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Introduction

This Quickstart Guide provides a brief outline of the procedures involved in designing and
programming a CoreMP7 System.

Chapter 1 — Tools Overview lists the integrated tools available from Actel for designing and
programming a CoreMP7 system.

Chapter 2 — Design Flow briefly explains design flow using Actel tools.
Chapter 3 — FPGA Development outlines the steps involved in developing a CoreMP7 system.

Chapter 4 — Program Code Development lays out the steps to create software for a CoreMP7
system.
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Tools Overview

Actel offers the latest and best-in- class tools from leading vendors, such as Mentor Graph1cs,
SynapnCAD Synphc1ty, and ARM! These tools, combined with custom-developed tools from
Actel, are all integrated into a single CoreMP7 development package. The development package

consists of three major components:

CoreConsole

*  GUI-assisted creation of CoreMP7 systems
* Easy configuration of sub-blocks

* Automatic testbench generation

Actel Libero® Integrated Development Environment
(IDE)

* Powerful project and design flow management

* Schematic and HDL design capability

* Automatic core generation (non-CoreMP7-related cores)

*  RTL behavioral, post-synthesis, and post-layout simulation capability
* RTL synthesis

* Physical implementation, floorplanning, and place-and-route

+ Timing and power analysis

ARM ReaIV|ew Development Kit (RVDK)

Complete CoreMP7 software development kit
* Easy-to-use project management
* Compiler, linker, and assembler
+ Code simulation using RealView Instruction Set Simulator (RVISS)
* Software or hardware debug using RealView Debugger
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Design Flow

The CoreMP7 design flow consists of two paths, illustrated in Figure 2-1 on page 10:
* FPGA development — The creation of the CoreMP7 system base on Actel M7 FPGAs

* Program code development — The creation of software programs that will execute within the

CoreMP7 system
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‘ Design Flow
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Figure 2-1. Design Flow
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FPGA Development

The FPGA development is broken down into four stages:

1.

2.
3.
4

Create the CoreMP7 system using CoreConsole.

Simulate and synthesize the CoreMP7 system.

Place-and-route the CoreMP7 system and generate a STAPL file.
Program the M7 device with the STAPL file.

Create CoreMP7 System

1.

Create a new project in CoreConsole.

Componarts | Generste |

Selected Component’s Detals

Select a componert from the list of
‘Campanents Available for Selection’ (below).

Hew Dasign
Design Name.[tutosiall
Verson

Components - Avalable for Selection
Listedd: 15 of & total of 131 versions

Bus Interfaces, Actel
CoretHB2APE V1.0
CorefeElite v1.0
Cored?8 v1.0
CorePTEridge v1.1

Coredl ¥1.0 r
CoreFROM v1.0 o=
CoreGPIO v1.0

Corelnterrupt v1.0
CoreMemCerl v1.0

Figure 3-1. Creating a New Project
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‘ FPGA Development

2. Add the required components.

tutoriall

Fils

View Actions Optionz  Help.
Components | Generste |

Selected Companent’s Detals

CoreMemCtrl

The Memaory Controller is an AHB slave

component which suppos access to external

SRAM and Flash memary resources. The

current version is customized to suit the

CoreMP7 Development Kit board and thus

suppodts interface to 2 ME SRAM and 2 MB

Flash. The Memory Controller uses 3 slave slots

on the AHB bus. A slot is allocated to the &

Version 1.0 -

Components - Avadable for Selection

Listct: 15 of & botal of 131 versions

Bus actel

CoreaHEZAFE v1.0 e
CoresbEiite v1.0
CoredP8 v1.0
CorebPTEridge v1.1
Peripherals, Actel
Coreal vi.0
CoreFROM v1.0
CoreGPI0 v1.0
Corelrkarrupt v1.0

E B

EEE

Coneflemap ¥1.0 o)
CoreTimes 1.0 2
CoreUlaRTapb ¥1.0
CoreWskchdog v1.0

Processors, Actel
ConePT wi.1 o

Top Level

CoreMP7

i

CoreGPIO

—

Figure 3-2. Adding Components
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‘ Create CoreMP7 System

3. Connect the components. Use the Auto Stitching command to automatically connect the

components together.
EM Options  Help

Recentre Diagram
Auto Layout

Auta Stitch...

