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Introduction

The Cored429 Development Kit (Figure 1) demonstration design enables you to evaluate the
functionality of Actel’s Core429 with a full development kit that includes ARINC 429 example
software, Core429 programming files, ARINC 429 physical connections, and full user
documentation. You can use the files design available from the "Core429 Development Kit Web
Resources" to program an M1AFS1500-FG484 device to create an ARINC platform with four
transmit channels and four receive channels. The targeted FPGA (M1AFS1500) is mounted on the
M1AFS-ADV-DEV-KIT. The Core429-SA Daughter Card has ARINC 429 physical connections and is
plugged directly onto an IP-DC-SA IP Daughter Card. The IP Daughter Card is plugged onto the
M1AFS-ADV-DEV-KIT. With Core429 programmed into the FPGA and the Core429-SA Daughter
Card connected to the M1AFS-ADV-DEV-KIT board via the IP Daughter Card, you have control of a
complete ARINC 429 evaluation system.

Note: Core429 meets the ARINC 429-16 specification.

Fusion Advanced Development Kit IP Daughter Card Core429 Daughter Card
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Figure 1 ¢ Core429 Development Kit Version 2
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Core429 Development Kit Contents

The Core429 Development Kit includes the items shown in Table 1:

Table 1 « Core429-DEV-KIT-2 Contents

Ordering Code Description

Core429-SA Core429-SA Daughter Card

M1AFS-ADV-DEV-KIT-PWR Fusion Advanced Development Kit with power supplies
IP-DC-SA IP Daughter Card

CORE429-RS232-CABLE Core429 loopback cable

You can order the full development kit or if you already have a Fusion Advanced Development Kit,
then order only the components needed.

Core429 Development Kit Web Resources

Core429-DEV-KIT Design Files
www.actel.com/download/rsc/?f=Core429_DEV_KIT_2_DF

Schematics
www.actel.com/products/hardware/devkits_boards/Core429_fadk.aspx

Core429 IP Handbook
www.actel.com/ipdocs/Core429_HB.pdf

Fusion Advanced Development Kit Documentation
www.actel.com/products/hardware/devkits_boards/fusion_adv.aspx#rsc

Core429 Development Kit Design Files

Associated files for this demonstration can be downloaded from the Actel website:
www.actel.com/download/rs¢/2f=CORE429_DEV_KIT_2_DF. These files include an Actel design
example and programming files for the example design. The ZIP file contains the following folders:

e Designer_adb: ADB file for the demonstration design

e Driver: Contains the CP210x_Drivers.zip file, which has the driver for the USB-to-UART
interface

* Programming_File: PDB programming files
¢ RTL: FPGA example design source files
e Script: Script file for testing the demo in Script mode
e Software_Hex_file: This folder has two subfolders:
— Hexfile: Contains the hexadecimal file for Core8051
— SoftwareProject: Contains the compiled Keil project, including source code



http://www.actel.com/download/rsc/?f=CORE1553_DEV_KIT_2_DF
http://www.actel.com/products/hardware/devkits_boards/fusion_adv.aspx#rsc
http://www.actel.com/download/rsc/?f=CORE429_DEV_KIT_2_DF
http://www.actel.com/ipdocs/Core429_HB.pdf
http://www.actel.com/products/hardware/devkits_boards/Core429_FADK.aspx
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User’'s Guide Contents

This user’s guide describes the contents, architecture, and guidelines for working with the Core429
Development Kit demonstration design and the Core429 Development Kit. This document provides
the following:

¢ Detailed user information and description of the Core429 demonstration design
¢ Detailed reference material for implementing a new design using the Core429 Development
Kit
This user’s guide covers these topics:
e Core429 Development Kit overview
e Board description
e Core429 Development Kit demonstration design
* Running the demonstration
¢ Programming the flash memory for Core8051
* Programming the M1AFS1500 FPGA on the M1AFS-ADV-DEV-KIT
e Communication from HyperTerminal to the M1AFS-ADV-DEV-KIT

Core429 has both internal and external Loopback modes. This demonstration design supports both
modes. While in internal Loopback mode, Tx data out of one channel loops back into the receiver
on the same channel. To run the Core429 demonstration in internal Loopback mode, only the
M1AFS-ADV-DEV-KIT board is needed. The Core429-SA Daughter Card and the IP-DC-SA [P
Daughter Card are needed for running the demonstration in external Loopback mode.

