shown
in the following figure is displayed on the terminal.

Figure 68 » Manufacturing Test Menu

#g AZF-DEY-KIT - HyperTerminal 1ol x|
File Edit VYiew Cal Transfer Help
D|ﬁ’r ] Sl =0 B9
=xxxxx F2 ADK Manufacturing Test rewl =x=x
=xxxxx HORDWARE TAG: ssx=
Firmware Version: 2.0
Author: MT
Copyright ACTEL Corporation 2009
MENU
wxxxxxxxx ] Resel Test xxxxsxmsxxmxxx
wsnsunnuxnsx | lJart Test sessesswsrsmmmnrmrns
sxxxxxxxx 2 Ethernet Test =ssssssxxx
M MARIE ] ﬂnalog Togt ssessesmsmwesnmmens
wxnsxxxxx f [JLED Test =xssxxssxmxsnmxnx
wsnwunnnnsx 5 R0 Tegt sssemmesswmnsmmmnmrmns
wxnxnxnxx . 2 Memory Test =m=s=xxxsx
wssunnunsrx | SPT Tegt sssemmsssnsmmmsssns
=xxxxxxxx §  Switches/LEDs Test s=x=x
wnswunuxnsx J  FEPROM Teost msessssmmssmasns
wxxsxxxxx [ RSLEY Tegt xssxssxmxsnmxrx
wsnwunnsnsx §. AGL Memory Togt sesexsemmesnss
Connected 0:00;08 [atodetect  [192008-N-1  [SCROLL  [CAPS [WUM  [Capturs  [Prink echo &

Note: If this message does not appear, then try pressing button SW8 again. If the above message still does not
appear, then refer to the Setting Up the Test Terminal, page 74 and check to see that the terminal has
been set up correctly.
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Figure 69

Figure 70 «

Reset Test

Enter 0 into the terminal to begin the reset test. The result should be similar to what is shown in the

1.

following figure.

Reset Test

“g AZF-DEY-KIT - HyperTerminal

File Edit Wiew Cal Transfer Help

& Microsemi

=l =]

HENU
Reset Test mwwwmmmmxmmmnnn
Uart Test ss=ssxxxsxxxxx
Ethernet Test ==sxssxxx=
Analog Test =x==xwxsxxxxx
OLED Test m==ssxxxxxxxxx
RTC Test =essxxxxxxxxxxx
F2 Memory Test ==wxsxxxx
SPI Test =essxsxxxxxxxxx
Switches/LEDs Test ==w=x=
EEPROM Test =sx=xsxsxxxxx
RS4SD Test mwwmmmmmxmmsnnn
AGL Memory Test ==wsxxxxxsx

NI

NI

NI

NI

NI

NI

NI

NI

NI

NI

NI

MDD~ W@

NI

0

You pressed "0"

PASS/FAIL QUESTION: Did the test menu appear
after pressing the push-button RESET switch (SW1)?
-> Enter ¥ or N

| |
Connected 0:05:33 ‘Auto detect 19200 8-N-1 |SCROLL CaPS  |WUM  |Capture  [Print echo

Reset Test Result

2.

“g AZF-DEY-KIT - HyperTerminal (ol
File Edit WYew Cal Transfer Help
Dl @3] =@

|

wsuunsnnx B AGL Memory Test sssmesssss
0
You pressed "0”

PASS/FALIL QUESTION: Did the test menu appear
after pressing the push-button RESET switch (SW1)?
-> Enter ¥ or N

YTEST PASSED - hoard was reset successfully
HENU

Reset Teslt ==mxxxxxxxxxx
Uart Test ss=ssxxxsxxxxx
Ethernet Test ==sxssxxx=
Analog Test =x==xwxsxxxxx
OLED Test m==ssxxxxxxxxx
RTC Test =essxxxxxxxxxxx
F2 Memory Test ==wxsxxxx
SPI Test =essxsxxxxxxxxx
Switches/LEDs Test w=xxx
EEPROM Test =sx=xsxsxxxxx
RS4SD Test mwwmmmmmxmmsnnn
AGL Memory Test ==wsxxxxxsx

NI

NI

NI

NI

NI

NI

NI

NI

NI

NI

NI

MDD~ W@

NI

| |
[Connected 0:05:50 [Autodetect  [192008-N-1  [SCROLL  [CAPS  [MOM  [Capere  [Print echa

A

4

If the menu appears correct, enter the character Y into the terminal.
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8.7.2  UART Test

Enter 1 into the terminal to begin the UART test. Type the character Y into the terminal. The result will be
similar to the following figure.

