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Introduction

1 Introduction

In this QuickStart you can find general information information on the
PHYTEC phyCORE-MPC5200B-I/O and an overview of the ALTERA
Quartus® II V7.2SP1 Web Edition tool chain. You can also find
instructions on how to run example programs on the FPGA of the
phyCORE-MPC5200B-1/O, mounted on the PHYTEC phyCORE
Development Board MPC5200B.

Please refer to the phyCORE-MPC5200B-I/O Hardware Manual for
specific information on such board-level features as jumper configuration,
memory mapping and pin layout.

1.1 Rapid Development Kit Documentation

This "Rapid Development Kit" includes the following electronic
documentation on the enclosed "PHYTEC Tools CD/DVD for the
phyCORE-MPC5200B-1/0O with FPGA":

e PHYTEC phyCORE-MPC5200B-I/O Hardware Manual and
Development Board Hardware Manual

e  MPC5200B-1/0O controller User's Manuals and Data Sheets

e this QuickStart Instruction with general "Rapid Development Kit"
description, software installation advice and example programs
enabling quick out-of-the box start-up of the phyCORE-
MPC5200B-1/0 in conjunction with the FPGA and the ALTERA
Quartus® II V7.2SP1 Web Edition tool chain.
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1.2 Professional Support Packages available

This Kit comes with free installation support. If you do have any
questions concerning installation and setup, you are welcome to
contact our support department.

For more in-depth questions, we offer a variety of custom
tailored packages with different support options (e-mail, phone,
direct contact to the developer) and different reaction times.

Please contact our sales team to discuss the appropriate support
option if professional support beyond installation and setup is
important to you.

1.3 Overview of this QuickStart Instruction

This QuickStart Instruction gives a general "Rapid Development
Kit" description, as well as software installation advice and
example programs enabling quick out- of-the box start-up of the
phyCORE-MPC5200B in conjunction with the FPGA and the
ALTERA Quartus® II V7.2SP1 Web Edition tool chain:

1) The “Getting Started” section describes the configuration of
the host platform and the setup to install the tools used in this
QuickStart.

2) The “Getting More Involved” section provides step-by-step
instructions on how to modify the example, create and build
new projects and copy output files to the phyCORE-
MPC5200B’s FPGA using the USB- or ByteBlaster interface.

In addition to the dedicated data for this Rapid Development Kit,
the PHYTEC Tools CD/DVD for the phyCORE-MPC5200B-1/O
with FPGA contains supplemental information on embedded
microcontroller design and development.
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1.4 Conventions used in this QuickStart

The following is a list of the typographical conventions used in this book:
Italic Used for file and directory names, program and command
names, command-line options, menu items, URLs, and other

terms that correspond the terms on your desktop.

Bold Used in examples to show commands or other text that should be
typed literally by the user.

Pay special attention to notes set apart from the text with the following
icons:

;i% At this part you might leave the path of this QuickStart.

This is a warning. It helps you to avoid annoying problems.

You can find useful supplementary information about the topic.

At the beginning of each chapter you can find information of
the time to pass the following chapter.

You have successfully passed an important part of this
QuickStart.

You can find information to solve problems.
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1.5 System Requirements

Use of this "Rapid Development Kit" requires:
* the PHYTEC phyCORE-MPC5200B-1/0O,

* the PHYTEC Development Board with the included DB-9
serial cable, AC-to-DC adapter supplying 12V DC/min.
1.5A,

 PHYTEC Distribution of IP’s for MPC5200B-1/O

* an IBM-compatible host-PC (586 or higher)
* Win 2000 or Win XP OSS (x86)

* recommended free disk space: 4 GB

For more information and example updates, please refer to the
following sources:

PN TIEG

http://www.phytec.de
support@phytec.de

ALTERAY

http://www.altera.com/
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1.6 The PHYTEC phyCORE-MPC5200B-1/0

The phyCORE-MPC5200B-I/O represents an affordable yet
highly functional Single Board Computer (SBC) solution in the
size 84 x 57 mm. The standard board is populated with a
Freescale PowerPC Microcontroller MPC5200B featuring a 32-
bit processor architecture with Double precision FPU, 396 MHz
processor speed, Peripheral component interconnect (PCI)
controller, ATA controller, BestComm DMA subsystem, 6
programmable serial controllers (PSC) configurable for the
following functions:

Fast Ethernet controller (FEC), Universal serial bus controller
(USB revision 1.1 host), Two inter-integrated circuit interfaces
(I2C), Serial peripheral interface (SPI), Dual CAN 2.0 A/B
controller MSCAN), J1850 byte data link controller (BDLC)

All applicable LocalPlus data/address lines and applicable
signals extend to two high-density 400-pin Molex SMT pin
header connectors (pin width is 0.635 mm./25mil) lining the
circuit board edges. This enables the phyCORE-MPC5200B-1/O
to be plugged like a “big chip” into target hardware.

Furthermore the phyCORE-MPC5200B-1/O is equipped with an
FPGA, with up to 5000 or 8000 logic elements (LEs). All free
IOs of the FPGA which are not assigned to the bus between the
FPGA and the controller are available at the 400-pin Molex
SMT pin header connector.

The standard memory configurations of the phyCORE-
MPC5200B-1/O features 64 MB DDR-SDRAM and 32 MB
external Flash. The external Flash supports direct on-board
programming without additional programming voltages.
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phyCORE-MPC5200B-1/0O Technical Highlights

phyCORE dimensions 84 x 57 mm with two high-density 400-pin
Molex SMT pin header connectors

Processor: Freescale Embedded PowerPC MPC5200B, 396 MHz clock
FPGA ALTERA EP2C5/8F256 with up to 180 1Os

Internal Features of the MPC5200B:

e300 core
760 MIPS at 400 MHz (-40 to +85 °C)
32 k instruction cache, 32 k data cache
Double precision FPU
Instruction and data MMU

SDRAM / DDR SDRAM memory Interface
up to 132 MHz operation
SDRAM and DDR SDRAM support
256 MB addressing range per CS, two CS available

Flexible multi-function external bus interface
Peripheral component interconnect (PCI) controller
ATA controller

BestComm DMA subsystem

6 programmable serial controllers (PSC), configurable for the following
functions:

Fast Ethernet controller (FEC)
Supports 100Mbps IEEE 802.3 MII, 10 Mbps IEEE 802.3 MII

Universal serial bus controller (USB)
USB revision 1.1 host

Two inter-integrated circuit interfaces (12C)
Serial peripheral interface (SPI)

Dual CAN 2.0 A/B controller MSCAN)
J1850 byte data link controller (BDLC)
Test/debug features

JTAG (IEEE 1149.1 test access port)
Common on-chip processor (COP) debug port
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The PHYTEC Development Board, in card dimensions (190 x 170 mm/7.5
x 6.7 in.), 1s fully equipped with all mechanical and electrical components

necessary for the speedy and secure insertion of PHYTEC phyCORE-
MPC5200B-1/0 Single Board Computer.

Development Board Technical Highlights

e reset push button

* one software programmable LED for controller MPC5200B

* one software programmable LED for FPGA

* LEDs for supply voltage monitoring, 3.3V, 3.3V PCI, 5.0V PCI

e power supply for unregulated input voltage of +9-12V and regulated
output voltages of +3.3V for the phyCORE-MPC5200B-1/O, as well as
+3.3V and +5V for the PCI interface.

e PCI card Interface

* two DB-9 sockets for the RS-232 interface

e two DB-9 plugs for two separate CAN interfaces

e RIJ45 socket for 10/100 Mbit Ethernet

» USBA socket for Full Speed USB Host Interface

e IDE Compact Flash Card holder

e AC97 Sound Interface

* Debug Interface socket for MPC5200B (COP-Interface)

e JTAG Interface for FPGA
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1.7 ALTERA Quartus® II V7.2SP1 Web Edition tool chain

ALTERA’s development tools for the Cyclone II Architecture support
every level of developer from the professional applications engineer to the
student just learning about logic implementation. The ALTERA Quartus®
IT V7.2SP1 Web Edition supports all ALTERA FPGA devices including
the E2C5/8 devices populated on the phyCORE-MPC5200B-1/O. For a
complete list of supported FPGA derivatives go to:

http://www.altera.com/products/software/products/quartus2web/
sof-quarwebmain.html

Quartus® II Web Edition V7.2SP1, the latest version of ALTERA’s
popular IDE, combines project management, source code editing, signal
analyzing, and FPGA programming in a single, powerful environment.
This QuickStart provides an overview of the most commonly used features
including:

* Project management, device setup, and tool configuration
» Editor facilities for creating, modifying, and correcting source code
e JTAG/signal analyzing

Once installed, the folder CANALTERA\72SPI\qdesign 1is the default
destination location for all Quartus® II tools; executables; include, header
and example files; as well as online help and documentation, while the
Quartus® II executable is located at C\NALTERA\72SP I\quartus\bin\. You
can start Quartus® II by selecting it from the Programs menu using the
Windows Start button. The ALTERA Quartus® II V7.2SP1 Web Edition
icon will also be placed on your desktop for easy startup of the
development tools.

The Quartus® II Text Editor is a flexible tool for entering text-based
designs in the AHDL, VHDL, and Verilog HDL languages, and the Tcl
scripting language that are integrated into the Quartus® II system. You can
also use the Text Editor to enter, edit, and view other ASCII files,
including those created for or by the Quartus® II software.
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Menu-based commands, text entry, and editing features allow you to create
Text Design Files (.tdf) with AHDL, VHDL Design Files (.vhd) with
VHDL, Verilog Design Files (.v) with Verilog HDL, and Tcl Script Files
(.teDh) with Tcl. You can also generate a Tcl Script File from an existing
project created in the Quartus® II software and edit it in the Text Editor, or
create and edit a Tcl script using the Text Editor. In the Quartus® II
software, you can freely combine Text Design Files, VHDL Design Files,
and Verilog Design Files with other types of design files in a hierarchical
project. You can also use the Text Editor to create or edit Assembly Files
(.a, .asm), C/C++ Include Files (.h), C Source Files (.c), and C++ Source
Files (.cpp).

You can use any ASCII text editor to create AHDL, VHDL, Verilog HDL
designs, and Tcl scripts. With the Quartus® II Text Editor, however, you
can take advantage of unique Quartus® II features while you edit, compile,
and debug a project. For example, the Messages window automatically
locates and highlights errors in the Text Editor window. Additionally, you
can get context-sensitive help on all AHDL elements, keywords, and
statements, as well as on megafunctions and primitives.

The full ALTERA Quartus® II Development Tools can be purchased
through the official ALTERA distributors or please contact our sales
representatives for more information.

For more information on ALTERA Quartus® II V7.2SP1 Web Edition
tools visit their website at:

http://www.altera.com/products/software/
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2  Getting Started

In this chapter you will carry out the basic configurations to pass the steps
in this QuickStart. First you will learn how to set up the host platform. You
will install additional software packages and configure your host to
connect to the targets FPGA via JTAG Interface. After connecting the host
to the target you will copy an application into the targets FPGA. At the end
of this chapter you will be able to start a first demo application on the
targets FPGA.

2.1 Requirements of the Host Platform

To pass the following steps in this Quick Start, you will need a host pc
with either Win 2000 or Win XP (x86) and free available disk space of up
to 2GByte.

In the following configuration steps we assume, that the host pc has a free
USB or parallel Port available for connecting the programming hardware.
The JTAG interface of the FPGA on the target and the host will be
connected together with a cable for code download purposes. If your host
does not have a free port which corresponds to the equipment of the RDK,
you can either free the necessary port, or consider to use a RDK with
different programming hardware.

2.2 Configuring the Host Platform

In this section you will learn how to configure the host platform. You will
execute the following steps in this passage:

= Installing software packages. These packages are necessary to
accomplish the steps in the QuickStart Instruction.

= Setup the JTAG Interface configuration to use the host pc with
your target.
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To accomplish the steps in the QuickStart Instruction you will have to
install a few software packages.

If you don’t install all of these packages, the setup may fail or
some configuration steps won’t work correctly.

—

2.2.1 Installing PHYTEC Tools and ALTERA Quartus® II V7.2SP1
Web Edition tool chain

When you insert the PHYTEC Tools CD/DVD for the phyCORE-
MPC5200B-1/0 with FPGA into the CD-ROM drive of your host PC, the
PHYTEC Tools CD/DVD should automatically launch a setup program
that installs the software required for the Rapid Development Kit.
Otherwise the setup program PCM-032_phyCORE-MPC5200B-10-1.0.1-
Setup.exe can be manually executed from the root directory of the
PHYTEC Tools CD/DVD.

The following window appears:

Install PCM-032 phyCORE-MPC5200B-10 El

@ This will install PCM-032 phyCORE-MPCS200E-IC on wour compuker, Conkinue?

e Mo

Figure 1:  First window after inserting the PHYTEC Tools CD/DVD

* Click Yes or press Enter to start the Install Wizard for the
software package of the Rapid Development Kit.

The Welcome window gives some information about the Rapid
Development Kit and the version of the software which will be installed.
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PCM-032 phyCORE-MPC5200B-10 Setup N x|

¥elcome to the InstallJammer Wizard for
PCM-032 phyCORE-MPLC5200B-10

This will install PCM-032 phyCORE-MPCS200B-10 version
1.0.0 on wour compuker,

It is recommended that vou close all other applications
before continuing.

Click. Mext ko conkinue or Cancel ko exit Sekup,

Mlext = Zancel

Figure 2:  Welcome window of the Install Wizard

¢ (Click Next to continue.

In the following window you can select the destination location for
installation of Rapid Development Kit software and documentation.

The default destination location for the PHYTEC Tools is
c\PHYTEC\PCM-032_phyCORE-MPC5200B-10. All path and
file statements within this QuickStart Instruction are based on
the assumption that you accept the default install paths and
drives. If you decide to individually choose different paths you
must consider this for all further file and path statements when
working with this QuickStart.

We strongly recommend accepting the default destination
location.
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PCM-032 phyCORE-MPC5200B-1I0 Setup i[
Choose Destination Location ‘.
.-

Whete shauld PCM-032 phyCORE-MPCS200B-I0 be installed?

"Destinatinn Falder

Setup will inskall PCM-032 phy CORE-MPCS200E-IC in the Following Folder,

Toinskall ko this Folder, click Mext, Taoinstall ko a different folder, click Browse and select another
Folder,

We strongly recommend accepting the default destination location, as all path and file statements
within the QuickStart Inskruction correspond to the default install paths and drives. IF wou decide
ko individually choose different paths wou must consider this For all furkber File and path
skatements when warking with the Quickstart for the phwCORE-MPCS200B-T0.

CPHYTECPCM-032_phy CORE-MPCSZ00B-10

Installlammer

< Back Mexk = Cancel

Figure 3:  Choosing the default destination location for the PHYTEC Tools

¢ (Click Next to continue.

* Click Next to skip the Information window and to start
copying the PHYTEC Tools.

After the PHYTEC Tools are copied to the host PC you will be asked to
proceed with the installation of the ALTERA Quartus® II V7.2SP1 Web
Edition tool chain.

«

As the functionality and the appearance varies for different
versions of the ALTERA Quartus® II Web Edition tool chain
we strongly recommend to install this version.
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PCM-032 phyCORE-MPC5200B-10 Setup x|

ALTERA Quartus II ¥7.2 Web Edition Installation

This will install ALTERA Quartus IT Y72 Web Edition on
wour computer

W Launch ALTERA Quartus II ¥7.2 Web Edition Installation

< Back I Mexk = Cancel

Figure 4:  Choose to install the ALTERA Quartus® II Web Edition tool chain

* Click Next to start the setup program for the ALTERA
Quartus® II Web Edition tool chain.

The Welcome window of the Quartus® II InstallShield Wizard will appear.
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Quartus II 7.2spl Web Edition Setup i il

Setup Type

Select the setup type toinstall,

a zefup tupe.

All program features will be installed. [Requires the most di

ich program features pou want installed. Recommended for advanced

InstaliShicld l [ < Back ﬂ Mext » l I Cancel

Figure 5:  Welcome window of the Quartus® II InstallShield Wizard

* Follow the steps of the Quartus® II InstallShield Wizard to
install the ALTERA Quartus® II V7.2SP1 Web Edition tool
chain.

~p—, The default destination location for the ALTERA tool chain is

v c:/ALTERA/72SP1/. All path and file statements within this
QuickStart Instruction are based on the assumption that you
accept the default install paths and drives. If you decide to
individually choose different paths you must consider this for
all further file and path statements when working with this
QuickStart.

We strongly recommend accepting the default destination
location.
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After the successful installation of the ALTERA Quartus® I1 V7.2SP1
Web Edition tool chain two more software packages from ALTERA must
be installed to carry out the examples within this QuickStart Instructions.

This is ALTERA's MegaCore IP Library and service pack SP1 for the
library.

PCM-032 phyCORE-MPC5200B-10 Setup ] )

ALTERA MegaCore IP Library 7.2 Installation

This will install the ALTERA MegeCore IP Library 7.2 on
Wour computer

¥ Launch ALTERA MegaCore IP Library 7.2 Installation
¥ Launch ALTERA Megaore IP Service Pack Inskallation

< Back Mexk = Zancel

Figure 6:  Installation of additional software from ALTERA

e (Click Next to start the installation of the additional software
from ALTERA.

* Follow the steps of the MegaCore IP Library 7.2 setup and the
InstallWizard for the Service Pack.
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PCM-032 phyCORE-MPLC5200B-10 Setup N x|

Installlammer Wizard Complete

The InstallJammer Wizard has successfully installed
PCI-032 phyCORE-MPCS200B-10,

Click. Finish bo exit the wizard,

Finish | Zancel |

Figure 7:  Installation of additional software from ALTERA

e Click Finish to end the installation of the PHYTEC Tools
CD/DVD.

2.2.2 Licensing of the ALTERA Quartus® II V7.2SP1 Web Edition

For licensing and use of ALTERA Quartus® II V7.2SP1 Web Edition, you
must acquire a license key on the ALTERA Hompage. To do this, please
follow the link below and carry out the instructions given there.

http://www.altera.com/support/licensing/lic-index.html

You have successfully installed the software for the RDK-Kit
phyCORE-MPC5200B with FGPA. You can find all programs
and source code you will need to develop your own
applications for the targets FPGA on your host system. All
necessary configurations were done by the setup program.
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2.3 Connecting the host to the target's FPGA JTAG interface

In order to connect the host PC to the JTAG interface of the
FPGA on the phyCORE-MPC5200B-1/0O, please use the cable
corresponding to the JTAG programming adapter which is
enclosed appropriate to the kit. If a USB-Blaster is enclosed with
the kit, please use the enclosed USB cable. If a ByteBlaster is
enclosed with the kit, please use the enclosed parallel port cable
to connect the programming adapter to the host PC. The JTAG
interface of the FPGA on the phyCORE-MPC5200B is extended
to connector X8 of the development board. Please make sure that
the cable is connected correctly. The 1 mark on the flat ribbon
cable of the programming adapter is either identified by a black
or white mark. Pin 1 on connector X8 of the motherboard is
identified by a chamfer corner in the component printing of the
board.

* Connect the appropriate programming adapter with connector
X8 on the target's development board and the USB or Parallel
cable with the free available port on your host.

ﬂ Ensure to use the appropriate cable included in this RDK.

If you have a USB-Blaster, you must install the corresponding
USB driver on the host PC. You can find the driver at:
c\altera\72SP \quartus\drivers\usb-blaster. You can find a
description concerning installation of the USB-Blaster on the
Altera Homepage at:

http://www.altera.com/literature/ug/ug_usb_blstr.pdf

18
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* Connect the AC adapter with the power supply connector
X6 (9-12V) on your development board.

The power connector should have 9-12 VDC inside and outside
should be ground.

polarity: K +

center hole 3

,{ H/+9..12 VDC 2 0mm ::@
GND

After connecting the board with the power supply the target is
ready to use with ALTERA Quartus® II V7.2SP1 Web Edition
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2.4 Copying an Example to the Target

In this section you will learn how to copy an example program to the
targets FPGA with either USB-Blaster or ByteBlaster as programming
adapter. After downloading the program the example will execute
automatically on the targets FPGA.

Copying a program to the targets FPGA:

* First double click on the icon Quartus® II V7.2SP1 Web
Edition on the desktop to launch the program.

The program starts and opens with a blank project navigator, as
shown in the following picture.

i =lalx|

File Edt Yiew Projct Assignments Frocessng Tools Window Hel

Help
[pEd@s|tmaoa CE<ewE(orvnloo|k|[e[®|ae]

Project Navigator

Entiy
by Complation Hierarchy |

- ”' i Use Zero-Power
SNy y MAX® I1Z CPLDS
Get Service Pack 1 for from Altera

QUARTUS 11
| Software Varsiol

ATERA

QUARTUS 11

Version 7.2

Status —— 4 x
Modue [Frogess % [Tme® |

® View Quartus Il
Information
®  Documentation

*[ Type [Hessage |
5

\ System A Processin g J, Extialnfo J Info , Waming J CiiicalWaming A, Enor  Suppresses d_} Flag /.
[Message 2| #] [ =] [ Loeaie
I SRPE | e [

Figure 8:  ALTERA Quartus® II V7.2SP1 Web Edition — Project navigator
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* Now click File on the menu bar and select Open Project.

=0l ]
File Edit ‘iew Project Assignments Processing Tools Window Help
S = e Hdtsews(o|>wx|co|xe|®(d]0]
(= Open... oo
Close: (Chrl 474

@ Newve Project Wizard,..

Open Projeck...

Convert MAR+PLLS IT Project... N @
e e Get Service Pack 1 for
Close Project: =
_ e | QUARTUS'II
= 5 Chrl45 Software Version 7.2
Save fs.,

Save Currgnt Fepnrt Seckion G5,

File Properties .,

Create | Update r

Exports.. @
Convert Programming Files. ..

B Page Setup, . Version 7.2
& Print Previzg
S5 Pririt, . Chl+P

x
b
w0
bl
o
a
i
i

| 1

Recent Files L3

Recent Projects L3 © “mng:g}:: n
Exit Ale+Fe
#® Documentation

Type |Hessage I

System p Processin Extralnfo A Info j Waming 4  Critical \Waming A Emor A Suppressed A Fla
bl
4 IMessage: tl 3 ILUCdlIEln j Locate |
Opens an existing project | [FeawE | e ,—,— ,_- P

Figure 9:  ALTERA Quartus® II — Opening an existing project

* Select the Blinky demo project from the path
c\PHYTEC\PCM-032_phyCORE-MPC5200B-IO\FPGA-
Kit\Quickstarf\Demos\Blinky, which was previously installed
during the setup.

Now Quartus® II opens the project. After opening, the open project is
shown in the project navigator on the left side of the window.
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!, Quartus II - C:/PHYTEC,/PCM-032_phyCORE-MPC5200B-10,/FPGA-Kit/Quickstart/Demos/Blinky Blinky - Blinky
Elle Edit Wiew FProject Assignments Frocessing Tools Window Help

D@ |S|s B o o om

Projsct Mavigatar ———————— 1~ x

Entity

& Cyclone |l: EP2CBF25ECE
e  Blinky

AR s T ron G| &8 Ao

Use Zero-Power

3 Ay | MAX2I1Z CPLDs
Get Service Pack 1 fo : from Altera
QUARTUS"II | ‘

Software Version 7.2 |8

AGTERA

QUARTUS'II

Version 7.2

&Hjeralphyl [ Files I o Design Units

Statys ———————————————— . x
hodule | Pogress Z [ Tme & |

© View Quartus I
Information
@ Documentation

%] Type [Hessame |
,

“é System { Processing i Exbalnfo i Info fy Waming i Citical'Waning Jy Eror y Suppressed Jy Flag {
o

£ [Message 2| ¥ [Cocaion =] [ Locas
For Help, press F1 [ el & | Idle [ [ 7

Figure 10: ALTERA Quartus® II — Open demo project

* Now double click on the project name.

*  Quartus® II now opens the associated VHDL-File with the
project sources.

* Have a look at the source code and try to understand the
basic functionality.

* Choose Programmer from the Tools menu.

Quartus® II now opens the Programmer with the corresponding

programming file.

22
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s/ALTERA,Blinky/Blinky - Blinky - [Blinky.cdf] —&]x]
] Eie Edit Wiew Project Assignments Proressing Iools Window Help _=x]
[EECIE I e P21 1 I e e
Proiectlavisater —————— % @ | I5) Biinky.caf |
Eniiy Logic Cells
iy Coclone Il: EP2CEF 25608 &, Hardware Sewp. | [No Harduare Made: [JTA5 =] Frogress: | 0%
g Blinky 43043) I Enable reaktime ISP to allow background progiamming (for W< 1| devices]
W i | |Fe |Dewce |Checksum |Userwde 'E’D”ng,[;‘mé | Verty | Bark | Bt | = | Beo | e
b 51 Biinky sol EF2CHF256 OOOCACAZ  FFFFFFFF 0 O g 0 o O

i Ao Detect
¥ Delsie

s Add File...
W& Change Fil-...
el Gave File
G Add Device.
o

P Do

% System f_Processing Jy_Extialnio ) Info ) waring Jy_Critical Warming J Ertor Jy_Suppressed /
E Message 4| #] [Locaton =

For Help, press F1 [ L Ide [ om |

Figure 11: ALTERA Quartus® II — Programmer window with the loaded
programming file

e Make sure that the checkmark 1in the checkbox
Program/Configure is selected.

* In order to configure the programming device adapter start
the hardware setup, by clicking the Hardware Setup button.

The window shown next opens and allows to perform the Hardware Setup.
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Hardware Setup x|

Hardware 5ettingz | JTAG Settings I

Select a programming hardware setup to use when programming devices. This programming
hardware zetup applies only to the current programmer window.

Currently zelected hardware:

— Available hardware items:

Hardware | Server | Part | Add Hardware. . |
ByteBlazter Local LPT1
IJSB-Elaster Local IJSE-0 Hemove Hardware |

Cloze

Figure 12: Hardware Setup of the programming interface

e Choose the button Add Hardware if no hardware
components can be selected in the window Available
hardware items otherwise skip the next step.

* Now mark the programming hardware which is enclosed in
the RDK and add it to the list of available hardware items.

Q If you have a USB-Blaster, you must install the corresponding
USB driver on your desktop PC before executing the hardware
setup. Refer to section 2.3.

* In order to complete the setup of the programming adapter
choose the correct programming adapter from the drop-down
list Currently Selected Hardware and finish the setup by
clicking the Close button.

As shown in the following figure the configuration of the programming
adapter should be completed now and you can start with the actual
programming process.
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jinky - Blinky - [Blinky.cdf] =IB1x|

=lslx|

|osm (2t oclm  C[Hs28e D|r ».7»4;\’@3\5}|5,|@|®|Q|‘
Project Mavigator ——————————————————— - %
Entity [Logic Cels
iy Cyclone I EP2CBF286C8__ | & Hadwsre Setup. | [EneBlaster LPTT] Mode:[1TaG =] Progess | 0%
i Binky [ERE]

58 Blinky.vhd | 1) Binky.cat

™ Enable reattime ISP to allow background programming (for MAX I devices)

vvvvvvvvvv

W Start | File |Davlce |Ehecksum |Llsevcnde Emgngu.: | Verity | E‘f;‘; | Eartine | Bt ty| Erase | ELETAP |
e Blinky.sof EP2CaF2%6 000CACA2  FRFFFFFF O O ] 5] O [}
ot Avto Detect
X Delele

2 Add File

W Chanae File
& saveFie

(2 Add Device.
Fiip

$i0oun

KV} |
&y Histarchy [ B Fiies] 8 Desion Urits

Message ll il [Locaion =

For Help, press FL [ L ) Idie [ fwum |

Figure 13 ALTERA Quartus® II — Programmer with completed Hardware Setup

Executing a program on the target:

wo Start
i Stop

File Device

Blirky. sof EP2CEF256

ﬂ]ﬂ Auto Detect

|
|
|
% Delste |
|
|
|

2 Add File...

P Change File...

ml Save File...

Figure 14: Programmer window — Start button

* Press the Srart button to start the download process.
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The progress of the programming is shown in the upper right corner of the
Programmer window, whereas additional information on the programming

status is displayed in the System tab of the message window at the bottom
of the screen.

4!, Quartus II - c;/Phybasic/pcMPC5200B-10/Demos/ALTERA/Blinky /Blinky - Blinky - [Blinky.cdf] =1=1x]
1 Ele Edit Yiew Project Assignments Processing Iools Window Help =l=1x]
“D EH &8 B2R| o ek s ewe | o ‘7’®|’€BE§\5\@‘@\Q|‘
Profesflavioator ——————————— x| g | 18] Biinky.cdf |
Entity Logic Cells [I/OF
iy Cyclone I EP2CEF256C8 &, Hadware Setup..| [ BoteBlastey [LPT1] Mode:[1TA5 =] Progess
= g Blinky 43143) 00| 1 Enable reabtime ISP ta slow backgraund programming fat MAX 1| devices)
Wb Giat | |Fie |Device |Ehecksum |User|:ude g | iy | e | Exarine | S | Erase | S
T Blinkeysof EP2Car 256 O0CA0CE FRFFFFPF o o u] =] m]

o Auto Detect
X Delele
& Add File..