Figure 3-3. Auto Stitch Menu Selection
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‘ FPGA Development

Auto Stitching E]

AHE Connections

CoreMP7Bridge_00 - AHBMASTER
CoreMemCtrl_00 - AHBSLAVE_BASE
CoreMemCtrl_00 - AHBSLAVE_FLASH
CoreMemCtrl_00 - AHBSLAVE_SRAM

APB Connections
CoreUARTapb_00 - APBSLAVE

HCLK Connections
CoreMemCtrl_00 - HCLK
CorelUARTapb_00 - PCLK
CoreAHBLite_00 - HCLK
Reset Connections
CoreMemCtrl_00 - HRESETN
CoreUARTapb_00 - PRESETN
CoreAHBLite_00 - HRESETN

Miscellaneous Connections
CoreMP7Bridge:NSYSRESET
[¥] CoremMP7Eridae: SYSCLK

[ stkeh | [ cance |

~

Figure 3-4. Auto Stitch
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Create CoreMP7 System

Fle View Actiors Ophions Help
Comgonanits | Genersts |

Selected Comporent's Detals

CoreMemCtrl

The Memory Controfler is an AHE slave
component which supports access to external
SRAM and Flagh memory resources. The
curment version is customized to suit the
CoreMPT Development Kit board and thus
supponts interface to 2 MB SRAM and 2 MB
Flash. The Memory Controller uses 3 slave slots
an the AHE bus. A slot is allocated to the
AL saathen bk o e et

Verson |10 -

Commporents - fvalable for Selection
Listed: 15 of a total of 131 versions

Bus Interfaces, Actel

|
CorsAHB2APE V1.0
CorehHBLEe 1.0
CoredPB v1.0
CoreMPTBridge v1.1
herals, Actel
)]

Corehl v1.0
CoreFROM v1.0
CoreGPIO v1.0
Corelntemupt v1.0

 ConsPWM 0.6
CorsRiemap V1.0
Corelimer v1.0
CorslARTagh v1.0
CoreWstchdog v1.0

s

o [ | coumar |
] Taph

Figure 3-5. Final Design
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‘ FPGA Development

4.  Generate files for Libero IDE.

Components | Generate |

HDL Selection
() Generate Verilog
(O Generate YHDL

License Selection

Generate Results
Progress Bars for Tasks
Stage 1 | |
Stage 2 | |
Save & Generate

Figure 3-6. Generating Files for Libero IDE
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Simulate and Synthesize System
Create a new M7 project in Libero IDE.

s’ Libero IDE - E-\arm_prjlanm\anm\anm1. prj

Simulate and Synthesize System

gmmmmmmmm

- Siawation - Sl-lw
sm Edior

Simulation
- st--m

Wavdomu Lite

@D B ML LM E T
Cunert implemertaior: [l .]--unﬁ
O e Eney oo
=[5 RevesiTop (ReversiTop.v] - g o
= [ SmatSystem [SmalSysten o) ] % =
+ (B AneF sboc ARG abec v MOLEdber | ACTgen | ViewDraw
[B pbF sbeic [apbF absic.v] 7
[l Ankoich ihtoichv)
g ATS femn_symplly.v] i)
o feCrit ] :
5B MPTBrdon MPTErdR ) Stnace Fies
[B Mool ManCril v] +
# B Tiewsrs Temees]
# (B UARTAGH MATAGE)
Pont-Symihas
Fie:
PlacokRout
P B
Designes
STAPL Fie

) Sibcon Seadpten

LT —

Design Mierarchy |7 bager |

Diesign Flow

The arml project was opened.

s Tan {Errers | Warmings )\ Info |
oty

VERILOG FAM: ProASICIE DIE: MTANEGDD PG 484 FBGA -

3. Create a testbench.

Figure 3-7. Libero IDE
2. Import the CoreConsole project file into the Libero IDE project.
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‘ FPGA Development

4. Simulate the system at the pre-synthesis stage using ModelSim.

Fia Edt View Fomat Comple Simdste Add Teok Window Help

vleean| 4+ B wedm | By T

5 UART
@ HIMPUCT WAREN =93
b= HIMPUCIT WIREJOJS454
- HIMPLICIT WARE( 2428
@ MMPLIOT WRE =
- HIMPUCIT WARE(N 30
- HIMPLICITAWAREN=ITY
- HIMPLICIT WRERRIT
@ BIMPLCIT WRENE370
L@ mMPLCT WIREREE?
b HIMPLICITWARE( 359
L@ HIMPLICTWARE( 358
- HIMPLICT WIRENIS5