Required Items

The following items are required in order to run the Core429 Development Kit demonstration:
e Cored429_DEV_KIT_2_DF.zip file

e M1AFS-ADV-DEV-KIT-PWR (includes M1AFS-ADV-DEV-KIT board, two power supplies, and
two USB cables)

e HyperTerminal or similar serial communication program

e PCsystem running Windows® XpP operating system

e Core429-SA Daughter Card (not required for internal Loopback mode)

¢ IP-DC-SA IP Daughter Card (not required for internal Loopback mode)
Optional Items

® Low-cost programming stick (LCPS)

e FlashPro software, v8.5 or later

e Fusion Advanced Development Kit User’s Guide

e Core429 IP license

e Libero® Integrated Design Environment (IDE) v8.5 SP2 or later
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1- Cored429 Development Kit Hardware

Core4d29 IP Core

Actel Cored29 provides a bus interface for as many as 16 ARINC 429 receivers and transmitters.
Core429 is supported in all recent Actel antifuse, flash, and radiation-tolerant product families. A
typical system implementation using the Core429 is shown in Figure 1-1.

clue L Rx I/F <]: RxHi
CPU ue CPU RxLo

Logic [T Interface
T UE TxHi
X TxLo
Core429
Actel FPGA

Figure 1-1 « Typical Core1429 System with One Tx and One Rx

A typical ARINC 429 system requires a connection to a host CPU, used to set up the core and
initialize the label definitions within the core. Core8051 is used as the host CPU in the Core429
demonstration design. Connection to an ARINC 429 data bus requires external line drivers and line
receivers (Figure 1-1).

Core429 is available in the following versions:
e An evaluation version that allows core simulation with Actel Libero IDE or ModelSim®
¢ An obfuscated version that provides obfuscated RTL and precompiled testbenches
e An RTL version with full access to the source code

Refer to the Core429 Handbook for more information.

Core429 Development Kit

The Core429 Development Kit includes the Fusion Advanced Development Kit, the IP-DC-SA IP
Daughter Card, and the Core429-SA Daughter Card. This section describes the board components
briefly. The CD contains the board schematic and other required files.

Fusion Advanced Development Kit Board Description

The Fusion Advanced Development Kit (Figure 1-2 on page 1-10) provides a low-cost board for the
system management platform, using Actel Fusion® FPGA devices. The evaluation board supports an
ARM® Cortex™-M1 embedded processor on a Fusion device in the FGG484 package. The
evaluation board includes the following:

e Ethernet and USB-to-UART interface for communication with the Fusion FPGA
e SRAM, parallel flash, and SPI flash
e 2Cinterface, organic light-emitting diode (OLED)
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e Temperature diode, potentiometer, and pulse-width modulation (PWM) circuit

¢ Mixed-signal header for several daughter cards to be attached for extended mixed-signal
applications

* Programming stick header so the low-cost programming stick (LCPS) can be attached to the
board for programming

S LI ETRUTRUTRUTUL Ty
LR TRRRRRARE I

. DirectC Header

LEDs

Main Power
Switch FUSION ADVANCED OVPK Push-Button
o A = \ s PActel : | Reset
Main 9 V Jack if ] r W, actel . com.
12C Header - ‘ - Power
M1AFS1500-
USB/UART Sl

Battery Area

Programming
Ethernet Header

Connector

DIP Switches Temperature
Diode
50 MHz
Oscillator Mixed-Signal
Header
32 KHz
Oscillator

MPM MPM 9V MPM Internet Voltage =~ Gate Current Push-
Power  Jack Area Regulator Driver Sensor Button
Switch PUB

Figure 1-2 » Fusion Advanced Development Kit

Note: Make sure the jumpers are set according to the recommended default jumper settings
defined in the Fusion Advanced Development Kit User’s Guide
(www.actel.com/documents/M1AFS_ADV_DEV_KIT_UG.pdf).

10
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IP-DC-SA IP Daughter Card Description

The IP-DC-SA IP Daughter Card (Figure 1-3) acts as a buffer between the Fusion Advanced
Development Kit board and the Core429-SA Daughter Card.

Connector to CORE429-SA

5V Power

3.3V Power

9V Jack

CAN Interface

gy

I

Connector to M1AFS-ADV-DEV-KIT Buffers

Figure 1-3 » |IP-DC-SA IP Daughter Card

Jumpers J11 and J17

The daughter card must be connected to an external 9 V supply. When using the external power
supply, make sure that JP11 and JP17 are properly installed, as described in Table 1-1.

Table 1-1 ¢  JP11 and JP17 Settings

Jumper Function Default Setting

JP11 Jumper to select either external 3.3 V or 3.3 V Pin 1-2
provided through connector

JP17 Jumper to select either external 5V or 5 V provided Pin 1-2
through legacy connector

1
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v3P3_EXT  V3P3 V5V_EXT V5V
V3P3_COMM j) V5V_COMM j)
o— 1 o— 1
2 2
c8 ol3 c9 ol3
+ +
JP11 JP17

10uF 16V 10uF 16V

Figure 1-4 « Core429-SA Daughter Card Schematic

Core429-SA Daughter Card

The Core429-SA Daughter Card (Figure 1-5) contains the external line drivers and receivers needed
to transmit and receive ARINC 429 data on an ARINC 429 data bus. The daughter card has four
male DB9 connectors, one for each channel in the Core429 demonstration design. The Core429-SA
Daughter Card connects to the IP-DC-SA IP Daughter Card board via the 90-pin connector, C429
Interface Connector.