W Chang= Fie...

4 | 5] $hiGown

Hierarchy | B Files | 67 Design Urits
Status ax
Module [Progress Z [Tme & |

‘& [Info: Started Prograumer operation at Thu Mar zz 10:54:06 2007
&) Info: Confimuring dewice index 1

‘%) Info: Device 1 contains JTAG ID code 0x0Z0BZ0DD

% Info: Confimuration succesded —- L device[s) configured

‘) Info: Zuccessfully performed operation(s)

‘%) Info: Ended Programmer operation at Thu Mar 22 10:54:10 2007

£\ System { Processing , Exralrio J, Irfa /, Warring i Cilicd Warning_ Eral f,_Suppiessed /
§|Message Oct6 | ¥ [Cocaton = [ lscee

For Help, press F1 [ T Owe | Idie [ um |

Figure 15: Programmer window after the successful download of the demo program

The program starts automatically and you will see LED D18 of the
development board blinking.
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Troubleshooting:

If you do not find flashing LED, please check the following:

e Make sure that both jumper J16 and J17 of the
development board are closed at position 2 + 3.

* Verify the connection of the programming adapter at the
development board as well as at your host PC.

* Check the information about the programming process
displayed in the System window of Quartus® II tool chain
and perform the setup of the programming adapter again
if necessary.

You have successfully copied and executed an example on the
targets FPGA.

_m Advanced Information

With the programming tool of the Quartus® II V7.2SP1 web edition
software you have even more options:

= Automatic detection of the FPGA-Devices which is attached to
JTAG interface.

» Modification of the programming files.

* Adding and deleting of the different FPGA devices which e.g. can
be attached to a scan chain.

* Programming of configuration devices which are attached via the
active serial interface to the FPGA (e.g. ALTERAEPCS4).

© PHYTEC Messtechnik GmbH 2007  L-702e_1 27



phyCORE-MPC5200B-1/0 with FPGA QuickStart Instructions

3 Getting More Involved

In this section, you will learn to create, compile and simulate a new project
with ALTERA Quartus® II V7.2SP1 Web Edition. Furthermore, you will
receive an insight into the connection between FPGA and the MPC5200B
on the phyCORE-MPC5200B-1/O on the basis of another project which
will give you an understanding of the bus interface. In addition, you will
also receive information about the use of the SOPC Builder available in
ALTERA Quartus® II in conjunction with hardware specific interfaces of
the phyCORE-MPC5200B-I/O.. And finally, the section describes the
integration of specially designed logic blocks with the SOPC Builder.

3.1 Creating and simulation of a new Quartus® II V7.2SP1 Web
Edition project

3.1.1 Creating a new Quartus® II V7.2SP1 Web Edition project

In this section you will learn how to create and build a new Quartus® II
project. First you will create a new project with project specific settings.
Then you will write your first vhdl source code for your first own project.
After the complete configuration you will compile the new project using
the ALTERA Quartus® II V7.2SP1 Web Edition development tool chain
and download it to the target's FPGA.

First open ALTERA Quartus® II V7.2SP1 Web Edition

Quartus

* Double click on the icon Quartus® II V7.2SP1 Web Edition
on your desktop.
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* After starting the Quartus® II software select New Project
Wizard in the File menu to create a new project.

File Edit Wiew Project Assignments Processing Tools Window Help
N o | A sews (o> 700k e8| a]o]
(= Open... o - -

Close ClrlFd -

||

[E5 Open Proje cirk 8 Use Zero-Power
Canvert MAHPLLIS TT Project. ., ~ A / MAX® {12 CPLDs
Sae Projet Get Service Pack 1 for £
Close Project QUARTUS'I1

= B CHl+5 Software Version 7.2
Save s,

Save Current Repart Section A5,

7

File Propertics .

Create [ Update (3

L]
Export,,.
Convert Programming Files, ..
R Fage Setip,. Version 7.2
5 Print Praview =
S5 Prirtt .. e
Recert Files 3

- ® View Quartus Il
Recent Projects 7 Information
Exit Alt+F4
| - @ Documentation

%[ Type [Message |

»
in — - :

% " System .’( Processing )\ Extra Info )\ Info )\ Warning Critical W arnin; Eror A Suppressed

élMessag&: 2| ¥ ILocaLIon: | Locate

Starts the New Praject Wizard iEd E2.3| il [ 4

Figure 16: Starting the New Project Wizards

* This opens the Introduction window of the New project
Wizard. To continue and to create a new project click on the
Next button.
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Now the directory where all project-related files will be saved for your
project must be specified.

Mew Project Wizard: Directory, Name, Top-Level Entity [page 5[

What iz the warking directory for thiz project?
I C:APHYTECAPCH-032_phyeCORE - PCE2008-104FPGA-KE wick starts D emoz Counter . |

YWwhat iz the name of thiz project’?

Iu:u:uunterI _l

YW hat iz the name of the top-level dezign entity for thiz project? Thiz name iz caze sensitive and must
exactly match the entity name in the desian file.

Iu:u:uunter |

Usze Exizting Project Settings ...

< Back I Mext » I Firizh Abbrechen

Figure 17: New Project Wizard - Directory, Name and Top-Level-Entity

e As the working directory please enter CAPHYTEC\
PCM-032_phyCORE-MPC5200B-10\FPGA-Kit\Quickstari\
Demos\Counter in the appropriate fields of the NewProject
Wizard window as shown above.

* For the project's name and the top-level design entity please
enter counter in the appropriate fields. Click the Next button
to confirm the entries.
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The working directory was previously created during the
installation.

If the specified path name or the specified folder does not exist
on your drive you will be prompted to confirm their creation.
Please confirm the creation of the specified folder with OK.

In the next window you can add all available sources in the form of
Verilog- or VHDL-files to the newly created project.

Mew Project Wizard: Add Files [page 2 of 5] ll

Select the design files you want ta include in the project. Click Add All to add all dezign files in the
project directon to the project, Mote; wou can always add design fles to the project later,

File name: || _l Add...

File name | Type | Add Al

Bemove

Eroperties

il

Dowvery

Specify the path names of any non-default ibrares. Uszer Libraries... |

Abbrechen

< Back I Meut > I Fikish

Figure 18: Adding Logic sources in the Project Wizard

As there are no files available yet we can skip this step. Generally adding
of design files is possible at any time.

* Click the Next button to exit the window without adding
design files.
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Now the configuration window for selecting the FPGA family
and for configuring the specific FPGA device settings opens.

New Project Wizard: Family & Device Settings [page 3 of 5]

Select the family and device you want to target for compilation.

Eamily: IC_l,lc:Ione Il j

Target device
' Auto device selected by the Fitker

{+ Specific device selected in ‘Available devices' list

Available devices:

r— Show in ‘Available device' list

Package: IFBGA 'l
Fir count: 266 -

Speed grade: IS 'I

W Show advanced devices
™| HardCapy compatible only

4

Mame | Core ... | LEs | Usger /... | tdemar... | Embed... | FLL -
EP2CRAF 25EAT 1.2 4608 158 119808 26 2
EFZCRAFZRRIR 1.2 4608 158 119808 26 2
EFZCRFZRECE 1.2 4E08 158 119808 26 2
EFPZ2CEF25E15 1.2 4608 158 113208 26 2 ]
EP2CHAF 25647 1.2 8256 182 1EE988 36 2

£13 1.2 8256 182 & 2

Ca 1.4 182 ah 2
EFP2CEF25615 1.2 H256 182 3 2 =
COar1EACIREAT 1 % 14448 1E7 S R | A _le

 Companion device
HardCopyl:
¥ | Lirnit DS P & Bt bo HardCopy || device resources

=]

< Back I E S I

Finish | Abbrechen

Family and Device configuration

the following settings in the New Project Wizard:

of 5] window:
Cyclone II

Specific device selected in
‘Available devices’ list

FBGA

256

8

‘Available Devices’ please

choose EP2C8F256C8 or EP2C8F25618.

Figure 19:
e Select

Family & Device Settings [page 3
= Family:
= Target device:
= Package:
* Pincount:
= Speed Grade:
= In the window

Please confirm the settings by clicking the Next button.
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* This now opens the window for configuring the EDA tools
which can be used in addition to the Quartus® II V7.2SP1
Web Edition. Unfortunately there are no other tools available
at the moment. Hence we can pass over this window without
changes by clicking the Next button.

New Project Wizard: EDA Tool Settings [page 4 of 5] x|

Specify the ather EDA toals - in addition ta the Quartus | software - used with the project.

— Design Entry/Synthesiz

Tool name;

<Money

Format: I j

™| Fun this bool autermatically ba spnthesize the current desian

— Simulation
T ool name: |<None> ﬂ
Eormat: I ﬂ
™| Fiun aate-level simulation automatically after compilation

— Timing Analysis
T ool name: |<None> ﬂ
Eormat: I j

™ Fiur this ool autaratically after compilation

¢ Back I MNest » I Finish Abbrechen

Figure 20: EDA Tool settings
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* The last window Project Wizards : Summary [page 5 of 5]
finally lists all project settings done in the previous steps to
allow verification.

Mew Project Wizard: Summary [page 5 of 5] x|

‘When you click Finish, the project will be created with the following settings:

Praject directary:
C./PHYTEC/PCM-032_phyCORE-MPCE200B-10/FPGA-Kit/Quickstart/Demo:/Counte

Praject nane: counter
Top-level dezign entity; counter
Murnber of filez added: a

Mumber of uger ibranes added: 0

Device assignments:

Family name: Cyclane [l

Device: EP2CBFZ56C8
EDA tools:

Dezign entrydzynthesis <Moner

Sirnulation: <Mone:

Timing analyziz: <Moner

Operating conditions:
Core woltage: 1.8
Junction temperature range: 0-85 °C

Abbrechen

< Back | [dEeqt >

Figure 21: Summary of the project settings

e [If all project settings are done properly the summary of the
project settings should look the same as in the figure above.
Click on the Finish button to finalize the project
configuration. Corrections in the configuration are possible
by using the Back button.
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4, Quartus IT - C:/PHYTEC/PCM-032_phyCORE-MPC52008-10/FPGA-Kit/Quickstart/Demos/Counter/ counter - counter = [m] ,.El
File Edit View Project Assignments Processing Tools Window Help

[EEEE IR R crra— 2 L A T NI

Entty
£ Cydlone Il: EP2CBF256C8
Eer B counter

Get Service Pack 2 for

QUARTUS 11

Software Version 7.2
y g

NEERA

QUARTUS 11

Version 7.2

®  Documentation

|\ System /{_ Processing ), Esialnfo J, Info jy Waming y_Cilical Warning _f, Eniar_,_Suppressed  Flag /
§|Message ll il |Lwa|.gn_ =l Locate
For Help, press F1 [ ToRo® | dle [ &

Figure 22: ALTERA Quartus® II with completed project settings

* In order to create a new source file select New from the File
menu. This opens a new window which allows to select the
appropriate type of the file we want to add to the project
previously created.

* To create a new source file please choose the file type VHDL
File to add a new VHDL file to the project Counter and
confirm with OK.
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hew x|

Device Deszign Files | Other Files |

HDL File

Black Diagram/Schematic File
EDIF File

SOPC Builder Spztem

State Machine File

Werlog HOL File

WHOL File

k. Cancel

Figure 23: Creating a new design file

ALTERA Quartus® II V7.2SP1 Web Edition opens a new
VHDL file. Saving the new file will add this automatically to the

project settings of the present project.
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4, Quartus 11 - C:/PHYTEC/PCM-032_phyCORE-MPC52008-10/FPGA-Kit/Quickstart/Demaos/Counter /counter - counter - [Vhdii.vhd] ;Iglﬁl
$ File Edt View Project Assgnments Processing Tools Window Help =18 x|
B IR e L e e
ProjectNavigator —————————— % & yhdil.vhd I
Entity
iy Cyclane II; EP2CEF256CE o |
# counter

[l L — &l = @ W e e ol B

EyHierarchy [ B Files | 4P Design Units 1 | |
*[1ype [Message |
£l spste ocessin Tnfo f, “wiamin 101}, Suppressel

B[esage +| | [Tocaion =
For Help, press F1 [tn1,Col1 TwRom | Idle || v

Figure 24: ALTERA Quartus® II with an open design file

* Please enter the following source code for the new VHDL
file in the Editor window of ALTERA Quartus® II (the
editor window is titled with the name of the file, in this
case Vhdll.vhd) -
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Figure 25: Source code of the project Counter
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', Quartus 11 - C:/PHYTEC/PCM-032_phyCORE-MPC5200B-10/FPGA-Kit/Quickstart/Demos/Counter /counter - counter - [¥hdl1.xhd*]
3@3 File Edit Yiew Project Assignments Processing Tools window Help

=10l x|
=18l x|

”Dm-“ﬂﬁ|§|§$%ﬂ,|n ﬁ”cnumer

AR s@we|olronws|n|@® e

Project Navigator ———————J « x 4B Vhdll_vhd=
17 2

Enlity
Cpclone |I: EP2CBF256C8 1 LIERARY ieee; =
T L 5 USE ieee.std logic 1164.all;
o B cOURtET ' e
i R 3 USE imes.std_logic_arith.all:
— 3
1 5 EENTITY counter IS
= 5 PORT
LR 7 {
A T g clk : IN STD_LOGIC:
.;k % o elrn = I STD_LOGIC?
e 10 count : oUT STD_LOGIC_WVECTOR(7Y DOWNTO O)
@ = 11 ¥
—_— iz END counter;
L] 13
; 14 EARCHITECTURE rtl OF counter I3
280 15
| — 16 BIGHAL count_signal i UNSIGNED (7 DOWNTOC O):
—_— A5 SIGMAL pre count signal : INTEGER RANGE 0O TO 1000000
By Hisrarchy [T Fies | & Design Urits =2 18
13 EBEGIN
Status —— e x 20 EPROCESE (clk, clrn)
Moduls | Progiess 7 | Time & | 21 BEGIN o
2z ®IF clrn = '0' THEN
23 count_signal <= [OTHERS => '0');
249 pre_count_signal <= 0;
25 EELSIF (clk'EVENT AND clk = '1') THEN
26 pre_count_signal <= pre_count_signal + 1;
27 EIF pre_count_signal = 1000000 THEN -
4] | |

- %

Type |Hessage

W

ages

System /i Piocessing & Estialnfo J Info  Waming Jy Citical Waming , Enor fy Suppressed  Flag £

ll il ILoLatlun

i
i [Message:
=

= [ s

For Help, press F1

[tn3s, coll  [wmo |

Idie

[ 7

Figure 26: ALTERA Quartus® II with the source code implemented for the project

Counter

* After entering the source code, it is necessary that you
save the VHDL file by clicking the icon Save or choosing
Save as from the File menu. The new VHDL file can be
saved e.g. under the name counter.vhd. If the appropriate
checkbox was checked during saving the file it is
automatically added to the project settings and is now
available for the present project.

* Now click on the icon Settings ﬂ to enter additional
project settings or to check newly incorporated project

settings.

© PHYTEC Messtechnik GmbH 2007  L-702e_1

39



phyCORE-MPC5200B-1/0 with FPGA

QuickStart Instructions

Settings - counter
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Ir ]

- Fitter Settings
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- Azzembler
- Diegign Agsistant
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- Logic Analyzer Interface
- Simulator Settings
- PowerPlay Power Analyzer Settings

[

el
I+

1] | B

Select the family and device you want ta target for compilation.

X

Family: IE_l,lclone Il

=
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) [Other: nda

Show in ‘Available devices' list——

FPackage: I FEGA - l
Fin count: 256 ~

Speed grade: m

¥ Show advanced devices
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EP2CHF25EIS 1.2 4808 158 119808 26 2
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| 1.2 9256 & 2
1.2 8256 182 1 36 2
1.2 8256 182 3E 2
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1 14440 1ET A

felle Tt I =} l:i)
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HardCapyl: I

Migration Devices... |
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¥ | Limit BSP & Bk b HardCopy |l device resources

[ o 1|

Cancel |

4

Figure 27: Additional project settings

* In the category Device other project settings are to be carried
out. Please click on the Device and Pin Options... button.

* Select the tab sheet Unused Pins and choose As input tri-
stated with weak pull-up resistors from the drop down list
Reserve all unused pins to achieve a well-defined behavior of
the unused pins. The default option should not be used,
because pins of the FPGA, which are connected otherwise
(e.g., to the bus system of the MPC5200B) could accidentally
float against corresponding quiescent levels.

40
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Devwice & Pin Options il
Fin Placement I Error Detection CRC I Capacitive Loading I Board Trace Maodel I

General I Configuration I Programming Files  Unused Pins I Dual-Purpose Pins I Voltage

Specify device-wide options for reserving all unused pinz on the device. To rezerve
individual dual-purpoze configuration pinz, go to the Dual-Purpose Pins tab. To
rezerve other pinz individually, use the Assignment Editar.

ST e [ ER S e W st L= inpLit bri-stated with weak pull-up resisih

Description:

Feserves all unused pins on the target device in one of 5 states: as inputs that are ‘I
tri-gkated, as outputs that drive ground, as outputs that drive an unspecified signal,
as input tri-stated with bus-hold, or as input tri-stated with weak pull-up.

=1

ok | abbrechen |

Figure 28: Device and Pin Optionen — Unused Pins

* C(Click on the OK button to confirm all settings made and to
return to the Setting window.

* Now expand the category Timing Analysis Settings.

* Choose Classic Timing Analysis Settings from this category
and click on the Individual Clocks... button.
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Settings - counter

Categaory:

- General

- Files

- Libraries

- Device

[=)- Operating Settings and Conditions

Yoltage

Temperature

- Compilation Process Settings

EDA Tool Settings

-Analpziz & Spnthesis Settings

Fitter Settings

Timing Analysiz Settings
Timeluest Timing &nalyzer

E Classic Timing Setlings:

Clazsic Timing Analyzer Repol

- Azzembler

- Design Assistant

- SignalT ap |l Logic Analyzer

- Logic Analyzer Interface

- Simulator Settings

- PowerPlay Power Analyzer Settings

-

el
[#l

1 | M

x|

Claszic Timing Analyzer Settings

Specify gettings for the Classic Timing Analyzer. Use the Assignment Editor for individual timing
assignments. Mote: These settings affect the Classic Timing Analyzer only. To specify TimeQuest
Timing &nalyzer settings, use the TimeQuest Timing Analyzer [Timing Analysis Settings menu).

— Delay requirernent

) I
w [ e
- Clock Satiing
Defaul requiredfma | [MHz |
Individual Clocks. .|

Moare Settings.. |

[~ Beport minimurn timing checks

f irimunm delay iequirements

F i tea: I Ins 'l
I irimur tpd: I Ins 'l

Drescription:

=
I

o |

Cancel |

4

Figure 29:

Classic Timing Analysis Settings

* In the next window click on the New button to add a new

clock signal.

Individual Clocks

Specify settings for each clock that iz part of the project. Assign the seftings to input clock signals.

Existing clock zettings:

Mame

| Type | Frnax | Dk | Period

| Offget | FPhase s| Mode[z]

4

Edit... |
Delete |

oK I Cancel

Figure 30:

Individual Clocks

42

© PHYTEC Messtechnik GmbH 2007 L-702e_1



Getting More Involved

* Choose any name for the clock setting and enter the clock
name appropriate for the design into the field Applies to node.

Mew Clock Settings

Clock settings name: ICDuntEr_chk

Applies bo node: |C|k J

x|

— Felationship to other clock settings

% |ndependent of ather clock settings

Bequired fmanx: |33 I 'I Resulting period: 30,303 nz

Dty cycle (2] |20

) Based o I j Denived Clock Fequirements... |

o]

Cancel |

Figure 31:  New clock settings

* Enter the frequency of this signal in the field Required fmax

according to the clock signal

from the phyCORE-

MPC5200M-1/O (usually 33MHz) and confirm your settings
by clicking the OK button until you returned to the Main

Project Window.

For the further configuration of the project and for the definition of the
different 10s of the FPGA the assignment editor has to be started. This
editor helps to define the IO-routing and provides information about the
attached 10s for the compiler or the fitter of the Quartus® II V7.2SP1 Web
Edition.

* Start the Assignment Editor by selecting Assignment Editor
in the Assignments menu or by clicking the Assignment

Editor icon & )
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&' Quartus II - C:/PHYTEC/PCM-032_phyCORE-MPC5200B-10/FPGA-Kit/Quickstart/Demas/Counter/counter - counter - [Assignment Editor] i =(of x|
(@ Fle Edt view Project Assgnments Processng Tools Window Help =R
[peug|e smals e [ H,@RS O[> 2mwolke(®|a e
ProfctaVgatol " X | £ ot | & Assignment Editor |
Entty
Cyclone Il: EF2C8F256C8 O M Timing| # Logic Options.
- _courter ; project-uide assgnments, Use
tegory, Al displays all assignments
EN Iter Bar to display and edit
5|
il ]
I
4
£
’K
&=
>
¥
®
4
“
hy | B Files | o Design Units
*[ Type [Message |
s
[\ System [ Processing J Extralnfo j Info i Waming J_Ciitical wWarming i Eror J, Suppressed  Flag 7
[Message ll i‘ [Cocation: =\ oot
For Help, press F1 [ L T2l Tdle I

Figure 32: The Assignment Editor of the Quartus® II tool chain

e If necessary click the Information button to minimize the
information bar and afterwards the Category button to
expand the category bar in order to accomplish the
assignments more easily.

* To define the functions of the FPGA's 10s select Pin from
the category Locations within the category bar.
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4, Quartus IT - C/PHYTEC/PCM-032_phyCORE-MPC52008-10/ FPGA-Kit/Quickstart/Demos/Counter/counter - counter - [Assignment Editor] ;Iglﬁl
<& Ele Edt Vew Project Assgnments Procsssing Tools Window Help =13] x|
joee@ g wels oo DR sERE Dlrenlwo ke ®lae]

PropetNavigator —————————— < & | 4@ Assignment Editor |

Entity

£ Cydlone Il: EP2CBF256C8

Eer B counter

Informations | This categery displays all pin assignments for the target device family. Pin assignments assign node and enfities to pin or regions on the devics

7 Edn K[ <<news>

[uoBank [t/ standerd [GeneraiFuncion  [specilFuncion  [Reserved [Enabied
| | |

[l 52 5 8 2 Bl @) @ |

4 [ ol
[ Type [Message ]
.

I\ System {_Processing J\_EiaInfo_\, Info Jy Warming j,_Criical Waming_, Entor Jy_Suppressed Jy Flag /
IMessage ll il |Lwa|.gn_ =l Locate

For Help, press F1 [ TR Tdle [ i

Figure 33:

Assignment Editor with expanded category bar

To start the assignment for a specific pin first double click on
the word new in the first column (70 column) of the
spreadsheet.

Now enter the name of the clock input for this example
project (clk) and confirm by pressing Enter.

Next you have to specify the pin used to attach the clock
signal to the phyCORE-MPC5200B-1/O. Double click on the
cell in the Location column next to the name you have just
entered. In this example select PIN_H2 from the drop-down
list. You can also start typing the pin number and let the
Assignment Editor automatically complete it for you.

Double click on the cell in the I/O standard column and
choose 3.3-V LVCMOS from the drop-down list.
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* Continue to assign all other I/Os of this example in the same
manner. The following table shows a complete list of the pin
assignments needed.

To Location /0 I/O Standard General Special Reserved | Enabled
Bank Function Function
clk PIN_H2 1 3.3-V LVCMOS | Dedicated CLKO, Yes
Clock LVDSCLKO
p, Input
clmn PIN_NO9 4 3.3-VLVCMOS | Column LVDS66p Yes
1/0
count[0] | PIN_M4 1 3.3-VLVCMOS | Row I/O PLL1_OUT Yes
n
count[1] | PIN_N4 1 3.3-VLVCMOS | Row I/O LVDSOn Yes
count[2] | PIN_N3 1 3.3-VLVCMOS | Row I/O LVDSOp Yes
count[3] | PIN_N2 1 3.3-VLVCMOS | Row I/O LVDS2n Yes
count[4] | PIN_NI1 1 3.3-VLVCMOS | Row I/O LVDS2p Yes
count[5] | PIN_P3 1 3.3-VLVCMOS | Row I/O Yes
count[6] | PIN_P2 1 3.3-VLVCMOS | Row I/O LVDSIn Yes
count[7] | PIN_P1 1 3.3-VLVCMOS | Row I/O LVDSI1p Yes
Table I: Pin Assignments
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@Eﬂe Edit Wiew Project Assignments Processing Tools  ‘window Help
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Status ax — I8 4 count[s] FIN_P3 1 3,39 LYCMOS Row 10
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®| Type |Message I;l
y Info: set_location assignment FPIN Md -to count[0]
1)  Info: set_location_assignment PTIH N4 -to count[1]
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Figure 34: ALTERA Quartus® II after completing the pin assignment

Caution: Configure the signals carefully, otherwise the
function of Avalon Slave component can not be guaranteed.

After successfully completing the assignment of the pins the typical IO-Pin
load for the outputs must be configured.

* First scroll down in the category bar and select I/O Features.

* A new spreadsheet opens in the Editor window. As already
done in the previous step first double click on the word new
in the second column (70 column) of the new spreadsheet.

* Enter count[0] to define the constraint for the first output pin
and press Enter to confirm.
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Table 2:

* Next you have to specify the constraint. Double click on the
cell in the Assignment Name column, next to the name you
have just entered. Select Output Pin Load from the drop-
down list or type it.

e To enter the correct value click on the cell in the Value
column. Enter 4 and press Enter to confirm.

* Continue to configure the output pin load for all other
outputs. The following table shows a complete list of the
constraints needed.

To Assignment Value | Enabled
Name
count[0] | Output Pin Load 4 Yes
count[1] | Output Pin Load 4 Yes
count[2] | Output Pin Load 4 Yes
count[3] | Output Pin Load 4 Yes
count[4] | Output Pin Load 4 Yes
count[5] | Output Pin Load 4 Yes
count[6] | Output Pin Load 4 Yes
count[7] | Output Pin Load 4 Yes

Constraints for the output pin load

48
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4, Quartus II - C:/PHYTEC/PCM-032_phyCORE-MPC5200B-10/FPGA-Kit/Quickstart/Demos/Counter /counter - counter - [Assignment Editor*] (=] 3]
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Figure 35: ALTERA Quartus® II after entering the output pin load

Caution: Configure the constraints carefully, otherwise the
function of Avalon Slave component can not be guaranteed.

After completing the pin assignment and entering the
constraints, save the project by selecting Save project from
the File menu.

Now the project is ready for compilation.

* Click on the Compilation icon | * or choose Start
Compilation from the Processing menu.

After successful compilation the following screen should show up.
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Figure 36: ALTERA Quartus® II after successful compilation of the project

If the process of building the project stops with an error, check
your source code and your modified settings especially the
assignments done in the assignment editor. Information on errors
or warnings will be displayed in the corresponding tab. Simply
click on the Error or Warning tab in the message window at the
bottom of the screen.

The 3 warnings you will receive can be viewed in the Warning tab of the
message window for further evaluation. As they are not critical we can
proceed with the download of the new project and the executing on the
target.

Push the OK button.

Now you are ready to select Programmer in the Tools menu in order to
download the program to the target.
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Ensure that the programming or configuration option is selected by turning
on the corresponding checkbox in the programmer.

* Click on the Srart button to start the download process.

The progress of the programming is shown in the upper right corner of the
Programmer window, whereas additional information on the programming
status is displayed in the System tab of the message window at the bottom
of the screen.
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Figure 37: Successful programming of the Counter project

After successfully programming the FPGA on the target you will see LED
D18 blinking with a lower frequency than in the Blinky project.

You have successfully created and compiled your (first
Quartus® I1 V7.2SP1 Web Edition project as well as executed
it on the target.
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In this section you have learned how to create and compile a new
Quartus® II project. Now you are able to implement new logic features in

the targets FPGA.

3.1.2 Simulation of the Counter Project with ALTERA Quartus® II

V7.2SP1 Web Edition

To simulate the previously created Counter project, a Vector Waveform
file is required. Using the menu of the Quartus® II tool chain allows easy

creation of this Vector Waveform file.

* Select Open Project from the File menu to open the

previously created Counter project.

e Select New from the File menu to create a new file.

e Choose the tab sheet Other Files in the window that opens

now and select Vector Waveform File.

Dievice Design Files  Other Files |

Block Symbal File
Chain Deszcription File

Hexadecimal [Intel-Format] File

In-System Sources and Probes Editor File
Logiz &nalyzer Interface File

Memory Initialization File

SignalT ap |l Logic Analyzer File
Synopzys Design Congtraintz File

Tel Seript File

Test File

Wector W aveform File

X

OF.

Cancel

Figure 38:  Choosing the right file type
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The following figure shows the window that opens after successfully
executing the step described above.