PLICIT WARE j0j 02

Tiancipl —

8 N-cycle: Wike 06 1o address ¢300000c
8 H-cycle: Flead 41 from addsess < 3000008
B H-cpcle: Flead 06 from addsess c 30000
B H-cycle: Wike 4310 address 2000000

e Simudation of BFM scipl complete

B Boeal i C: 7

[VSIM & J

[Now: 2050 ns Datta: 1

sim:AestbenchReversi_ WCoreMP7fu_a7 sBFM 0 ps 10 2173854 ps

- T

Figure 3-8. Simulation in ModelSim
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‘ Simulate and Synthesize System

5. Synthesize the RTL code using Synplify.”

¥ - [E:\arm_pr flarm 1 \arm . pril
Ble Edt Wew Propct Bun HOL Anshst Qpbions Window Web Help
PREE SE0 DB |(MAD [cR ol - Bhes 22002140 & ca
Synplify’ <>
T Synplicity
Add | [EAsm_pusmi e ayrthesis | [[otnsis | Tiwe | Modted
[= B Rl opiym eome) = o g
= (2 Veilog B Smaliysmenm uy RTLMetht 113742 MSep2008 Fragquency (MHz)
Change % Inckde 5] Smaliystem g SynglciyFle  11:3742 05ep 2006 100
Ml srihesn FleveniTog) Smalystem sd SynghciyFile 113820 M5ep-2005
D Smaliytemun  GateNetit 113320 305ep2005 Symbolic FSM Comgiler
M = Smal5yther st g e A 05ep-2005 © =
o] SmalSytemaesss  Herwchical . 113320 305ep 2005 Fesource Sharing =
) Smafiyemsdt  SDF 1WA NSep2005
) RevesTopunsde  consbsnt 120345 (80cH2005
RvessTop i RTLMefiit 123400 080612005
] RevmsToplly SyrgheiyFle 123400 0502005
o haplg iy SyrgheiyFle 125922 (8002008
RevesTop sdosds consbsnt 125930 0S0ct200S
RevessTopnd SynghctyFle 125330 08002005
£ ReversTopam Goehielid 125330 080c2005
B ReversTopedn  odf 125230 (802005
) ReversTon o SDF 125830 (802005
o) RevesTopaesn  Heachicdl . 125331 (8042005
o] RvmsT op i log He 12539 080c200%
=] pefleversiToped ol 174648 100c02005
B sdoutlog log WNAE 1302005
‘ .
FResult File
Chenge | ReversiTop edn
Target
Chonge | Actel ProASIC3E - MTASPEEOD - -2, masfan: 12, globalthresheld: 50, report_path: 4000
r
| View Log
A Yeios| Deady...
| o |
" D RevensiTop_
i —]

Figure 3-9. Synthesis in Synplify
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‘ FPGA Development

Place-and-Route System and Generate STAPL File

1. Click the Place-and-Route icon in the Libero IDE design flow window to start Designer.

#® Designer - [ReversiTop*]
File View Tocls Options Help

D@ 2| =(ESIE| 5] 8 E 0

| Design Flow

MultiView Navigator

[ e
LB 4
» +
SN | i‘ 9"@ e %
G PinEditor | ChipPlanner VO Atrb

Lelx

J/[ET M fErors N Warrings X info

Ready FAM: ProASICSE DIE: M7ASPESOD PKG: 484 FBGA

e

Figure 3-10. Designer Window

2. In Designer, click the Compile icon to compile the design. The icon will turn green once the
compile is complete.

3. In Designer, click the Layout icon to lay out the design. The icon will turn green once layout is
complete.

4. In Designer, click the Programming File icon to generate the programming file. The security
feature will be disabled, as the programming file is automatically encrypted. The icon will turn
green once the programming file is generated.

5. In Designer, click the Back-Annotate icon to generate a back-annotated netlist for simulation.
The icon will turn green once the back-annotated netlist is generated.