Figure 71+ UART Test
=lofx]

File Edit Wiew Cal Transfer Help

wxmnnxnnxe O EEPROM Test mwmexmmnxsxsx
wnmnnxnnx [, RS4BD Tesl mxwmmxmmrxmxssx
I**“*“* B. MGL Memory Test ==wmsssns

You pressed "1”

Please type the letter ¥ into the terminal
YTEST PASSED - characters can be sent/received
HENU

Reset Test xxxsssxxxxxx
Uart Test xxxxsssxxxxxes
Ethernet Test s=wxxxsxxxsx
Mnalog Test =sssxsmsxmmsxxn
[N P T T T ———
RTC Test =xxxsmmmxxxxxs
F2 Hemory Test =wwxsxwxxxx
[0 i P R ————
Switches/LEDs Test wwxxx
EEPROM Test www=xxxxxxxx
RS485 Test xxswmmxxxxxs
O NGL Memory Test =exxwsxwx

=
| | »

Connected 0:06:05 ‘Auto detect 19200 8-N-1 |SCROLL CaPS  |WUM  |Capture  [Print echo )

8.7.3 Ethernet Test

Enter 2 into the terminal to begin the Ethernet test. A screen similar to the following figure should appear.

Figure 72 « Ethernet Test
=lolx]

Eile Edit Wew Cal Transfer Help

2
You pressed "2"

NI

NI

NI

NI

NI

NI

NI

NI

NI

NI

NI

MDD~ W@

Testing Board Ethernet ...

TEST PASSED - Board Ethernet is working as expected
- My IP address
-190.9.26.91

HENU
Reset Tast sxxsxmxsmxxsxnx
Uart Test ssxsexsxmxsmxxsxnx
Fthernet Test s=xxxxxxxx
Analog Test =xxxxxxxxxxx
R T —
RTC Test =sesxsexxxmxsmxmxsxnx
F2 Hemory Test =xsxxxxxx
SPT Test ssesxsexxxmmsmmnxnx
Switches/LEDs Test sxxxx
EEPROM Test wwxxxmxssxsxnx
T R T T T —
PE— AGL Memory Test mxxxxxxxx

=
4| | 3

[Connected 0:06:17 [Autodetect  [19z008-N-1  [SCROLL  [CAPS  [MUM  [Captre  [Print echo 4
Note: The IP address may vary in the network setup.

BN

BN

BN

BN

BN

BN

BN

BN

BN

BN

BN

WIDOVRN~-ITUNIF~WONRD
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Figure 73 »

Figure 74

Analog Test

1. Enter 3 into the terminal to begin the Analog test. A screen similar to the following figure should

appear.
Analog Test

“& AZF-DEV-KIT - HyperTerminal

& Microsemi

Eile Edit Wew Cal Transfer Help

D& =8 DO

3

33 36 36 336 36 I 2

33 36 36 336 36 I 2

33 36 36 336 36 I 2

33 36 36 336 36 I 2

33 36 36 336 36 I 2

33 36 36 336 36 I 2

33 36 36 336 36 I 2

33 36 36 336 36 I 2

33 36 36 336 36 I 2

33 36 36 336 36 I 2

33 36 36 336 36 I 2

33 36 36 336 36 I 2

I ~OhnaNF oS

MENU
Reset Test sssxsessssmxsesx
Uart Test sessesesessessmsnsens
Ethernet Test sssesscsmssses
Analog Test =xxssxsexsxex
DLED Test sessessessmssmsnsens
RTC Test sesessessessnsnsemsnsens
F2 HMemory Test ssessssxssns
SPT Test sesessessesnsnsmsnsens
Switches/LEDs Test sxsex=
EEPROM Test ssesessssmsnsens
RSASD Test ssssesmssmxsesx
AGL Memory Test sxssssssx

You pressed "3"

Testing Board Analog Components. ..