¥, Quartus II - C:/Phybasic/pcMPL5200B-10/Demos/ALTERACounter/counter - counter - [Waveform1.vwi] (=]
1 Fle Edt Wew Project Assignments Frocessng Todls Window Help —l=| x|
|[D@H|& % B o oo ds@ee|crenss|h|& vz @
| T2 e | & Compilation Report - Flow Summany | 1A Waveform1.vwf |
Enlity Logic Cells [ Dedicated |
Cyclone Il: EF2CEF 25608 = Master Time Bar | 13275 ns +|»|Pointer | 1035 ne Intervak | 233ns Start | End
Wy counter e RETES =
o kA . T e 100ns B SDDn#
% @ ame 13.28ne 132715 ns
o5
b
0 1
At
Z
AL A2
N Wy
HE W
v
41| i g el
Ay Hierarchy | B Files | & Design Urits
Statu: - x
HModule Frogiess 7 | Tme O
Full Compilation 00.00.13
Analysis & Syrthesis 00.00.03
- Partition Merae 000001
- Fitter 00.00.06
Assembler 00.00.07
Classic Timing Analyzer 00.00.02
Kl A | T i
’_‘ ‘%) Info: Ended Full Compilation at Fri Mar 02 10:27:50 2007 ;I
‘L) Info: Started Prograumer operation at Fri Mar 02 10:42:05 2007
‘& Info: Configuring device index 1
‘i) Info: Device 1 containz ITAG ID code Ox020BZ0DD
‘%) Info: Configuration succeeded —- 1 device(s) configured j
n CEY ThEa. 11 + -
[\, System 4 Processing A Extialnfo } Info jy Waming JyCriicalarning_, Error y Suppressed /.
5 [Messane: 00736 4| 8] [Locaton =l | loeate
For Help, press F1 I [T o [ i [ ] PO

Figure 39: ALTERA Quartus® II with the just created Vector Wave Form File

* Right-click the white area under Name in the Waveform
Editor window and choose Insert and then Insert Node or
Bus to open the Insert Node or Bus dialog box. You can
also open the Insert Node or Bus dialog box by double-
clicking under Name.
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Figure 40: Opening the Insert Node or Bus dialog box in order to add new signals to
the Vector Wave Form file

Insert Node or Bus x|

M ame: I ak. I
Type: I INPUT j Cancel |

Walue type: IE-LE\-'E| Mode Finder... |
Fadix |asC

RIJEN

Bus width: I'I

Start index: IEI

™ Display gray code count as binary count

Figure 41:  The Insert Node or Bus dialog box

* Now click the Node Finder button to add different signals
to the Vector Waveform File.
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x|
Mamed: Iﬁ j Filter: IPins: all & Registers: post-fittinwj Customize. . | List | Q (] I
Lok ir: |l jJ ¥ Include subentities Sitap | Cancel |
Modes Found: Selected Modes:
Mame |Assignments I T Mame | Aszsighments I T
]
>
<
<4
4 | i 4] | i
4

Figure 42: The Node Finder dialog box

* Select Pins: all & Register: post fitting from the drop-
down list Filter and press the List button to confirm.

After confirming all IOs and registers available for the simulation will be
listed and you can select which signal should be used.

x|
Mamed: Ix j Filter: IF'ins; all & Registers: post-fittingj Customize. .. | Lizt | [k |
Look ir: | [efsf¥lglé=l dJ ¥ Include subentities Stop | Cancel |
Modes Found: Selected Modes:
Mame | Agsignments & MName | Agsignments I T
B clk PIN_HZ2
I cln PIM_Wg
T count Unassigned
£ count](] PIMN_4
£ count[1] FIN_N4
£ count]2] PIMN_MN3
£ count3] FIN_NZ \
£ count[4] PIMN_M1 —l
& count[s] PIN_P3 ]
£ count[f) PIN_P2
£ count[7] FIN_F1 _<I
B count_signal Unassigned iI
& count_signall0] Unassigned
& count_signal[1] Unassigned
& count_signall2] Unassigned
& count_signal[3] Unassigned
& count_signall4] Unassigned
& count_signall5] Unassigned
& count_signall§] Unassigned ¥
< | ;I_I | | 0
4

Figure 43: The Node Finder dialog box with the signals available for the simulation
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* Mark the signals:
= clk
= clrn and
=  pre_count_signal

and click on the ;l icon to add them to the Selected
Nodes list.

After successfully adding the different signals the Node Finder dialog
box should appear as shown in the following figure.

x
Named: [+ x| Fiter: |Fins: all & Registers: post-fiting ¥ | Customize. .. | List | Q

Look in; (e ﬂ J ¥ Include subentities Stop | Cancel |
Modes Found: Selected Nodes:

Name I Agsighments :I Name I Agsighments I T
£ count[5] PIN_F2 I |caunterlclk PIN_H2 Ir
L count]7] PIN_F1 I [counterclm PIM_MN9 Ir
5 count_signal Unazgigned 5 lcounterpre_count_signal Unasgigned R
& count_signall0] Unaszzigned
P count_signal[1] Unassigned
& count_signal[2] Unazzigned
A count_signall3] Unassigned _>|
& count_signal[4] Unazgigned
A count_signal[a) Unaszzigned il
& count_signallB] Unazgigned
4 count_signal[7] Unaszigned _<|
T pre_count_signal Unassigned iI
& pre_count_signal[0] Unazzigned
< pre_count_signal[1] Unaszzsigned
& pre_count_signal[2] Unazgigned
& pre_count_signal[3] Unaszzigned
& pre_count_signal[4] Unaszigned
& pre_count_signal[3] Unazzigned
A pre_count_signal(5] u nassigned_lll
| | ’ | | |

4

Figure 44: The Node Finder dialog box after selecting the signals for the simulation

* Press OK to close the Node Finder dialog box and to return to
the Insert Node or Bus dialog box.

* Press OK again to return to the Waveform Editor window.
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Figure 45: Waveform Editor window with the signals added for the simulation

* To create a waveform for the clock signal mark the clock signal
by clicking on its name.

e Click the Overwrite Clock button *& on the Waveform Editor
toolbar to generate a clock signal with the Clock dialog box.

* Enter the following values in the Clock dialog box

= Start Time: 0 ps
» EndTime: 1us
= Period: 15 ns
= Offset: 0 ns
= Duty Cycle: 50 %

¢ Press OK to confirm.
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x
~ Time range
Start time: [0 [ps =]
Erd time:  [1.0 [us =]

— Base wavefarm an
€ Clock settings:

El

& Time period:
Period:  [15.0 [ns =l
Offzet; IEI.EI I hz j

Dty cocle [ IEEI _I:
k. I Cancel |

Figure 46: Using the Clock dialog box to configure the clock signal

Now you can see, that the waveform of the signal clk has changed into
a clock signal with a period of 15 ns.

To distinguish the waveforms of the signals easier, it is

m possible to change the zoom level of the Waveform Editor

— window. Using STRG+Shift+Space zooms in, whereas
STRG+ Space zooms out.

* Now select the signal clrn to continue the signal
configuration. This signal is low active. Therefore click on

) ) . 1 | .
the Forcing High (1) icon T*|to change the quiescent level to
a high level.

* To define the time where this signal is active (i.e. has a low
level) select a portion of the waveform by dragging the cursor
over the waveform while you hold down the left mouse button.
After releasing the mouse button the box you just created around
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the portion you want to change turns blue. Click on the  jcon
on the Waveform Editor toolbar to change the signal level of
the selected portion to a low level.
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Figure 47: Configuration of the clrn signal with the Waveform Editor

« To continue click on the ® icon or choose Save As from
the File menu. In the Save As dialog box enter counter and
choose Vector Waveform File (*.vwf) as file type. Ensure that
the checkbox Add file to current project is checked.

o Select Simulator Tool from the Processing menu to
proceed with the configuration of the simulator.
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=101

Simulation maode: ITiming j [Fenerate Functional Sirmulation Hetlisk |
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" End simulation at; ImD Im j

— Simulation options
[~ Automatically add pins to simulation output waveforms

[T Check outputz  “#avefom Comparizon Settings...l

[~ Setup and hold time violation detection

[ Glitch detection;  |1.0 Ins j

v Ovenrite simulation input file with simulation results

[~ Generate Signal Activity File: I

|
|

[~ Generate WCD File: I

G
00:00:00

1!'1 Start | @ Stop | @- Open | (E‘E Report

Figure 48: The Simulation Tool of the Quartus® II tool chain

* Verify that the Vector Waveform file counter.vwf is
selected in the Simulation input box.

e From the Simulation options deselect all options except
Overwrite simulation input file with simulation results.

e Press the Srart button to start the simulator.

Quartustt

1 } Simulakor was successful

Figure 49: Successful simulation of the project
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If the simulation has been carried out successfully Quartus® II V7.2SP1
Web Edition shows the message shown in the previous figure.

e Confirm the successful simulation by pressing the OK
button.

e Click on the tab of the Waveform Editor window to
change to this window and to view the waveforms
generated by the simulation.

* Press Yes to confirm to reload the file. This way the
waveforms generated during the simulation will be
saved to the Vector Waveform file and can be viewed.
Otherwise the results of the simulation will be
discarded.

e Click on the plus sign in front of the pre_count_signal
to expand this signal.

© PHYTEC Messtechnik GmbH 2007  L-702e_1 61



phyCORE-MPC5200B-1/0 with FPGA QuickStart Instructions

4, Quartus II - C:/Phybasic/pcMPC5200B-10/Demos/ALTERA/Counter/counter - counter - [counter.vwf] =] x|
1n Fle Edi View Project Assignments Processng Tools Window Help =k
D[ sealoc|om  FHsERES [T > T 0|k &8 26|
EEeae—— W R | € Compilation Fieport - Flow Summary | 1 counter.vw |§> Simulator Tool |
Eniiiy Logic Cels | Dedicated |
by Cyclone Il EP2CEF25600 B | Master Time Bar [ 2200 ns o| | Painter | 61.98ns Intervak | 158.02 ns Start: End
e B —_
g counter DRI | 5 vemat |[PPE__800ns T600ns 200ns 320ns 4000w 4800rs S500ns 6400 7200re 8000rs 8800ns |
: A Name 22000 200
5 [0 ok 41
[ cln 41 1T
— (2 | B pe_count_signal | A[0[0011] | REHOECOCGOOOODIN OO OGO IL OGO GTGIO0 OO T S OO0 OO
@3 (EU— 40
& e [ pre._count_ A0
ar |5 [ pre_count_. A0
il Y I pre_count_. A0
7o (w7 e it saont 40
% [=8 |- pre_count_ a0
o ||<F3 [~ pre_count_. AD
£
i Al [~ pre_count_. A0
00
i I |- pre_count_.. a0
=12 [~ pre_count_... AD
8 13 [pre count_..| 4D
i A |- pre_count._.. AD
W w15 [~ Pre_count_.. AD
w16 [~ Pre_caunt_.. AD
= 17 [ pre_count.. 40 I
my
q | 2 e o com..| 40 NN NN NN N NN
yHierarchy [TB) Files | 88 Design Units JiE |18 [ pre_eount_ l ] ! I 1
i [ I pre_count_ A0 1 1 1 1 1 1 I
x
w2l - pre_count a1 [ i B By B e B e By B rn B B B e B Ehe B |
> :_count_.
Module | Frogress 7 | Tme® | 72 w2 ' pre_count_ a1 UL M L U UL L L L L e L mLm
Simulatar| 00001 R
2l
£l A | K0 | ol
’: ‘i) Info: Ended Zimulator at Fri Mar 02 13:45:08 2007 4|
‘& Info: Vector file cownter.vwf is saved in text COEDAT. TOU Can COMPEeSs it into Compressed Vector Waveforn File £ormat in order to reduce file size
k) Info: Started Simulator at Fri Mar 02 13:53:03 2007
)‘i) Info: Ended $imulator at Fri Mar 02 13:53:04 2007
‘L Info: Vecror file cownter.vwf is saved in text format. You can COMPress it into Compressed Vector Waveform File format in order to reduce file size j
System {_Processing J, Ewtialna f Infa Jy Waming f,_Cilical Waining _Jy Enor fy_Suppr d /
[Message: 30 of 45 2| 8| [location 2
For Help, press F1 [ H ned | Idle [ |

Figure 50: Waveform Editor window with the simulation result of the counter project

The results of your simulation should now correspond to the results
shown in the above figure.

You can see that the pre_count_signal register is reset to O when the
clrn signal becomes low, and that the pre-counter starts counting again
when the clrn signal becomes high.

You have successfully created and completed your first
Quartus® 11 V7.2SP1 Web Edition simulation project.
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3.2 The Bus System used for addressing the FPGA on the
phyCORE-MPC5200B-1/O

3.2.1 The Local Plus Bus of the MPC5200B attached to the FPGA

A Local Plus Bus connects the FPGA of the phyCORE-MPC5200B-1/O to
the MPC5200B microprocessor.

The Local Plus Bus interface of the MPC5200B is a multiplexed,
asynchronous bus interface. It is neither master nor burst capable.

Because of the bus system used a maximum theoretical data transfer rate of

37 MB/s can be achieved between the FPGA and the microprocessor at a
bus clock of 66 MHz.

Numerous control signals are attached between the microprocessor and the
FPGA for the data transfer. The following signals are available:

= /LP_CS3

= /LP_CS4

= LP_ RDnWR
= /LP_OE

= /LP_ACK

= /LP_ALE

= /LP_TS

= ADO..AD31
= /HReset

The individual bus signals of the MPC5200B have the following
functions:
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The Chip Select signals /LP_CS3 and /LP_CS4

The Chip Select signals are used to select a peripheral component
during a bus access on the Local Plus bus. The address area in which
the Chip Select signals can be active is configurable from the CPU
side.

The LP_RDnWR signal

The LP_RDnWR signal serves to control the read and write access to
peripheral components of the Local Plus bus. If the signal is high a
read access to the peripheral component selected by the Chip Select
signal is performed. If the signal is low during the active phase of the
Chip Select signal, a write access from the processor to the selected
peripheral component is initiated.

The /LP_OE signal

Similar to the /LP_RDnWR signal the /LP_OE signal controls the
way peripheral components are accessed. If the signal is low, the
processor initiates a read access to a peripheral component.

The /LP_ACK signal

The /LP_ACK signal serves to terminate the read or write access of
the processor. If the signal is pulled low during an access, the
processor finishes the read or write access with the next rising edge of
the clock signal.

The /LP_ALE signal

In a multiplexed bus system the /LP_ALE signal is used to latch
the addresses during the address phase of the bus access.

The /LP_TS signal

During a bus access the /LP_TS signal indicates the time where
the data transfer starts. It becomes active immediately after the
address phase to trigger the data phase.

64
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7. The data and address lines ADO..AD31

The data and address lines serve to attach the addresses during the
address phase and to transfer the data in the write and read phase.

8. The /HRESET signal

The signal/HReset is a bi-directional reset signal of the MPC5200B
microprocessor, which allows to reset the FPGA's internal logic
elements to a their initial state. Likewise it is possible to reset the
microprocessor with this signal.

The signal sequence during a read or write access on the Local Plus Bus of
the MPC5200B is shown in the following figures:

I MPCS200_66MHz ol x|
@ Master Time Bar: 705.0 ns 'l >| Painter: | 0219 nz Interval: | 40281 ns Stark: | Ops End: Ops
’E 14.0 ng 2460 ns 2780 ns 3100 ns 3420ns 374.0ns 406,0 ns|
Mame
A
&5 |0 Ipb_rst_n
@\ =1 Ipb_clk
— (B2 Ipb_ad ¢ 22/ 0n00000%; i 11223344 ez
B 5 Ipb_cs_n T Y 1110
§4 (|40 Ipb_ale_n
s |(mE 4T Ipb_oe_n
a2 Ipb_ts_m
@ e 43 Ipk_rdwi_r
25 || e Ipb_ack_n
o |[a= 45 Ipk_int
T
1
L
Z
—

Figure 51: Signal sequence during a read access on the Local Plus Bus of the
MPC5200B

© PHYTEC Messtechnik GmbH 2007  L-702¢_1 65



phyCORE-MPC5200B-1/0 with FPGA QuickStart Instructions

K

MPC5200_66MHz

Master Time B ar: 8280 ns !l ’l Painter: | 571.38 nz Interal: | -28E.62 nz Start: | End:

g (=] .3

Mame

43,0 ng 581, 0 ns 8130 ns 6450 ns 677, 0ns 7090 ns 4.0 ns |

0

=1

T2

i35
- 40

= 41

w42

- 43

o 44

o 45

sEmEbhrEsEs2EoLR>>d)

Figure 52:
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Signal sequence during a write access on the Local Plus Bus of the

MPC5200B

Please refer to the corresponding data sheet / user manual for further
information on the Local Plus bus.

3.2.2 The Avalon interface

The Avalon interface is a synchronous bus system for FPGA internal data
transmission which supports burst and multimaster transfer. This bus
system is bound by license to FPGAs from ALTERA. Synchronous
Operation allows for a maximum data throughput which can be boosted
even more through a flexible frequency selection.

The Avalon interface has the following ports:

66
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3.2.2.1 The Avalon Master Port

Signal Width | Direction | Required | Description
Type
Fundamental Signals

clk 1 In Yes Synchronization clock for the Avalon slave
interface. All signals are synchronous to clk.

waitrequest | In Yes Forces the master port to wait until the
Avalon switch fabric is ready to proceed with
the transfer.

address 1-32 Out Yes Address lines from the master port to the
Avalon switch fabric.

The address signal represents a byte address.
However, the master port must assert address
on word boundaries only.

read 1 Out No Read request signal from master port. Not
required if master port never performs read
transfers.

If used, readdata or data must also be used.

readdata 8,16 In No Data lines from the Avalon switch fabric for
32, read transfers. Not required if the master port
64, never performs read transfers.
128 If used, read must also be used, and data
(1) cannot be used.

write 1 Out No Write request signal from master port. Not

required if the master port never performs
write transfers.

If used, writedata or data must also be used.

writedata 8,16 Out No Data lines to the Avalon switch fabric for
,32, write transfers. Not required if the master
64, port never performs write transfers.
(112)8 If used, write must also be used, and data

cannot be used.

byteenable 0,2, Out No Byte-enable signals to enable specific byte
4,8, lane(s) during write transfers to memories of
16 width greater than 8 bits.

The master port must assert all byteenable
lines during read transfers.
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Pipeline Signals

readdatavalid | In No Used for pipelined read transfers with
latency.

Indicates that valid data from the Avalon
switch fabric is present on the readdata
lines. Required if the master is pipelined.

flush 1 Out No Used for pipelined read transfers. The
master port asserts flush to clear any
pending transfers in the pipeline.

Burst Signals

burstcount 2- Out No Used for burst transfers. Indicates the
32 number of transfers in a burst.

Flow Control Signals
endofpacket 1 In No Used for transfers with flow control.
Indicates an end-of-packet condition from
the Avalon switch fabric. Implementation
is peripheral specific.

Tristate Signals

data 8,16 Bidirectional read and write data for tristate master ports.
’6342, If used, readdata and writedata cannot be used.
128
Other Signals
irq 1, In No Indicates when one or more slave ports
32 have requested an interrupt. If irq is a 32-
bit vector, each line corresponds directly
to the irq signal on a slave port, with no
inherent assumption of priority. If irq is
one bit wide, it is the logical OR of all
slave irq signals, and the interrupt priority
is encoded on irgnumber.
irgnumber 6 In No Indicates the interrupt priority of a slave
port asserting its interrupt request. Lower
value means higher priority. Used only
when the irq signal is one bit wide.
reset 1 In No Global reset signal. Implementation is
peripheral specific.
resetrequest 1 Out No Allows the peripheral to reset the entire
Avalon system. The result is immediate.
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The following figures show the signal timing of an Avalon master port
during read or write access:

A B C (8] E F LE] H |
&« 1 —%F14 1 —1
address, byteenable [N Waddress,dijteenable |
— ) —
waitrequest [ W ) \ A

_—— e

Figure 53: Avalon master port read access with Wait-States
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Figure 54:

Avalon master port write access with Wait-States
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3.2.2.2 The Avalon Slave Port

Signal Type | Width | Direction | Required | Description
Fundamental Signals
clk 1 In No Synchronization clock for the Avalon slave
interface. All signals are synchronous to
clk. Asynchronous slave ports can omit clk.
chipselect 1 In No Chip Select signal to the slave port. The
slave port ignores all other Avalon signal
inputs unless chip select is asserted.
address 1-32 In No Address lines from the Avalon switch
fabric to the slave port. Specifies a word
offset into the slave address space.
read 1 In No Read-request signal to the slave port. Not
required if the slave port never outputs
data.
If used, readdata or data must also be used.
readdata 1- Out No Data lines to the Avalon switch fabric for
128 read transfers. Not required if the slave port
(1) never outputs data.
) If used, data cannot be used.
write 1 In No Write-request signal to the slave port. Not
required if the slave port never receives
data from a master.
If used, writedata or data must also be used,
and writebyteenable cannot be used.
writedata 1- In No Data lines from the Avalon switch fabric
128 for write transfers. Not required if the slave
(1) port never receives data.
2) If used, write or writebyteenable must also
be used, and data cannot be used.
byteenable 0,2, In No Byte-enable signals to enable specific byte
4,8, lane(s) during write transfers to memories
16 of width greater than 8 bits.
If used, writedata must also be used, and
writebyteenable cannot be used.
writebyteenable 0,2, In No Equivalent to the logical AND of the
4.8, byteenable and write signals.
16 If used, writedata must also be used. write
and byteenable cannot be used.
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begintransfer 1 In No Asserted during the first cycle of every
transfer. Usage is peripheral-specific.

Wait-State Signals

waitrequest 1 Out No Used to stall the Avalon switch fabric when
the slave port is not able to respond
immediately.

Pipeline Signals

readdatavalid 1 Out No Used for pipelined read transfers with
variable latency. Marks the rising clock
edge when the slave asserts valid readdata.

Burst Signals

burstcount 2-32 In No Used for burst transfers. Indicates the
number of transfers in a burst.
When used, waitrequest must also be used.

beginbursttransfer | | In No Asserted for the first cycle of a burst to
indicate when a burst transfer is starting.
Usage is peripheral-specific.

Flow Control Signals

readyfordata 1 Out No Used for transfers with flow control.
Indicates that the peripheral is ready for a
write transfer.

dataavailable 1 Out No Used for transfers with flow control.
Indicates that the peripheral is ready for a
read transfer.

endofpacket 1 Out No Used for transfers with flow control.
Indicates an end-of-packet condition to the
Avalon switch fabric. Implementation is
peripheral specific.

Tristate Signals

data 1- Bi- No Bidirectional read and write data for tristate

128 directio slave ports.
M nal If used, readdata and writedata cannot be

used.

outputenable 1 In No Output-enable signal for the data lines.

When deasserted, tristate slave port must
not drive its data lines.

If used, data must also be used.
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Other Signals

1rq 1 Out No Interrupt request. A slave port asserts irq
when it needs to be serviced by a master.

reset 1 In No Peripheral reset signal. When asserted,
slave peripheral must enter a deterministic
reset state.

resetrequest 1 Out No Allows the peripheral to reset the entire
Avalon system. The result is immediate.

The following figures show the signal timing of an Avalon slave port
during read or write access:

laddress byteenable | . Vhddress, bytediable
r— 9
chipselect _ % 'g
P, —
—

Figure 55: Avalon slave port read access with Wait-States

readdata

address,byteenable [N Vheldress, byted\able
writedata [N §  witedata |y
o 9
chipselect _ \5 "5
waitrequest _ “ %
Figure 56: Avalon slave port write access with Wait-States

Please refer to the latest specification for more information on the
Avalon interface. To download it go to :

http://www.altera.com/literature/manual/mnl_avalon_spec.pdf
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3.2.3 Signal Conversion from the MPC5200B's Local Plus Bus to the
FPGA's Avalon interface

A number of FPGA internal processes are necessary to convert the signals
from the MPC5200B's Local Plus Bus to the FPGA's Avalon interface and
to ensure correct data transmission for reading and writing. This section
describes the processes for data conversion and explains some details
about the signal processing.

Caution: The Quartus® II V7.2SP1 Web Edition Project
a introduced in this section is not intended for programming to the
FPGA. It merely serves to illustrate the functionality of the data
transfer between the MPC5200B's LP bus system and the
FPGA's Avalon interface.

If you accepted the default destination location during the installation of
the Development Kit CD you can find the source discussed in this section
in the following file:

c\PHYTEC\PCM-032_phyCORE-MPC5200B-1O\FPGA-Kif\Quickstart
\Demos\Avalon_Counter\lpb_to_avalon.gpf

3.2.3.1 The Entity Declaration

The entity declaration specifies the name and the external interface of an
VHDL entity. If the VDHL entity is the top level entity in a hierarchical
design, the ports of the interface represent the physical ports of the
component described.

The following screenshot displays the entity declaration for the signal
conversion from the MPC5200B's Local Plus Bus to the FPGA's Avalon
interface.
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aE mpc5200b_Ipb_to_avalon.vhd | @ Compilation Report - Flow Summary I @ Aazzighment Editor I
—] ;I
;E ENTITY lph_mpco5200b_to_svalon IS
#h GENERIC
an
P {
— LPBADDRWIDTH : integer := 3Z;
” LPEDATAWIDTH : ilnteger 1= 32;
i= LPBTSIZEWIDTH : integer = 3
= LPBCIWIDTH : integer := 4;
= LPEEANEWIDTH ! lnteger := 2
1
+ FPORT
“ i
ﬂ —— hvalon Fundametal Signals
—_— waitreguest @ in std_ logic;
=
lEI -- kvalon iddress/Data Interface
address : out std logic_weetor (31 downto 0):
=
=3 read i oout std logicy
Q readdata : in std_logic_wector (31 downto O);
267
=0 write f out std_logic}
ab/ writedata : out std_logic_vector (31 downto O):
—— Ahwvalon signal (others)
byteenable : out std logic_wvector (3 downto 0):
-- MPC5200 address/data interface
lpb_=ad H in std logie wector ((LPEDATAWIDTH-1) downto 0O);
lpb_ad o H out std logic_wector ((LPEDATAWIDTH-1] downto O):
lpb_ad en H out std_logic;
—— LocalPlus Bus Chip 3elects and other signals
lph c= n H in std_logic_wector [ (LPEC3WIDTH-1) downto 0O);
= lpb_oe_n : in std_logic;
lpb_ack n H out std_logie;
lpb_ale_n H in std_logic:
lpb_rdwr_n : in atd_logic;
lpb_ts_n H in std_logic:

—— Local Plus Bus clock signal
lph_clk H in std logic:

—-— Processor reset signsl
lpb_rst_n H in std_logic;

—— Interrupt 3ignal to MPC
lpb_int : out std_logic
b

END lph_mpeSz00b_to_svalon:|

1 o

Figure 57: Entity Declaration

As only part of the signals described in the specification must be used for
the basic communication with the Avalon interface, not all signals of the
Avalon master port are described in the entity declaration, as you can see
in the screenshot. The rest of the signals can optionally be used for the
communication whereas the use depends heavily on the application.

3.2.3.2 Signal Declaration

For the processing of process-internal signals some variables which store
different logical states must be declared. In a VHDL design this is done
after the keyword ARCHITECTUR. The following figure shows the signal
declarations which are necessary for the present project.
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a@c mpc5200b_Ipb_to_avalon.vhd ] @ Compilation Report - Flow Summary ] @ Azzignment E ditor
@ 62
P 63 E RRCHITECTURE avalon master OF lpb mpc5200b_ to_avalon IS
ih 64
A 65 SIGHAL 1pb adr g : 5TD LOGIC VECTOR ((LPBADDRWIDTH-1) DOWNIC 0);
S 66 SIGNAL 1pb _data g : STD_LOGIC VECTOR((LPBDATAWIDTH-1) DOWNIC O);
ﬁ 87 SIGHAL 1pb tsize g i STD LOGIC _VECTOR ( (LPEISIZEWIDTH-1) DCWNTIC 0);
. 68
= &9 SIGHAL lpb_data_en : 5TD_LOGIC:
{_E 70 SIGHAL lpb start : 5TD LOGIC:
71
A 72 SIGHAL lpb rd 1 5TD LOGIC:
% 2 SIGHAL 1lpb wr : STD LOGIC:
7 SIGHAL 1pb ack i : 5TD LOGIC:
p ! 75 -7 -
% 76 SIGHAL 1pb start_en : 5TD LOGIC;
— 17
[m 78 SIGHAL readdata_g 1 5TD LOGIC VECTCOR (31 DOWNIC O0);
ﬁ 79
PR 8 type state IS5 (init, act, rst):
@ 8 SIGHAL avalonstate 1 state;
— a2
@ 83 EBEGIN
abf 84 --activation of FPGA with only one chip select SIGNAL
a5 lpb_rd <= (NCT 1pb_c=_n(0) AND NOT 1lpb_oe_n):
| 86 lpk_wr <= (NOT 1pb_cs_n(0) AND NOT lpbk_rdwr_nj;
— a7
—_— 88 —— no interrupt function implemented
= EE] Ipb_int <= '0';
L=} S0
B 91 —— external ack SIGHAL gets internal value
- 92 1pb ack n <= NOT 1pb ack i;
3
na
ol |

Figure 58: Signal declaration of the LPB_MPC5200B_TO_AVALON project

The signals declared have the following functions:

Ipb_adr_q: Register to store the address during a read or write
access of the MPC5200B

Ipb_data_q: Register to store the data during a write access of the
MPC5200B to the FPGA

Ipb_tsize_q: Register to store the type of bus access from the
MPC5200B to the FPGA

Ipb_data_en: Data Enable signal to read the data from the MPC5200B
into the FPGA

Ipb_start: Start signal for the FGPA internal State Machine to
process the Avalon bus access

Ipb_rd: LP bus access signal during a read cycle
Ipb_wr: LP bus access signal during a write cycle

Ipb_ack_i:  internal acknowledge signal to generate the termination
of the LP bus access
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Ipb_start_en: start enable signal for locking/unlocking the
Ipb_start signal at a 33MHz bus access
readdata_q: register for latching the Avalon read data

The signals described have been declared with the suitable data types for
the processing. Signals which are solely used within the processes are not

described as this would be beyond the scope of this QuickStart
Instructions.