Channel 1

Channel 0

Channel 3

Channel 2

Adjustment Knob

Figure 1-5 ¢ Core429-SA Daughter Card

12
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2 — Core429 Demonstration Design

The Core429 demonstration design (Figure 2-1) allows you to evaluate the ARINC 429 bus interface

by implementing four ARINC 429 transmitters and four ARINC 429 receivers in a single

M1AFS1500-FG484 FPGA.

FPGA Design

The demonstration design consists of the following blocks:

Complete Core429 core with 4 transmitters and 4 receivers

Core429 CPU interface

8051 CPU: Core8051 and its memory blocks
Core8051 special function register (SFR) interface
Core8051 serial interface

FPGA

Cored29

Core8051

8051 SFR =k Glue

Logic

CPU

Rx I/F

RxHi
RxLo

TxHi

Tx I/F

TxLo

Tx and Rx

Rx I/F

RxHi
RxLo

| TxXIF |

TxHi

TxLo

PC HyperTerminal

Figure 2-1 » Core429 Demo Design Architecture

Core429

Core429 is configured with four transmitter (Tx) and four receiver (Rx) blocks. Each Rx block is
responsible for assembling the incoming serial data into 32-bit ARINC 429 words. The CPU can
configure the Rx block to perform label comparisons and gap/parity checks on the incoming data.
The default demonstration setup contains four Rx channels configured to run at a data rate of

13
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100 Kbps. Each Tx block is responsible for transmitting ARINC data out of the internal FIFO when a
complete ARINC word is written to the FIFO by the CPU interface. This block can be configured to
operate in Loopback mode so that transmitted ARINC data does not leave the FPGA and is received
by the corresponding Rx block. The default demonstration configuration contains four Tx channels
that run at a data rate of 100 Kbps and have loopback disabled (messages are sent through the
connectors, not internally looped back). You can change the setting from the control register. Refer
to the Core429 Handbook for more information.

Core429 CPU Interface

The CPU interface allows Core8051 to access the Rx and Tx blocks. Access is necessary to configure
control registers of both the Rx and Tx blocks, monitor the status registers, write to Rx label
memory, and read/write ARINC data.

Core8051

Core8051 is an 8-bit microprocessor used to control the ARINC system for the demonstration design
and interfaces with the serial interface via the special function register bus. Refer to the Core8051
Datasheet for more information.

Core8051 Special Function Register (SFR) Interface

The Core8051 SFR interface provides access to the Core8051 memory-mapped special function
registers that reside either internally or externally. The demonstration design implements external
special function registers to communicate between the system CPU (Core8051) and Core429. The
SFR interface is controlled by Core8051 and communicates with the Core429 CPU interface to
address the external SFRs and provide the data necessary for the Core429 system in the
demonstration design to operate.

Core8051 Serial Interface

The Core8051 serial interface allows Core8051 to communicate with the UART port, which is
connected to the off-chip USB-to-UART interface. The USB-to-UART interface allows HyperTerminal
to communicate with the Fusion FPGA via a USB port, instead of a physical RS-232 serial
communication port. HyperTerminal is a serial communications application program that can be
installed in the Windows operating system. With a USB driver properly installed, and the correct
COM port and communication settings selected, you can use HyperTerminal to communicate with a
design running on the Fusion FPGA device. Core8051 serial communication utilizes Core8051s’
internal serial channel and interrupt services.

DIP Switch

Configuration of the demonstration design is handled by the 8-position DIP switch located at
position S1. The DIP switch is also used to copy the demonstration design from on-board SRAM to
on-board flash memory. Figure 2-2 on page 2-15 shows the DIP switch bank. These switches are

14
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wired to inputs of the FPGA so that open corresponds to logic 1 (4.7 K pull-up to 3.3 V) and closed
corresponds to logic 0 (GND).

V3P3
o)
R145 47K
:’ R146% V47K
R155 47K
? R140¥ V47K
? R141 M4.7K
) R142¥ 47K
) R143 47K
f R144 M4.7K
S1

; ]g DIP1 {5}

3 14 DIP2 {5)

2 13 DIP3 {5}

s = DIP4 {5}

5 t DIP5 {5}

2 10 DIP6 {5}

8 9 DIP7 {5}

DIP8 {5}

SW DIP-8

\_ Mfr P/N :76SBO8ST
Mfr: Grayhill Inc

Figure 2-2

DIP Switch Schematic

HyperTerminal Commands

Table 2-1 lists the available commands for use in controlling the demonstration design via
HyperTerminal.