Please turn POT RV1 all the way counter-clockwise
-> Enter 'Y’ when complete

~

Connected 0:34:25

Auto detect 19200 8-N-1

UM

Power Matters.

2. Locate POT RV1 on bottom left hand corner of the board. Turn POT RV1 counter-clockwise all the
way to the left, as shown in the following figure. A display similar to Figure 75, page 81 should
appear on the terminal.

POT Selection

UG0208 User Guide Revision 7.1
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Figure 75+ Analog Test
=lofx]

File Edit Wiew Cal Transfer Help

wxmxnxxxx 8. Switches/LEDs Test ==w==
wxmnnxnnx 0. EEPROM Tesl =wswwxwmxxsxsx
wnmnnxnnx [, RS4BD Tesl mxwmmxmmrxmxssx
wwnnnnnns B, AGL Memory Test =wsswsxsnx

3

You pressed "3"

Testing Board finalog Components. ..

Please turn POT RV1 all the way counter-clockwise
-> Enter "Y' when complete

YYoltage: 0.05 YV

Current: 45.81 mA

Temprtature: 33.07 celsius

Please turn POT RY1 all the way clockwise
-> Enter 'Y’ when complete

=
| | »

[Connected 0:13:56 [Autodetect  [192008-N-1  [SCROLL  [CAPS  [MOM  [Capere  [Print echa 4

3. Turn POT RV1 clockwise all the way clockwise all the way to the right. A display similar to the
following figure should appear on the terminal.

Figure 76 « Analog Test Results
=lolx|

Eile Edit Wew Cal Transfer Help

VYoltage AY1 2: 6.65 V¥ B

VYoltage AY2_B: 7.14 V¥

Yoltage AVZ2_2: 6.58 V¥

Yoltage AY1_B: 13.49 V¥

Yoltage AV1_2: 12.94 V¥

Yoltage AY2_B: 13.54 V¥

VYoltage AYZ2_2: 12.84 V¥

Test PASSED

MENU

xxxxxxxxx [). Reset Test xxxxxexxxxxxx

wxxxmnnex 1. Uarl Test wxxxxxxxexxxxs

xxxxxxxxx 2 Ethernet Tesl x=xsxxxxxxx

wwnnnnnnx 3. (nalog Test sxsesesxsxss

wxnnmnnex & OLED Tesl wxxxxxrxxxxxxxx

wxxxmnxex G RQTC Tesl =exxxxxxxrrxxxx

wwnnnnnmx . F2 Memory Test msswssssxs

wxxxmnnex §. GPT Tesl =rwxxxxmxxrxxxxx

s=xxxxxxx 8 Switches/LEDs Test s===x

wxxxxxxex 9 EEPROM Tesl xxxxrxxxxxxx

wxnxmnnex [I. RS4BS Tesl wxxxxmxmxxxxx

wwnunnnnx B, [GL Memory Test =wssssxnx
< | 3
[Connected Di08:14 ko detect 19200 8-N-1 [SCROLL[CAPS [MOM [Capture [Prinkecho A
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8.7.5 OLED Test

1. Enter 4 into the terminal to begin the OLED test.

2. Check the board OLED display. If the characters ACTEL MAN TEST are displayed in the OLED,
then enter Y in the terminal; otherwise, enter N. If Y was entered, the screen shown in the following
figure will be displayed:

Note: OLED is no longer populated on the latest revision of A2F500-DEV-KIT-2. For more information, see

PCN1502: Change in SmartFusion Development Kit (A2F500-DEV-KIT-2) hardware..