76 © PHYTEC Messtechnik GmbH 2007  L-702e_1



Getting More Involved

3.2.3.3 The address latching process of the LocalPlus bus

As a result of connecting the MPC5200B with the FPGA by use of a
multiplexed interface to save I/O pins of the FPGA, a process to read and
store the address value is necessary. This process must load the address
value into the FPGA during the address phase and provide it for further
processing. In the present project this is accomplished by the process
Ipb_address_latching.

The process reads the address value from the data/address bus as well as
the access type of the current access (byte, word or double word access)
while the address latch enable (ALE) is active and saves this information
in appropriate registers for further processing. The following screenshot
shows the listing of that process.

mpc5200b_lpb_to_avalon. vhd ] & Compilation Repart - Flow Summary ] <& Assignment Editor ]
95 -]
96 —— FRREERESSEEESSSEEES 44444484 MPC interface functions EEEFEEERERERRRREERIREIIN

B 37

£ g8 B - mpc address latching : necessary because of multiplexed bus system

@lﬁ 99 —-= '_a:E'.'_'_:g :f_add:esses at falling edge of 1pb_clk

= 100

- 101 E1lpk address_latching : PROCESS (1pb_clk, lpb_rst_n)

% 102

n 103 BEGIN J
104 = IF 1pk rst n = '0' THEN

= 105 1pb_adr g <= (OTHERS => '0');
106 lpb tsize g <= (OTHERS => '0'):
107 = ELSIF rising_ edge(lpb_clk) THEN
108 = IF 1pb ale n = '0' THEN

ab/' 109 1pb_adr g <= lpb_ad((LPEADDRWIDTH-1) DOWNTO 0):

— 110 lpb tsize g <= lpb_ad( (LPEDATAWIDTH-2) DOWNTC (LPEDATAWIDIH-4));

- 111 END IF:

= 112 END IF:

e 113
114 END PROCESS 1pb address_latching;
115 -

4| | v

Figure 59: Listing of the process I[pb_address_latching
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3.2.3.4 The process for latching data from the LocalPlus bus

Reading the data transferred from the MPC5200B to the FPGA is
accomplished by the process [pb_write_data_latching. The process is not
only responsible for reading the data from the data/address bus but also for
starting the State Machine to access the Avalon bus independently of the
access method (read or write) of the LP bus. The following screenshot
shows the listing of the Ipb_write_data_latching process.

mpc5200b_Ipb_to_avalon. vhd ] & Compilation Repart - Flow Summary ] <& Assignment Editor

115
116
117 -— 1la
11ig

119 Hilpb_write_data_latching : PROCESS (lpb_clk, lpb_rst_n)
120
121
122 =
123
124 2 X
125 ilpb start <= '0';

126 E

207 IF rising edge (1lpb_clk) THEN

128 IF 1lpb_ts_n = '0' AND lpk_start = '"0' THEN
129 ——1lpb_start <= '1'; —— for 66MHz we can start here
130 lpk start_en <= "1":
131 = ELSE

132 —-1lpb_start <= '0';

133 lpk_start_en <= "0";

134 END IF:

135

136 —— needable for 33MHz support, for 66MHz we can start erlier

te_data_latching

1g of data of the 1lpb bus at write cycle

| & g‘ﬂ[(gv‘)

|
faie)

ik
(]

ELSE

DU FPds

W
mo
22

137 = IF 1pb start_en THEN
138 lpk start <= '1';

139 = ELSE

140 lpk start <= '0';

141 END IF:

142

143 = IF 1pb_ts_n = '0' BND 1pb_rdwr_n = '0' THEN

‘mm‘l—&

144 1lpb_data_en <= '1';: -- wait 1 clock cycle for data ready
145 END IF;

136

147 = IF 1pb_data_en = '1' THEN
148 lpk data g <= 1lpb_ ad:
1as 1pb_data_en <= '0°';
iso END IF;

151 END IE;

152 END IF;

153 END PROCESS 1pb write data latching:

154

4 |

Figure 60: Listing of the process Ipb_write_data_latching

The following part of the listing is important to notice:

if Ipb_ts_n ="'0"and lpb_rdwr_n ='0' then
Ipb_data_en <="1"; -- wait 1 clock cycle for data ready
end if;

if Ipb_data_en ='l' then
Ipb_data_q <= Ipb_ad;
Ipb_data_en <="0";
end if;
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As already stated in the listing assigning a "1" to the [pb_data_en signal
and a parallel query of this signal results in a latency time of one clock
cycle before the data of the data bus is transferred to the register
Ipb_data_q. This is necessary because of the MPC5200B's timing when
writing the data to the Local Plus Bus. If this wait cycle is not inserted, the
data in the register [pb_data_g might be inconsistent.

3.2.3.5 The process for writing data to the LocalPlus bus

The process [pb_read_data_switching transfers data from the FPGA's
Avalon bus to the LP bus of the MPC5200B. The process rearranges the
data read from the Avalon bus to adapt it to the Local Plus bus of the
processor. At the same time it controls the writing of data to the Local Plus
bus with Tristate buffers, which are necessary in a superior instance to
connect the two data buses Ipb_ad_o and Ipb_ad.

The  following  screenshot  shows  the  listing of  the
Ipb_read_data_switching process.

mpc5200b_Ipb_to_avalon.vhd ] @ Compilation Report - Flow Summary I @ Azzighment Editar ]
154 -l
155 E-- 1pb read data switching
':»TB 156 —— reading of data of avalon register AND applying at the LPB bus
157
158 Elpb_read_data switching : PROCESS (1pb_clk, 1pbk_rst_n)
= 159
- 160 BEGIN
S 161 = IF 1pb_rst_n = '0' THEN
% 162 1pb_ad o <= (OTHERS => '0');
163 lpb ad en <= '0';
ﬁ 164 -} ELSIF rising_ edge (lpb clk) THEN
165 = IF 1pb rd = '1' AND 1pb_ack i = 'O' THEN
166 o= CASE 1pb_tsize g IS
167 = WHEM "001" => Ipk ad o <= (readdata g(7 DOWNTIO 0) & readdata g(l5 DOWNIO B)
B 168 o & readdata_g(23 DOWNTO 18) & readdata_g(31 DOWNTC 24)):
— 169 WHEN "010" =» lpb_ad o <= (readdata_g(l5 DOWNTO 0} & readdata_g(31 DOWNTIOC 16&)): J
- 170 WHEN OTHERS => 1pb ad o <= readdata_g;
= 171 END CASE;
E 172 lpb_ad en <= '1";
173 = ELSE
174 lpb_ad en <= '0";
175 END IF:
176 END IF;
177
178 END PROCESS 1pb_read data_switching:
o -
<| 17a | _bl_l

Figure 61: Listing of the process Ipb_read_data_switching
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The process [Ipb_read_data_switching has the following special
implementations:

case Ipb_tsize_q is
when "001" => Ipb_ad_o <= ( readdata_q(7 downto 0) &
readdata_q(15 downto 8) &
readdata_q(23 downto 16) &
readdata_q(31 downto 24));

when "010" => Ipb_ad_o <= ( readdata_q(15 downto 0) &
readdata_q(31 downto 16));

when others => Ipb_ad_o <=readdata_q;
end case;

The listing shows a case command which is used to analyze the
Ipb_tsize_gq signal. This signal contains the access type of the current read
or write access (byte, word or double word access) and provides
information on how the data must be written to the LP bus of the
MPC5200B for correct data translation. The reason is the internal structure
of the MPC5200B which actually performs a Big Endian access to
peripheral components, meaning that data is applied to the peripheral bus
in reverse order. Since the structure of many IP cores available for FPGAs
or ASICs is based on a Little Edian system a reversal of the bus structure is
inevitable.

3.2.3.6 The process for generating an acknowledge signal

The MPC5200B provides the Ipb_ack_n signal, which allows to generate
an acknowledge and therefore to shorten the bus access. This is
accomplished by the process Ipb_ack_generation. Activating the
Ipb_ack_n signal ensures the termination of the access to the LP bus even
if previously configured Wait States are not expired.
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mpc5200b_lpb_to_avalon.vhd I @ Compilation Report - Flow Summary I @ Assignment Editor ]
173 :I
130 = -- mpc_ack generation

kS 181 -- genaration of ack SIGK
18z
183 E1lpb_ack generation : PFROCESS (1pb_clk, 1pb_rsct n)

= 184

185 BEGIE

% 186 = IF 1pb_rst_n = '0' THEN

% 187 1pb_ack i <= '0';
188 = ELSIF rising_edge (1pb_clk) THEN

= 189
is0 = IF avalonstate = act THEN
191 1pb ack i <= (NOT waitregquest AND NOT 1pb ack i): J
132 = ELSE

a/ || 193 lpb_ack i <= '0':

— 134 END IF:

u 185 END IF;

= 1396

| 157 END PROCESS 1pb_ack_generation: -

. | ;I_I

Figure 62:  Listing of the process Ipb_ack_generation

if avalonstate = act then

Ipb_ack_i <= (not waitrequest and not Ipb_ack_i);
else

Ipb_ack_i <="0";
end if;

As you can see in the above listing, the bus access of the MPC5200B
is only terminated when a wait signal is no longer present from the
Avalon bus system. The corresponding combinational logic
guarantees that the acknowledge signal is only applied to the
processor if the data is valid and can be imported.
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3.2.3.7 The Avalon State machine

The Ipb_to_avalon process embodies the state machine for read and write
access to the Avalon bus. The state machine is the fundamental process for
access to the Avalon bus, and thus accommodates the basic functionality of
the complete system. Although the Ipb_to_avalon process consist of only
little code, the complete control of the access to the Avalon bus is
implemented therein. The status of the state machine also affects the
execution of tasks within other processes.

mpc5200b_Ipb_to_avalon.vhd ] @ Compilation Repart - Flow Summary ] @ Azzighment E ditor ]
198 ;I
188 -
az | =00
201 —— state machine for reading/writing avalon bus
202
&= 203 Elpk_to_avalon : PROCESS (lpb_rst_n, lpb_clk)
N 204
% 205 BEGIN
n 2086 = IF 1pb rst_n = 'O' THEN
207 avalonstate <= init;
ﬁ 208 = ELSIF rising_edge (lpb_ clk) THEN
208 = CLSE avalonstate IS
210 = WHEN init => IF 1pb start = '1' THEN —— start avalon master statemachine
211 avalonstate <= act;
212 END IF:
—_ 213 = WHEN act => IF waitrequest = '0' THEN —— wait for no waitreguest
- 214 avalonstate <= rst;
= 215 END IF;
| 216 WHEN rst => avalonstate <= init; J
217
218 WHEN OTHERS => avalonstate <= init;
218 END CASE;
220 END IF;
221 END PROCESS 1lpb_to_avalon:
222 -
«I | il

Figure 63: Listing of the process I[pb_to_avalon — Main State Machine

The source code of the state machine has been intentionally kept very clear
so that it is very easy to comprehend the basic functionality.
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The state machine has the following states:

Ist state: State machine is idle. The state machine starts only if the
Ipb_start signal becomes active (e.g. logical 1).

2nd state: State machine is active. The state machine stops only
when the waitrequest signal of the Avalon bus system is
set to a logical 0.

3rd state: State machine is returned to original state. The state
machine returns to its original state 1.

& State Machine Yiewer | avalonstate =10 il
State Machine:  |lpb_mpe5200b_to_svalonlavalonstate =
% |
IS

&,

&

@

® -

= rst

+ avalonstate~7

g

B o

Source State | Destination State | Condition
st init
act st [Iwaitrequest)
act act [waitrequest]
init act (Ipb_start)
init init [llpb_start)

&= [ [ra]=

Transitions / Encoding /

Figure 64: Tllustration of the state machine embodied in the Ipb_to_avalon process

3.2.3.8 The process for controlling the Avalon bus signals

The avalon_bus process serves to control all Avalon bus signals which are
necessary for data transfer between the LP bus of the MPC5200B and the
Avalon bus. It handles both directions, reading and writing. Similar to the
Ipb_read_data_switching process, the avalon_bus process evaluates the
bus access type of the MPC5200B with a case command when writing and
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arranges the bytes as required. In addition, the control signals for the
Avalon bus are generated from the control signals of the MPC5200B.

The following screenshot shows the listing of the avalon_bus process.

a:b‘.\V mpc5200b_Ipb_to_avalon_vhd I

T
224
225
226
o
228
2zm
230
231
232
233
234
235
236
237
238
239
240
241
242
243
21 244
i 245
246
247
248
240
250
251
252
253
o
255
256
o i
258
250
260
261
262
263
264
265
266
267
268
260
270
271
4

| ] oo
-

ik

i

e @e e

Eavalon bus : PROCESS (lph_rst_n, lpb_clk)

BEGIN
IF lph_rst_n = '0' THEN

ELSIF rising edge (1pb_clk) THEN

IF avalonstate = init AND lpb start = '1' THEN

address <= 1lpb_adr_o:
write <= lpb wr:
read <= lpb_rd;

CASE 1pb_tsize g IS

—— avalon SIGNAL generation we

—— swap bytes for little endian access

WHEM "100"™ => byteenable <= "111i1";
writedata <= lpb_dava_d:
WHEN "010" => CASE lpb adr g(l DOWNTO O] IS
WHEN "00" => hyteenable <= "0OO11";
writedata (15 DOWNTO 0) <= lpb data_g(31 DOWNTO 16):
WHEN "10" =» byteenable <= "1100";

writedata <= lph_data_o;

WHEM OTHERS => byteensble <= "1111";

END CAZE:

writedata <= lph_data q;

WHEN "001"™ => CASE lpb adr ol DOWNTOQ O] IS

THEN

WHEM

WHEM

WHEN

END CLSE;

OOt

rgim

mygn

myqn

=> byteenshle <= "0001";

writedata (7 DOWNTO 0) <= lpb_data_o(31 DOWNTO Z4);

=» byteenable <= "0O010";

writedata (15 DOWNTO 8) <= lpb_data_g{31 DOWNTO 24):

=» byteensble <= "0100";

writedata (23 DOWNTO 16) <= lpb data (31 DOUNTO 24):

=> byteenshle <= "i000";
writedata <= lph_data o

WHEM OTHERZ =>byteenable <= "111i1";
writedata <= lpb_dava_d:

END CASE:
END IF:

IF avalonstate = act THEN
readdata_g <= readdata;
IF waitreguest = '0' THEN
read &= H0%a
write <= '0';

address <= ([OTHERZ =» '0']:
writedata <= [OTHERZ => '0'j;:

END IF:
END IF:
END IF:

END PROCESS avalon bus:

o

Figure 65: Listing of the process avalon_bus

The following listing again explicitly shows the rearrangement of the bytes
which is necessary to adapt the MPC5200B's LP bus to the Avalon bus as
described above.
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case Ipb_tsize_q is -- swap bytes for little endian access
when "100" => byteenable <="1111";
writedata <= Ipb_data_q;
when "010"=> case Ipb_adr_q(1 downto 0) is
when "00" => byteenable <= "0011";
writedata(15 downto 0) <= Ipb_data_q(31 downto 16);
when "10" => byteenable <= "1100";
writedata <= Ipb_data_q;
when others=> byteenable <="1111";
writedata <= Ipb_data_q;
end case;
when "001" => case Ipb_adr_q(1 downto 0) is
when "00" => byteenable <= "0001";
writedata(7 downto 0) <= Ipb_data_q(31 downto 24);
when "01" => byteenable <= "0010";
writedata(15 downto 8) <= Ipb_data_q(31 downto 24);
when "10" => byteenable <= "0100";
writedata(23 downto 16) <= Ipb_data_q(31 downto 24);
when "11" => byteenable <= "1000";
writedata <= Ipb_data_q;
end case;
when others => byteenable <="1111";
writedata <= Ipb_data_q;
end case;

3.2.4 Adding an Avalon slave interface to the counter project

In this section an Avalon interface will be added to the counter project
created in section 3.1.1 to provide an example of the development of an
Avalon slave interface. The counter will be expanded with several
processes which implement the functionality of the Avalon slave interface.
Following creation, it will be possible to start the counter from the
MPC5200B microcontroller, to write and read various prefetch registers
for loading the counter registers, and to read the counter registers. An
output to control an LED is additionally incorporated into the project in
order to verify the counter functionality.

To allow easy use of this example, preliminary work has already been
carried out in the VHDL files to be added to the project. These files
contain the logic required to include the Avalon counter VHDL file in its
modified version and to compile the project in an executable logic design.
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The VHDL files contain the following functions:

mpc5200b_Ipb_to_avalon.vhd: Conversion of the LocalPlus bus interface of the

MPC5200B to an Avalon master interface

Ipb_avalon_counter.vhd: Top level design to connect the two files

pll.vhd:

mpc5200b_Ipb_to_avalon.vhd and counter.vhd

VHDL file provided by ALTERA for creating a PLL
to supply a logic design with a clock signal

The VHDL files are already present in the specified project folder, and
need only be added when creating the project.

3.2.4.1 Creating the Avalon-Counter project

In order to add the Avalon interface to the counter project it is advisable to
create a new project rather than changing the counter project discussed in
section 3.1.1.

First copy the VHDL file counter.vhd from the counter
project discussed in section 3.1.1 into the working directory
of the new project. The new working directory
CA\PHYTEC\PCM-032_phyCORE-MPC5200B-IO\FPGA-Kif\
Quickstarf\Demos\Avalon_Counter has been created on your
hard disk by the installation process and already contains
some files.

Now use the New Project Wizard as described in section 3.1.1
to create a new project.

As the working directory please enter
CA\PHYTEC\PCM-032_phyCORE-MPC5200B-1O\FPGA-
Kif\Quickstart\Demos\Avalon_Counter.
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* For the project's name and the top-level design entity please
enter Ipb_avalon_counter in the appropriate fields of the
NewProject Wizard window as shown below. Click the Next
button to confirm the entries.

New Project Wizard: Directory, Name, Top-Level Entity [page 1 of 5] ll

‘what is the working directary for this project?
I:\PHYTEE\PEM-032_phyEDHE-MPEEZDDB-ID\FPGA-Kit\Quickstart\Demos\Avann_Eounter |

‘What is the name of this praject?

Ilpb_avalon_counter

‘what is the name of the top-level design entity for this project? This name iz case sensitive and must
exactly match the entity name in the design file.

IIpb_avann_c:ounter |

Usze Existing Project Settings

< Back | Mest » | Finish | Abbrechenl

Figure 66: Working directory and project name of the Avalon-Counter project

* Add all four VHDL-files which are in the working directory
to the new project.

x
Suchen in: Ilﬂﬁva\onftountel j o= o g

(= counter}
Ipb_avalon_counter
mpc5200b_ipb_to_avalon

A=

Eigene Dateien

"

Arbeitsplatz

Dateiname: Icounter d Offnen

Datejtyp: | Desion Files [ taf " vhd” whell” v ig* b ve > | Abbrechen
g

Figure 67: The VHDL-files which belong to the Avalon-Counter project
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e Continue to configure the project settings as described in
section 3.1.1.

e If all project settings are done properly the summary of the
project settings should look the same as in the figure below.
Click on the Finish button to finalize the project
configuration.

New Project Wizard: Summary [page 5 of 5] il

When you click Finizh, the project will be created with the following zettings:

Project directory:
C:APHYTEC/PCM-03Z_phyCORE-MPC52008-10/FPGA-Fit Wuickstart /D emos Adyvalon

Praject name: Ipb_avalon_counter
Top-level design entity: Ipb_awvalon_counter
Mumber of files added: 4

Murber of user libraries added: 0

Device asgignments:

Family name: Cyclone Il

Dievice: EPZCEF25ECE
EDA, tools:

Design entrp/spnthesis: <Mores

Simulation: <Morex

Timing analyziz: <Monex

Operating conditions:
Core voltage: 1.2
Junction temperature rangs: 0-85°C

Abbrechen

< Back | Megts |5 Finish

Figure 68: Summary of the project settings

* Now click on the icon Settings ﬂ to enter additional project
settings or to check newly incorporated project settings.

e Carry out the configuration for the unused pins as described in
section 3.1.1.

In the following sections the changes which have to be made within the
file counter.vhd will be explained step-by-step.

e Choose Open from the File menu to edit the file counter.vhd
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3.2.4.2 The newly designed entity of the counter.vhd file

Because of the new bus structure which must be added to the counter
project for reading and writing the various newly added registers, the port
structure of the entity must be changed first. In order to be able to
implement an Avalon slave interface, the following signals must be
inserted into the port structure:

= g address
= s_chipselect

= g read

= s readdata

= S _write

= s_writedatas_byteenables_waitrequest
= g irq

= S out

Please refer to section 3.2.2 for a detailed description of these signals.
* Change the name of the entity counter into avalon_counter.

* Now change the port declaration according to the following

listing:
ENTITY avalon_counter IS

PORT

(
clk: IN STD_LOGIC;
clrn: IN STD_LOGIC;
--Avalon slave interface signals
s_address: IN STD_LOGIC_VECTORB DOWNTO 0);
s_chipselect: IN STD_LOGIC;
s_read: IN STD_LOGIC;
s_readdata: OUT STD_LOGIC_VECTOR (31 DOWNTO 0);
S_write: IN STD_LOGIC;
S_writedata: IN STD_LOGIC_VECTOR (31 DOWNTO 0);

s_byteenable: IN STD_LOGIC_VECTOR (3 DOWNTO 0);
S_waitrequest: OUT STD_LOGIC;
s_irq: OUT STD_LOGIC;
s_out: OUT STD _LOGIC
)3

END avalon_counter;
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3.2.4.3 The newly defined signals and constants of the counter.vhd file

In order to be able to implement the desired functionality of the Avalon-
Counter project, several signals and constants must be newly declared in
the counter.vhd file. These are necessary in order to generate the required
registers and the internal control signals during the synthesis.

The following constants must be declared:

CONSTANT PRE_COUNTER_OVERROLL :UNSIGNED:= x"FFFFFFFF";
CONSTANT COUNTER_OVERROLL :UNSIGNED := x"FF";

The two constants are used for the overflow detection of the two counter
registers count_signal and pre_count_signal.

To create the desired counter, control and load registers, they must be
added as internal signals. This is achieved using the following signal
declarations:

SIGNAL count_reg0: STD_LOGIC_VECTOR(7 DOWNTO 0);
SIGNAL count_regl: STD_LOGIC_VECTOR(31 DOWNTO 0);
SIGNAL count_ctl: STD_LOGIC_VECTOR(31 DOWNTO 0);
SIGNAL load_reg0: STD_LOGIC_VECTOR((31 DOWNTO 0);
SIGNAL load_regl: STD_LOGIC_VECTOR(31 DOWNTO 0);
SIGNAL waitrequest_n: STD_LOGIC;

SIGNAL count_ctl_q: STD_LOGIC;

SIGNAL count_signal: UNSIGNED(7 DOWNTO 0);

SIGNAL pre_count_signal: UNSIGNED(31 DOWNTO 0);

In order to implement an interrupt output and to visualize the function of
the counter with the LED the internal signals local_irqg and led_state must
be added. This signals allow reading and storing of the irq- and led-
output's actual state:

SIGNAL led_state: STD_LOGIC;
SIGNAL led_state: STD_LOGIC;

For the generation and recognition of the state machine by the Quartus® II
tool chain a special type declaration must be implemented. This is carried
out using the following declaration:

type state is (init, act_wait, act, rst);
signal avalonstate : state;
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To proceed with the modifications in the counter.vhd file
change the name of the entity in the architecture body from
count into avalon_counter

Now add the constant, signal and type declarations according

to the following listing:

ARCHITECTURE rtl OF avalon_counter IS

CONSTANT PRE_COUNTER_OVERROLL: UNSIGNED := x"FFFFFFFF'';

CONSTANT COUNTER_OVERROLL: UNSIGNED :=x"FF";

-- counter register for reading register count_signal

SIGNAL count_reg0: STD_LOGIC_VECTOR(7 DOWNTO 0);

-- counter register for reading register pre_count_signal

SIGNAL count_regl: STD_LOGIC_VECTOR@31 DOWNTO 0);

-- counter control regiter

SIGNAL count_ctl: STD_LOGIC_VECTOR(31 DOWNTO 0);

-- load register for counter register

SIGNAL load_reg0: STD_LOGIC_VECTOR(31 DOWNTO 0);

-- load register for pre counter register

SIGNAL load_regl: STD_LOGIC_VECTOR(31 DOWNTO 0);

-- wait signal for waitrequest generation

SIGNAL waitrequest_n: STD_LOGIC;

-- counter start signal

SIGNAL count_ctl_q: STD_LOGIC;

-- main counter register

SIGNAL count_signal: UNSIGNED(7 DOWNTO 0);

-- pre counter register

SIGNAL pre_count_signal: UNSIGNED(31 DOWNTO 0);

SIGNAL local_irq: STD_LOGIC;

-- led status signal
SIGNAL led_state: STD_LOGIC;

-- state machine variable
type state is (init, act_wait, act, rst);
signal avalonstate: state;

BEGIN
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However, before the implementation of the processes can be started, it is
still necessary to carry out fundamental signal assignments.

First a signal assignment of the count_signal or pre_count_signal register
to the registers count_reg0 or count_regl with a type conversion into a
STD_LOGIC_VECTOR is necessary in order to ensure correct reading of
the counter registers.

Second, a signal assignment to the s_waitrequest signal is used in order to
simply generate the s_waitrequest signal, required for the Avalon slave
interface, as soon as an active chip select signal is present together with the
corresponding read or write signal.

And finally the internal variable which stores the state of the interrupt
output must be assigned to the actual interrupt signal.

The following additional assignments must be carried out.

-- readable counter registers
count_reg0O <= STD_LOGIC_VECTOR((count_signal);
count_regl <= STD_LOGIC_VECTOR((pre_count_signal);

-- wait request signal generation
s_waitrequest <= ((s_chipselect AND ( s_write OR s_read)) AND
waitrequest_n);

-- interrupt signal generation
s_irq <= local_irq;

-- led signal generation
s_out <= led_state;

e Add the signal assignments between the BEGIN statement
and the start of the actual process as shown in the listing
below.

92 © PHYTEC Messtechnik GmbH 2007  L-702¢_1



Getting More Involved

BEGIN

-- readable counter registers

count_reg0 <= STD_LOGIC_VECTOR(count_signal);
count_regl <= STD_LOGIC_VECTOR(pre_count_signal);

-- wait request signal generation
s_waitrequest <= ((s_chipselect AND ( s_write OR s_read)) AND waitrequest_n);

-- interrupt signal generation
s_irq <= local_irq;

-- led signal generation
s_out <= led_state;

count: PROCESS (clk, clrn)

3.2.4.4 The count process

In order to guarantee a correct function of the Avalon slave the following
functions are added to the count process:

1.

A new feature added to the count process is the option to load the
count registers with a predefined value in order to change the time
interval between the interrupt signals. This feature is accomplished
with two load registers load_reg0 and load_regl whose content is
loaded into the corresponding counter registers in the event of a
register overflow.

An additional count_ctl_g signal is added to the load registers to
control the loading of the counter registers. This signal equals the
start signal of the counter delayed by one clock cycle. The
count_ctl_q signal has also been introduced to allow easy generation
of an interrupt signal in case of a counter overflow.

