AMBA Designer (FD0OO1)

Revision: r2p0

User Guide

ARM

Copyright © 2006 ARM Limited. All rights reserved.
ARM DUI 0333C



AMBA Designer (FD001)
User Guide

Copyright © 2006 ARM Limited. All rights reserved.
Release Information

The following changes have been made to this document.

Release history

Date Issue  Confidentiality = Change

18 May 2006 A Non Confidential ~ First release for revision rOp0
19 May 2006 B Non Confidential Minor technical corrections
20 September 2006 C Non Confidential Updated for r2p0

Proprietary Notice

Words and logos marked with ® or ™ are registered trademarks or trademarks of ARM Limited in the EU and
other countries, except as otherwise stated below in this proprietary notice. Other brands and names
mentioned herein may be the trademarks of their respective owners.

Neither the whole nor any part of the information contained in, or the product described in, this document
may be adapted or reproduced in any material form except with the prior written permission of the copyright
holder.

The product described in this document is subject to continuous developments and improvements. All
particulars of the product and its use contained in this document are given by ARM in good faith. However,
all warranties implied or expressed, including but not limited to implied warranties of merchantability, or
fitness for purpose, are excluded.

This document is intended only to assist the reader in the use of the product. ARM Limited shall not be liable
for any loss or damage arising from the use of any information in this document, or any error or omission in
such information, or any incorrect use of the product.

Where the term ARM is used it means “ARM or any of its subsidiaries as appropriate”.
Confidentiality Status

This document is Non-Confidential. The right to use, copy and disclose this document may be subject to
license restrictions in accordance with the terms of the agreement entered into by ARM and the party that
ARM delivered this document to.

Product Status
The information in this document is final, that is for a developed product.
Web Address

http://www.arm.com

Copyright © 2006 ARM Limited. All rights reserved. ARM DUI 0333C



Contents
AMBA Designer (FD001) User Guide

Preface
AbOoUt thiS QUIAE .....ooiiiiiiiii e
Feedback ..o
Chapter 1 Introduction
1.1 OVEIVIBW ..ottt et e
1.2 Product revisions ..........ccccviiiiiiiiiiiii
Chapter 2 Installation
2.1 UNIX: Linux @and SOIariS ........coceeevuiriiiiieiieesee e
2.2 WINAOWS ittt e et e e e e e e e enreeeaeeas
23 Installing additional component models ..........ccccoccevevieeiiieenns
24 Obtaining and installing licenses .........c.cccooevrieenenii s,
Chapter 3 Using AMBA Designer
3.1 Invoking AMBA DESIGNEr .....ooiiieiiiieeeiiee e
3.2 AMBA Designer preferencCes .........ccceeeceeeeieeeeiiieeeiiee e
3.3 Batch mode operation ..o
Chapter 4 Configuring an HPM
4.1 About the HPM .....cooiiii e
4.2 Example 4x3 interconNect ..........cccccveeeiiiiiiiicciiiiieeeeeeeeee e

ARM DUI 0333C Copyright © 2006 ARM Limited. All rights reserved.



Contents

Chapter 5

Chapter 6

Chapter 7

Chapter 8

4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11

Clock domain crossing €Xample ..........ccceceereiiieeneenie e 4-28
SPArse CONNECHVILY ....cccueiiiiiiiiiiieiie et 4-39
PL301 interconnect preferencCes .........cccoecvveeeeieiiieee e 4-47
Converting the configuration file format ..., 4-49
Reconfiguring an interconnect ..............cccooiiiiiiiiii e 4-51
Installing synthesis lIbraries ..........cccoocvviiieeiie e 4-54
AdAreSS MAP ...viiiiiiiiirie et 4-55
System modeling and the address Map .........cccccecveieeiieniieneesee e 4-63
Configuration options for the HPM ........ccocceiiiiiiiieee e 4-64

Configuring a DMC

5.1
5.2
5.3
5.4
5.5

About the PrimeCell DMC ..o 5-2
Configuration ProCeSS ........ccocieiiiiiii i 5-4
Generating RTL for the DMC ..........cooiiiiiii e 5-10
Reconfiguring @ DMC ........ooiiiiiieie e e e 5-13
Configuration options for the DMC .........cccoiiiiiiniie e 5-17

Configuring an SMC

6.1
6.2
6.3
6.4
6.5

About the PrimeCell SMC .........ooiiiiiiiieieeeeee e 6-2
ConfIQUration ProOCESS ......cccuiiiiiiiiiiiie ittt 6-4
Generating RTL for the SMC .......oiiiiiie e 6-10
Reconfiguring an SMC ... 6-14
Configuration options for the SMC ..., 6-18