Table 2-1 ¢« Core429 Demonstration HyperTerminal Commands

Commands Function Format
Global Commands

Ch Set current channel ch <X> (0-3)
Esc Enter command mode, exit auto Tx/Rx mode -
Version Displays version of terminal interface -

Channel Commands

AdIbl Add a label value to Rx label memory adlbl <01 [02] [03] ... [FF]>
(maximum 80 characters per line)
Config Current channel’s Rx and Tx settings -
Conrx Read current channel’s Rx control register conrx
Write to Rx control register conrx <XX>
Contx Read current channel’s Tx control register contx
Write to Tx control register contx <XX>

15
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Table 2-1 ¢« Core429 Demonstration HyperTerminal Commands (continued)
Commands Function Format
Label Reset label memory and set new labels. label <01 [02] [03] ... [FF]>
Predefined labels shown in Table 2-2. (maximum 80 characters per line)
Loop Enable/disable internal Loopback mode for loop <X>
current channel (0 - disable, 1 - enable)
Reg Write data to a register on current channel reg <N> <data>
(N is 9-bit CPU address in hex)
Read data from a register reg <N>
(N is 9-bit CPU address in hex)
Rx Empty current channel’s Rx FIFO to screen -
Statrx Read current channel’s Rx status register -
Stattx Read current channel’s Tx status register -
Tx Transmit data on current channel X <KXXXXXXX>
(8 hex characters maximum)

Note:

HyperTerminal specifies all ARINC data and labels as hexadecimal values.

HyperTerminal Command Examples
Table 2-2 lists HyperTerminal command examples.

Table 2-2 »

Core429 HyperTerminal Command Examples

Keystrokes

Description

>ch 0 [return]

Select channel 0.

>reg 000 O [return]

Read Rx register 0 on channel 0.

Note: Refer to the CPU address bit positions of the Core429
handbook for more information.

>reg 064 0 [return]

Write 0 to Rx register 1 on channel 3.

Note: Refer to the CPU address bit positions of the Core429
handbook for more information.

>tx ABCDEF12 [return]

Transmits ABCDEF12 from Core429 transmitter on the current
channel. Same effect as the following sequence (assume ch0):

>reg 10 ABCDEF12 [return]

>rx [return]

Reads Rx FIFO on the current channel until the FIFO is empty.
Same effect as repeatedly typing (while mode = 0):

>reg 0 [return]

>label 12 45 4 9 [return]

Resets the current channel's Rx label memory and writes
hexadecimal values 12, 45, 4, and 9. Same effect as the following:

>reg 64 40 [return] (to tell the Rx block to reset label memory)
>reg 6C 12 [return]

>reg 6C 45 [return]

>reg 6C 4 [return]

>reg 6C 9 [return]

16
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Table 2-2 « Core429 HyperTerminal Command Examples (continued)

Keystrokes Description

>adlbl 587 1 3 [return] Adds 5, 8, 7, 1, and 3 to existing values in the Rx label memory
without resetting the label memory

>contx 02 [return] Writes 2 (00000010) to the current channel’s Tx control register
(Loopback mode enabled)

Demonstration Design

Demonstration Configuration
On power-up, the default configuration information is written to the control register of each Rx
and Tx block.
The default Rx block configuration is as follows:
e Data rate is 100 Kbps
e Label recognition is enabled
* Parity is disabled
e Decoder is disabled
e Bit matching is disabled
¢ The label memory is not initialized.
The default Tx block configuration is as follows:
e Data rate is 100 Kbits/s
e Loopback is disabled
e Parity is disabled

The Rx and Tx configuration can be changed by using HyperTerminal to write the appropriate
values to the Rx and Tx control registers. Refer to the Core429 Handbook for more information
about the appropriate register values for each available configuration.

Setting Up the Demonstration Design

The Fusion device in the Core429 Development Kit boards is preprogrammed with demonstration
designs. If you want to reprogram the FPGA, or if the FPGA is reprogrammed with a different
design, follow the steps in the "Programming the Flash Memory for Core8051" section on
page A-25 to program the FPGA. In addition, this demonstration design uses Core8051, which can
be run from flash or SRAM. In this demo we will run from SRAM. If you want to run from flash,
follow the steps in the "Programming the Flash Memory for Core8051" section on page A-25.

Once the FPGA is programmed with the correct design, set up the board according to the steps
below:

1. Connect one end of the USB mini cable to USB port J2 on the M1AFS-ADV-DEV-KIT board
(labeled USB2 in Figure 2-3 on page 2-18) and connect the other end to the USB port on
your PC.

17
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2. Connect one end of a 9 V power supply to power input J3 on the M1AFS-ADV-DEV-KIT
board (Figure 2-3) and plug the supply into an electrical outlet.

Figure 2-3 « Connecting the USB and 9 V Power Supplies on the M1AFS-ADV-DEV-KIT Board

3. Set the DIP switch at S1 to the default configuration of [8:1] = 11000000.

Note: These switches are wired to inputs of the FPGA so that open corresponds to logic 1 (4.7 K pull-
up to 3.3 V) and closed corresponds to logic 0 GND.