The interrupt function is the last new function added to the count
process. If the interrupt is enabled (e.g. bitl of the control register is
set) a short interrupt signal is generated when an overflow of the
counter occurs. This signal can be used to visualize the functioning of
the counter. In this project the LED is attached to this signal and the
variation in the flash rate visualizes the counter running with different
load values.
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* Add the new functions to the count process as shown in the
listing below to implement the functionality described above.

count: PROCESS (clk, clrn)

BEGIN

IF clrn ='0' THEN
count_signal <= (OTHERS =>"0");
pre_count_signal <= (OTHERS =>"'0");
local_irq <="'0";
count_ctl_q <="'0";

ELSIF (clk'EVENT AND clk = '1"YTHEN
count_ctl_q <= count_ctl(0);

-- counter function
IF ((count_ctl(0) = '1') AND (count_ctl_q ='1")) THEN
pre_count_signal <= pre_count_signal + 1;
IF pre_count_signal = PRE_COUNTER_OVERROLL THEN
count_signal <= count_signal + 1;
pre_count_signal <= UNSIGNED(load_regl);
END IF;
IF (count_signal = COUNTER_OVERROLL) AND
(pre_count_signal = PRE_COUNTER_OVERROLL) THEN
count_signal <= UNSIGNED(load_reg0(7 DOWNTO 0));
END IF;
END IF;

-- load counter function - load them at start of counting

IF ((count_ctl(0) = '1') AND (count_ctl_q ='0")) THEN
count_signal <= UNSIGNED(load_reg0(7 DOWNTO 0));
pre_count_signal <= UNSIGNED(load_regl);

END IF;

-- interrupt function
IF (count_ctl(1) = '1') AND (count_ctl_q ="'1") THEN
IF (count_signal = COUNTER_OVERROLL) AND
(pre_count_signal = PRE_COUNTER_OVERROLL) THEN
local_irq <="1";
ELSE
local_irq <="'0";
END IF;
END IF;
END IF;
END PROCESS count;

94 © PHYTEC Messtechnik GmbH 2007  L-702¢_1



Getting More Involved

The new features of the expanded process function as follows:

At the beginning a logical 1 must be written to bitO of the count_ctl
register to enable the start of the counter. One clock cycle later the
count_ctl_g signal is automatically set, and the condition to start counting
becomes true (i.e. the counter starts). This intermediate step is necessary to
allow loading a start value into the two counter registers. The start value
defines the number of clock cycles between start and overflow, and allows
to vary the period of the counter. With each overflow of a counter register,
the start value is also loaded again from the corresponding load register
load_reg0 or load_regl. Changing the load registers before the overflow
allows to alter the period. The interrupt function added as an additional
function can trigger a short interrupt at an overflow of both counter
registers. In this case the local_irqg signal is set to 1 for one clock cycle and
returns to its initial value afterwards. To enable the interrupt function bit 1
of the count_ctl register must be set.

3.2.4.5 The led process

The led process implements an LED output in the counter.vhd file in order
to visualize counting of the Avalon counter. The LED output is connected
to the interrupt signal of the Avalon counter and inverted with each
interrupt signal. In order to activate the interrupt of the Avalon counter and
thus the LED output, bit 1 of the count_ctl register must be set. The
following listing shows the implementation of the LED output control in
the counter.vhd file:

led: PROCESS(clk, clrn)
BEGIN
IF clrn ='0' THEN
led_state <="1";
ELSIF (clk'event AND clk = '1') THEN
IF local_irq = '1' THEN --toggle LED on interrupt
led_state <= NOT led_state;
END IF;
END IF;
END PROCESS led;
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3.2.4.6 The avalon_state_machine process

The avalon_state_machine process has been newly integrated into the
counter VHDL file to implement the access control to the Avalon bus. For
better clarity the avalon_state_machine process is kept simple and
provides only the basic functions to access the Avalon bus. All further
functions required are implemented in other processes outside the state
machine process.
* Add the avalon_state_machine process to the counter.vhd file
as shown in the listing below to implement the state machine.

avalon_state_machine: PROCESS(clk, clrn)

BEGIN
IF clrn ='0' THEN
avalonstate <= init;

waitrequest_ n <="'0";
ELSIF (clk'event AND clk = '1') THEN
CASE avalonstate IS
WHEN init => IF s_chipselect ='1' THEN --start avalon slave state
machine

avalonstate <= act_wait; --change avalon state machine
--state
END IF;
waitrequest_n <= '1";
WHEN act_wait => avalonstate <= act; --wait one clock cycle for
--propper read/write data
WHEN act => avalonstate <= rst; --one clockcycle wait for
--applying/reading data
--on data bus
WHEN rst => IF s_chipselect = '0' THEN
avalonstate <= init; --restoring intial state of state
--machine
END IF;
waitrequest_n <="'0'; --terminating bus access
WHEN OTHERS => avalonstate <= init;
END CASE;
END IF;

END PROCESS avalon_state_machine;
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As the name of the avalon_state_machine process already indicates, the
fundamental state machine function for the Avalon bus access is provided in
this process and works as follows:

As described in the listing, the state machine is triggered by means of an
active s_chipselect signal. Then, while setting the waitrequest_n signal to a
high level the process changes to the act_wait status in order to wait for
valid read/write data. If valid data is present, the process enters the active
state act where data is then exchanged between the master and the slave of
the Avalon system. As already mentioned, the functions for data exchange
are implemented in other processes for better clarity. Following the active
state the process switches to the rst state. In this state the waitrequest _n
signal is set to low-level to indicate either the importing of the write data
from the processor, or to request importing of the read data into the
processor. In case of a reset, the state machine and the waitrequest_n
signal are reset to their initial value.

3.2.4.7 The avalon_wr process

The avalon_wr process writes to the registers newly added in the project.

* To allow writing to the registers insert the avalon_wr process
into the counter.vhd file according to the listing below.
avalon_wr: PROCESS(clk, clrn)

BEGIN

IF clrn = '0' THEN
load_reg0 <= (OTHERS =>"'0");
load_regl <= (OTHERS =>"'0");
count_ctl <= (OTHERS =>"'0");

ELSIF (clk'event AND clk = '1') THEN
IF (avalonstate = act) AND (s_write = '1') THEN
CASE s_address IS
WHEN x'"0" => count_ctl <= s_writedata;

--case s_byteenable is
--when "'0001'" => count_ctl(7 downto 0) <=

- s_writedata(7 downto 0);
--when ''0010'"' => count_ctl(15 downto 8) <=

- s_writedata(15 downto 8);

--end case;

WHEN x'"1" => load_reg0 <= s_writedata;
WHEN x'2" => load_regl <= s_writedata;
WHEN OTHERS => -- do nothing
END CASE;
END IF;

END IF;
END PROCESS avalon_wr;
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The avalon_wr process writes the available registers depending on the
state of the Avalon state machine. If the state machine is in the active act
state, the data available on the data bus is stored to the register which has
been selected by the address bus s_address. The data is only loaded into
the corresponding register in the active state if the s_write signal is at high
level. If the address bus s_address has a state other than the explicitly
evaluated states, no data is stored. If a low active reset is applied to the
clrn signal, the content of all registers is deleted, and the registers are
initialized with 0. Following the implementation described above, 32-bit
writing of the registers is carried out during each access. This 32-bit
writing could additionally be broken up into 16-bit or 8-bit writing by
evaluating the s_byteenable signal (see comment in the avalon_wr
process), but has not been implemented here because such writing to the
counter registers would not be useful.

3.2.4.8 The avalon_rd process

The avalon_rd process reads the registers newly added in the project.

* To allow reading the registers insert the avalon_rd process
into the counter.vhd file according to the listing below.

avalon_rd: PROCESS(clk, clrn)
BEGIN
IF clrn = '0' THEN
-- no additional reset condition for this process
ELSIF (clk'event AND clk = '1') THEN
IF (s_read = '1') THEN
CASE s_address IS
WHEN x'"0" => s_readdata <= count_ctl;
WHEN x''1" => s_readdata <= load_reg0;
WHEN x''2" => s_readdata <= load_regl;
WHEN x'"3" => s_readdata(7 DOWNTO 0) <= count_reg0;
s_readdata(31 DOWNTO 8) <= (OTHERS =>'0");
WHEN x"4" => s_readdata <= count_regl;
WHEN OTHERS => s_readdata <= (OTHERS =>'0");
end case;
END IF;
END IF;

END PROCESS avalon_rd;

Depending on the signal s_read and the addresses s_address the process
avalon_rd carries out the reading of the registers in the Counter project. A
dependency of the reading process on other signals as well as the control
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of additional signals is not necessary, as all other signal states are handled
from the Avalon state machine.

* To complete editing the counter.vhd delete the second last
line:

count <= STD_LOGIC_VECTOR(count_signal);
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3.2.5 Compiling and testing the Avalon counter project

3.2.5.1 Compiling

Before we proceed with the final configuration of the project, we can
check if all processes of the Avalon counter project have been
implemented and adapted as described above.

e Click on the ™ Start Analysis & Synthesis icon to start the
analysis and to test the implementation of the new code.

* Please re-examine the implementation if the analysis does not
result in the message shown in the following figure.

H ' quartus I1- C:/PHYTEC/PCM-032_phyCORE-MPC52008-10/ =[]
&b Fle Edit view Project Assionments Proces Tools Window  Help 18] x|
oeed|2| s bl o |Feameonm Hxsenso|>7nzolk (2o nle]|
: Project Navigator ————— « x a@c e | @ Compilation Report - Flow Summary |
a VE“ES B3 compilation Report Flow Summary
w PLLvhd -SB Lagsl Notire
& EE Fow Sy
Ipb_avalon_counter.vhd EHER Flow Settings
mpcS200b_Iph_to_avalon vhd &S5 Flow Mon-Default Global Settir
EHER Flow Elapsed Time Flow Status Successhul - Wed Feb 13 01:45:30 2008
3B FlowLog Duarus I Version 7.2 Build 175 11/20/2007 5F 1 5 Web Ediion
S Analysis & synthesis Revision Mame Inb_avalon_counter
Toplevel Entity Name Inb_avalon_counter
Family Cyclane |l
Device EP2CEF256C8
Timing Models Final
Met liming 1equirements: N
Total i slamante 296
uartus T Ellions 260
. 296
ToyHiorarche | B Fies [ 8 Dovian Ui \I) Analysis & Synthesis was successful (2 warnings) 205
43
Stabys —————————————————————— . x i}
.
Module [Fromess 7 [Time ® | 0
i & Syribec [EEE] T T sments 0
Total PLLs 1
< |
x Type [Hessage 2]
, -
y Info: Selected Auto state machine encoding method for state machine “|lpb avalon counter|lpb mpcS52Z00b to awvalon:instllavalonstate”
B Info: Encoding result for state machine ”|lpb_svalon counter|lpb_mpc$200b_to_avalon:instl|avalonstate”
i Info: Registers with preset signals will power-up high
b Info: DEV_CLEn pin will set, and not reset, register with preset signal due to NOT Gate Push-Back
B 4 Warning: Design contains 1 input pin(s) that do not drive lagic
) Info: Implemented 450 device resources after synthesis - the final resource count might he different
= Info: Quartus IT Analysis & Synthesis was successful. 0 errors, 2 warnings -
< »
&\ System [E] AP ing (25) A Extialnfo f Info[24) A Waming 1) , CrlicalWarning A Enor J Suppressed J, Flag /
i £ Message: D of &1 | 8| [tocaton: =l Leeste
For Help, press F1 | [awE & | Idle T 7

Figure 69: Result of the analysis and synthesis process of the Avalon-Counter project

When carrying out the synthesis, the Quartus® II tool chain generates two
warnings resulting from the fact that all signals connected from the
MPC5200B to the FPGA have been taken into consideration when
instancing the top design file. However, this is not a problem for further
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execution of the project. The two warnings are displayed in the window as
follows:

*

= i‘; Warning: Design contains 1 input pin(s) that do not drive logic

-

ﬂ Warning: No output dependent on input pin "lpb_ca_n[1]17

Syzten }\ Processing }\ Extra Info }\ Itfe }w‘#arningr{ Critical "W arning }\ Errar }\ Suppreszed f

ages

Figure 70: Messages in the Warning tab

If all settings of the Counter project were taken over, still the assignments
for the bus interface between FPGA and MPC5200B must be carried out.

e Start the Assignment Editor by selecting Assignment Editor
in the Assignments menu.

* Enter the assignments for the bus interface according to the
following table (refer to section 3.1.1. for a detailed step-by-
step description).

* Continue to configure the output pin load for all signals. A

usable value for this constraint is 4 as described in section
3.1.1.
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TO Location I/OBank 1/0 Standard

Ipb_ad[0] PIN_KI11 4 3.3-VLVCMOS
Ipb_ad[1] PIN_K10 4 3.3-VLVCMOS
Ipb_ad[2] PIN_P12 4 3.3-VLVCMOS
Ipb_ad[3] PIN_P13 4 3.3-VLVCMOS
Ipb_ad[4] PIN_T12 4 3.3-VLVCMOS
Ipb_ad[5] PIN_R12 4 3.3-VLVCMOS
Ipb_ad[6] PIN_T13 4 3.3-VLVCMOS
Ipb_ad[7] PIN_R13 4 3.3-VLVCMOS
Ipb_ad[8] PIN_T14 4 3.3-VLVCMOS
Ipb_ad[9] PIN_R14 4 3.3-VLVCMOS
Ipb_ad[10] PIN_M11 4 3.3-VLVCMOS
Ipb_ad[11] PIN_L11 4 3.3-VLVCMOS
Ipb_ad[12] PIN_NI11 4 3.3-VLVCMOS
Ipb_ad[13] PIN_P11 4 3.3-VLVCMOS
Ipb_ad[14] PIN_T3 4 3.3-VLVCMOS
Ipb_ad[15] PIN_R3 4 3.3-VLVCMOS
Ipb_ad[16] PIN_P5 4 3.3-VLVCMOS
Ipb_ad[17] PIN_P4 4 3.3-VLVCMOS
Ipb_ad[18] PIN_T4 4 3.3-VLVCMOS
Ipb_ad[19] PIN_R4 4 3.3-VLVCMOS
Ipb_ad[20] PIN_T5 4 3.3-VLVCMOS
Ipb_ad[21] PIN_RS 4 3.3-VLVCMOS
Ipb_ad[22] PIN_T7 4 3.3-VLVCMOS
Ipb_ad[23] PIN_R7 4 3.3-VLVCMOS
Ipb_ad[24] PIN_L7 4 3.3-VLVCMOS
Ipb_ad[25] PIN_L38 4 3.3-VLVCMOS
Ipb_ad[26] PIN_T8 4 3.3-VLVCMOS
Ipb_ad[27] PIN_RS 4 3.3-VLVCMOS
Ipb_ad[28] PIN_T9 4 3.3-VLVCMOS
Ipb_ad[29] PIN_R9 4 3.3-VLVCMOS
Ipb_ad[30] PIN_NS8 4 3.3-VLVCMOS
Ipb_ad[31] PIN_T6 4 3.3-VLVCMOS
Ipb_cs_n[0] PIN_N10 4 3.3-VLVCMOS
Ipb_cs_n[1] PIN_TI11 4 3.3-VLVCMOS
Ipb_oe_n PIN_L9 4 3.3-VLVCMOS
Ipb_ack_n PIN_R10 4 3.3-VLVCMOS
Ipb_ale_n PIN_R11 4 3.3-VLVCMOS
Ipb_rdwr_n PIN_L10 4 3.3-VLVCMOS
Ipb_ts_n PIN_T10 4 3.3-VLVCMOS
Ipb_rst_n PIN_N9 4 3.3-VLVCMOS
Ipb_int PIN_R6 4 3.3-VLVCMOS
Ipb_clk PIN_H2 1 3.3-VLVCMOS
led_out PIN_P1 1 3.3-VLVCMOS

Table 3: Assignment of the bus interface of the Avalon-Counter project
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The following two images show the pin assignments of the MPC5200B -
FPGA bus interfaces in the category Locations / Pin of the Assignment
Editor and Logic Options / I/O Features.

Quartus TI - C:/PHYTEL /PCM-032_phyCORE-MPC5200B-10; u 2 =10
<& Ele Edt View Project pssignments Processing Iodls Wwindow Help =181

JJDD”Hﬁ\SH@ B @ | © o [ioh_avalon_rounter N es@ee| o ‘7’®|’€B€5‘5|@‘®"_—}|‘

beeieechiasiaator S| S courter el | € Compilation Feport - Flow Summany | & Assignment Editor* |
4 Fles —
ik PLLvhd Bl || &
: — |z
Ipb_avalon_counter.vhd & g I
mpe5200b_iph_ta_avalon.vhd ) 2 Renistor cell B
Information: | Species the 1j0 standerd of a pin. Different device Families support different 10 standards, and restrictions apply to placing pins with differer
Edit: || 33 vemos ]
To Location 1/0 Bark 1j0 Standard General Function Special Function Re~
<5 pb_ad[0] PIN_K11 4 Column 1O LvDsezp
<0 ipb_ad[1] FIN_K10 4 3.3 LYCMOs Column 110 Lioseen
<5 ph_ad[2] PIN_P12 4 3,34 LICMOrS Column 10 LyDEaLn
< ph_ad[3] PIN_P13 4 3,34 LYCMOS Column 1O VD561
40 |pb_ad[4] FIN_T12 4 3.3 LYCMOS Column T/C) LVOS60p, DPCLK4JD. .
THierarciy] B Files [ g Dosan Units < pb_ad[S] FIN_R1Z 4 3,34 LYCMOS Column /O L¥Dse0n
<55 pb_ad[#] PIN_T13 4 3,34 LICMOS Column 11O LYCSE9n
Status i < pb_ad[7] PIN_R13 4 3.3-% LYCMOS Column IO LvDs59n
Moz [Piogies 2 [Tme® | <0 Ipb_ad[E] PIN_T14 4 3.3 LYCMOS Column 1{0 VD58
nalysis & Synthesis [o0019] < [pb_ad[=] FIN_R14 4 3,34 LYCMOS Colurin O Lvossan
0 pb_ad[10] FIN_M11 4 3,34 LYCMOs Column 310 L4CS570
12 <5 ph_ad[11] PIN_L11 4 3,34 LYCMOS Column IO LYDSE7n
13 <5 ph_ad[12] PIN_M11 4 3,34 LYCMOS Column I/C WREFB4ND
14 < Iph_ad[13] FIN_F11 4 3,3 LYCMOS Column 1/0
[ L e L] e T a 59w uemane T i .
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4)  Info: set_instance assignuent -neme I0_STANDARD "3.3-¥ LYVCMOS" -to lpb_int
1) Info: ser_instance_assignment -neme I0_$TANDARD "3.3-¥ LVCMO3" -to Ipb_clk
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x
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Figure 71: Assignment of the pins of the MPC5200B bus interfaces
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Now after successful setting of the Assignments all conditions for a
successful compilation of the project are given.

e Click on the ™ Start Compilation icon or choose Start
Compilation from the Processing menu to the start the
compilation. During compilation the following modules will
be executed:

Analysis and Synthesis
Fitter

Assembler

Classic Timing Analysis

After successful compilation of the project the following screen should be
displayed:

H 4 quartus 1 - €:/PHYTEC/PCM-032_phyCORE-MPC52008-10/FPGA-Kit/Quic ralon_Eounter/Ip! I [ 53
D Fle Edb View Project Assigments Frocessing Tools Wirdow  Help =181
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42718224 %)
Status o
; [Moduie - - 0/185888(0%)
Tl K st Ernbedded Muliher 361 elements 0/ 36 (0%]
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| — | < | 2
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- B[iessage 0ei 206 2| #| oo =] [ leeeie

H]
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Figure 72 Result of the full compilation process
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The 6 warnings you will receive can be viewed in the Warning tab of the
message window for further evaluation. As they are not critical we can
proceed with the download of the new project and the executing on the
target.

¢ Push the OK button.

3.2.5.2 Programming the FPGA

Following the successful compilation, the generated programming file can
now be prepared for downloading to the FPGA.

* First open the programmer by choosing Programmer from
the Tools menu. When opening the programmer, the
associated programming file is automatically loaded by the
Quartus® II tool chain and configured for programming.

%, Quartus 11 - C:/PHYTEC/PCM-032_phyCORE-MPC5200B-10/FPGA-Kit /Quickstart /Demos /Avalon_Counter/Ipb_avalon counter unter - [Iph_a B [l 3
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24 Files
34 PLLvhd &, Hardware Setup, | |USB-Blaster [USB0] Mode: [JTAG =] Progess | 0%
nable real-time to allow background programing (for IEVICEE]
" ™ Enatl | ISP to allov back, d ing [for Max 1| devices]
b Iph_avalon_counter vhd
Wi, mPe5200k Ipb to_avalonvhd W stat | |Fi= |Davica |Eha|:ksum |L|sErt:udE | Froene | veity | Bor | Eanine | Seeul) | Erace
T | Ipb_avalon_courtersof | EP2C8F256 00708508 FFFFFFFF 0 =] O O O
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¥ Delete I
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& Charae File.. |
EK'J Save File. I
&y Hierarchy | [ Files [ & Desian Urits | G 4dd Device...
T | |11y I
Module Progress 7% | Timet $iDoun I
Full Compilation EIU_:EI_T_:
L Analpsis & Syrthesis (0:00;
Fitter Do:00:
i Assembler 00:00;
. Clagsic Timing Analyzer, 00:00:
4] | 4] | 0|
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Warning: Design contains | input pin{s) that do not drive logic
Warning: The high junction temperature operating condition is not set. Assuning a default wvalues of '65'.
Warning: The low junction temperature operating condition is not set. Assuming a default value of '0'.
Warning: Feature LogicLock incremental compilation is not available with your current license
Warning: Clock latency analysis for PLL offsets is supported for the current device family, but is not enshled

System [148] Processing (7)., Estralnto Jy Info[72) )\Waming__@]_ Ciritical \w'atning )\ Ermor }\ Suppressed [6] }\ Flag /
é Message: Oof B + F ILOWUD"" j Locate
Far Help, press F1 L Idle 4
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Figure 73 Quartus® II tool chain the open Programmer window
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QuickStart Instructions

Before finally programming the project to the FPGA the programming
hardware needs to be connected and the hardware setup must be carried

out.

Connect the host to the target's FPGA JTAG interface as
described in section 2.3.

Now perform the

hardware setup to configure the

programming device adapter as described in section 2.4

Whstat | S0 button to initiate the

programming process.

Press the

The progress of the programming is shown in the upper right corner of the
Programmer window, whereas additional information on the programming
status is displayed in the System tab of the message window at the bottom
of the screen.

The following figure shows the Programmer window with the information
described above:

#!, Quartus II - C:/PHYTEC/PCM-032_phyCORE-MPC5200B-10,FPGA-Kit/Quickstart/Demos /Avalon_Counter/ipb_avalan_counter - Ipb_. =lalx]

) Bile Edt Wew Project Assignments Processing Took window  Help =] S
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i Assembler
+ Classic Timing Analyzer
4 4] ] 1|
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j) Info: 3tarted Full Cowpilation at Wed Feb 13 03:21:20 2008 Westeuropdische Normalzeit
1) Info: Ended Full Compilation at Ued Feb 13 03:22:33 2008 Westeuropaische Normalzeit
i) Info: Started Programmer operation at Wed Feb 13 03:35:18 2008
i)  TInfo: Configuring device index 1
1) Info: Device 1 containa JTAG ID code 0x020BZ0DD
j/ Info: Configuration succeeded —- 1 dewice(s) configured
1) TInfo: Successfully performed operationis)
2 i) Info: Ended Programmer operation at Wed Feb 13 03:35:20 2008 j
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Figure 74: Programmer window with information on the progress and on the

programming status
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3.2.5.3 Testing of the Avalon_Counter project on the hardware

Once programming has been completed the Avalon_Counter project can be
tested. In order to test the project the following requirements must be

fulfilled:

A Terminal program with support of transmission rates up to
115.2 Kbps must be installed on the host PC. The host PC
must have a serial port.

You must have the phyCORE-MPC5200B-10 with installed
U-Boot loader plugged on to the development board.

A Serial interface cable must connect COMO (lower
connector of P3) of the development board to a serial port
available on the host PC.

If the above listed requirements are fulfilled you can proceed with testing

the project.

Start the terminal program on the host PC. Configure the

terminal program with the following parameters to connect to

the U-Boot loader on the phyCORE-MPC5200B-1O:
115200 bps, 8, n, 1.

Since the U-Boot loader has already been executed following
power up, reset the board again using the Reset button to
check the boot process of the U-Boot loader.

During the boot process, press Enter on the keyboard of the
host PC to send a CR and LF to the U-Boot loader in order to
interrupt any further boot processes. This should result in an
U-Boot loader prompt appearing as the last output in the
terminal window.

Now you can start testing the project by entering further commands.
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#& COM_1 - HyperTerminal =10 ﬂ

Datei Bearbeiten Ansicht  Aprufen  Obertragung 7.

B

U-Boot 1.1.4-mpc5200b-2 (Mar 7 2007 - 15:51:32)

CPU: HPCS200 v2.2 at 396 MHz
Bus 132 MHz, IPB 66 MHz, PCI 33 HHz
Board: phyCORE-MPC5200B

I2C: ready
DRAM: 128 MB
FLASH: 32 MB

PCI: Bus Dev YenId DevId Class Int
0B la 1057 5809 Bo80 08

In: serial

Qut: serial

Err: serial

Net:  FEC ETHERNET

IDE: Bus @: not available

gype “run net_nfs” to load Kernel over TFTP and to mount root filesystem over NF

Hét any key to stop autoboot: 5

uboot>
uboot>

v
werbunden 00:01:35 |anis [t1szo08-n-1  [RF [aROSS  [Nm  [Aufeichnen  [Bruckerecho 4

Figure 75: Output of the U-Boot loader via the serial interface

As the FPGA is mapped to the memory area of the MPC5200B it is
possible to access the FPGA's memory by means of special commands of
the U-boot loader. This allows easy testing of the FPGA application. The
U-boot loader commands to access the MPC5200B's memory and hence
also the FPGA's memory, are “md” (memory dump) and “mw” (memory
write).

In the basic configuration of the MPC5200B's U-Boot loader any access to
the memory area from OxE2000000 to OxE3FFFFFF enables chip select
signal /CS3 which selects the FPGA in the Avalon-Counter project. In
other words, any read or write access to this memory area allows access to
the application programmed in the FPGA.

 Now enter the U-boot loader command md 0xE2000000 in
the terminal window to perform a memory dump starting at
address OxE2000000 in order to view the registers of the
Avalon-Counter project.

dump with an offset of 0x40, because the higher Avalon

The implemented register set recurs completely in a memory
7
- addresses of the slave interface are not used for decoding.
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_nix|
Datei Bearbeiten Ansicht  Aprufen  Obertragung 7
Ol =8| 0lm|

B

IDE: Bus B@: not available

gype “run net_nfs” to load Kernel over TFIP and to mount root filesystem over NF

Hit any key to stop autoboot: 8

uboot> md 0xe2000000

«2000000: 00000AAE OOBOOLNA DOORAOBO BBABEAOD  ................
e2000010: 00000000 00000000 DOOEAOOO BAODOAOD  ................
e2000020: 00000000 00RNON0NA DONNAGOO BOOBGAOD . ... ... ........
e2000030: 00DOORAE 0DROODOO DOOPACOO BOODOEOD .. ...............
e2000040: 000OONER OORAOO0A DOOPEROD BAOBOEOD .. ..............
e2000050: 00000000 0ORAOONA DOAAEAOOO BAOBLGAOE  ................
e2000060: 00000000 00RAON0NA DOARAGOO BAOBGAGE ... ... ........
e2000070: 00DOONAE 0DROODOO DOOPACOO BOODOEOD  ................
e2000080: 00000000 00RO0000 DOOPAOOD QOOBOEOD .. ...............
e2000090: 000000OG OORAOLOA DONAEAOBO BAOBGAOE .. ...............
e20000a0: 00000000 00RAON0A DOORAGOO BAOBGAOE ... ... ........
e20000b0: 00DOONAR DOROODOA DOARACOO BAOBGBAOD .. ... ...........
e20000c0: 00000000 00ROOD0O DOOPAOOD QOOBOEOD .. ...............
e20000d0: 00000AAE OOBOOLNA DOARABBO BBABEAOL  ................
e20000e0: 00000000 00RO000A DOAEAOOO BAOBOAOD  ................
e2000070: 000ONNAG 0NRAONNA DOARAGOO RAORGARD . ...............

uboot> j
¥erbunden 00:01:07 |anisra [tis2008t1  [PF [GROSS oM [Aufesichnen  [Druckerecho 4
Figure 76: FPGA memory dump of the U-boot loader

As can be seen in the memory dump all the registers of the Avalon-Counter
project are initialized with logical ‘0O’ which corresponds to the
assignments made in the counter.vhd file.

* Next enter mw 0xE2000000 0x01 to set bitO of the counter
control register count_ctl in order to start the counter.