Creating a System Model

71
7.2

Building the System ... 7-2
Simulating the SYSEM .......coiiiiii e 7-6

RTL Design Flow

8.1 Registering the PrimeCell ...........coceoiiiiiiieee e 8-2
8.2 RTL deSign fIOW ....couiiiiiiieeeee e e 8-3
Glossary

Copyright © 2006 ARM Limited. All rights reserved. ARM DUI 0333C



List of Tables
AMBA Designer (FD001) User Guide

Table 3-1
Table 3-2
Table 4-1
Table 4-2
Table 4-3
Table 4-4
Table 4-5
Table 4-6
Table 4-7
Table 4-8
Table 4-9
Table 4-10
Table 4-11
Table 5-1
Table 6-1

RelEaSE NISTOIY ... e e ii
Command liN€ OPLIONS ... ..uiiiii i e e e e e e e e enreeeas 3-2
Batch Mode OPHIONS ....oooeiiiiiie e s 3-6
Port interfaces of the 4Xx3 HPM ... 4-7
Configured sparse iNtErCONNECT .........ccoiuiirierie et 4-22
Synthesis environment variables for the HPM ...........ccocoiiiiiiiniieeeeeee 4-54
Example synthesis environment variables for the HPM ... 4-54
Global configuration options for the HPM ... 4-64
Master Params for the HPM ..o 4-65
Slave Params for the HPM ..........oi i 4-69
Additional APB Slave Params for the HPM ...........cccoooiiiiiiiiieeee e 4-72
Address map Slave Params for the HPM ..........cooiiiiiiiinieecceeee e 4-73
Sparse connect Slave Params for the HPM ..........cccoiiiiiiiiiiiie e 4-74
Naming cross reference list for the HPM ..o 4-75
Configuration options for the DMC ... 5-17
Configuration options for the SMC .........c.coiiiiiiiii e 6-18

ARM DUI 0333C

Copyright © 2006 ARM Limited. All rights reserved. v



List of Tables

vi

Copyright © 2006 ARM Limited. All rights reserved.

ARM DUI 0333C



List of Figures
AMBA Designer (FD001) User Guide

Figure 1-1
Figure 2-1
Figure 3-1
Figure 3-2
Figure 3-3
Figure 4-1
Figure 4-2
Figure 4-3
Figure 4-4
Figure 4-5
Figure 4-6
Figure 4-7
Figure 4-8
Figure 4-9
Figure 4-10
Figure 4-11
Figure 4-12
Figure 4-13
Figure 4-14
Figure 4-15
Figure 4-16
Figure 4-17
Figure 4-18

Typical deSIgN fIOW ....cocueiiiiei e e 1-3
Preferences dialog with list of Model Library configuration files ............ccccceeviieenee. 2-9
Designer Prefs Selection ... 3-3
General Preferences dialog .........ccooeoiiieiiiiie i e 3-3
Location of AMBA Designer preferences file ........ccoovrieiiiiiii e 3-4
Example top-level hierarchy of the HPM .........cociiiiiiii e 4-2
Untitled tab .......oocvii s 4-5
New Fabric [P Selection ... 4-5
Configure new PrimeCell IP dialog .........ccooiiiiiiiiiiei e, 4-5
New PL301 AXI-core Bus MatrixX dialog ........ccccoceeerreiiiiieeeiiie e 4-6
Unconfigured 4X3 HPIM ... e 4-7
Configuring slave iNterface 3 ..o 4-9
Configuring master interface 0 .........ooceiiiiiiiii e 4-11
Configuring master interface 1 ........oooiiiiiiii e 4-12
Accessing the address Map ........ccoceiiiiiiiiiie e 4-13
Memory Map Editor dialog .........cceeeiieeeeiieeeieicrece e 4-13
Edit Address Region dialog for slave 0 .........cccooeeeiiieiiee e 4-14
Address Map fOr SIAVE O ......ooouiiiiiiiieiie e 4-15
Accessing the address map editor for slave 1 .......ccccooiieiiiiienii e, 4-16
Address Map fOr SIAVE 1 .....oiiiii e e 4-16
Address Map fOr SIAVE 2 ......ooiiiiieeii e s 4-17
Configured addreSS MAP .....ccecuieiiiiiieeiee ettt s r e sneesneesaeean 4-18
Accessing the sparse iNterCoONNECt .........coocveiiiiiiriiee e 4-19