Figure 77 « OLED Test

“g temp - HyperTerminal

File Edit WYew Cal Transfer Help

D& »8 0B

wnmnnnnx [, RS4BT Tesl mxwmmxmmmxsxsx
wwnnnnnns B, AGL Memory Test =wsswsxnx

You pressed "4”

PASS/FAIL QUESTION: Does the board OLED show "ACTEL™ on the display?
-> Enter Y or N

TEST PASSED - OLED is ON
MENU

Reset Test mwwwmmmmxmmsnns
Uart Test s=sssxxxsxxxxx
Ethernet Test ==sxssxxxx
Analog Test =x==xsxsxxxnx
OLED Test m==ssxxxxxxxxx
RTC Test =essxxxxxxxxxxx
F2 Memory Test ==wxsxxxx
SPI Test =essxsxxxxxxxxx
Switches/LEDs Test w=xxx
EEPROM Test =swxsxsxsxxxx
RS4SD Test mwwmmmmmxmmmnnn
AGL Memory Test ==wsxxxxxx

NI

NI

NI H

NI

NI

NI

NI H

NI

NI

NI

NI H

IO~ W@

NI

Connected 1:44:02 Auto detect 19200 8-N-1 UM
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8.7.6 RTC Test

Enter 5 into the terminal to begin the RTC test. After a few seconds, the screen shown in the following
figure should appear.

Figure 78 + RTC Test
=lofx]

File Edit Wiew Cal Transfer Help

wxnnnxnnx [|. RSABT Tesl mwwmrrxmxrmxxx
mwnnnnnne B. MGL Memory Test =wsxxwsxwx
oHait for RTC test

You pressed "5"
Waiting for RTC...
Test PASSED

MENU

Reset Test xxxsssxxxxxx
Uart Test xxxxsssxxxxxes
Ethernet Test s=wxxxsxxxsx
Mnalog Test =sssxsmsxmmsxxn
[N P T T T ———
RTC Test =xxxsmmmxxxxxs
F2 Hemory Test =wwxsxwxxxx
[0 i P R ————
Switches/LEDs Test wwxxx
EEPROM Test www=xxxxxxxx
RS485 Test xxswmmxxxxxs
O NGL Memory Test =exxwsxwx

= -
| | »

Connected 0:07:26 ‘Auto detect 19200 8-N-1 |SCROLL CaPS  |WUM  |Capture  [Print echo )

8.7.7 Memory Test

1. Enter 6 into the terminal to begin the SmartFusion Memory (EMC) test. After several seconds, the
screen shown in the following figure should appear.

NI

NI

NI

NI

NI

NI

NI

NI

NI

NI

NI

MDD~ W@

Figure 79 « Memory Test
=10l

Eile Edit Wew Cal Transfer Help

sxxxxxxxx 8 Suitches/LEDs Test sxxxxx
xxxxxxxxx 0 FEPROM Test xexxrxxxxxxx
xxxxxxxxx []. RS4LE5 Test xxrxxrxxxxxxx
xxwxxxxxx B AGL Memory Test mxxexxxxx
6
You pressed "6"

F2 Memory Test

Please set the following jumper positions:

JP17 —> 2-3
JP19 —> 2-3
JP16 —> 2-3

Enter 'Y’ when jumper settings complete ...

ytesting external SRAW ...
Test Passed
testing external FLASH ...

Manufacturer ID: 0889
Device ID: 8017
erasing chip

=
4| | 3

Connected 0:07:48 Aubn derect 19200 8-M-1 |SCROLL CAPS  |MUM  |Capture  [Print echo 4
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2. Ensure jumpers JP17, JP19, and JP16 are set correctly and enter Y into the terminal. The display
shown in the following figure should appear in the terminal.

Figure 80 « Memory Test Passed
=lofx]

File Edit Wiew Cal Transfer Help

vtesting external SRAM ...
Test Passed
testing external FLASH ...

Manufacturer ID: 0089
Device ID: 0017
erasing chip ....

Memory Test Passed

MENU
Reset Test xxxsssxxxxxx
Uart Test xxxxsssxxxxxes
Ethernet Test s=wxxxsxxxsx
Mnalog Test =sssxsmsxmmsxxn
[N P T T T ———
RTC Test =xxxsmmmxxxxxs
F2 Hemory Test =wwxsxwxxxx
[0 i P R ————
Switches/LEDs Test wwxxx
EEPROM Test www=xxxxxxxx
RS485 Test xxswmmxxxxxs
O NGL Memory Test =exxwsxwx

= -
| | »

Connected 0:08:37 ‘Auto detect 19200 8-N-1 |SCROLL CaPS  |WUM  |Capture  [Print echo )

8.7.8 SPI Test

Enter 7 into the terminal to begin the SPI test. After several seconds, the screen shown in the following
figure should appear.