-] x|
Datei Beatbeiten Ansicht  Anrufen  Ubertragung 7
Ol =] 3] s

B|

Hit any key to stop autoboot: 0

uboot> md 0xe2000000

2000000: 00000000 00000000 GO0OKOO60 COOOGOGE  ................
e2000010: 00000000 0ONONRN0 GOODOGOO BOOORGOE ... .............
e2000020: 0BOODOOO KONDOROO DOODOOOD BOGBRGOD ... .............
=2000030: 00000000 0OODOROO DOODOOOO DOODROOD  ................
2000040 00000000 0ONDOROO DOODOCDO DOOOREOE ... .............
2000050: 00000000 00000000 0O0OKOO00 COOOBOGE  ................
e2000060: 00000000 00000R00 GOODOCOO BGOOORGOE ... .............
2000070: 00000000 0OODOOOO DOODOOOO DOODEOOD  ................
=2000080: 00000000 00000000 DOODOCOO CoOGREOE  ................
2000090: (00ONROG 00600BOO GOOODOKGO BOOOBROBE  ................
20000a0: 00000000 00000000 000DOOOO GOOOGOOE ... ..............
e20000L0: 00000000 0ON00NRN0 GOODOOOO BOOGRGOE .. ... ..........
220000c0: 00000000 0OODOROO DOODOOOO DOODROOD  ................
22000040 00000000 00000ROO DOODOCDO DOOBREOD . ...............
20000e0: 00000000 00000000 GO0OKOOO0 BOOOGOGE  ................
e2000010: 00000000 0ONOONRNO 0OODOGOD OOOORAGOE ... .............
uboot> mw Bxe2000000 0x01

gype "run net_nfs” to load Kernel over TFIP and to mount root filesystem over NF

uboot> j
verbunden 00:11:53 |amisTw [lis2005+1  [FF [SROS5  [wum [Aufesichnen  [Druckerecho 4
Figure 77: Starting the Avalon counter
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* Type md 0xE2000000 to perform a new memory dump
starting at address OxE2000000 in order to get the actual
contents of the registers. Now you can verify the correct start
of the counter.

#& COM_1 - HyperTerminal = il

Datei Bearbeiten Ansicht  Anrufen  Ubertragung 2

e20000b0: 00DNOVOG 0ONPPODD NODOODOO PEPOBABOD  ................
e20000c0: 00DOOVOG 0ONPPODD NODOODOO PPOBABOD  ................
e2000040: 00DNOPOG 00NPPODD NODOODOO PEPOBABOD  ................
e20000e0: 00DOOVOOG 0OOPPODD NODOODOO PPOBABOD  ................
e20000f0: 00DOOVOG 0ONPPODD PODOPODOO PPOBABOD  ................
uboot> mw 0xe2000000 0x01

uboot> md Bxe2000000

e2000000: 000NOPO1 0OOPPODD NODOODOO BEPOBOBO2  ................
e2000010: ate?8dd? 00000000 NODOODOO GEOBABOD  ................
e2000020: 00DNOVOG 0ONPPODD NODOODOO PPOBABOD  ................
e2000030: 00DNOPOOG 0ONVPODD NODOODOO PPOBABOD  ................
e2000040: 000NOVO1 00NVPODD NODOODOO PEPOBABO2  ................
e2000050: akleetbed8 00000000 0OOOOVOO DOODOBOD S« D,
e2000060: 00DNOVOG 0ONVPODD NODOODOO PEPOBABOD  ................
e2000070: 00DNOVOO 0ONPPODD NODOODOO PEPOBABOD  ................
e2000080: 00OOEVO1 0BOOPODD DOODODOL BOEBOBO2  ................
e2000090: aifake7?2 00000000 0OOOOVOO DOODOBOD CNeoo
e20000a0: 0000OVOOG 00NPPODD NODOODOO PEPOBABOD  ................
e20000b0: 00DNOVOO 0ONPPODD NODOODOO PEPOBABOD  ................
e20000c0: 000NOPO1 00NPPODD NODOODOO PEPOBABO2  ................
e20000d0: abB62ee? 0000OODD 0ODOODOO OOOBOBOD  ................
e20000e0: 00DOOVOOG 0OOPPODD NODOODOO PPOBABOD  ................
eE@@@@f@: 0000NPOD 00NDPODO 0PPNOPOD DPGBABOD  ................
uboot> _

Werbunden 00:17:36 |ANSIW |115200 G-M-1 RF |GROSS |NUM |Aufzeichnen Druckerecho

N K

Figure 78:  Actual count of the Avalon Counter

As you can see in the above illustration, the value of the count_ctl register
at address OxE2000000 is 0x01 which means that the counter is activated.
As can be seen further, the two registers at addresses OxE200000C and
OxE2000010 have a random value. These are the two counter registers
count_reg0 and count_regl which have been automatically assigned the
contents of the actual counter registers count_signal and pre_count_signal.
The two registers at addresses OxE2000004 and OxE2000008 are the two
load registers load_reg0 and load_regl which have been implemented for
loading the count registers with a predefined value in order to change the
time interval between the interrupt signals.

* In order to get a specific period of the counter enter the
commands mw 0xE2000004 0xA0 and mw 0xE2000008
0xFFFF0000.
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*  Type md 0xE2000000 to perform a new memory dump.

As you can see in the screenshot below the two values are written to the
load registers at addresses OxE2000004 and OxE2000008.

#& COM_1 - HyperTerminal

Datei Bearbeiten Ansicht  Anrufen  Obertragung 2

=10l x|

Di=| 5[5

e20001ch:
e20001d0:
e20001e0:
e20001f0:

00000001 PEEEO0OO
1202f36f 00060000
0000P000 PEBAO0O0
0000P000 PEBBO0O6

00060000
00000000
00000000
00060000

00000098
00000000
00000000
00060000

uboot> mw Bxe2000004 Bxal

uboot> mw Bxe2000008 Oxffffoo00

uboot> md Bxe2000000

2000000: PODODVA1 VDODOVad ffffEOGO BOOBABIS  ................
e2000010: 4390761a 00OOOVOO AVOOLOBO DOBOPOBOB Coveeviet.
2000020: PODOOVND VDOVOVOA NOVOBOBD BPOBABOE  ................
2000030: PODOOVND VDOVOVOA NOVOBOGD BPABABOE  ................
2000040: 0ODODVA1 DDODOBa® ffFffEOGO BOOBABIS  ................
e2000050: 439c55a7 00000000 AVEOLVOBO DOEPPOBOB CU.............
2000060: AODOOVND ODOVOVOO MOVOBABD BPABABOE  ................
2000070: AODNOON0 BOOKOOOO QNOKOBOBD BEABABOE  ................
2000080: PODODOO1 BDODDBad ffffBOGO BBABOLIS  ................
e2000090: 43a8347h 0OPOOONOO GVEOBOBO DAPOOBOD C.af............
20000a0: GODNOOOO BDOKOVOD AOVOBABD BPABABOE  ................
20000b0: AODNOVAO PDOOOVOD AOVOBOBD BLABABOE  ................
20000ch: 00DNOVA1 PDODOBaD ffffOOBO BBABOBYS  ................
e20000d0: 43b41416 BOOOOVDO ABAOBOBO BOEBPOBOO Cooovee it
20000c0: 0ODOOONG PDOVOVOD NOVOBOBD BPABABOE  ................

€20000f0: 000DODOD DOOOVOOD DOOOOOGG 60APGOOD  ................
uboot> J
verbunden 00:45:48 [ansTwe [t15e008 -1 [RF [GROSS  [wuM [Aufesichnen  [Druckerecho 4

Figure 79:  Avalon Counter with configured load registers

* Now carry out a memory dump with the md 0xE2000000
command several times in succession and watch the counting

noticeable through the changes in the registers at the
addresses Oxe200000c and 0xe2000010.

You can recognize that the two counter registers will always have values
equal or higher than the contents of the two load registers. This indicates
that the two counter registers are always reloaded with the contents of the
corresponding load registers following an overflow. You can force the
reloading of the counter registers by restarting the counter using the
mw 0xe2000000 0x00 (disable counter) and mw 0xe2000000 0x01 (restart
counter) commands.
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Figure 80:

#& COM_1 - HyperTerminal = il

Datei Eearbeiten

Ansicht  Anrufen  Obertragung ?

n|z| =) 3]

B

uboot> m

uboot>

e20000a0 :
e20000b0 :
e20000c0:
2000040 :
e20000e0:
e20000f0:

2000000 :
e2000010:
2000020 :
2000030
2000040 :
2000050 :
2000060 :
e2000070:
2000080 :
2000090 :
e?0000a0 :
e20000b0 :
e20000c0 :
e20000d0:
e20000e0 :
2000010 :

00000000 DOOVOORD DDOOPDDA 00BBPADD  ................
00000000 DEOOOOOD 000OODPA 000BRABE .. ..............
00000001 DOOODBBaD ffffOODO 00060A98 .. ..............
43b41416 0D000OOOO DOEOOOOD BOOAODOO Co..L.
00000000 DOOOOOOD 00OOODDA 000BOABO  ................
00000000 DEODOOOD 0DOODDDA 0BOBPABO  ................
d Oxe2000000

00000001 D00ODBBaD ffffOO0O 00000Bes .. ..............
ffffOcO4 DOOOOOOD 0OOOODDA 000BOABO  ................
00000000 DOOOOOOD 00OOODDA 000BOABO  ................
000000BA DEOOOBOD BOOBODPA VBOBRABE  ................
00000001 DOOOBBaD ffffOODG 00OBOATO  ................
ffffec’a 00000000 DOEOBOOD 00BOODOO R
00000000 DOOOOOOD 00OOODDA 00OBOABO  ................
00000000 DOODOOOD 0DOOODDA 00OBOABD  ................
00000001 DOOOOBaD ffffOODA 00000Bfc  ................
ffffcc39 00000060 BOOOOOOD 0OBAODOO 9
0AONABRAA DOARAROD GRAAODAA 0AGRRABE .. .. ... ... .. .. ..
00000000 DOOOOOOD 00OOODDA 00OBOABE  ................
00000001 DOODBBaD ffffOO0B 080B0Ba7  ................
ffffaccl 0D000OOOD 00OOODDA 000BOABO  ................
00000000 DOODOOOD 0DOOODDA 00OBOABO  ................
00000000 DOOVOOOD 0VOOODDA 0OOBOABO  ................

verbunden 00:51:01 [anisTe [t152008-M-1  [RF [GROSS  [MUm  [Aufzeichren  [Druckerecha

N Kl

Repeated memory dump of the Avalon counters registers following an

overflow

Besides observing the function of the counter within the terminal window
we can visualize the counter overflow and the resulting interrupt with the

LED.

In order to activate the interrupt of the Avalon counter set
bit1 of the count_ctl register to 1 by entering
mw 0xE2000000 0x03. Writing 0x03 fo the count_ctl
register not only activates the interrupt, but also restarts the
counter. Now the LED on the development board should
flash at a frequency of approx. 2.5 Hz.

The flash rate results of the values (0xAO and OxFFFF0000) previously
written to the two load registers load_reg0 and load_regl. Varying the two
registers' contents will change the flash rate, in doing so values between
0x00 and OxFF are allowed for load_reg0 and values between 0x00000000
and OxFFFFFFFF for load_regl.

In this section you have learned to add an Avalon Slave interface

o a

logic project in order to make the corresponding design

available to an external bus.
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3.3 Use of the SOPC Builder

In this section you will learn how to add new Avalon components using
the SOPC builder and how to use them in the SOPC builder project.

The SOPC Builder is a powerful system development tool for creating
systems including processors, peripherals, and memories. The SOPC
Builder enables to define and generate a complete system-on-a-
programmable-chip (SOPC) in much less time than using traditional,
manual integration methods. The SOPC Builder is included in the
Quartus® II software. For detailed information about the SOPC Builder
see Quartus® II Handbook, Volume 4.

In order to learn how to use the SOPC builder it is advisable to create a
new project rather than changing the counter project discussed in section
3.1.1.

* First copy the VHDL file counter.vhd from the counter
project discussed in section 3.2.4 into the working directory
of the new project. The new working directory
CAPHYTEC\PCM-032_phyCORE-MPC5200B-1O\FPGA-Kif\
Quickstart\Demos\Avalon_Counter_SOPC has been created
on your hard disk by the installation process and already
contains some files.

* Now use the New Project Wizard as described in section 3.1.1
to create a new project.

* As the working directory please enter
CAPHYTEC\PCM-032_phyCORE-MPC5200B-IO\FPGA-
KiN\Quickstart\Demos\Avalon_Counter_SOPC.

* For the project's name and the top-level design entity please
enter Avalon_Counter_SOPC in the appropriate fields of the
NewProject Wizard window as shown below. Click the Next
button to confirm the entries.
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New Project Wizard: Directory, Name, Top-Level Entity [page ﬂ

What iz the waorking directary for thiz project?

IEE\F‘EM-DS2_ph_I,IED RE-MPCE200B-I0VFPGA-KINDuickstat D emoz\Avalon_Counter SOPC | |

What iz the name of thiz project?

I.&valnn_Enunter_SDF'E _l

What iz the name of the top-level design entity for this project? Thiz name is case sensitive and must
exacty match the entity name in the dezign file.

I.-'-‘walu:un_D:uunter_SElF'E _l

Usze Exigting Project Settings ...

< Back I Mesxt = I Finizh | Ahbrechen

Figure 81:

Working directory and project name of the Avalon_Counter_SOPC project

At this point no files will be added to the project. Click the
Next button to skip the New Project Wizard: Add Files [page
2 of 5] window.

Continue to configure the project settings as described in
section 3.1.1.

If all project settings are done properly the summary of the
project settings should look the same as in the next figure.
Click on the Finish button to finalize the project
configuration.

114
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Mew Project Wizard: Summary [page 5 of 5] El

Wihen you click Finizh, the project will be created with the following settings:

Froject directony:
C:./PHYTEC/PCM-032_phyCORE-MPCE200B-10/FPGA-Kit L vickstart/Demoz dyvalon,

Project name: Aevalon_Counter_SOPC
Top-level dezign entity: Avvalon_Counter_SOPC
Murmber of files added: 1]

Murnber of uzer libraries added: 0

Device aszignments:

Family name: Cyclone [l

Device: EFZCAFZ56CE
ED bools:

Dezign entrydsynthesis: <Maonesx

Simulation: <MNaone:

Timing analyziz: <Mones

Cperating conditions:
Core voltage: 1.2

Junctioh temperature range:  0-85 °C

< Back [ext

Abbrechen |

Figure 82: Summary of the project settings

* Start the SOPC Builder by clicking the = SOPC Builder
icon or choosing SOPC Builder from the Tools menu.
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The dialog window of the SOPC builder appears as shown in the next
figure.

4' Quartus TI - C:/PHYTEC,PCM-032_phyCORE-MPC52008-10,FPGA-Kit/Quickstart/Demos/Avalon_Counter_SOPC/Avalon_ Counts
File Edit Yiew Project Assignments Processing Tools Window  Help

s e

= =] I e
JJ b= E '1 Altera SOPC Builder - unnamed.sopc (C:\PHYTEC,PCM-032_phyCORE-MPC52008 10/ FPE

[ i = |
R I [=]
Project Mavigator File Edit Module System  Yiew Tools Help
Entity System Cortents | System Generatmnl
Cyclane || = =
(] Altera SOPC Buiider Clock

s oo Tare g
| - @ AvelolllT 1 vt new comporient.. [ T =
i ame Source MHz
s LProieiair Device Family: | Cyclone || E | | | Beld

clk External 50,0
-Bridyes and Adapters ‘ ‘

Remave:
Intertace Protocols
Legecy Corpanents ¥ Create New System x|
Metrories and Memoty Controllers
Peripherals System Marne: | EgEEE] & scription Clack Base End
[#-PHYTEC
-PLL Target HDL: (¢ “erilog

£ WHDL

|@ Info: Specify a nevy system name.

Cancel I

Hlsralchy _[

Status
Module 4 | _,I
Ao Remove | Edit... I & Nove Up W foye Do Lddress Map I Fitter I
@ Infor Your system is resdy to generate
*| Type [H
Euctt Help I o Frey Mest | Generate

Figure 83:  SOPC Builder main window

* In the Create New System window which opens automatically
after starting the SOPC Builder enter Avalon_Counter_SOPC
in the field System Name and check VHDL.

IN Create New System x|

System Name:lﬂ.valnn_ﬂnurﬁer_SOPC

Target HOL: € “erilog

Ok I Cancel

Figure 84: Entering the System Name
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¢ (Click OK to return to the main window of the SOPC Builder

A system build with the SOPC Builder consists of components which can
be created, configured and connected with each other. A list of the
components already available can be found in the System Contents tab on
the left side of the SOPC Builder main window.

* Look for the component group PHYTEC within the System
Contents tab. Click on the plus icon to expand the group. You
can see that this group contains the component
Ipb_mpc5200b_to_avalon. The Ipb_mpc5200b_to_avalon
component is preinstalled and embodies the MPC5200B's
Local Plus Bus interface which is needed for this example.

3.3.1 Creating a new component with the SOPC Builder

Besides the MPC5200B's Local Plus Bus interface we also need the
counter function. The counter will be implemented as a new component.

* Double click on Create New Component within the System
Contents tab of the SOPC Builder to open the Component
Editor.

18 Component Editor -[of x|

File Templates

Elrtraduction | HOL Files | Sionats | imerfaces | Component wizard |
Introduction

The SOPC Builder component editor is & tool for creating and modifying pluging lnown s components. You can start
with an existing Verilog or YHDL design biock, and the component edtor helps yau create an SOPC Bulder componert
for that block. Alternatively, you can uss the camponent edtor to manually define an Avalon Memory-Mapped inerface
o custon logic.

The output of the componert editor is a file with name ending _hwe.tel. For an input HOL file riamed fifemanre.v or
fifename.vhd, the comporent sdtor saves a componert file named fewaate_hw.tel in the directary whers the
source HOL file s located.

To make your componert appear in SOPC Buider's list of available components, configure the Guartus Il Globsl ar
Project User Libraries to include the path to the *_hwetel file. To use your component in other projects o to share your
component with other designsrs, a good practice is o move all HOL source filss and the *_hwetel file into @ separate
directory and store it in & central location. You can also include supparting files, such as software drivers and
sitvulation filss, inthe same diectory

'ou can provids software drivers flles for your component hardware. 1f you wil uss your component in Mios I
processor systems, you wil liely need to create a software driver to integrate into the Nios Il hardware abstraction
laer (HAL). Note: Starting with v6.1 of the Quartus Il software, the component edtor no langer automatically handies
software filss.

For complsts detalls on the component edtor, ses chapter Camponent Editorin The Quartus i Handbaok, ofums 4
SOPC Buitder (hitp:ifwrvew alters.comfter ature hbigts /s _gisw4.pdf). For deteils on how to write and package
software files for the Nios Il HAL, ses chapter Developing Device Drivers for the HAL inthe Nios if Sofware
Developer's Hendbook (hitp: i afters comfiteraturesbinios2in2sw_niisy2 pf)

(@ Info: Your component is not bassd on HDL. An instance of this component will export reversed-direction signals to 6o
. Warning: The component has no signals.

J | |

Help | { Erev | et | | Finish... |

Figure 85: SOPC Component Editor
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* Click Next to proceed to the HDL Files tab sheet which
allows adding of HDL files to the new component.

* Press the Add HDL File... button to open the File Open
window. Select the counter.vhd file which you copied in a
previous step into the working directory
CA\PHYTEC\PCM-032_phyCORE-MPC5200B-IO\FPGA-
KiN\Quickstari\Demos\Avalon_Counter_SOPC and click
Open.

Waffen x|

Suchen in: |u3 Avalon_Courter_SOPC LI E 9

() dh

(0) Ipb_mpes200b_ta_avalon
Ayalon_Counter_SOPC
(8] Avalon_Courter_S0PC
E] courter vhe
IE] zopc_builder _log

o

Eigene Dateien

™

Arbeitsplatz

i Crateiname: Ic:c-unter.vhd GOtfren |
Metzwerkumageb Dateityp: I Al Dateien ;I Abbrechen |

Figure 86: Adding the counter.vhd file

After you selected the counter.vhd file the Component Editor
immediately runs Quartus® II Analysis & Elaboration in the
background to analyze the HDL file to determine the ports and
parameters of the file, and if the syntax of the file is correct. The
following window indicates the analysis.

IN Analyzing counter.vhd x|

Analyzing counter whd

Running Guartus | HOL Analysis...

Cloze

Figure 87: Analysis & Elaboration of the HDL-Files
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The result of the analysis will be shown in the following window

IB Analyzing counter.vhd Completed x|

Analyzing counter vhd Completed

@ Info:  Agreemert, or ather applicable license agreement | including, ;I
@ Ivfa: withiout lirmitation, that wour u=e iz far the zole purpose of

@ Ivfa: prograrmming logic devices manufactured by Altera and sold by

@ Info:  Attera or its suthorized distributors. Please refer to the

@ Info:  applicable agreement for further detailz.

@ Info:  Processing startec: Fri Feb 15 14:16:02 2008

@ Info: Comimand:. gquartus_map not_a_project --generate_hdl_interface=COPHY TECPCM-032_phr
@ Info: Guartus Il Ans Syrthes successiul. 0 errars, O warnings

@ Ifa Allocated 131 megabytes of memoary during processing
@ Info:  Processing ended: Fri Feb 135 14:16:09 2003
@ Info:  Elapsed time: 00:00:07 -

4 | o

Cloze

Figure 88: Result of the analysis of the HDL file

* Click Close to continue with editing the new component. If
you received any errors or warnings verify the syntax of the
counter.vhd file.

The HDL Files tap of the Component Editor should appear as shown in the
next figure.
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I8 Component Editor =] S|

File Templates

Irtroduction  HDL Files I Signalsl Ir'l'ferfacesl Corponent v\ﬂzardl
b About HOL Files

File Mame Infa
courter whed Gk, 2005.02.13.14:51:54

BS

HOL File=:

- Addd HOL File. Remove HEL File

Top Level File:lcnurrter whd

Top Lewel Module:l - I

I File Matne Infia

Simulation Files:

A Simulstion File.. Fermove Simulation File

o, Warning: avalon_slave_ 0 Signal "olk" has unknown type "export”

|»

o Warning: avalon_slave_ Signal "elrn” has unknowen type "export”.
o WaErning: avalon_slave_D Signal "s_irg" hes unknowen type "egport”.
o Warning: avalon_slave_ 0 Signal "s_out" has unknown type "expart”.

L |

Help | o Prev | Mext |[» | Finish... |

Figure 89: HDL Files tab after adding the counter.vhd file

* Click Next to proceed to the Signals tab sheet which allows
you to assign the signals found in the top-level module of the
component to one or more interfaces.

* To configure the signals left click on the cell you want to edit
and choose the correct entry from the drop-down list.
Configure the signals according to the next figure and the
following table.
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I® Component Editor _ ||:||l|

File Templates

Irdrodudionl HOL Files  Signals I Interfaces | Cammponert v‘.ﬂzardl
P About Signals

Mame Interface Signal Type Wictth Direction
ek clock clk 1 inpLt
#elrn clock reset_n 1 inpLt
¥l |=_address avalon_slave_0 address 4 input
s _chipselect avalon_slave_0 hipselect 1 input
#lle_read avalon_slave_0 read 1 input
#l|s_readdata avalon_slave_0 readdata 32 output
7l |e_write avalon_slave_0 write 1 input
7l|s_writedata avalon_slave_0 writedata 32 input
¥ |=_byteenable avalon_slave_0 byteenable 4 input
¥ |=_waitrequest avalon_slave_0 waitrequest 1 oLt
Hil=_irg conduit_start export 1 oLt
Bls_o avalon slave 0 |

clock =
export_0

avalon_slave_0

=

c:onduit_start

new Avalon Master..

new Avalon Slave..

rnew Avalon Streaming Sonrce...
hew Avalon Streaming Sink. .
rhew Avalon Tristate Master..
new Avalon Tristate Slave...
new Clock Qutput..

new Clack lnpat..

REW COrples..

hew Conduit Inpot..

new interrupt Receiver... il |

new Interrapt Sender..
, Warning: avalon_slave_((Rew Custom mstruction Master... hal O

o, Wiarning: = Slave must have a read or write interface.

Help | 4 Prev | Mext | | Finizh... |

Figure 90: Component Editor — Signals Tab

Name Interface Signal Type | Width | Direction
clk clock clk 1 input
clrn clock reset_n 1 input
s_address avalon_slave 0 | address 4 input
s_chipselect avalon_slave_0 | chipselect 1 input
s_read avalon_slave 0 | read 1 input
s_readdata avalon_slave 0 | readdata 32 output
S_write avalon_slave 0 | write 1 input
s_writedata avalon_slave 0 | writedata 32 input
s_byteenable avalon_slave_0 | byteenable 4 input
s_waitrequest avalon_slave_0 | waitrequest 1 output
s_irq conduit start export 1 output
s_out conduit start 1 export 1 output

Table 4: Signal configuration

© PHYTEC Messtechnik GmbH 2007  L-702¢_1 121



phyCORE-MPC5200B-1/0 with FPGA QuickStart Instructions

Caution: Configure the signals carefully, otherwise the function
of Avalon Slave component can not be guaranteed.

* Click Next to go to the Interfaces tab sheet.

IB Component Editor =]
File Templates

Introduction | HOL Filasl Sighals  Interfaces I Component Wizard I
b Apout Interfaces

— = "glock™ (Clock lhput) 1=
Mame: |clock
Type: |Clock Input ;I
Parameters
[ (Mo parameters)

—~ "export_0" (Conduit Cutput)

Marme: |export_0

Type: |Concuit Cutput

KK

Aszocisted Clock: |clock

— = "avalon_slave 0" (Avalon Slave)

Mame: |avalon_slave 0

Type: |Avalon Slave

L«

Azzocisted Clock: |clock

= Avalon Slave Settings

Slave Addressing  |DYMAMIC VI

Minirmurn Arbitration Shares 1
Can receive stdout/stderr [
Intetlesve Bursts [

=¥ avalon Slave Timing k|

Add Interface | Remove Interfaces With Mo Signals

L, Warning: 51 Slave must have & read or write interface

e | T | Nex‘lp — |

Figure 91: Component Editor —Interfaces tab

* Remove any unused interfaces by clicking the Remove
Interfaces with No Signals button. This removes the default
interfaces which where generated automatically by the
component editor when you added the HDL file and which
are not necessary, as you created your own interfaces with the
automatic type and interface recognition feature.

* Ensure that the Interfaces tab looks the same as in the next
figure, before you click Next to proceed to the Component
Wizard Tab.
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1B Component Editor
File Templates

—loj]

Introduction | HDL Files | Signals  Interfaces | Campanert Wizard |
b About Interfaces

¥ “clock" (Clock Input;

Name: [clockc

Type |cm:k InpLt =1

‘ (Ho parameters)

~ “avalon_slave_0" (Avalon Sk

Name: favalon_slave_0

Type: |Avalon Stave

Azzociated Clock, |clock

=
=

=% Awvalon Slave Seftings

Slave Addressing  |[DYMAMIC

Minimurn Arbitration Shares |1
Can receive stdoutistderr [
m

Irterlzayve Bursts

=% Awvalon Slave Timing

s Read Wt [i o

ul Units |Cycles -
Wirite Wiait [0 4

|'P\pehned Transfer

Read Latency |0 Max Pending Read Transactions |0

Add Interface | Remove Interfaces Wit o Siansls |

(@) Info: No srrors or warnings

Help | 4 prev | Hext | | Finish... |

Figure 92:

down list.

¥ Component Editor
File  Templates

Interfaces tab after removing Interfaces with No Signals

For the Component Group select PHYTEC from the drop-

Introduction | HDL Files | Signais | Interfaces  Cempanent itizard |
b Ahout Companent Wizard

Folder: I—MPCSZDDEV\O\FPGA—KK\QUIERSIErI\[)EmDS\AVaIDH7CDthELSOPC

Coriponent Class Natie: favalon_countsr

Coriponert Display Mare:|

Cariponert Yersior[1.0

Component Graup |

Description ey =
[Cther

IPLL

Petipherals

IPeripheralsDebug and Performance

IPeripherals Display 1
IPeripheralsMicrocontraller Peripherals -~

Created by

Icom:

Parameters,

Bl Paraieter ||| Reitove arameter

Preview the Wizard...

Tyie

(@ Infor Mo errors or wamings.

el |

4 prev | Next B | finsh... |

Figure 93:

Component Editor — Component Wizard
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phyCORE-MPC5200B-1/0 with FPGA

QuickStart Instructions

* Click Finish to close the Component Editor and confirm
saving the changes by pressing Yes, Save.

At this point, the new component is ready to instantiate in an SOPC

Builder system.

e Expand the component group PHYTEC in the Component
Group list by clicking the icon. The new component

avalon_counter should be the first component of the
PHYTEC group.

1B pltera SOPC Builder - Avalon_Counter_SOPC.sopc (C:4PHYTEC,PCM-032_phyCORE-MPC5200B-104FPGA-K] — IEllil
File Edit Module System “iew Toolz Help

System Cantents | System Generation |

1 Mdtera SOPC Builder Target Clack Setting

- Creste new componert...

bl Nioe Il P P ’VDevice Family:ICyclone I - l Natne I Source I MHz | Add
s T Processor clik [External 50,0 \

-Bridges and Adspters Remaove
---Interface Protocaols
[#-Legacy Components
---Memories and Memory Cortrolers
---Per\pherals Uze I Co I Module Name Description Clock Baze End
=l-PHYTEC

S —
[#-PLL
1| | i
Add.. REtnEye: Edlit.... A ayve b ¥ hiove Down Address Map... | Fiter... |
@ Info: “our system is ready to generate.
Exit | Help | 4 Frew | Mext |» | Generate |

Figure 94: New component avalon_counter in the System Contents tab

Now we can create the Avalon_Counter_SOPC project. All the necessary
components for the creation with the SOPC Builder are now available.