ARM DUI 0333C

Copyright © 2006 ARM Limited. All rights reserved. vii



List of Figures

Figure 4-19
Figure 4-20
Figure 4-21
Figure 4-22
Figure 4-23
Figure 4-24
Figure 4-25
Figure 4-26
Figure 4-27
Figure 4-28
Figure 4-29
Figure 4-30
Figure 4-31
Figure 4-32
Figure 4-33
Figure 4-34
Figure 4-35
Figure 4-36
Figure 4-37
Figure 4-38
Figure 4-39
Figure 4-40
Figure 4-41
Figure 4-42
Figure 4-43
Figure 4-44
Figure 4-45
Figure 4-46
Figure 4-47
Figure 4-48
Figure 4-49
Figure 4-50
Figure 4-51
Figure 4-52
Figure 4-53
Figure 4-54
Figure 4-55
Figure 4-56
Figure 4-57
Figure 5-1

Figure 5-2

Figure 5-3

Figure 5-4

Figure 5-5

Figure 5-6

Figure 5-7

Figure 5-8

Fully connected interCoONNECt ..........coooiiiiiiii e 4-19
Unconfigured sparse iNterCONNECt ...........cceeviiiiiiiieiiie e 4-20
Sparse interconnect grid for 4x3 eXample .........cccooiiiiiiiieiiie e 4-21
Configured sparse intercoNNECt ............ccoociiiiiiiiiii e 4-22
Generating the 4x3 INterconnect ... 4-23
Generated 4X3 INTErCONNECT ........ooiiiiiiiieie e 4-24
Generation instance number confirmation .............ccceeeiierene e 4-25
Adding the interconnect to the component library .........ccoccoiiiiiee, 4-26
(07e] 9]0 ol aT=Y a1 VAT e e (o 1 U OUPPP 4-27
EXampPle 2X2 SYSTEM ....ooiiiieiieie et e 4-28
Clock domain crossing for master 0 ...........ccociiiiiiiiiiii s 4-31
Clock domain crossing for Master 1 .........ooceiiiiiiiiier s 4-32
Clock domain crossing for SIAVE 0 .........cccereeriieiieeiee it 4-34
Clock domain crossing for SIaVe 1 ........cceoiiiiiiiiieiee s 4-35
Generating the 2X2 INTErcoNNECE ........coocuiiiiiiiiii e 4-36
QUESHON dIAI0J ... e 4-37
Generated 2X2 INTErCONNECT .......eeiiiiiiieie e e 4-37
CoNfIGQUIEd SYSTEM .. 4-38
Example 6x6 sparse iNterCONNECT ..........ccocviiiiiiiiiiie e 4-40
PL301 Master sparse interconnect dialog ...........ccceerveriniiiiiiieeiniee e 4-41
Master sparse interconnect for master interface 3 ........ccccoocceiiiiice e 4-42
Accessing the master sparse interconnect .............ccccocviiieiieiiiinee i 4-44
Master sparse interconnect eXample ..........ccooveeiiieeiiiiee e 4-45
Configured sparse iNtErCONNECE .........ccoiuiiieiieiiieeee e 4-46
PL301 Interconnect Prefs Selection ..........ccccoiieiieiiiiiieeeeec e 4-47
PL301 Interconnect Prefs dialog .........cooceeieeiiieiieiei e e 4-48
Warning Ai@lOg .......ceoeiiiiiiiee e 4-49
Location of the inNi2ZmXpP file ......ooeeiiiie e 4-49
PL301 Reconfiguration selection ..o, 4-52
PL301 Reconfiguration didlog ........cooeieiiiiiieiiiic e 4-52
Unconfigured addreSS MaP .......coieieieeiieiie ettt 4-55
MEP LIST s 4-56
Default address map for remap eXample .......ccoeeeiiiiiiiie e 4-58
REMAP PINO ... 4-59
Remap Pin0 addreSS MaP ......coooieieiiieeiiiee ettt e e 4-59
Default address map for remap move example ...........ccceveeieriiii e 4-61
REMAP PING .ttt e e e e e 4-62
Remap move addreSs Map ...c.cooeiiiiiiiiiee e 4-62
Address map in an interconnect Model .........ccccviiiiiiiiiiiiiii e 4-63
DMC SyStem CONNECLIONS .....ouvieiiiiiiieee ittt ettt e e 5-2
New FabriC IP SEIECHON ........ooiiiiieiii e 5-4
Selecting the PL340 .....cc..oiiiiiiee et s 5-4
New PL340 DDR Memory Controller dialog ...........ccccereieriirieniee e 5-5
Adding the PL340 to the component library ...........ccoccveiiieiiiiiiic e 5-8
PL340 RTL Design Flow Manager selection ............cccoeeviiiiiieiiiiniiieeee e 5-11
Location of XML file for the DMC ..........cooiiiiiiiiiie e 5-11
Location of Verilog and synthesis directories for the DMC ..........ccccoceviiiiiiiieeineen. 5-12