Figure 81+« SPI Test Results
-loix

Eile Edit Wew Cal Transfer Help

xxxxxxxxx O FEPROM Test xxxxexxxxxxx
xxxxxxxxx [1. RG48S Test xxxxxmxxxxxxx
wxnxusnxx B, AGL Memory Test swssssxux

NI

NI

NI

NI

NI

NI

NI

NI

NI

NI

NI

MDD~ W@

7
You pressed "6"
SPT Id6 = 1F
SPT Idl = 48

Test Passed

HENU
Reset Tast sxxsxmxsmxxsxnx
Uart Test ssxsexsxmxsmxxsxnx
Fthernet Test s=xxxxxxxx
Analog Test =xxxxxxxxxxx
R T —
RTC Test =sesxsexxxmxsmxmxsxnx
F2 Hemory Test =xsxxxxxx
SPT Test ssesxsexxxmmsmmnxnx
Switches/LEDs Test sxxxx
EEPROM Test wwxxxmxssxsxnx
T R T T T —
PE— AGL Memory Test mxxxxxxxx

= -
4| | 3

Connected 0:08:50 Aubn derect 19200 8-M-1 |SCROLL CAPS  |MUM  |Capture  [Print echo 4

BN

BN

BN

BN

BN

BN

BN

BN

BN

BN

BN

WIDOVRN~-ITUNIF~WONRD
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Switch/LED Test

1.

Enter 8 into the terminal to begin the LEDs test. The screen shown in the following figure is

displayed.

Figure 82 »+ Switch/LEDs Test
=0l

Figure 83 «

File Edit Wiew Cal Transfer Help

NI

Uart Test sssssxxxxxxxxx
Ethernet Test ==sxssxxx=
Analog Test =x==xwxsxxxxx
OLED Test m==ssxxxxxxxxx
RTC Test =essxxxxxxxxxxx
F2 Memory Test ==wxsxxxx
SPI Test =essxsxxxxxxxxx
Switches/LEDs Test w=xxx
EEPROM Test =sx=xsxsxxxxx
RS4SD Test mwwmmmmmxmmsnnn
AGL Memory Test ==wsxxxxxsx

NI

NI

NI

NI

NI

NI

NI

NI

NI

MDD O~ N R~ LN =

NI

8

You pressed 8"

Please turn DIP switches DIP1, DIP2, DIP3 and DIP4 on header S1 ON
—> A1l LEDs should be OFF
PASS/FAIL QUESTION: Did the board LEDs turn off?
-> Enter ¥ or N

yPlease press push buttons SW1,S42,SH3,SW4,SHS and watch LEDs light up
PHSS/FH%L UUEaTIUNﬁ Did the board LEDs light up when pushing each butt
-> Enter ¥ or

| | »

Connected 0;10:46 ‘Auto detect 19200 8-N-1 |SCROLL CaPS  |WUM  |Capture  [Print echo

DIP Switch Settings

2.

3.

Press push-buttons SW1, SW2, SW3, SW4 and SW5. When any of these buttons is pressed, the

LEDs should light up.

Then press DIP1, DIP2, DIP3, DIP4. This should light up each of the 4 LEDs.

& Microsemi

Power Matters.”

UG0208 User Guide Revision 7.1

85



Manufacturing Test

& Microsemi

Power Matters.”

4. |If you observed the LEDs light up, enter Y in the terminal. Otherwise enter N. If Y was entered, the

screen shown in the following figure will be displayed.
Figure 84 « Switch Test

File Edit Wiew Cal Transfer Help

=l =]

—> A1l LEDs should be OFF
PASS/FAIL QUESTION: Did the board LEDs turn off?
-> Enter ¥ or N

-> Enter ¥ or N

vTEST PASSED

HENU
Reset Test mwwwmmmmxmmmnnn
Uart Test ss=ssxxxsxxxxx
Ethernet Test ==sxssxxx=
Analog Test =x==xwxsxxxxx
OLED Test m==ssxxxxxxxxx
RTC Test =essxxxxxxxxxxx
F2 Memory Test ==wxsxxxx
SPI Test =essxsxxxxxxxxx
Switches/LEDs Test w=xxx
EEPROM Test =sx=xsxsxxxxx
RS4SD Test mwwmmmmmxmmsnnn
AGL Memory Test ==wsxxxxxsx