In this section, you learned to add a new Avalon Slave
component to the SOPC Builder and with this making it available
to other projects.
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Getting More Involved

3.3.2 Creating a project with the SOPC Builder

To create a system with the SOPC Builder the components have to be
specified, i.e.. added to the project, configured and connected together. If
necessary clock domains must be created and must be provided to the
components.

First we will add the components to the Avalon_Counter_SOPC project.
The first component will be Ipb_mpc5200b_to_avalon (the MPC5200B's
Local Plus Bus interface).

» Select Ipb_mpc5200b_to_avalon from the Component Group
list and click Add to add it to the Avalon_Counter SOPC
project or double click on this component.

18 Altera SOPC Builder - Avalon_Counter_SOPC.sopc {C:PHYTEC,PCM-032_phyCORE-MPC5200B-10' FPGA-KiIt', - |E||1|
Filz= Edit Modulz System Wiew Tools  Helo
System Cantents | System Generation |
1 Bltera SOPC Builder Target——— [ Clack Setting;
o Crest ...
1 N.ra "epnew cempans ’VDevice Family:lec:Ione Il - l Nane I Source I MHz I Add
;@ Mosfrrosessor clk [External |s0,0 |
---Brldges ahd Adapters Remove
[#l-Intertace Protocols
---Legacy Componerits
---Memor\es and Memary Cortrollers
E-Peripherals Use ICD...I Module Marne I Description I Clack I Base Eni
i
avalon_counter 18 add Module ZI
: Hpb_mpcs200b_to_awvalon
E-PLL Add Module
1| | i
Add. Remaove Edit... & Move Up ¥ fowve Dawn Address Map... | Fitter ... |
@ Info: “our system is ready to generste.
Exit | Help | 4 Frev | Mext |[» | Generate |

Figure 95: Adding lpb_mpc5200b_to_avalon to the Avalon_Counter_SOPC project
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phyCORE-MPC5200B-1/0 with FPGA QuickStart Instructions

Before the component will be added to the project a configuration wizard
specific for each component will be started. This wizard (so called
component name MegaWizard) allows to configure the component.

18 |pb_mpc5200b_to_avalon - Ipb_mpc5200b_to_avalon_inskt ﬂ
Ipb_mpc5200b_to_avalon

Ipb_mpec35200k_to_avalon
~Parameters

LPEADDRWDTH |32
LPEDATAMDTH |32
LPETSIZEMDTH |3

LPECSWDTH |2
LPEEAMKWDTH |2

Cancel | Finish I

Figure 96:  MegaWizard for the Ipb_mpc5200b_to_avalon component

* Click Finish to close the wizard without any changes.

1B pltera SOPC Builder - Avalon_Counter_SOPC.sopc (C:4PHYTEC}PCM-032_phyCORE-MPC5200B-10%FPGA-KIt'L -2 x|
File Edit Module Syster  Yiew Tools Help
System Contents I System Generahnnl
1 Altera SOPC Buider Target Gl ST
4 Crests new companert...
% Mo 1l P a ’VDEWCE Farrily; & hlame I Source | hHz | Add
° Miesl Processor ek [External 50,0 |
ridges and Adapters Remove:
erface Protocols
egacy Components
lemaries and Metmary Controllers
-Per\pherals Use |Co.. Mociule Matne Description Clock Base End
E'PHYT_EC [rd E Ipb_mpc5200b_to_av... Ipb_mpcs200b_to_svyalon
N — avalon_master_0 Avalon Master clk
dl | i
Al Remove Edit.... A Move Ug ¥ Move Doy Address Map... | Fitter .. |
0 Error: Ipb_mpe5200b_to_avalon_inst: "lph_mpcS200k_to_avalon_inst avalon_master 0" rmust be connected to an Avalon-MM slave
Exit | Help | 4 Prev. | Mext |» | Generate |

Figure 97:  System Contents tab with [pb_mpc5200b_to_avalon component
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Getting More Involved

The Ipb_mpc5200b_to_avalon component is now added to the list of active
components.

* Now add the avalon_counter component.

* In the avalon_conuter MegaWizard no further configurations
are available for this component. Simply click Finish to close

the window.
x|
avalon_counter
a\ralon_cou?lter

~Parameters

(Mo parameters)

cron_|[Cror |

Figure 98: MegaWizard for the avalon_counter component

Before we add a clock domain as the last component to the project we have
to configure the external clock source.

ter_SOPC.sopc (C:PHYTECYPCM-032_phyCORE-MPC5200B-10%FPGA-KIt: 0 = |EI|£|
ol Help

Target Clock Settings
’VDevice Family:lecIone Il hd I Source Acid

Femoye
Use |Co.. lodule Mame Description Clock Base End
v E Ipb_mpc5200b_to_av... (ph_mpc52006_to_svalon
H— avalon_master_0 Avalon Master clk
v E avalon_counter_inst  |[avalon_courter
— avalon_slave_0 Avalon Slave clk 0300000000 |[0:x0000003 £

Figure 99: Configuring the external clock source
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* Double click on the cell in the MHz column of the Clock

Settings table and enter 33 for the clock frequency of the
MPC5200B's Local Plus Bus.

* Now expand the PLL group in the Component Group list by
clicking the # icon.

e Select the PLL and click on the Add button or double click on
PLL.

Now the Altera PLL Configuration Wizard window opens.

1N pLL - pll

Parameter

Settings

PLL Settings S Interface

~PLL configuration

The &valon PLL configuration wizard crestes a component wrapper around an Altera
ALTPLL megafunction. Use the ALTPLL Megsiwizard to configure the PLL settings.

When you finish configuring the PLL, the PLL clock output appesars inthe clock takble
oh the SOPC Builder System Contents tab.

Launch Altera's ALTPLL MegavWizard

ﬂ Info: Selected device family iz different from the PLL parameterization. Please reparameterize the
Info: Input clock frequency conflicts with the PLL input frequency settings. Please change the inp

Rl | y

Cancel | = Back | et = | Eirish |

Figure 100: Altera PLL ConfigurationWizard

° Clle on the Launch Altera's ALTPLL Megstizard | Launch Altera ’S
ALTPLL MegaWizard button.

The first window of Altera’s ALTPLL MegaWizard opens, as shown in the
next figure.
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B [ X
e ALTPLL _
About Cocumentation

Inputs/Lock

Currently selected device Family: Crclone IT f@

altpllpll ) Match project/default

inclko Able toimplement the requested PLL

inclkD frequency: 23.000 hiHz
Operation hiede: Mormal

[t [Ratio] Ph g OC %)
[cof t1] oo | s000]

~ General

Which device speed grade will you be using? :_ Vi

[ Use military temperatire range devices only

What is the frequency of the inclockD input? ;__33-000 ) _MHz_ V|
[ Set up PLL i L¥DS mode Data rate: Wit dvailable | Mbps
~PLL tupe

“Which PLL type will you be using?
) Fast PLL

) Enhanced PLL

(#) Select the PLL type automatically.

— Operation mode

Hows will the PLL outputs be generated?
#) Use the Feedback path inside the PLL
(%) In Mormal Mode
_ In Source-Synchronous Compensation Made
1 In Zero Delay Buffer Mode
[ Connect the Fhmiric port (bidirectional)
1 With nio compensation

) Create an 'fhin' input For an external Feedback (External Feadback Mode)

Which output clock will be compensated For? i_c;u »v

| Cancel | < Back ” Mext = || Einish |

Figure 101:  Parameter Settings window of Altera’s ALTPLL MegaWizard
* Ensure that the clock frequency is 33 MHz.

e There is no configuration necessary for the PLL. Please
click the Next button seven times to reach the last window
of the configuration wizard.

Use of the ALTPLL MegaWizard is mandatory to generate the files needed
for the PLL. These files are listed in the last window of the configuration
wizard, as shown in the next figure

e Complete the configuration of the PLL by clicking on
Finish.
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i
' .a ALTPLL
Summary

Turn on the files you wish ko generate, A gray checkmark indicates a file that is
automatically generated, and a red checkmark indicates an optional file. Click
altplipll Finish to generate the selected files, The state of sach checkbox is maintained in

subsequent MegatWizard Plug-In Manager sessions.

jnck
US| ik frequeney: 33.000 hHz [BIN

Operation Made: Normal The Megawizard Plug-In Manager creates the selected files in the Following
directary:
Clie [Ratio] Ph g o (%)
11 | oo | 500 | C\PHYTEC|PCM-032_phyCORE-MPCS200E-I0YFPGA-KI QuickstartiDemasi Ay
alon_Counter_SOPC]
Cyelone 11 File: | Description |
[ altpllpll.vhd ariation file
[+ altplipl.ppt FinPlanner ports PPF file
[ altplipl.ine AHDL Include file
[ altplipl.cmp WHOL component declaration file
O altplipll.bsf Quartug 1 symbaol file
O altplipll_inzt. vhd Instantiation template file
[ altplipll_bb.vhd

O altplipll_waveforms. html
O altplipl_wave.jpg

| Cancel H < Back. ” Mext = ” Finish |

Figure 102:  List of files to be generated by the ALTPLL MegaWizard

* Click on Finish again to close the PLL Configuration
Wizard and to return to the System Contents tab of the
SOPC Builder.

In the next figure you can see that the PLL component is added to the list
of active components and the new clock domain pll_cO appears in the
Clock Settings table. This clock will be used as input clock for the avalon
components, whereas the previously existing clock signal clk represents an
external clock signal which will supply the PLL.

The PLL is added to show how to implement multiple clock
domains in the SOPC Builder, but is not essential for the
functioning of the Avalon_Counter_SOPC project. Supplying
the Avalon components only by the external clock signal clk is
also possible.
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Module  System  View Tools  Help

FOPC Builder - Avalon_Counter_SOPC.sopc (C:%PHYTEC,PCM-032_phyCORE-MPC5200B-10%FPGA-KIE

rterts | System Generation |

:Altera SOPC Buildar - Avalon_Counter _SOPC.sope (CHAPHYTECYPCM-032_phyCOI

SOPC Builder

eate new componert...

1z | Processar

= and Adapters

ce Protocols

y Cormponents

ie= and Memaory Controllers

srals

i
avalon_counter
Ipb_mpcs200b_to_svalon

Target Clock Sefting:
’7Devic:e Family:lecIone I - l Name Source MHz Add
clk External 33,0
pll_co pll.co 33,0 emoz
Use |Co. Module Mamme Description Clock Base Enicl
¥ E Ipb_mpc5200b_to_av... lpb_mpcs200kb_to_svalon
H— avalon_master_0 Avalon Master clk
cdl = avalon_counter_inst  |avalon_counter
— avalon_slave_0 Avalon Slave clk 0300000000 |0x0000003 £
odl 2 pit PLL
—3 =1 Avalon Slave clk 0x00000000 (0:x0000001 £

Figure 103: Clock Settings table with the newly generated clock domain pll_c0

The last step regarding the clock domains is to specify which clock drives
which component.

OPC Builder - Avalon_Counter_SOPC.sopc (C:'\PHYTECY,PCM-032_phyCORE-MPC5200B-10% FPGA-KiE - IEllil
Module  Systerm  “iewr Tools  Help

ttents I Systemn Genera‘tionl

30PC Bilder Target—————— [ Clock Setting

ate neww component ...

Sl Processorp ’VDevice Family:lecIone I - l Naine Source hHz Acd

* o clkk External 33,0 =

and Adgpters pll_co pll.co 330 ENprE
e Protocols

Components
=z and Memary Cortrollers
[als Usze |co. Module Natme Descrigtion Clack Base End
y " i 7 E Ipb_mpe5200b_to_av... |lph_mpc5200b_to_avalon

Ia\: On_CSD;DD:rt | x— avalon_master_0 Avalon Master pll_c0

ReInps to_avaon [ E avalon_counter_inst  |avslon_courter

AT — avalon_slave_0 Avalon Slave pll_c0 0300000000 (00000003 £

ol = pll PLL
51 Mis' 0300000000 |0x0000001fF
clk

Figure 104: Assigning the clock domains to different components

Go to the list of active components and click on the clock
setting for Ipb_mpc5200b_to_avalon.

Select pll_cO from the drop-down list.

Proceed the same way for the other components till the list
of active components appears as shown in the above

figure.
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Now we are ready to connect the three components in the list of active
components.

* Move the cursor to the connections panel in the System
Contents tab.

As shown in the figure below connections between the components will
appear.

reate newy component... . ; lﬁ| Natne E— ol
o2 || Processor |Dewce Farmily:{ Cyclone NI - I I I | add

clk External 33,0
:3 and Adapters pll_co pil.co ‘33,0 ‘ Remoyve
e Protocols
wy Components
ries and Memory Controllers
:;als I Use I Co... I Madule Name Clock I Base I End

o avalon_counter
¥ lpb_tpcs200k_to_avalon

-' Il

B avalon_counter_inst
avalon_slave_0

Avalon Slave 0x00000000 |0:x0000003 £

pb_mpcSZDDb_t0_avalon_inst,l’avalon_master_0|

\31 [Evalon Slave

connections panel

000000000 |0:x0000001 £

Figure 105: Possible connections shown in the connection panel

As you can recognize the circles at the junctions are not checked yet.

* Left click on the first junction to connect the two
components Ipb_mpc5200b_to_avalon_inst and
avalon_counter_inst.

e Continue with connecting avalon_counter_inst with the
pll.

The list of available components should now look identical to the next
figure.

SOPC Builder - Avalon_Counter_SOPC.sopc (C:4PHYTEC,PCM-032_phyCORE-MPC5200B-104FPGA-Kit',0 i [l ]
Module  Systern  Miew  Tools  Help

wterts | System Generation |

SOPC Builder Target el SR

-eate hewy component ...

el Prncessnrp ’VDevice Family:ICyc:IDne Il - l Mane Source Mz Add
o Ak clk External 33,0 =

= & apters pil_co piLco 330 EOyE

e Protocols

v Components

‘ez and Metnory Controllers

ferals | Use I Co... I Module Marne Description Clock Base Enicd

* v = Ipb_mpc5200b_to_avalon_inst [ph_mpci200b_fo_avalon

¢ avalon_courter
¢ Ipb_mpcs200b_to_svalon

avalon_master_0 Avalon Master

¥ B avalon_counter_inst Evalon_courter
» avalon_slave_0 valon Slave pll_c0 0x00000000 (0x0000003 £
' ~ = pl PLL
=1 ealon Slave clk 0x00000000 |0x0000001 £

Figure 106:  Connection panel with connections between the components
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Please note that two of the three errors shown in the message window of
the SOPC Builder disappeared after the components where connected.

The final step before we can generate the top-level entity of the
Avalon_Counter_SOPC project with the SOPC Builder is to configure the
address decoding.

As you can see the base addresses of the avalon_counter_inst instance and
the pll instance are the same, which means that they overlap. This is also
indicated by the remaining error message in the message window. The size
of the avalon_counter_inst is 0x3F so the pll instance should start at 0x40.

* Double click on the Base settings for the pll and enter
0x00000040.

The System Contents tab should now contain no further errors.

- Avalon_Counter_SOPC.sopc {C:YPHYTEC,PCM-032_phyCORE-MPC5200B-10%FPGA-Kit, Quic 101 x|

detn Miewe Tools  Help

an eneration |

Target Clock Setting
...
!pone ’7Device Family:IC\;clone I - l Hame Source hHz A
clk External 33,0 =
N pll_co pll.c0 23,0 creee
-y Cortrollers
Uze | Co.. Macule Marme Description Clock Base Encd
" v E Ipb_mpc5200b_to_avalon_inst (Ipb_tmpcS200b_to_svalon
j}:rt | avalon_maszter_0 Avvalon Master pll_c0
to_gvsEion ol [E avalon_counter_inst Evalon_counter
avalon_slave_0 Loyvalon Slave pll_c0 000000000 (0x00000032 £

cdl = ph FLL

valon S ' 0x00000040 (0x000000Ef

1| | 2l

J Remove Edit... i hove Up ¥ hiove Down Address Map... Filter... |

Exit | Help | 4 Frev | Mext |» | Generate |

Figure 107:  System Contents tab with complete system configuration for the
Avalon_Counter_SOPC project

© PHYTEC Messtechnik GmbH 2007  L-702¢_1 133



phyCORE-MPC5200B-1/0 with FPGA QuickStart Instructions

* Open the System Generation tab by clicking the Next
button, or by clicking the appropriate tab.

1 Altera SOPC Builder - Avalon_Counter_SOPC.sopc {C:}PHYTEC,PCM-032_phyCORE-MPC5200B-10' FPGA-Kit' Duickstart',D i ] 4
File Edit Modulz System Yiew Tools Help

System Conterts  Systemn Generation I

Option:
System module logic will be created in YHDOL

[ Simulation. Create project simulatar files. R Sirnuletar

Exit | Help o Prev Hext {“Generate |

Figure 108: System Generation tab

* Click Generate to start the generation.

e Confirm saving of the system.
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L™ sltera SOPC Builder - Avalon_Counter_SOPC 1. ol x|
File Module System Miew Help

Syster Conkerks | SyStan Garer SO |

Options
[~ SDK. Generate header files, library files, and memory contents For CPUs) and peripherals in your system,
[¥ HOL, Generate system module logic in YHDL,

[~ simulation. Create simulabor project files, Rur Sifmulstor

- T |

Info:
nfo: Running guartus IT shell

Info: Werziom 6.1 Build 201 11/27/2006 5J Web Edition

right (€] 1951-2006 Altera Corporaticm. All rights reserved.
our use of Altera Corporation's design tools, logic Functions
4 other zoftware and tocls, and itz AMPP partner logic
wnctions, and any output files from any of the foregoing
including device prograuwwing or zimulaticn filez), and any

ciated dommencation or information are expressly subject

ent, Altera Megacore Fumc
r applicable licemse agreeuent,
that your use iz for the scle purpose of
: programming logic devices wamufactured by altera and ssld by
: Altera or itz authorized distributors. Fleaze refer to the
le agrecwent for further detailes.

Z2ing started: Wed Mar 21 15:24:22 2007

quartus_zh -t Avalon counter SOFPC_setup_guartus.tel
oy o ooy 2o counier coRc celln ouaiiao

including,

Infe: Allocated 41 megabybes of wemory during processing
Info: Procezzing ended: Wed Mar 21 15:24:2% 2007
Info: Elapsed tiwe: 00:00:00
# 2007.03.21 15:24:23 (¥]) Coupleted gemeration for systew: Avalon_Counter SOFC.
# 2007 03 .21 15:24:-23 (%) THE FOLLOWING SYSTEM ITEMS HAVE EEEN GENERATED :
S0PC Builder database : C:/FPhybagic/pcMPCS200E-I0/Dewos,/ALTERL Avalon_Counter_ SOPC/Avalon_Counter SOPC.ptf
System HDL Model : c:/Fhybasic/pcMPCS?005-I0/Deucs/ALTERA/Avalon counter soPc/avalon counter sopc wvhd
Systew Generation Script : ¢:/Fhybasic/pcHPCS200F-I0/Dencs/ALTERA/Avalon_Counter SOPC/Avalon Counter SOPC_generation_scri) Dt

Press 'Exit' o ewit.

4 |

"l

Exit | < Prev | blEst = | Re-Generate |

Figure 109:  System Generation tab after successful generation

During the generation of the system the SOP builder will give you lots of
information about the single steps of the process. When the system
generation 1s finished the System Generation tab of the SOPC Builder
should indicate O errors and O warnings and should appear as shown in the
above figure. All VHDL files which are necessary for the
Avalon_Counter_SOPC project are available now.

e Click on Exit to close the SOPC Builder and to return to the
main window of the Quartus® II tool chain.

After all VHDL files are generated from the SOPC Builder we have to
configure the Avalon_Counter_SOPC project the same way as we did with
the Avalon_Counter project.

First we will add all necessary files to the project.
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* Now click on the icon Settings ﬂ to enter additional project
settings.

* Select Files from the Category list to add the files necessary
for the project.
* C(Click the Browse button to open the Select File dialog

box.

e Enter *.vhd in the field File Name and press <Enter>

Sucher in: I@ﬂvalun_tnunter_SDF’E j - c5 B9~
sopc_builder
db

Ipb_mpcS52006_to_avalon

altplipll. vhd
avalon_counter_insk,whd
Avalon_Counter_SOPC, vhd
clock_0.whd

counker,whd
Ipb_mpcS200b6_to_avalon_inst.vhd

pll.vhd

Deskiop

Y

Eigene Dateien

™

Arbeitzplatz

<
Hetzmwerkumast EET=TIETES

<]

ung
Drateityp: I Diesign Files [".tu:lf;".vhd;“.vhdl;“.v;“.vlg;“.verilug_j Abbrechen |

2

Figure 110:  Select File dialog box with all available VHDL files

* Now go to the working directory of the project and mark all
visible VHDL-files except counter.vhd and click Open to add
them to the project.

The counter.vhd file will be added to the project by means of a script file
which was generated by the SOPC Builder. However accidental adding the
counter.vhd file together with the other files wouldn't be prejudicial.
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e Again click the Browse button to open the Select File
dialog box.

* Enter *.gip in the field File Name and press <Enter> or select
Script Files (*tcl,*.sdc,*.qip) from the File Type drop-down
list.

* Select the file Avalon_Counter_SOPC.qip
* Click Open and then click Add to add the selected file to the

project.
x
Cateqgory:
- Files
- Libraries Select the design files vou want to include in the project. Click Add Al to add all design files in the
. Device project directary ta the project.
=- D_perating Settings and Conditions
- Woltage .
i Fil : Add
i Temperature Bl =N —I —
[#- Compilation Process Settings File marne Add Al
[#- ED& Tool Settings Avalon_Counter_S0OPC.gip
[#- Analysis & Spnthesis Settings altplipll.crp Bemove
[+ Fitter Settings altplipll. vhd

avalon_counter_inzt.vhd
Avalon_Counter_SOPC. ptf
Avalon_Counter_SOPC. sopc

El- Timing Analysiz Settings
- TimeGuest Timing Analyzer
Dawn

LR

B E_Iassic: Timing &nalyzer Settings Avalon Counter SOPC. vhd
i Classic Timing Analyzer Repol clock Owhd :
= Ei 1
- Aggembler Ipb_mpc5200b_to_avalon_irst vhd Lropeties
- Diegign Assistant pll.whd

- SignalT ap Il Logic Analyzer

- Logic Analyzer Interface

[#- Simulator Settings

- PowerPlay Power Analyzer Settings

N al B e |

Figure 111:  Files list with all necessary files fort he Avalon_Counter_SOPC project

* Click OK to close the Settings dialog box.
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44! Quarkus 1 - C:/PHYTEC /PCM-032_phy CORE-MPC52008-10;

@F\Ie Edit Visw

Click on the ™ Start Analysis & Synthesis icon to start the
analysis and to test the implementation of the new code.

Please re-examine the implementation if the analysis does not
result in the message shown in the following figure.

=18l
=181

Project  Assignments Processing Tooks Window Help

“DDEﬁ\@H@&\ﬂ o4 |[vaon counter_50PG B[R AR ACRATNL R A \®\®|!|@‘

Project Havigator “* & Compilation Report - Flow Summary |
Entity
&y Cyokne I EP2CAF25ECE " EE Legal ot
B, Avwalon_Counter_SOPC +SBEE Flow Summary

+~¢ZHE8 Flow Settings
€3 Flow NoreDefult Globsl Setti Flow Status Suceessful - Mon Feb 25 14:51:47 2008
: %E Em E';PSEE' Time Duattus Il Versian 7.2 Build 175 11/20/2007 SF 1 5 Web Editian
. £ Revikion Name Avalon_Courter_SOPC

(L] Analysis & Synthesis
& Taoplevel Entity Name Avalon_Courter SOPC

EyHierarchy | B Files | ¥ Design Urits Farmily Cyclore Il

Stat = Device EP2C8F256C8
Wadie [Progiess % [ Tme ® | UL EsS ]
‘nalysis & Syrihesis 000015 Met timing requirements S

Total lagic slements 419

Total crmhinational functiors: 407

Jouartus 1 X egioers 413
= 419
\-!,) Analysis & Synthesis was suzcessfl (27 wamings) 45

o

.
r S-hit elements 01

TatalPLLs 1

4] |

o

Message -]

=]

eebbeeteey

HEEE®

Info: selected Auto state machine encoding method for state machine *|Avalom Counter_SOPC|avalon Counter_inst:the_svalon cOUNTEr_inst|avalon COUMTEL:the_svalon_coun

Info: Encoding result for state machine "|Avalon Counter S0PC|avalon counter inst:the avalon counter instl|svalon counter:the avalon counter|avalonstate”

Info: Registers with preset signals will power-up high

Info: DE¥ CLEn pin will set, and not reset, register with preset sigmal due to NOT Gate Push-Back

Info: Duplicate registers merged to single register

Warning: Dutput pins are stuck at VT or GID

Warning: Design comtains 1 input pin{s] that do not drive logic

Info: Iuplemented 663 device resources after synthesis - the final rescurce count might be different

Info: Quartus IT Analysis & Synthesis was successful. 0 errors, 27 warnings le
5

System (4] _#, Processing (74) A Ewtralnfo j_Info(43) A Waming[25] & _Critical'w/aining_, Emor i Suppressed f, Fla

[Message: 0ot 151

2| #| [tocaion = [ loesie

For Help, press FL

f TR | Tdle: ==

Figure 112: Result of the analysis and synthesis process of the Avalon_Counter_SOPC
project

When carrying out the synthesis, the Quartus® II tool chain generates 27
warnings. However, this is not a problem for further execution of the
project. You can examine the warnings in the Warning tab.

138
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Met hinirg requienients His
| Lt | o e =l
*[ Type [Message
; i TWarning (10335): Unrecognized synthesis attribute “auto dissolve® at Awalom Counter SOPC.whd (61]
N Warning (10335): Unrecognized synthesis attribute "auto_dissolwe” at Awalon Counter 30PC.whd(319)
3 Warning (10335): Unrecognized synthesis attribute "auro_dissolwe” at Awalon Counter 30PC.whd(574)
B Warning (10335): Unrecognized synthesis attribute Tauto_dissolve” at Awalon Counter SOPC.whd (785)
ay Warning (l0335): Unrecognized synthesis actribute "auto_dissolve” at Avalon Counter_SOPC.whd(991)
5 Warning: Can't analyze file -- file C:/PHVIEC/FCHM-032_phyCORE-MPC52005-I0/FPGA-Kit/Quickstart/Denos/Avalon Counter SOPC/altera europa support.vhd is missing
N Warning {10492): VHDL Frocess Statement warning at pll.whd(170): signal "reset_inputl” is read inside the Process Statement but isn't in the Process Statement's sensitis
N Warning {14130): Reduced register "pll:the_pll|status_reg out[15]" with stuck data_in port to stuck value GND
N Warning {14130): Reduced register "pll:the_pll|status_reg out[14]" with stuck data_in port to stuck value GND
N Warning {14130): Reduced register "pll:the_pll|status_reg out[13]" with stuck data_in port to stuck value GND
B Warning (14130): Reduced register "pll:the pll|status_reg_out[12]" with stuck data_in port to stuck walue GND
ay Warning (14130): Reduced register "pllithe pll|status_reg_out[11]” with stuck data_in port to stuck value GND
Ay Warning (14130): Reduced register "pll:the pll|status_reg out[10]" with stuck data in port to stuck value GND
Ay Warning {14130): Reduced register "pll:the pll|status_reg out[9]" with stuck data in port to stuck walue GND
N Warning {14130): Reduced register "pll:the pll|status_reg out[8]" with stuck data in port to stuck walue GND
N Warning {14130): Reduced register "pll:the pll|status_reg out[7]" with stuck data in port to stuck walue GND
N Warning {14130): Reduced register "pll:the pll|status_reg out[6]" with stuck data in port to stuck walue GND
N Warning (14130): Reduced register "pll:the pll|status_reg out[5]" with stuck data_in port to stuck value GND
ay Warning (14130): Reduced register "pllithe pll|starus_reg out[4]” with stuck data_in port to stuck value GND
Ay Warning (14130): Reduced register "pllithe pll|status_reg ouc[3]" with stuck data_in port to stuck value GND
Ay Warning {14130): Reduced register "pll:the pll|status_reg out[2]" with stuck data in port to stuck walue GND
N Warning {14130): Reduced register "pll:the pll|status_reg out[1]" with stuck data in port to stuck walue GND
N Warning {14130): Reduced register "pll:the pll|status_reg out[0]" with stuck data in port to stuck walue GND
a Uarning: Output pins are stuck at WOC or GND
a Uarning: Design contains 1 input pin{s) that do not drive logic
al | |
System (4] A\ Processing (74) Jy Extralnfo }y Info (43) } Warning [25) A CiicalwWaming A Enor A Suppressed  Flag [
[Mescage: 1o 27 4| #| [Focsion = =

For Help, press F1 TR | e T

Figure 113: Messages in the Warning tab

In a final step we have to configure the assignments for the
Avalon_Counter_SOPC project. As the pin names created by the SOPC
Builder are very long and difficult to enter you will learn two alternative
ways for entering the signal names without typing.