viii

Copyright © 2006 ARM Limited. All rights reserved. ARM DUI 0333C



Figure 5-9
Figure 5-10
Figure 6-1
Figure 6-2
Figure 6-3
Figure 6-4
Figure 6-5
Figure 6-6
Figure 6-7
Figure 6-8
Figure 6-9
Figure 6-10
Figure 7-1
Figure 7-2
Figure 7-3
Figure 7-4
Figure 7-5
Figure 7-6
Figure 7-7
Figure 7-8
Figure 7-9
Figure 7-10
Figure 7-11
Figure 7-12
Figure 7-13
Figure 7-14
Figure 8-1
Figure 8-2
Figure 8-3
Figure 8-4
Figure 8-5
Figure 8-6
Figure 8-7
Figure 8-8
Figure 8-9
Figure 8-10
Figure 8-11
Figure 8-12
Figure 8-13
Figure 8-14

List of Figures

Reconfigure PL340 SEIECON ........ccoociiiiiiiiieiiees e 5-14
PL340 reconfiguration didlog ......cccooieeiiiiie et 5-15
SMC SYStEM CONNECHIONS ...couviiiiiiiiiiiee ettt sne e e sabe e e 6-2
New Fabric [P SElECHON ........coiiiiiee e e 6-4
Selecting the PL35X ........ooiii i e e 6-4
New PL350 DDR Memory Controller dialog ............ccereeriieeiieniiienieeeieeee e 6-5
Adding the PL350 to the component library ..........ccccoviiieiiiiiie e 6-8
PL350 RTL Design Flow Manager Selection .........cccccoeevceiiiiieeiiiic s 6-11
Location of XML file for the SMC .........ccciiiiiiiiiiie e 6-11
Location of Verilog and synthesis directories for the SMC ...........cccooiiiiiiieiiiienns 6-12
Reconfigure PL350 Selection ... 6-15
PL350 reconfiguration di@log ........ooceeeiiiieiiiiee e 6-16
Loading the ARM1176 and PL340 WOrId .......cccociiiiiiiiiiiie e 7-2
Location of the 1176_PL340_world.mxp file ........cceevviiiiiiiiiieeie e 7-3
ARM1176, DMC and AXI MEMOIY ...cciiuiiiiiiieeieie sttt s e e 7-3
ARM1176JZF, interconnect, DMC and AXI MEMOIY .......ccoiiiiiiieeiiiiiieeeeeeiieee e 7-4
CoNNECEEd SYSIEM ... e 7-5
SaVING the SYSTEIM ..o et 7-5
SIMUIALE SYSTEM ..ttt s rbe e e sa e e e e e saeeeesbee e e 7-6
Select application files .........cooiiiiiiiee e 7-7
Selecting the application COAE .........ooiiiiiiiiiiiii e 7-8
Disabling the Output WINAOW ..........cccccuiiiiiiiiii e 7-9
SIMUIALION FESUIS ..o 7-9
CYCIE COUNTET ...ttt ettt st e et e b e s re e b e saneeneenneeaa 7-10
Profiling Manager dialog .........coooueeiiieeeiiie e 7-11
DMC Profiling rESUIS .......cvieieiiiiiesteeeee e 7-12
RTL Design FIOW Manager PrOCESS ........ciccurrieeiiiiireeeeiiieete e st e e s seinee e e e ssnnee e 8-3
INEEICONNECT ...t snr e s ne e 8-5
RTL Design FIow Manager ...........cociiiiiiiiiiii et 8-5
Location Of XML fil© ......coeeeiiieeeee e e 8-6
GENErate RTL .ottt 8-6
Location of Verilog and synthesis directories ........cccccviviieeiiii i 8-7
RTL Design Flow Manager PreferenCes ........ccoceveiiiiiiiee e 8-8
Location of the OVL and verilog direCtories ............cccooceriiiiiiniiiiie e 8-9
Enabling OVL @SSErtioNS ........cccuiiiiiiiiiii i 8-10
SIMUIBEE RTL ettt ettt ettt ettt s b e st e e b s aneeneenneean 8-10
ENabIiNG LEC ... .ottt e 8-11
SYNNESIZE RTL ..ttt r e e nne e 8-12
Location of SUMMAry file ........ooiiiiiiiii e 8-13
Location of the acceptable messages directory ... 8-14

ARM DUI 0333C

Copyright © 2006 ARM Limited. All rights reserved. ix



List of Figures

X Copyright © 2006 ARM Limited. All rights reserved. ARM DUI 0333C



Preface

This preface introduces the AMBA Designer (FD0OOI) User Guide. It contains the
following sections:

. About this guide on page xii
. Feedback on page xvii.
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Preface

About this guide

This is the User Guide for AMBA Designer (FDOOI ).