4. Determine the COM port assigned to the USB interface. Open the Windows Control Panel
and double-click the System icon. Click the Hardware tab and click the Device Manager
button. Expand the Ports (Com & LPT) item in the Device Manager. Look for the CP2102 USB
to UART Bridge Controller in the list of ports. The COM port in parentheses identifies the
COM port assigned to this device (Figure 2-4). If you do not see CP2102, you need to install
the driver from the CP210x_Drivers.zip archive. Refer to "Installing the M1AFS-ADV-DEV-KIT
Board USB Serial Driver" section on page C-31 for more information.

H b o .
= Parts (COM & LPT)
r;," Communications Port (COM1)
% CP210x USE to UART Bridge Controller (COM4)
Y ECP Printer Port (LPT1)

Figure 2-4 « Determining the USB Serial Port's COM Port

5. Open HyperTerminal and set the communication parameters as shown below. Set the COM
port to match the USB serial port of the board, as shown in Step 4.

— 2,400 bits per second

— 8 data bits

— Parity set to none

— 1 stop bit

— Flow control set to none

18
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6. From the File menu, choose Properties, and click the Settings tab to open the HyperTerminal
Properties Settings window (Figure 2-5).

my#429_usb Properties

Connect Ta | Settings |

Function, arrow, and ctrl keys act az
#) Teminal keys ) Windows keys

Backspace key zends

Emulation;

.'L"n.l_lh:u detect w |

@ Chl+H O Del (O Chi+H, Space, CirieH

Telnet terminal ID: | &NSI

B ackzcroll buffer lines: |5IJD

] Play sound when connecting or disconnecting

[InputTlansIation...l [ ASCI Setup... l

[ ok

H Cancel ]

Figure 2-5 ¢

HyperTerminal Properties Settings Window

7. Click the ASCII Setup button to open ASCIl Setup window and change Line delay to 500
milliseconds (Figure 2-6).

ASCII Setup

ASCI Sending
[ Send line ends with line feeds
[] Echo typed characters locally

Line delay: millizeconds.

Character delay: IEI millizeconds.

ASCI Receiving

[] Append line feeds to incoming line ends
[] Farce incoming data ta 7-hit A5
[ “wrap lines that exceed teminal width

[ OF. ] [ Cancel

Figure 2-6

Setting ASCII Setup in HyperTerminal
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Running the Demonstration Design

The next step is to load the 8051 hex file in SRAM using FS2 debugger software. If you want to run
the demo from flash, you must program the flash first. Refer to the "Programming the Flash
Memory for Core8051" section on page A-25.

To load the hexadecimal files via the ISA-Actel51 debugger:

1. Ensure that you have the ISA-Actel51 debugger software installed. You can download it
from the Actel website (www.actel.com/download/reg/default.aspx?f=ISA_Actel51).

2. Turn the power switch on the M1AFS-ADV-DEV-KIT board, SW7, to the ON position.
3. Launch the ISA-Actel51 debugger.

Note: If this is your first time launching the debugger, you will be prompted to select the port to use
for default communication. Select USB and accept the default TCK frequency (4 MHz) and the
default TV¢c value (2500 mV).

4. From the ISA-Actel51 debugger Window menu, select Console to open the FS2 ISA-Actel51
Console, and type the openport usb command (Figure 2-7).

£ Console - Actel Flash Pro Programmer

File Edit Prefs History Help

hetel Flash Pro Progratumer

Jerial number 12345

Version 2.1.0 build 1

Copyright (C) 1995-2006 First 2ilicon Solutions, Inc.
1> openport ush

ush

2

Figure 2-7 » Setting USB in ISA-Actel51 Console

5. Close the ISA-Actel51 Console.
6. From the Tools menu of the ISA-Actel51 debugger, select Load Hex.

7. Set the address to 0x0000x and the filename to Demo.hex. The Demo.hex file is included in
the Core429_DEV_KIT_DS.zip file, in the Software_Hex_file/HexFile folder.

20
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8. Click OK and wait for the hex file to be loaded (Figure 2-8).

%Source [Source Mode] - Actel Flash Pro Programmer
File Edit Config Utiities Tools window Help

Go Halt Step Into Step Ovwer Gato Curzor Toaggle Bkpt ‘ Inzpect Yar |

" 0 0
0003p 852682 mov dpl, 0x26
000sp 852583 mov dph, 0x25
0ooSp  E4 clr a

000ip 93 movc  a,Batdprr
000Ep B8F5Z2 wmov dpl, 7
0o00Dp  BES3 wow dph,r6
000Fp  FO movx  RMdptr,a
00l0p 120019 lcall Ox001%9
00l3p 120019 lcall 0Ox0019
00lep 120019 lcall Ox001%9
0ol%p 22 ret

00lap EE wow a,r3
001Ep O02350F ljwp Ox350£
00lEp 7030 wow r5,#0x30
0020p Q022928 ljwp Ox2928
00Z23p 022A3C ljmp  0Ox2aic

00Zeép E4 clr a
00Z%7p  90012C mowv dptr, #0x012c j
. |+
[ Loading 7 ] [ Halted [ User reset [ ot in source

Figure 2-8 » Loading the Hexadecimal File with the ISA-Actel51 Debugger

9. When loading is completed, press the Go button.

21
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10. Core8051 will start running and the demo design will display a message. Press Esc to enter
the command prompt on HyperTerminal (Figure 2-9).