NI

NI

NI

NI

NI

NI

NI

NI

NI

NI

NI

MDD~ W@

NI

yPlease press push buttons SW1,S42,SH3,SW4,SHS and watch LEDs light up
PASS/FAIL QUESTION: Did the board LEDs light up when pushing each butt

‘

|
Connected 0;10:55 ‘Auto detect 19200 8-N-1 |SCROLL CaPS  |WUM  |Capture  [Print echo

A

4

8.7.10 12C EEPROM

Enter 9 into the terminal to begin the °C EEPROM test. The screen shown in the following figure is

displayed after few seconds.

Figure 85+ 12C EEPROM Test

Eile Edit Wew Cal Transfer Help

~=lolx]

xxxxxxxxx 0 FEPROH Test xexxexxxxxxx
xxxxxxxxx []. RS4LE5 Test xxrxxrxxxxxxx
xxwxxxxxx B AGL Memory Test xxxexxxxx
9
You pressed "9"

Testing I2C EEPROM
Test Passed

HMENU
Reset Tost =sexsmexsxmxxxxx
Uart Test =xxsxxexxxxxxx
Ethernet Test s=xsxxxxxx
nnﬂlog Togt =sssexxxxxxx
OLED Test =sxesxsxxxxxxx
RTC Test ==xsxxxmxxrnsxnx
F2 Memory Test =ssssxxxx
SPT Test =sxsxxxmxsrmnsxnn
Switches/LEDs Test =wxxxx
EEPROM Test =essxsxxmxxxxx
RS485 Tect sxessxsxxmuxxx
AGL Memory Test sxxxxxxxx

BN

BN

BN

BN

BN

BN

BN

BN

BN

BN

BN

WIDOVRN~-ITUNIF~WONRD

BN

4

|
Connected 0:11:06 Aubn derect 19200 8-M-1 |SCROLL CAPS  |MUM  |Capture  [Print echo
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1. Open another terminal window, this time set to COM. Configure as shown in Figure 86, page 87
through Figure 88, page 88.

Figure 86 « COM1 Setting

Connection Description

Enter a name and chooze an icon for the connection:

M arne:
‘Rs4aq
o
e =3)
“% =
[ (] 8 H Cancel ]

Figure 87 « Connect To Dialog

Connect To

Enter details far the phone number that yau want to dial:

Countmyregion:

Area code:

[s00007__]

Phone number: | |

Connect uzsing: ‘ COk1 w |

[ ] 4 H Cancel ]

UG0208 User Guide Revision 7.1
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Figure 88 + ASCII Setup

ASCII Setup 2

A5CI Sending
[] 5end line ends with line feeds
[] Echo typed characters lacally

Line delay: EI rmilizeconds.
Character delay: EI millizeconds.

A5CI Receiving

[+]: Append line feeds ta incoming line ends
[] Force incoming data to 7-bit ASC
Wrap lings that exceed terminal width

0k ] [ Cancel

& Microsemi

Power Matters.”

2. Enter A into the terminal to begin the RS485 test. The screen shown in the following figure is

displayed.
Figure 89 « RS485 Test

Eile Edit Wew Cal TIransfer Help

~=lolx

Copyright ACTEL Corporation 2009

MENU
Reset Test =exxxxxxxxxxx
Uart Test =xexxxxxxxxxxx
Ethernet Test xxxxsexxxxx
Analog Test sxxxxxmmxxsnxx
OLED Test =esxxxxsexxsxxx
RTC Test s==mxxxxxmnsnnnsx
F2 Hemory Test sxxxxxxxx
SPT Test sesxssxmxmxxxnx
Switches/LEDs Test ==x=x
EEPROM Test mw=s=xxxsxsxx
RSASD Test wwwsmmmmmnmnns
AGL Memory Test ==wssxxx=x

I W NI

I W NI

I W NI

I W NI

I W NI

I W NI

I W NI

NI

NI

NI

NI

DO~ LONED

NI

n

You pressed "A”

R$48D Test...