Product revision status

Intended audience

Using this guide

The rnpn identifier indicates the revision status of the product described in this guide,
where:

rn Identifies the major revision of the product.
pn Identifies the minor revision or modification status of the product.

This guide is written for system designers and system integrators who are using the
AMBA Designer tool to either build a PrimeCell® High-Performance Matrix (HPM)
based design or configure the PrimeCell components that AMBA Designer supports.
System verification engineers who want to verify the generated RTL, for the PrimeCell
components, also require this guide. It is assumed that the audience is familiar with the
RTL generation, synthesis, and verification processes of an ASIC design flow.

This guide is organized into the following chapters:

Chapter 1 Introduction
Read this chapter for a description of the AMBA Designer tool.

Chapter 2 Installation

Read this chapter for a description of the installation process for AMBA
Designer.

Chapter 3 Using AMBA Designer

Read this chapter for a description about how to invoke AMBA Designer,
configure its preferences, and operate it in batch mode.

Chapter 4 Configuring an HPM

Read this chapter for a description of how to create and configure
AMBA 3 bus interconnects using the HPM.

Chapter 5 Configuring a DMC

Read this chapter for a description of how to configure a PrimeCell
Dynamic Memory Controller (DMC).

Xii
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Conventions

Preface

Chapter 6 Configuring an SMC
Read this chapter for a description of how to configure a PrimeCell Static
Memory Controller (SMC).

Chapter 7 Creating a System Model

Read this chapter for a description of how to create a system model using
the 4x3 interconnect that Chapter 4 Configuring an HPM describes. The
system is then simulated.

Chapter 8 RTL Design Flow
Read this chapter for a description of how to use the RTL Design Flow
Manager.

Glossary Read the Glossary for definitions of terms used in this guide.

Conventions that this guide can use are described in:
. Typographical

. Signals on page xiv

. Numbering on page xv.

Typographical

The typographical conventions are:

italic Highlights important notes, introduces special terminology,
denotes internal cross-references, and citations.

bold Highlights interface elements, such as menu names. Denotes
signal names. Also used for terms in descriptive lists, where
appropriate.

monospace Denotes text that you can enter at the keyboard, such as

commands, file and program names, and source code.

monospace Denotes a permitted abbreviation for a command or option. You
can enter the underlined text instead of the full command or option
name.

monospace italic ~ Denotes arguments to monospace text where the argument is to be
replaced by a specific value.

monospace bold Denotes language keywords when used outside example code.

ARM DUI 0333C
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<and >

Signals

Angle brackets enclose replaceable terms for assembler syntax
where they appear in code or code fragments. They appear in
normal font in running text. For example:

o MRC p15, @ <Rd>, <CRn>, <CRm>, <Opcode_2>

. The Opcode_2 value selects which register is accessed.

The signal conventions are:

Signal level

Lower-case n
Prefix A
Prefix AR
Prefix AW
Prefix B
Prefix C
Prefix H
Prefix P
Prefix R
Prefix W

The level of an asserted signal depends on whether the signal is
active-HIGH or active-LOW. Asserted means HIGH for
active-HIGH signals and LOW for active-LOW signals.

Denotes an active-LOW signal.

Denotes global Advanced eXtensible Interface (AXI) signals.
Denotes AXI read address channel signals.

Denotes AXI write address channel signals.

Denotes AXI write response channel signals.

Denotes AXI low-power interface signals.

Denotes Advanced High-performance Bus (AHB) signals.
Denotes Advanced Peripheral Bus (APB) signals.

Denotes AXI read data channel signals.

Denotes AXI write data channel signals.

Xiv Copyright © 2006 ARM Limited. All rights reserved. ARM DUI 0333C
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Numbering

The numbering convention is:

<size in bits>'<base><number>

This is a Verilog method of abbreviating constant numbers. For example:

. 'h7B4 is an unsized hexadecimal value.
. '07654 is an unsized octal value.
. 8'd9 is an eight-bit wide decimal value of 9.

. 8'h3F is an eight-bit wide hexadecimal value of 0x3F. This is
equivalent to bOO111111.

. 8'b1111 is an eight-bit wide binary value of bOO001111.

This section lists publications by ARM, and by third parties.

ARM periodically provides updates and corrections to its documentation. See
http://www.arm.com for current errata sheets, addenda, and the Frequently Asked
Questions list.