“& my429_usb - HyperTerminal
File Edit WYiew Call Transfer Help

Welcome to the monitor program interface.
{c) Actel Corp. 2009

Initializing Core&29 demo...
ESC key pressed.
Command mode: Enter Command

>

Connected 0:00:06 WT1001 2400 5-N-1 MM

Figure 2-9 « HyperTerminal Window

Running the Demonstration in Internal Loopback Mode

In this section, the demonstration design will run while Core429 is operating in internal Loopback
mode. The Core429-SA Daughter Card is not required for this mode of operation, since the
transmitted data does not leave the FPGA, but is looped to the Rx block on the same channel as the
transmitter.

1. Select a channel using the ch command; for example: ch 0.
2. Enable loopback on that channel by typing loop 1 [return].

3. Transmit 32-bit ARINC data by typing tx <data> [return], where <data> represents eight
hexadecimal values to comprise a 32-bit ARINC data word.
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4. Empty the Rx FIFO by typing rx [return].
Compare the received data with the transmitted data (Figure 2-10).

“& my429_usb - HyperTerminal

File Edit WYiew Call Transfer Help

Welcome to the monitor program interface.
{(c) Actel Corp. 2009

Initializing Core&29 demo...
ESC key pressed.
Command mode: Enter Command

>ch B
Switching to ARINC channel 0

>loop 1
Internal loop back mode enabled.

>tx 12345678
Writing 12345678 to TX reg B on channel @.

>rx

Displaying contents of RK reg @ on channel 0.
Reading byte 0: .

Reading byte 1: 56.

Reading byte 2: 34.

Reading byte 3: 12.

The ordered data is: 12345678

FIFO empty.
>

Connected 0:00:46 WT1001 2400 5-N-1 MM

Figure 2-10 * HyperTerminal Window Showing Internal Loopback

Running the Demonstration in External Loopback Mode

In this section, the demonstration design will run while Core429 is operating in external Loopback
mode with the Core429-SA Daughter Card. By connecting two of the channels using the supplied
DB9 cables, the transmitted data will be received by the ARINC 429 Rx blocks.

1. Switch off the M1AFS-ADV-DEV-KIT board power using switch SW7 if the power is on.
2. Connect the Core429-SA Daughter Card to the M1AFS-ADV-DEV-KIT board.

3. Connect the second 9 V power supply to power input J7 of the Core429-SA Daughter Card
on the IP-DC-SA IP Daughter Card and plug the supply into an electrical outlet.

4. Connect channels 0 and 1 using the supplied DB9 cables. Channel 0 is the left-most channel
and channel 1 is on its immediate right.

5. Turn the power switch on the M1AFS-ADV-DEV-KIT board, SW7, to the ON position. After a
brief initialization period, HyperTerminal will display a status message:
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Welcome to the monitor program interface.
(c) Actel Corp. 2009

Initializing Core429 demo...
ESC key pressed.
Command mode: Enter Command

6. From the Transfer menu, choose Send Text File. Browse to select the script file
channel0_to_channel1.txt and click Open to start the download. The script programs Tx and
Rx of channel 0 and channel 1, sends data from channel 0 to channel 1, and reads data from
channel 1.

The script folder contains several text files that can be used to test additional modes. You can also
create your own text file to configure the Core429 modes of operation. Refer to the Core429
Handbook for more information about implementing the various configurations of Core429 and
HyperTerminal.
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A - Programming the Flash Memory for Core8051

1. If you do not have the ISA-Actel51 debugger software, download the software from the
Actel website (www.actel.com/download/reg/default.aspx?f=ISA_Actel51) and install it.

2. Connect the USB cable between the J1 pins on the Actel M1AFS-ADV-DEV-KIT board and the
PC through the Actel low-cost programming stick.

3. Connect the USB cable between the J2 pins on the Actel M1AFS-ADV-DEV-KIT board and the
PC for communication via HyperTerminal.

4. Connect one end of a 9 V power supply to the power input J3 on the M1AFS-ADV-DEV-KIT
board. Plug the supply into an electrical outlet.

5. Set the DIP switch S1 to the following configuration: Switch[8:1] = 11000000.

Note: These switches are wired to inputs of the FPGA so that open will correspond to logic 1 (4.7 K
pull-up to 3.3 V) and closed will correspond to logic 0 GND.