Please open Terminal COM1 and set to 19200 baud. Observe Terminal COM1

| |

[Connected D:22:42 nokodetect 19200601 [SCROLL [CAPS MUK [Capture [Prink edho

UG0208 User Guide Revision 7.1
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Figure 90

Figure 91

The display in the COM1 terminal window should be similar to the following figure.
RS485 Test Message

“& RS485 - HyperTerminal
File Edit Yiew Cal Transfer Help

D& =8 0B

Testing RS485 transmit capability...

Please type the letter ¥ into the termina_

<

Connected 0:00:17 Auto detect 19200 8-N-1 UM

& Microsemi

Power Matters.”

3. Enter the character Y into this terminal. The display on the COM1 terminal should be similar to the

following figure
RS485 Test Message

“& RS485 - HyperTerminal
File Edit Yiew Cal Transfer Help

D& &8 0@

Testing RS485 transmit capability...

Please type the letter ¥ into the termina
Test PASSED

<

Connected 0:01:05 Auto detect 19200 8-N-1 UM
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Figure 92 «

8.7.12

Figure 93

4. The display on the COM4 terminal should be as shown in the following figure

RS485 Test Passed

“& temp - HyperTerminal

File Edit View Cal Transfer Help

D &3 0B

xxxxxxxxx []. RGLBS Tagt sxxxmmmxxxxxx
exexxsxxx B, [GL Memory Test wxesxsxssx

You pressed "RA”
RS48S Test. ..

Please open Terminal COM1 and set to 19280 baud. Observe Terminal COM1
Test PASSED

MENU
Resel Test =xxxxxxxxxxxx
Uart Test swesmsemnxmenmnnsx
Ethernet Test sssxssxxxxxx
Analog Test =xxxxxxxxxxx
OLED Test sxx=sxxxxxxxxxx
RTC Test sxsexxsxsxmmmnxxnsx
F2 Hemory Test swsxxxsxx
SPT Test sxsexxsxsxmmmxxnx
Switches/LEDs Test ==xx=x
EEPROM Test xwxxxxxxxhonx
RSESD Test s
AGL Memory Test xxmxsxxxx

236 IE I H I H

I I I I

36 I IE 6 IE I H

I I I I

236 IE I H I H

I I I I

36 I IE 6 IE I H

I I I I

236 IE I H I H

I I I I

36 I IE 6 IE I H

WDWO-IUI W =@

I I I I

Connected 1:57:35 Auto detect 19200 8-1-1 UM

AGL Memory Test

1. Turn off the board by flipping switch SW6 off.
2. Place board jumpers JP17, JP19, and JP16 in the following positions:
JP17:1-2

JP19: 1-2
JP16: 1-2

& Microsemi

Power Matters.”

3. Turn on board power by flipping switch SW6. Press the reset button SW8. The screen shown in the

following figure should appear.
Select AGL Memory Test

@ A2F-DEY-KIT - HyperTerminal =] |
Fle Edt ‘ew Call Transfer Help
Ol=| =8| =0lm

Bl

=xxxxx 2 ADK Manufacturing Test revl s==x=

sxxwxx HARDWARE TAG: wxxx
Firmware Yersion: 2.0

Author: MT

Copyright ACTEL Corporation 2089

MENU
Reset Test swesxsssxxxxxx
Uart Test ssmswswxmxxxnx
Ethernet Test sxxmssxxxssnsx
Analog Test wxssxmxxxxsnxs
OLED Test smxsexmmexenxsnxx
RTC Test sssesxsxsmexmxxnxsx
F2 Memory Test sssssxsxsx
SPT Test sseesssnmmesmrwnes
Switches/LEDs Test x=sxxsx
EEPROM Test ssxsmesmxsnxsnxsx
RS4LBS Test sesesxsxsnsnmnxmwxnsr
AGL Memory Test wmmxsxssxsxs