» Start the Assignment Editor by selecting Assignment Editor
in the Assignments menu or clicking the Assignment Editor

icon & .

e To define the functions of the FPGA's 10s select Pin from
the category Locations within the category bar.

As you already performed an analysis all signal names are known to the
Assignment Editor.

* Double click on the word new in the first column (70
column) of the spreadsheet.

* Now select the signal you want to enter from a drop-down
list.

* Next you have to specify the location for the signal you just
entered. Double click on the cell in the Location column next
to the name you have just entered. From the drop-down list
select the correct pin according to Table 5. You can also start
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typing the pin number and let the Assignment Editor
automatically complete it for you.

e Continue until all you entered all pins as listed in Table 5.

* When you are finished entering all signals for the project
move the cursor to the /O standard column. Press the left
mouse button and select the whole column.

* Click on the Edit bar on top of the spreadsheet and select
3.3-V LVCMOS from the drop-down list.

In the following you will learn a second way to enter the Assigments.

* Click on the Compilation icon ™ or choose Start

Compilation from the Processing menu.

» After successful compilation select Back-Annotate
Assignments .. from the Assignments menu which opens the
Back-Annotate Assignments dialog box.

Back-Annotate Assignments ﬂ

Back annotation type:

—Azzignments to back-annatate

Device azzignment
Firn & device aszighments
Fin, cell & device assighments
O Demote cell assignments to: |LABS E I
Fin, cel, routing # device azzignments
Delay chaing

Gl elole

— Save intermediate synthesiz results
[T Save a nodelevel netlist of the entire desion into a persiztent source file

File name: |

Figure 114: Back-Annotate Assignments dialog box
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0/FPGA-Kit/Quickstart/Demos;/Avalon_Counter SOPC/Avalon_Counter SOPE - &vaImL.C

Window Help

Click OK without making any changes in the Back-
Annotate Assignments dialog box, to start the back
annotation.

Return to the Assignment Editor, or Start the Assignment
Editor by selecting Assignment Editor in the Assignments

menu or clicking the Assignment Editor icon & i not
already open.

=l
g - |

unier_SOPC v”?}ﬁj@@@|@|b?'o|'®€§‘5|@‘@|&‘|

@ Compilation Fepart - Flow Summary

I @ Assignment E ditor |

7
Locations ﬂ
@ L
= Comb, cel
— Rodstertel =
[l
1l Information: | This cell specifies the pin name to which you want ta make an assignment.
&
ﬁ i‘ Edit: | /| [Ipb_ad_to_snd_from_the_lpb_mpc5200b_to_avalon_inst[4]
B :B& ITU Location I} Bank IO Standard General Function Sp=1
- 1 PIN_D1S 3 3.5-V LWTTL Raow IjO LV
E 2 <P |pb_ad_to_and_From_the_lpb_mpcS200b_to_avalon_nst[27]  |PIN_AS 2 3.3-Y LVTTL Column /S LY
IEIE 3 a5 _out_From_the_avalon_counter_inst FIN_L9 4 3.3V LVTTL Column IS LY
- |14 <@ Iph_ad_ta_and_from_the_Iph_mpcS200b_to_avalan_inst[1]  |PIN_512 3 3.53-Y LYTTL Row 10 LY
' 5 ¥ |pb_ad_to_and_from_the |pb_mpcS200b_to avalon_inst[24]  |PIN_H12 3 337V LYTTL Row Ifo LY
’CT) 6 3 pll_c0_out PIN_L4 1 3.3V LYTTL Row Tj0 L
,g o <P Ipb_ad_to_and_From_the Ipb_mpcS200b ko avalon_inst[21]  |PIN_F15 3 3.3V LVTTL Row [jo LY
—|I|& =« |pb_ad_to_and_from_the_Ipb_mpcS200b_to_avalon_inst[18]  |PIN_A10 z 3.3 LNTTL Column IiT Ly
% |19 <P |pb_ad_to_and_from_the_|pb_mpcS200b_to_awvalon_inst[15]  |PIN_C14 £ 3.3V LVTTL Row IO L
—l10 ¥ |pb_ad_to_and_from_the_lpb_mpcS200b_ta_avalon_nst[12]  [PIN_EL6 3 3.3-¥ LVTTL Raow If0 LY
11 <@ Iph_ad_to_and_from_the_lpb_mpcS200b_to_avalon_inst[9]  |PIN_F13 5 3,534 LYTTL Row 1/ L
12 I9*|pb_cs_n_to_the lpb_mpcS200b_to_avalon_inst[0] PIN_E11 2 3.3-Y LVTTL Calumn I L
15 |lﬂ'Ipb_rdwr_n_to_the_lpb_mpcSZDDb_to_avann_inst FIN_F13 3 3.3V LYTTL Row IfO Ly
14 BB ~ASDO~ PIN_CS i 3.3V LNTTL Riow 1JO =
15 = |pb_ad_to_and_from_the_Ipb_mpcS200b_to_avalon_inst[6] PIN_G15 3 3.3V LYTTL Riow TjQ LY
16 <@ Iph_ad_ta_and_from_the_Iph_mpcS200b_to_avalan_inst[29]  |PIN_G13 3 3.5V LYTTL R I Ly
l?l EB=Ipb_ale_n_to_the_|pb_mpcS200b_to_avalon inst PIN_A13 z 3.3-Y LYTTL Column IfQ iu'lll
[l »

0

2 -to lpb_ad to_and from the lpb mpcS200b_to_avalon_inst[7] -remove
1 -to 1pb_ad to_and from the lph mpcS200b_to avalon inst[30] -remowve

-t Inh dint from the Inh wneR200h fn awalon inan —remnse

Figure 115: Assignment Editor after back annotation

It is advisable to sort the signals in alphabetic order to

make it easier to compare the spreadsheet with Table 5.
Click on the title of the first column (7o column). Now the
signals should appear in alphabetic order meaning that clk
is the first signal of the spreadsheet.

Next you have to correct the location for the signals.
Double click on the cell in the Location column next to the
name you have just entered. From the drop-down list select
the correct pin according to Table 5. You can also start
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typing the pin number and let the Assignment Editor
automatically complete it for you.

* Continue until all you corrected the locations for all pins as
listed in Table 5.

Use of the Back-Annotate function results in three more signals
(starting with a tilde). This signals are of no importance and you
don't have to change anything in the corresponding assignments.

*  When you are finished entering all signals for the project
move the cursor to the I/O standard column. Press the left
mouse button and select the whole column.

* Click on the Edit bar on top of the spreadsheet and select
3.3-V LVCMOS from the drop-down list.

* After you finished all assignments the Assignment Editor
should look as shown in the following figures.

't @ Complation Report - Flow Summary | & Assignment Editor™ |

=
]
Ed
(=]
T @ informaton: | specfies the 110 a pin. Diff famil t different 1/0 standards, and restrictions apply to placing pins with different 10 standards together, For detailed information, ref
&
. = Edit: . 3-V LVCM
A 1 ¥|W[3.3-v Lvemos |
£ [ro JLocaton 1/0Bank 1/0 Standard General Funcion Reservec |
1 e clic |PIN_H2 1 3.3-V LVCMOS Dedicated Clock
Ll |E |43 Ipb_ack_n_from_the_pb_mpc5200b_to_avalon_inst PN R1D 3 3.3-VLVCMOS Colurnn 1/0
[ﬁ [ <07 Ipb_ad_to_and_from_the_ipb_mpc5200b_to_avalon_inst[0] PIN_K11 4 3.3 LVCMOS Column 1/0
: 4 < Ipb_ad_to_and_from_the Ipb_mpc5200b_to_avalon_inst[1] PIN K10 4 3.3V LVCMOS Coumn 10 L
5 |4 Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[2] PIN_P12. = 3.3-V LVCMOS Calurnn 1/0 LvDS61p
¢35 | [E——< ob_2¢._to_and_trom_tne tob_mpe5200b,_to_avalon_nst(3] PN P13 s 3.3 LvCMOS o 1/0 oséin
l% 7 'E’H:_ﬂ_h;aﬂjﬂm the_ipb_mpc5200b_to_avalon_inst[4] PIN_T12 4 3.3V LVCMOS | Column 10 LVDS60p, DPOK4/D. ..
== ||[8____|«iob_ad_to_and_from_the Ioh_mpcs200b_to_avalon_inst{S] PINR12 4 3.3 LVCMOS Cokmn 1/0 LvDs60n
“» |8 'C’E 2d_to_and_from_the_Inb_mpc5200b._to_avalon_inst(s] PIN_T13 4 3.3-V LVCMOS Column 1O LvDSSSp
— [z < Ipb_2d_to_and_from_the Iph_mpc5200b_to_avalon_inst(7] PN R13 B 3.3-VLVCMOS Column 1/0 LVDS5an
L |40 Ipb_ad_to_and_from_the_ipb_mpc5200b_to_avalon_inst[s] PIN_T14 4 3.3V LVCMOS Column 1/0 LVDSSEp.
12 < from 5200b_to_avalon_inst[d] PIN R14 4 3.3V LVCMOS Colurnn 1/0 LVDSS8n
13 <. Ipb_ad_to_and, _h‘Hunxm_h_ngmMml PIN_M11 0 3.3 LVCMOS Calumn 1/0 LVDSS7p
4 o from, n_inst{11] PIN |11 & 3.3-V LVCMOS (Column 1/0 LVDSS7n
15 < Ipb_ad_to_and_from_the_ipb_mpc5200b_t m_mlmmw PIN_N1L 4 3.3-V LVCMOS Column 1/0 VREFB4D
i3 <0 Ipb_ad_to_and_from_the lpb_mpc5200b_to_avalon_inst[13] PN P11 4 3.3V LVCMOS Cokumn 1/0
17 -u);g ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[14] PIN_T3 = 3.3V LVCMOS | Column 1/0 LVDS77p
18 <5 Ipb_2d_to_and_from_the_lpb_mpc5200b_to_avalon_inst[15] PIN R3 B 3.3-V LVCMOS Colurmn 1/0 LvoS77n/DEV_OE
19 <% Ipb_ad, m_pﬂ__ﬁun the_Ipb_mpc5200b_to_avalon_inst{16] PIN_PS r 3.3V LVCMOS Calumn 1/0 LvDS76p
20 £ mpcs200b_to_avalon_inst[17] FIN P4 B 3.3V LVCMOS Coluwn 1/0 LvDS 760
21 4% Ipb_ad_t B:_ad_ﬁm the_lpb_mpc5200b_to_avalon_inst[18] PIN_T4 4 3.3-V LVCMOS Column 10 VDS 75D
= 2 < pb_ad_to_and_from_the_iph_mpc5200b,_to_avalon_inst{19] PIN R4 3 3.3/ LVCMaS Column 1/0 LvDS75n
| 3 <0 Ipb_ad_to_and_from_the _ipb_mpc5200b_to_avalon_inst[20] PIN_TS 4 3.3V LVCMOS Column 1/0 LVDS74p, DPOKZ/D..
i 24 < pb_ad_to_and_from_the Ipb_mpc5200b_to_avalon_inst[21] PIN RS 4 3.3V LVCMOS Colurmn 1/0 LvDS 740
3 25 |4 Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst{22] PIN_TZ 4 3.3-¥ LVCMOS Calurn 1/0 LVDS70p !
2% < Ipb_ad_to_and_from_the lpb_mpc5200b_to_avalon_inst[23] PIN R7 4 3.3-VLVCMOS Colurnn 1/0 LVDS700
27 < Ipb_ad_to_and_from_the_ipb_mpc5200b_to_avalon_inst[24] PIN_L7 4 3.3V LVCMOS Column 1/ LVDS6%p
B 140ibb ad_to_and from the lpb_mpcS200b_to_avalon inst[25]  |PIN L8 4 3.3V LVCMOS Column 1/0 LvDS6sn
29 -UE 2d_to_and_from_the_Ipb_mpc5200b_to_avalon_inst[26] PIN_T8 4 3.3-V LYCMOS Column 1D LVDSE8p
30 |<Fipb_sd _to_and_from_the lob_mpcS200b_to_svalon_inst[27]  |PIN RS 4 3.3V LvCMOS Calumn 1/0 LVDS88n
31 |4 Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[25] PIN_T9 4 3.3V LVCMOS Column 1/0 LVDS&7Dp.
32 ipb_ad_to_and_from_the lob_mpc5200b_to_avalon_inst[29] PIN RS 4 3.3V LVCMOS | Column 10 LVDS67n
33 <. Ipb_ad_to_and_from_the_ipb_mpc5200b_to_avalon_inst[30] PIN_N8 3 3.3-V LVCMOS Calumn 1/0 VREFB4NL
34 < ipb_ad_to_and_from_the Ipb_mpc5200b_to,_avalon_inst([31] PIN_TE 2 3.3-VLVCMOS Colurnn 1/0 LvDS72p
35 |L5*Ipb_ale_n_to_the_lpb_mpc5200b_to_avalon_inst PIN_R11 5 3.3V LVCMOS Column 10 VD550
Flih m . o #hin Ik anrENAR An aidon I o aien » R i e
| < 1

)| e

Figure 116: Assignment Editor with completed pin assignments
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@ Compilation Beport - Flow Surnmary I @ Assignment Editor™
—[=
- n"LUEdtiUI‘\S 3
— &
L 1=+ PLL
=N 9 Comb. cel x|
ﬁ Information: | Specifies the Ij0 standard of a pin. Different device Families support different Ij0 standards, and restrictions apply to placing pins with different IO standards tc
= .
=214 Edit: ¥\ [3.3-v Lvcmos |
H:H To Location IjoBark  [IfO Standard General Function Special Function ;I
:B!.E 25 < Ipb_ad_ta_and_from_the_|pb_mpcS200b_to_avalon_inst[22]  |PIN_T7 4 3.3-Y LYCMOS Column Ij0 LYDS70p
= |||26 “FIpb_ad_to_and_from_the_Ipb_mpcS200b_to_avalon_inst[23]  |PIN_R7 4 3.3-Y LYCMOS Column IjQ LYDS70n
E 27 <F|pb_ad_to_and_from_the_lpb_mpcS200b_to_avalon_inst[24]  |PIM_LT 4 3.3-Y LYCMOS Column I)0 LYDSE3p
|§ 28 <&FIpb_ad_to_and_from_the_lpb_mpcS200b_to_avalon_inst[25]  |PIM_L& 4 3.3-Y LWCMOS Column I/Q LYDS63n
- 29 < Ipb_ad_to_and_from_the_Ipb_mpcS200b_to_avalon_inst[26]  |PIM_T& 4 3.3-Y LYCMOS Column I/Q LYDS6Ep
? 30 < Ipb_ad_to_and_from_the_Ipb_mpcS200b_to_avalon_inst[27]  |PIN_RS 4 3.3-Y LYCMOS Column I/Q LYDSEEn
|CT,) 31 < |pb_ad_to_and_from_the_Ipb_mpcS200b_to_avalon_inst[28]  |PIM_TS 4 3.3-Y LYCMOS Column I/Q LYDSE7p
’z 32 < |pb_ad_to_and_from_the_Ipb_mpcS200b_to_avalon_inst[29]  |PIN_RG 4 3.3-Y LWCMOS Column I/O LYDSE7n
—133 < Ipb_ad_ta_and_from_the_|pb_mpcS200b_ta_avalon_inst[30]  |PTM_M& 4 3.3-Y LWCMOS Column I/0 'REFE4M1
“F |34 < Ipb_ad_ta_and_from_the_|ph_mpcS200b_to_avalon_inst[31]  |PIN_TA 4 3.3-V LYCMOS Column Ij0 LYDS7Z2p
—||35 I0”|pb_ale_n_ko_the_Ipb_mpcS200b_to_avalon_insk PIN_R11 4 3.3-Y LYCMOS Column Ij0 LYDS65n
36 |Ii'Ipbfcsfnft07theflpbfmpCSZUUbftofavaloanst[U] PIN_M10 4 3.3-Y LYCMOS Column IjQ LYDS6EN
37 |Ii'Ipb_cs_n_t0_the_lpb_mpcSZDDb_to_avann_inst[1] PIN_T11 4 3.3-Y LYCMOS Column I)0 LYDSBSp
38 I’WIpb_int_FrUm_the_Ipb_mpcSZDDb_tU_avaIDn_inst PIN_R& 4 3.3-Y LWCMOS Column I/Q LYDS72n
39 IWIpb_oe_n_to_the_lpb_mpcSZDDb_to_avaIDn_inst PIN_L2 4 3.3-Y LYCMOS Column I/Q LYDS64p
40 Ili'|pb_rdwr_n_to_the_|pb_mpcSZDDb_to_avaIDn_inst PIN_L1O 4 3.3-Y LYCMOS Column I/Q LYDSE4n
41 IIi'Ipb_ts_n_to_the_lpb_mpcSZDDb_to_avann_inst PIN_T10 4 3.3-Y LYCMOS Column I/C LYDSE3n
42 | s pll_co_out PIN_AS z 3.5-Y LYCMOS Calumn 1/0 LvD517p
43 I reset_n PIN_MS 4 3.3-Y LWCMOS Column I/0 LYDSEED
44 ¥ 5_jra_from_the_avalon_counker_inst PIN_P2 1 3.3-Y LYCMOS Row [J0 LYDS1n
45 £ 5_nouk_from_the_avalon_counter_inst PIN_P1 1 3.3-Y LYCMOS Row [Ji LYDS1p
46 I ~ASDO~ PIN_C3 1 3.3V LYCMOS Row [f0 AS0D
47 |-= ~Lvpss4pincEO~ PIN_N14 B 3,3-Y LW¥CMOS Row [/0 LYDS54pnCEQ
43 | ~ncson PIN_F4 1 3,5-Y LYCMOS Row [J0 nCs0
49 ||<<new>> SENEW I—
« | o
= e R s e e o ey

j Lozate |
[ [Eom | Ide r—r—

Figure 117: Assignment Editor with completed pin assignments
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TO Location /0 I/0 Standard
Bank
clk PIN_H2 1 3.3-VLVCMOS
Ipb_ack_n_from_the_lpb_mpc5200b_to_avalon_inst PIN_R10 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[0] PIN_K11 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[1] PIN_K10 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[2] PIN_P12 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[3] PIN_P13 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[4] PIN_T12 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[5] PIN_R12 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[6] PIN_T13 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[7] PIN_R13 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[8] PIN_T14 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[9] PIN_R14 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[10] | PIN_MI1 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[11] | PIN_LI11 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[12] | PIN_NI11 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[13] | PIN_P11 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[14] | PIN_T3 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[15] | PIN_R3 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[16] | PIN_P5 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[17] | PIN_P4 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[18] | PIN_T4 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[19] | PIN_R4 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[20] | PIN_T5 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[21] | PIN_RS 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[22] | PIN_T7 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[23] | PIN_R7 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[24] | PIN_L7 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[25] | PIN_L8 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[26] | PIN_T8 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[27] | PIN_RS 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[28] | PIN_T9 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[29] | PIN_R9 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[30] | PIN_NS8 4 3.3-VLVCMOS
Ipb_ad_to_and_from_the_lpb_mpc5200b_to_avalon_inst[31] | PIN_T6 4 3.3-VLVCMOS
Ipb_ale_n_to_the_lpb_mpc5200b_to_avalon_inst PIN_R11 4 3.3-VLVCMOS
Ipb_cs_n_to_the_Ipb_mpc5200b_to_avalon_inst[0] PIN_N10 4 3.3-VLVCMOS
Ipb_cs_n_to_the_Ipb_mpc5200b_to_avalon_inst[1] PIN_T11 4 3.3-VLVCMOS
Ipb_int_from_the_Ipb_mpc5200b_to_avalon_inst PIN_R6 4 3.3-VLVCMOS
Ipb_oe_n_to_the_lpb_mpc5200b_to_avalon_inst PIN_L9 4 3.3-VLVCMOS
Ipb_rdwr_n_to_the_lpb_mpc5200b_to_avalon_inst PIN_L10 4 3.3-VLVCMOS
Ipb_ts_n_to_the_lpb_mpc5200b_to_avalon_inst PIN_T10 4 3.3-VLVCMOS
pll_cO_out PIN_A3 2 3.3-VLVCMOS
reset_n PIN_N9 4 3.3-VLVCMOS
s_irq_from_the_avalon_counter_inst PIN_P2 1 3.3-VLVCMOS
s_out_from_the_avalon_counter_inst PIN_P1 1 3.3-VLVCMOS

Table 5: Pin assignments fort he Avalon_Counter_SOPC project
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As you already learned in section 3.1.1 we finally have to configure the
typical IO-Pin load for the outputs.

Move the cursor to the first cell of the To column. Press the
left mouse button and select the whole column, i.e. all
signal names, except the ones starting with the tilde.

Copy the column to the clipboard.

Now scroll down in the category bar of the Assignment
Editor and select I/O Features.

A new spreadsheet opens in the Editor window. First click
on the word new in the second column (70 column) of the
new spreadsheet.

Paste the signal names into this column.

Now move the cursor to the Assignment Name column.
Press the left mouse button and select the whole column.

Click on the Edit bar on top of the spreadsheet and select
Output Pin Load from the drop-down list.

Proceed and move the cursor to the Value column. Again
press the left mouse button and select the whole column.

Click on the Edit bar on top of the spreadsheet and enter 4.

The Avalon_Counter_SOPC project is now complete and we can start the

compilation.

* Click on the Compilation icon

® or choose Start

Compilation from the Processing menu.
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After successful compilation of the project the following screen should be
displayed:
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Figure 118 Result of the full compilation process

The 35 warnings you will receive can be viewed in the Warning tab of the
message window for further evaluation. As they are not critical we can
proceed with the download of the new project and the executing on the
target.

e Push the OK button.

Following the successful compilation, the generated programming file can
now be downloaded to the FPGA and tested.
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Getting More Involved

* Open the programmer by choosing Programmer from the
Tools menu.

* Download the program to the FPGA as described in section
3.2.5.2.

Once programming has been completed the Avalon_Counter_SOPC
project can be tested as described in section 3.2.5.3.

<

You have successfully created your first own project with the
SOPC Builder IDE. You have configured the project to create
an executable program for the FPGA on your target platform.
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4 FPGA support under Linux

The phyCORE-MPC5200B is shipped with an Altera FPGA of type
Cyclone II EP2C8F256C8N. This FPGA is a general purpose device with
no special dedication when shipped. Its up to you to blow life in it with
your own firmware, for example to do some high speed signal processing.
The OSELAS.BSP-phyCORE-MPC5200B provides a mechanism to load
the FPGA firmware while the whole system is already running.

4.1 General

The source archive of the OSELAS.BSP-phyCORE-MPC5200B contains
the files fpga.c and Makefile. During the build process of the toolset, a
module named fpga.ko is created. Here’s how to achieve this: We locate
the makefile after unpacking and change the KDIR variable in this
makefile to the location of our own kernel source directory and then start
compiling. We make sure to include the path to the binary of the
crosscompiler in our searchpath. Putting the mechanism to work is as easy
as loading the module with parameter firmware=<filename.rbf>. The
firmware must be in RBF (Altera raw binary format) and stored in the
place where the firmware agent of our embedded system will expect it. (It
depends on the configuration of our udev daemon. Usually it should be
/lib/firmware/) In practice, the module is loaded like in this example: “#
insmod fpga.ko firmware=my_own_firmware.rbf. The module assumes
specific hardware connections between processor and FPGA which are
shown in the following table. The user does not need to take care about
these when using the standard hardware. See phyCORE-MPC5200B’s
datasheet for FPGA’s pin assignment.

4.2 Acessing Peripherals

FPGA Pin MPC5200B Pin  Pin Loc. Pin Name Pin Conf.
nCONFIG UART6 CTS TTL PSC6 1 GPIO WKUP 5 out

CONFIG DONE UART6 RXD TTL PSC6 0 GPIO WKUP 4 in

nSTATUS GPIO7 GPIO WKUP 7 in

DCLK UART6 RTS TTL PSC6 3 GPIO IRDA 1 out

DATAO UART6 TXD TTL PSC6 2 GPIO IRDA 0 out

Table 6: FPGA pin connections

148 © PHYTEC Messtechnik GmbH 2007  L-702¢_1



FPGA support under Linux

4.3 Demo

The BSP is shipped with a simple demo. To download it into the FPGA
you should enter:
“# insmod /home/fpga.ko firmware=MPC_to_WBSlave.rbf

It supports five 32 bit registers at the base address CS1 (chip select) is
using.

* Register 0 at CS1 baseaddress + 0x00

» Register 1 at CS1 baseaddress + 0x04

* Register 2 at CS1 baseaddress + 0x08

» Register 3 at CS1 baseaddress + 0x0C

» Register 4 at CS1 baseaddress + 0x10 (mirrored up to the end of CS1
address space).

In the first step to access the FPGA registers we do not need a device
driver. Due to PowerPC architecture maps devices in memory we can use a
small tool called memedit for testing. The most important part is, where the
physical baseaddress of processor’s CS1 is located. Usually we can skip
this part, the setup is always the same: Physical address starts at
0xe0000000 and ends at Oxelff0000. But in case of trouble, it could be
helpful to check if the CSI1 is on its right location: To gain access to
processor’s control registers we use the memedit tool on the target: “#
memedit /dev/mem This tool works interactive, so the next step is to map
some physical memory space into the memory of the memedit process.

-> map 0xf0000000 0x1000

0xf0000000 is the base address of the MBAR area, where all processor and
its chipset internal control registers are mapped. Next we read back the
CS1 configuration register (see processor’s manual for further descriptions

about location and meaning of these type of registers).

-> md 0xOc 0x10 0000000c: 0000e000 0000elff 0000fde0 0000fde7
0xOc is an offset to the MBAR (=0xf0000000) and is the start address of
CS1. We read back values 0x0000e000 (=start) and 0x0000elff (=end).
The values have to be shifted by 16 to get the real physical address. In this
case it starts at 0xe0000000 and ends at Oxelff0000. Unmap the MBAR
area first, to do the next step (do not leave memedit):
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-> unmap.

After ensuring the physical address area of CS1 we now can map this area
to gain access to the FPGA itself. When our mapping of CS1 differs we
have to enter other values here. The default should be:

-> map 0xe0000000 0x1£f0000

Now we can read and write into this area and - if the FPGA is ready to
work - we can access its registers.

->md 0x0 0x20

00000000: 00000000 00000000 00000000 00000000 ................

00000010: 00000000 00000000 00000000 00000000 ................

After system reset everything should be zero. We do some writings to
check the registers:

->mm 0x0 0x10

new values:

0x00000000: 00000010

-> mm 0x4 0x20

new values:

0x00000004: 00000020

->mm 0x8 0x30

new values:

0x00000008: 00000030

-> mm 0xC 0x40

new values:

0x0000000c: 00000040

->mm 0x10 0x50

new values:

0x00000010: 00000050

And try to read back the written values:

->md 0x0 0x20

00000000: 00000010 00000020 00000030 00000040 ....... ... 0..@
00000010: 00000050 00000050 00000050 00000050 ...P...P...P...P

We see the described behavior of FPGA’s default firmware. Four single
registers at offset 0x0,0x4,0x8 and 0xC, and a mirrored register until the
end of FPGA’s area starting at offset 0x10.
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5 Further Information

For more information about the V7.2SP1 Quartus® II Web Edition
software you can download the associated manuals from the website of
ALTERA at:

http://www.altera.com/support/software/q_a/sof-q_a.html

Further information with regard to newer versions of the Quartus® II web
edition software can be found at:

http://www.altera.com/download
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6 Summary

This QuickStart Instruction gave a general "Rapid Development Kit"
description, as well as software installation advice and example programs
enabling quick out-of-the box start-up of the
phyCORE"-MPC5200B-I/O in conjunction with the Quartus® II V7.2SP1
Web Edition software tools.

In the Getting started section you learned to configure your host to provide
a basis for working with the FPGA of your target platform. You installed
the Rapid Development Kit software and you learned to copy and run an
FPGA program on the targets FPGA.

In the Getting More Involved section you got a step-by-step instruction on
how to configure and build a new project, modify the example, create and
build new projects and copy output files to the phyCORE-MPC5200B-
I/Os FPGA using Quartus® II V7.2SP1 Web Edition.

The SOPC Builder part of this QuickStart gave you information on setting
up and using the SOPC Builder of the Quartus® II V7.2SP1 Web Edition.
You learned how to setup new Avalon Components, how to configure
components which come together with the Quartus® II V7.2SP1 Web
Edition Software an how to instantiate and generate a complete SOPC
Builder design.
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