6. Turn the power switch on the M1AFS-ADV-DEV-KIT board, SW7, to the ON position.

7. Determine the COM port assigned to the USB interface. Open the Windows Control Panel
and double-click the System icon. Click the Hardware tab and click the Device Manager
button. Expand the Ports (Com & LPT) item in the Device Manager. Look for the CP2102 USB
to UART Bridge Controller in the list of ports. The COM port in parentheses identifies the
COM port assigned to this device (Figure A-1). If you do not see CP2102, you need to install
the CP210x_Drivers driver. Refer to the "Installing the M1AFS-ADV-DEV-KIT Board USB Serial
Driver" section on page C-31 for more information.

-1 Ports (COM & LPT)
r;"f Communications Park (COM1)
r;"f CP210x USE to UART Bridge Controller (COM4)
4 ECP Printer Port (LPT1)

e

Figure A-1 ¢ Determining the USB Serial Port’s COM Port

8. Open HyperTerminal and set the communications parameters as shown below. Set the COM
port to match the USB serial port of the board, as shown in Step 7.

— 2,400 bits per second

— 8 data bits

— Parity set to none

— 1 stop bit

— Flow control set to none

If you want to use HyperTerminal to send data to the demonstration design, you need to
change Line delay to 500 milliseconds.

9. Launch the ISA-Actel51 debugger.

Note: If this is your first time launching the debugger, you will be prompted to select the port to use
for default communication. Select USB and accept the default TCK frequency (4 MHz) and the
default TV value (2500 mV).
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10. From the ISA-Actel51 debugger Window menu, select Console to open the FS2 ISA-Actel51
Console, and type the openport usb command (Figure A-2).

£ Console - Actel Flash Pro Programmer,

File Edit Prefs History Help

betel Flash Pro Progratuner

Serial nuwber 12345

Version 2.1.0 build 1

Copyright (C) 19983-2006 First Siliecon Solutions, Inc.
1= openport ush

ush

2>

Figure A-2 » Setting USB in ISA-Actel51 Console

11. Close the ISA-Actel51 Console.
12. From the Tools menu of the ISA-Actel51 debugger, select Load Hex.

13. Set the Address to load at to 0x0000x and the filename to Demo.hex. The demo.hex file is
included in the Core429_DEV_KIT_DS.zip file, in the Software_Hex_file/HexFile folder.

14. Click OK and wait for the hex file to be loaded (Figure A-3).

“Source [Source Mode] - Actel Flash Pro Programmer
File Edit Config Utlities Tools Window Help

Go Halt Step Into Step Ower Goto Curzor Toggle Blpt ‘ Inepect YWar |

> 0000Op O B0 0
0003p 852682 mov dpl, 0x26
000&p 852583 mov dph,0x25
oo0Sp E4 clr a
000Ap 93 wove a,fatdptr
000Ep BFa2 wow dpl, x7
0o0oop  BES3 wmov dph, ré
a0oFp  FO mowve  Bdprtr,a
00l0p 120019 lcall 0Ox0019
0013p 120019 lcall 0Ox001%9
00lép 120019 lcall Ox0019
oolsp 22 ret
00lap EE wmov a,r3
001Bp 0Z350F ljmp Ox350£
O01Ep D30 wov rh, #0x30
00Z0p 022928 ljuwp OxZ2928
00Z3p O02Z2A3C ljmp OxZ2al3c

1) b -

00Zeép E4 clr a
00Z%p  9001Z2C mov dptr,#0x01Zc -
. 2
| Loading [ EEE— | Halted [ Uzer raset [ mot i source

Figure A-3 ¢ Loading the Hexadecimal File with the ISA-Actel51 Debugger

15. When loading is completed, press the Go button.
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16. Core8051 will start running and the demo design will display a message. Press Esc to enter
the command prompt on HyperTerminal (Figure A-4).

“& my429_usb - HyperTerminal

File Edit WYiew Call Transfer Help

Welcome to the monitor program interface.
{c) Actel Corp. 2009

Initializing Core&29 demo...
ESC key pressed.
Command mode: Enter Command

>

Connected 0:00:06 WT1001 2400 5-N-1 MM

Figure A-4 » HyperTerminal Window

17. Change DIP switch S1 by moving switch 1 to the open position: Switch [8:1] = 11000001.
18. Press the reset switch (SW1/RSTN) on the M1AFS-ADV-DEV-KIT board.
19. Wait for at least 15 seconds until HyperTerminal starts the demo again.

20. Turn off the board and exit the ISA-Actel51 debugger. On-board flash memory is now
programmed.

21. Disconnect the USB cable between the PC and the J1 connector on the M1AFS-ADV-DEV-KIT
board through the low-cost programming stick.

22. Set DIP switch S1 to the closed position: Switch [8:1] = 00000000.

23.Turn the power switch on the M1AFS-ADV-DEV-KIT board, SW7, to the ON position.
HyperTerminal displays a welcome message.
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Programming the Fusion FPGA on M1AFS-ADV-
DEV-KIT

Follow these steps to program a design into the Fusion FPGA.