ARM publications

This guide contains information that is specific to AMBA Designer. See the following
documents for other relevant information:

AMBA AXI Protocol Specification (ARM IHI 0022)

AMBA 3 APB Protocol Specification (ARM IHI 0024)

AMBA 3 AHB-Lite Protocol Specification (ARM IHI 0033)
ARM1176JZF-S Technical Reference Manual (ARM DDI 0301)

PrimeCell High-Performance Matrix (PL301) Technical Reference Manual
(ARM DDI 0397)

PrimeCell High-Performance Matrix (PL301) Integration Manual
(ARM DII 0157)

PrimeCell Dynamic Memory Controller (PL340) Technical Reference Manual
(ARM DDI 0331)

PrimeCell Static Memory Controller (PL350 series) Technical Reference Manual
(ARM DDI 0380)

ARM DUI 0333C
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. SoC Designer User Guide (ARM DUI 0316)

. ARM FLEXIm License Management Guide.
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Feedback

ARM welcomes feedback on AMBA Designer (FD0OO1) and its documentation.

Feedback on this product

If you have any comments or suggestions about this product, contact your supplier

giving:
. the product name
. a concise explanation of your comments.

Feedback on this guide

If you have any comments on this guide, send e-mail to errata@arm.com giving:

. the title

. the number

. the relevant page number(s) to which your comments apply
. a concise explanation of your comments.

ARM also welcomes general suggestions for additions and improvements.
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Chapter 1
Introduction

This chapter introduces AMBA Designer. It contains the following sections:
. Overview on page 1-2

. Product revisions on page 1-4.
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Introduction

1.1

Overview

AMBA Designer is a Graphical User Interface (GUI) tool that enables users to:
. configure PrimeCell components
. create complex AMBA interconnects

. create a model of the component, or interconnect. AMBA Designer can then use
this in a transaction level modeling environment to produce profiling and
monitoring data.

. generate RTL and testbenches for PrimeCell components.

Figure 1-1 on page 1-3 shows a typical design flow for AMBA Designer and the
interaction between AMBA Designer and SoC Designer Simulator. After a system
model is created, AMBA Designer enables you to invoke SoC Designer Simulator,
which performs the system simulation. This provides you with detailed visibility of
system transactions that enable you to optimize the system architecture early on in the
design process.

If the initial simulation results are unsuitable then an iterative process commences,
where the component or interconnect is modified in AMBA Designer and the
simulation is run again in SoC Designer Simulator.

When the simulation results are satisfactory, AMBA Designer produces the RTL
Verilog files and the associated testbenches for verifying the RTL.

1-2
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Figure 1-1 Typical design flow
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Introduction

1.2 Product revisions

This section describes the differences in functionality between product revisions of the
program:

rOp0-r2p0 Contains the following differences in functionality:
. Enables you to configure the following devices:

DMC (PL340) r1p0
See Chapter 5 Configuring a DMC for more
information.
SMC (PL350 series) rOp0
See Chapter 6 Configuring an SMC for more
information.
. Updated to support version r1p0 of the HPM (PL301).

. The program does not generate a .1ini file for each design
configuration. The .mxp configuration file now contains the
information that was previously stored in the .1in1 file.

Note

The AMBA Designer package contains a .ini to .mxp conversion
program named ini2mxp. See Converting the configuration file
format on page 4-49 for more information about this program.

. Adds a HPM reconfiguration option that enables you to add or
remove masters, or slaves, from a previously generated
interconnect. See Reconfiguring an interconnect on page 4-51 for
more information.

1-4 Copyright © 2006 ARM Limited. All rights reserved. ARM DUI 0333C



Chapter 2
Installation

This chapter describes the steps required to install the program on your computer. It
contains the following sections:

. UNIX: Linux and Solaris on page 2-2

. Windows on page 2-7

. Installing additional component models on page 2-8
. Obtaining and installing licenses on page 2-10.
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Installation

2.1

211

UNIX: Linux and Solaris

Installation

You can install AMBA Designer on the following operating systems:
. Red Hat® Enterprise Linux® 3.0
. Sun Solaris™ 8, 32bit.

The UNIX package is a file named:
AMBA-Designer_version_platform.tgz

where:
version Tool version information.
platform Linux or Solaris.

You must download this package from the ARM ESL (Electronic System Level)
Support website at:

https://es1-support.arm.com

The installation process is described in:
. Installation
. Configuration on page 2-6.

Before installing AMBA Designer, the following conditions apply:
. you must install SoC Designer or have it installed on your system

. install or have installed on your system the AMBA2 and AMBA3 model libraries.
During a multi-user installation, the installer requests the location of these model
libraries.

Note

The AMBA Designer Release Note provides information about the versions required
for:

. SoC Designer
. AMBAZ2 model library
. AMBA3 model library.

To install AMBA Designer:
1. Unzip the .tgz file in a directory of your choice.