20
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‘ Program M7 Device with STAPL File

Program M7 Device with STAPL File

1 FlashPro - [ReversiTop] *

Fle Edt Vew Took Programmers Configarstion Customine Help

DEd ¢ ||womn & 27 oM
Mew Proysct D| | Configure STAPL Fie ||
' | Bussenrritalec] ' rocren B
OpenPioect & | View Progammens |
x
v P ot anwmees Paat
Hame | Type Status Enabled
i oase Fiaskprod EOV256 | UM PASSEL =i
5
§ Fslesh/Fietcan ot Prograsmern:
%[ [progremmer '01256° : The AIPESDD EAS and E3 devices do not support FPGL AEray verification. -
< '01256° : FPGA Array verification is supported by A3PESO0 production devices.
progremmer '01256' 1 Finished: Fri Oct 14 10:16:40 2005 (Elapsed time 00:03:100)
progremmer '01256' 1 Executing sction PROGRAN PASSED.
o-o-0-o-0-0
-
< »
A [ Erers , Wamings J\iofo ]

start

Figure 3-11. Programming with FlashPro

- Mod,

WActeler f[Rever siidesiones jmpl] |Raver siTopMode . stp SINGLE

& m@Es
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Program Code Development

The program code development is broken down into three stages:

1. Compile and build the source code using RVDK.

2. Simulate the source code using RVISS.

3. Download the resulting object file to the CoreMP7 system.

1. Create a new project in RVDK.
2. Create new source code.

3. Compile and build the source code.

2 RVDEBUG{quick_start1) = @Simarm_1:5im

Compile and Build Source Code

B Ble Ede Wew Terget Project |Guid Debug ook Heb

D @ &% B 1 come CHES T4 X EET (RN EF-EEES
Fie [helo.c S pukd... F7 B~
#include <stdio.hs i SooBulifnd ol =
Rebuid A
1d main(void) Clean Type | value
{ = &P ARMITDMI PC=0x00008000
peintf ["hello ek LinefError  F4 -l Image quick_starcl.axt
) MLoad Inage+3ymbols
='Project  quick_startl
+ Setein <Saved»
+ Sources From Project
4] » oS postox / 4] S Ny et
2 Hame Ualue = Xl choadd>> -
e —— o kawonsec>
- - | [<NoAddes>
<NoAdde>>
<HoAddr
<<HoAdde>>
4| »\cat stack flocal «| ] 4| »[wetcht ftchz «| | <<NoAddr>> 2
x|
O b reload
w| [Loading file ci\arm_proj\DebugRel\quick_startl.axf...
Srops
4| v [\cmat fS0 [Bud JFleFind [ SecCil filog [ i | |
RLM Ln 5, Col 1

Figure 4-1. Compiling/Building in RVDK
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‘ Program Code Development

Simulate Source Code
1.

Connect to RVISS using the connection window.

*- Connection Control (zhangy\rvdebug.brd)
Help

Hame

| pescription

= fi3 ARM-A-RR
+ 52 ARMulator
=i Sexver
= % localhost
& ¥sinarm 1
@[ Inev_arn
= #3 ARM-VIA-LP
+ S MOT_WIGGLER
< 3 ARM-ARM-DIR
+ S VPBIZ6EI-S_U..

ARM Ltd. RDI targets
AFM instruction set simulator
Connection Broker
Simulator Broker
(Fri 11:01)
Start ARM arm simulator
Motorola/Macraigor Wiggler emulator
Macraigor Wiggler
ARM Ltd. Direct Conmection
Versatile Placform for ARMS26EJ-5 (USB port)

Figure 4-2. Connecting to RVISS

2.
3.

Run the simulation.

Upload the AXF file to the simulator.

24
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Download Object File to CoreMP7 System

Download Object File to CoreMP7 System

1. Select Debug > Memory/Register Operations > Upload/Download Memory File to download

the final object file into the CoreMP7 system.

2 RVDEBUG(quick_start1) = @Simarm_1:5im

I Ble Edt View Target Project Buld |Debug Tools Help

D @FH &% @ |Een i BRI E-EBEL
Fie [helo.c Fl\dl‘ Stop Execution it 4FS
. finclude <stdio.h> il ot
R [ Set PC to Entry Pt CMShit4FS {=h| : B
vold madn(void) 2 Type Value
{ C1ie0 o fil W KEMTTOMI PC=0x00008000
printf {“hello worl( T Step Over (next) Fio =l Image quick_startl.axt
} {7 Fug until Return Shift+F11 #Load  Image+Symbols
) Run to Cursor ColiFin =‘Project  quick_startl

#Setrin_ <Saved>
+ Sources From Project

Step Linkil Condition....
Ereskpoinks »

L 56t Memory...
Processor Exceptions

Patch Assembly...
Show Line at PC AR+FI0 i | |
Show Conteot of PC Alt+Shift+F 10
Toggle Source/Disassembly  Ctrl+F11 -
Sat Source Search Path...
THUORTOL
K<NoAddr>>
fe<Nokddr>»
4 ni\mgm ‘I.ntdd J «| » [(Watchi ZN’MJ J [c<toAddr>> 7
x|
g reload

| [Loading file c:\arm_proj\DebugRel\quick_startl.axt...