6363 3 WM MM

363626 2 ;W

363 36 36 - e I ;e 3

636 I 36 WM I

6363 3 WM MM

363626 2 ;W

363 36 36 - e I ;e 3

636 I 36 WM I

6363 3 WM MM

363626 2 ;W

363 36 36 - e I ;e 3

WIDww~IonanrLwuN @

636 I 36 WM I

Kl |

Connected 0:2424 putodetect [1920080-1  [SCROLL [CAPS [NM [Capture  [Print echo
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4. Enter B into the terminal to begin the AGL memory test. The screen shown in the following figure is

displayed.
Figure 94 « AGL Memory Test

“& AZE-DEYKIT - HyperTerminal

File Edit Wiew Call Transfer Help

D@ &8 OO

3N

Reset Test sexssxxsxsxxx
Uart Test ssssesmssessssx
Ethernet Test =xxxxxxxxx
Analog Test =x=xxmmxxxux
OLED Test =sessxxrxmrsxesxx
RTC Test sesxsesxrsxrxxsx
F2 Memory Test =xmxxxmex
SPT Test =wsmexsxxsrxmexeswx
Switches/LEDs Test x=xxx
EEPROM Test =sexxssxsrsxsxx
RSA8S Teogt mwessssrswmresmesnn
AGL Memory Test xxxxxxxxx

e e 3 I 3 I I I

PN IENE

E R

3N

e e 3 I 3 I I I

PN IENE

E R

3N

e e 3 I 3 I I I

B3I

DWW~ WM =&

E R

You pressed "B

AGL Memory Test

Please set the following jumper positions:
JP17 > 1-2

JP19 —> 1-2

JP16 —> 1-2

Enter 'Y’ when jumper settings complete ...

Connected 0:21:11 Auto detect 19200 &-M-1 UM

5.  When the jumpers are set, enter Y into the terminal. The display on the terminal should be similar to

Figure 95, page 91, and eventually Figure 96, page 92.
Figure 95+ AGL Test — Erasing Chip

# g A2F-DEY-KIT - HyperTerminal ] 4]
File Edit View <€all Transfer Help
Ofe| (58] s =
-
wxxxxxxxx §. Switches/LEDs Test s=xxx
b

You pressed "B”

AGL Memory Test

Please set the following jumper positions:

JP17 > 1-2
JP19 > 1-2
JP16 —> 1-2

Enter 'Y" when jumper settings complete

ytesting external SRAM
Test Passed
testing external FLASH

Manufacturer ID: 0089
Device ID: 8818
erasing chip

1 |

Connected 0:12:32 auto detect 19200 8-M-1 |SCROLL |CRF‘S |NUM |Capture Print echa

;Ij
4

UG0208 User Guide Revision 7.1

91



Manufacturing Test @ M. .
icrosemi

Power Matters.”

Figure 96 + AGL Test Passed

#g AZF-DEY-KIT - HyperTerminal o ] 54

File Edit View €all Transfer Help

D= |3

ytesting external SRAM ...
Test Passed
testing external FLASH ...

Manufacturer ID: 0089
Device ID: 8818
erasing chip ....

Hemory Test Passed

xxsmamnnann [ Reset Test s==ssxsxxsxxxxx
xxdkwAwxR | Uart Test ssexxxxxxxxxxxx
Ethernet Test sssesxmsxsxxx
Hna]_og Tes‘t W BB WEIE BE W PE M FEIE
OLED Test ss==xsxxxsxxmxxx
RTC Test =wsexxxxxxxxxxxx
F2 Hemory Test I T )
SPI Test =esesxxxxxrxxxrxsx
Switches/LEDs Test ==w=xx
EEPROM Test ==xsxxxxxxxxx
RSALBS Test ssmxxssxxxmemnxwnx
BB HGL Hemory TeSt e 3 56 36 36536 3¢ 36 3¢

| | :j:J
£

Connected 0: 13: 27 |.C\ut0 detect |19200 &-M-1 |SCROLL |CP.PS |NUM |Capture |Print echo

8.8 A2F500-DEV-KIT-2 Board Failures

All tests outlined in Running the A2F500-DEV-KIT-2 Board Test, page 77 should result in the words
TEST PASSED being printed on the terminal. If this does not happen, or the words TEST FAILED are
printed, the test has failed.

EX Tl

336 MWW B WM

336 MWW B WM

33 W BB W W

EX Tl

336 MWW B WM

336 MWW B WM

33 W BB W W

EX Tl

jwelnmiNalos BN o N dy Fo db 0]
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