2. Unpack the resulting . tar file.

2-2
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Installation

The AMBA-Designer_version_pTatformdirectory is created. This contains the Linux
and Solaris directories, with their associated install scripts and files.
Depending on your operating system, navigate to the appropriate directory:
Linux AMBA-Designer_version_Linux/Install/Linux

Solaris  AMBA-Designer_version_Solaris/Install/Solaris

Enter the command . /instal1_AMBA_Designer.sh. On some systems you must
enter /usr/bin/sh install_AMBA_Designer.sh

. A welcome message is displayed.
. A prompt displays the version of SoC Designer that is required.

Press Enter on the keyboard. The installer then displays:

Do you wish to:
1. Install AMBA Designer for a single user
2. Install AMBA Designer in a central location for use by multiple users

Please enter 1 or 2

Enter the appropriate option number and press Enter on the keyboard. The
installer searches for SoC Designer on your device.

Depending on the option that is chosen, one of the following message displays:

1. Installing for single user
2. Installing centrally for multiple users
Note

The installation aborts if SoC Designer is not found.

When the installer finds SoC Designer it then displays output similar to:
Existing installation of SoC Designer found. $MAXSIM_HOME is currently set
to:

/home/user/ARM/SoCDesigner_version/
Checking installed version...
SoC Designer version found: version
This release of AMBA Designer requires version version or later.
If the installed version is sufficient, please press enter to continue.
Otherwise, please press CTRL-C to quit the installation process, then
install the Tatest version of SoC Designer and re-run the AMBA Designer

installation.

Please press enter to continue.

ARM DUI 0333C
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10.

11.

12.

13.

Press Enter on the keyboard to continue with the installation. A warning message
displays if a previous installation of AMBA Designer is found, otherwise the
installation continues at step 10.

%% WARNING:
An existing installation of AMBA Designer has been detected at:
/home/user/ARM/SoCDesigner_version/AMBADesigner

Do you wish to:
1. Over-write your current AMBA Designer installation
2. Quit the installation process (no files will be installed)

Please enter 1 or 2
Enter the appropriate option number and press Enter on the keyboard. Depending

on the option that is chosen, one of the following message displays:

1. Over-writing current AMBA Designer installation
Installation continues at step 12.

2. AMBA Designer Installation Aborted
The installation process aborts.

The installer then displays:

AMBA Designer requires TCL version (or later) in order to run. By default
the scripts will execute 'tclsh' from the user's path. Do you want to
specify a fixed Tocation for the tclsh executable instead?

Please enter y or n

Enter y or n and press Enter on the keyboard. If you enter n the installation
continues at step 12. If you enter y then the following message displays:

Please enter the full path to the tclsh executable. E.g.:
/eda/tools/opensource/tc1/8.4/bin/tclsh

Enter the path to your tclsh executable and press Enter on the keyboard.
AMBA Designer file installation now starts. The displayed message depends on
your choice of installation during step 6. The message displayed is described in:
Single-user install Installation continues at step 13.

Multi-user install Installation continues at step 14.

For a single-user installation the message displayed is similar to:
Installing AMBA Designer runtime files...

Installing AMBA Designer documentation...

Updating TCL scripts to call tcl executable from:
<path to tclsh>

2-4
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Generating AMBA Designer setup.csh file...

For a single-user installation then the file install process is complete.

14. For a multi-user installation the message displayed is similar to:
Installing AMBA Designer runtime files...

Installing AMBA Designer documentation...

Updating TCL scripts to call tcl executable from:
<path to tclsh>
Setting global execute permission on scripts for all users...

Setting global read permission on files for all users...

Do you want to associate this installation of AMBA Designer with specific
installations of the following RealView MaxLib Tibraries? Note that the
Tibraries must already be installed in your system

AMBA3

AMBA2

It is recommended that you do associate this installation with specific
installations of the RealView MaxLib Tibraries. If you do not, then
each user will need to set-up their personal library selection, which
may lead to inconsistencies between users

Proceed with association? Please press y or n (y)

15. Enter y or n and press Enter on the keyboard. Depending on the option that is
chosen, one of the following message displays:
n Not proceeding with 1ibrary association
Installation continues at step 16.

y Proceeding with library association...

Please enter the path to the AMBA3 installation, or press enter
to skip

Enter the path to your AMBA3 installation and press Enter on the
keyboard. If the max1ib. conf file is found the following message
displays:

Adding <AMBA3_PATH>/etc/max1ib.conf to adcanvas

Please enter the path to the AMBA2 installation, or press enter
to skip
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16.

Enter the path to your AMBAZ? installation and press Enter on the
keyboard. If the max1ib.conf file is found the following message
displays:
Adding <AMBA2_PATH>/etc/max1ib.conf to adcanvas

After the library association stage, the messages displayed are:

Generating AMBA Designer setup.csh file...