1. Connect the J1 pins on the Actel M1AFS-ADV-DEV-KIT board to the Actel low-cost
programming stick (Figure B-1).

= j e e “y | oo,
A MPM Section 1 -
|  Not used in this demo :

— -

Figure B-1 ¢ Connect J1 Pins on M1AFS-ADV-DEV-KIT Board

2. Connect one end of the USB mini B cable to the Actel programming stick and the other end
to the PC.

3. Connect one end of a 9 V power supply to the power input (Power1) on the M1AFS-ADV-
DEV-KIT board. Plug the supply into an electrical outlet.

Once the LCPS is recognized, the yellow ON LED will be solidly lit. If the PC prompts for the
location of the FlashPro drivers, browse to the FlashPro software installation folder,
<FlashPro_Install_Loacation>/Drivers. Use the fp3b-cyusb.inf file if available (or fp3bload.inf
if not).

4. Launch the Actel FlashPro programming software. When using the FlashPro programming
software, the programmer selects FlashPro3, since the LCPS is FlashPro compatible. The
programming stick is functionally equivalent to a FlashPro programmer, but designed
specifically for use with this Fusion Embedded Development Kit.

5. Click the New Project button to create a new project. Set a project name and location.
6. Click the Configure Device button.

7. In the Device Configuration window, browse and select the programming database (PDB)
file or STAPL (STP) file.

8. Once the programming database file is loaded, click the Program button to start
programming the Fusion FPGA. After successful programming, the programmer will show
the RUN PASSED message.

9. When the programming successfully completes, remove the LCPS, and press the system reset
button, RSTN, on the M1AFS-ADV-DEV-KIT board to reset the system.

10. Verify that your design is working.
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C- Communication from HyperTerminal to
M1AFS-ADV-DEV-KIT

The M1AFS-ADV-DEV-KIT board does not have a standard serial interface. Instead, it has a USB-to-
UART interface with ESD protection. You will need to install the M1AFS-ADV-DEV-KIT board USB
serial driver, which enables the PC to communicate with the FPGA in the M1AFS-ADV-DEV-KIT
board through the USB-to-UART bridge controller.

The USB-to-UART bridge controller (U6) provides a standard UART connection with the Fusion
FPGA. Any standard UART controller can be implemented in the Fusion FPGA to allow access with

this interface. Figure C-1 shows the USB-to-UART interface schematic on the M1AFS-ADV-DEV-KIT
board.

Figure C-1 ¢ USB-to-UART Interface Schematic

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
Fusion FPGA device. For more information about the USB-to-UART bridge and device drivers, refer
to the Fusion Embedded Development Kit page:
www.actel.com/products/hardware/devkits_boards/fusion_embedded.aspx.

Installing the M1AFS-ADV-DEV-KIT Board USB Serial Driver

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

Double-click CP210x_Drivers.exe.

Choose the Install option in the Install Wizard and select Yes for the licensing agreement.
Restart the computer on which the driver was installed.

AP wWN =
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D - Product Support

Actel backs its products with various support services including Customer Service, a Customer
Technical Support Center, a web site, an FTP site, electronic mail, and worldwide sales offices. This
appendix contains information about contacting Actel and using these support services.

Customer Service

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

From Northeast and North Central U.S.A., call 650.318.4480
From Southeast and Southwest U.S.A., call 650. 318.4480
From South Central U.S.A., call 650.318.4434

From Northwest U.S.A., call 650.318.4434

From Canada, call 650.318.4480

From Europe, call 650.318.4252 or +44 (0) 1276 401 500
From Japan, call 650.318.4743

From the rest of the world, call 650.318.4743

Fax, from anywhere in the world 650.318.8044

Actel Customer Technical Support Center

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

Actel Technical Support

Visit the Actel Customer Support website (www.actel.com/support/search/default.aspx) for more
information and support. Many answers available on the searchable web resource include
diagrams, illustrations, and links to other resources on the Actel web site.

Website

You can browse a variety of technical and non-technical information on Actel’'s home page, at
www.actel.com.

Contacting the Customer Technical Support Center

Highly skilled engineers staff the Technical Support Center from 7:00 a.m. to 6:00 p.m., Pacific Time,
Monday through Friday. Several ways of contacting the Center follow:

Email

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

Phone

Our Technical Support Center answers all calls. The center retrieves information, such as your name,
company name, phone number and your question, and then issues a case number. The Center then
forwards the information to a queue where the first available application engineer receives the
data and returns your call. The phone hours are from 7:00 a.m. to 6:00 p.m., Pacific Time, Monday
through Friday. The Technical Support numbers are:

650.318.4460
800.262.1060
Customers needing assistance outside the US time zones can either contact technical support via

email (tech@actel.com) or contact a local sales office. Sales office listings can be found at
www.actel.com/company/contact/default.aspx.
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