Istap>
| ¥\ oo {5080, Bk i i Lo @) |
Read, vribe, or verify memory and a file Stopped Ln, Col 1

Figure 4-3. Uploading/Downloading in RVDK
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‘ Program Code Development

€] Upload/Download file from/to Memory

(" Load File into Memary
(+ Save Memory into File
" Werify Memory and File

X

File:

IType of File:
0QBJ - Object File (COFF, ELF, etc)
raw - Raw data one word per word of memory

rawh - Raw data one byte per byte of memory

i "

rawhwy - Rawy data one halfword per halfword of memory

| Location: I

Apply Close

(Location is range to write: addr..addr or addr..+len)

Help |

Figure 4-4. Downloading the Object File

For more information, refer to the following documents:
*  CoreConsole User's Guide

*  Libero IDE User's Guide

*  Designer User's Guide

* RealView Development Suite documentation

*  FlashPro User's Guide

*  CoreMP7 User's Guide

26
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Product Support

Actel backs its products with various support services including Customer Service, a Customer
Technical Support Center, a web site, an F'TP 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

Website

Visit the Actel Customer Support website (www.actel.com/custsup/search.html) 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.

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

Contacting the Customer Technical Support Center

Email

Phone

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:

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

The technical support email address is tech@actel.com.

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/contact/offices/index.html.

28
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For more information about Actel’s products, visit our website at
http:/lwww.actel.com

Actel Corporation * 2061 Stierlin Court ® Mountain View, CA 94043 USA
Customer Service: 650.318.1010 ¢ Customer Applications Center: 800.262.1060

Actel Europe Ltd. « Dunlop House, Riverside Way ¢ Camberley, Surrey GU15 3YL * United Kingdom
Phone +44 (0) 1276 401 450 » Fax +44 (0) 1276 401 490

Actel Japan ¢ EXOS Ebisu Bldg. 4F * 1-24-14 Ebisu Shibuya-ku ® Tokyo 150 ® Japan
Phone +81.03.3445.7671 * Fax +81.03.3445.7668 * www.jp.actel.com

Actel Hong Kong e Suite 2114, Two Pacific Place ® 88 Queensway, Admiralty Hong Kong
Phone +852 2185 6460 * Fax +852 2185 6488 » www.actel.com.cn

50200055-1/4.06

VActel



	Introduction
	Tools Overview
	CoreConsole
	Actel Libero® Integrated Development Environment (IDE)
	ARM RealView® Development Kit (RVDK)

	Design Flow
	Figure 2-1. Design Flow

	FPGA Development
	Create CoreMP7 System
	Figure 3-1. Creating a New Project
	Figure 3-2. Adding Components
	Figure 3-3. Auto Stitch Menu Selection
	Figure 3-4. Auto Stitch
	Figure 3-5. Final Design
	Figure 3-6. Generating Files for Libero IDE

	Simulate and Synthesize System
	Figure 3-7. Libero IDE
	Figure 3-8. Simulation in ModelSim
	Figure 3-9. Synthesis in Synplify

	Place-and-Route System and Generate STAPL File
	Figure 3-10. Designer Window

	Program M7 Device with STAPL File
	Figure 3-11. Programming with FlashPro


	Program Code Development
	Compile and Build Source Code
	Figure 4-1. Compiling/Building in RVDK

	Simulate Source Code
	Figure 4-2. Connecting to RVISS

	Download Object File to CoreMP7 System
	Figure 4-3. Uploading/Downloading in RVDK
	Figure 4-4. Downloading the Object File


	Product Support
	Customer Service
	Actel Customer Technical Support Center
	Actel Technical Support
	Website
	Contacting the Customer Technical Support Center
	Email
	Phone


	Index