For a multi-user installation then the file install process is complete.

2.1.2 Configuration
After the file installation process completes the installer then displays information about
how to run AMBA Designer.
To configure the shell:
1.  The environment setup message is displayed:
You now have to run the following command in order to setup your
environment to correctly run the AMBA Designer tool set.
For c-shell (csh, tcsh) users:
> source /home/user/ARM/SoCDesigner_version/AMBADesigner/etc/setup.csh
NOTE: Bourne shell is not supported in this release of AMBA Designer.
If you are the root user then place the appropriate source command into the global logins
of all users who require access to the software. If you are a sole user then place the
source command in your own local login file.
To invoke the program:
2. The run message is displayed:
To run AMBA Designer use the command:
adcanvas
To run RealView SoC Designer (with AMBA Designer features disabled) use
the command:
sdcanvas
2-6 Copyright © 2006 ARM Limited. All rights reserved. ARM DUI 0333C
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2.2.1 Installation

Installation

You can install AMBA Designer on Microsoft® Windows XP Professional.
The Windows package is a file named:
AMBA-Designer_version_Win32.zip

where version is the tool version information. You must download this package from the
ARM ESL Support website at:

https://es1-support.arm.com

Before installing AMBA Designer, the following conditions apply:
. You must install SoC Designer or have it installed on your system.

. Install or have installed on your system the AMBA?2 and AMBA3 model libraries.
During installation, the installer requests the location of these model libraries.

. Prior to installing the latest version, ARM recommends that you uninstall any
previous versions of AMBA Designer.

—— Note

The AMBA Designer Release Note provides information about the versions required
for:

. SoC Designer
. AMBAZ2 model library
. AMBA3 model library.

To install the program:
1. Unzip the .zip file in a directory of your choice.

2. Double-click on AMBA-Designer-Lite_version_Win32.exe, the AMBA
Designer installation executable.

3. Follow the procedures of the InstallShield Wizard.

If you require additional models or add-on software installed, see Installing additional
component models on page 2-8 or Obtaining and installing licenses on page 2-10.

ARM DUI 0333C
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23 Installing additional component models

You must install licensed or third-party models separately because these are not
included in the AMBA Designer tool package. For example, to create the 4x3
interconnect that Example 4x3 interconnect on page 4-4 describes and integrate it in a
system as Chapter 7 Creating a System Model describes then you must install the
following libraries:

. AMBA?2 model library
. AMBA3 model library
. ARM11 model library
. AMBA Designer Support library.

To install a model library, you must add the max1ib.conf configuration files located in
the etc directory of each model package to the SoC Designer library search list.

To add the max1ib.conf files required for AMBA Designer:

1. Start AMBA Designer with the following method:

UNIX  Invoke AMBA Designer from the console with the command:
> adcanvas

Windows Click on the Windows Start button and then using the Start menu
click on All Programs —> ARM — AMBA Designer.

2. Select File — Preferences from the Main menu.

3. Select Model Library from the General category in the SoC Designer
Preferences dialog box.

4.  Click on Add ... located in the Additional maxlib.conf Files panel. This opens the
Add Model Library Search Path dialog box.

5. Click on Browse... in the Add Model Library Search Path dialog box. This opens
a file browser dialog box.

6.  Navigate to the directory containing the new models and add the max1ib. conf file
by selecting the file and clicking on the Open button.

7. Click on OK in the Add Model Library Search Path dialog box. The max1ib.conf
file is added to the list of files in the Additional maxlib.conf Files: panel.

8.  Repeat steps 4 to 7 for the other library files.

9.  Click on OK & Save in the SoC Designer Preferences dialog box to save the
changes.
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10.  You must install the license file for the new model by adding the license file to the
license path list.

Figure 2-1 shows an example of the SoC Designer Preferences dialog box.

SoC Designer, Preferences

F-General

=] fedafools/&RMS0CDesigner_6.1/8MBAG etc/maxlib.conf
] fedafools/8RMS0CDesigner_6.1/8MBAZ etc/maxlib.conf
] fedafoolsfARMS0CDesigner_B.1/aRM11/ete/maxlib.conf
] fedadnols/aRMS0CDesigner_G.1/4RMS etc/maxlib.conf

B sedadoolsiaRMiSoCDesigner_B.1/ambaDesignersupponlib/eteimarlib.conf

Figure 2-1 Preferences dialog with list of Model Library configuration files
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2.41

Obtaining and installing licenses

This section describes the steps to install the license for AMBA Designer on your
workstation. It contains the following sections:

. Licensing overview

. Obtaining a floating license on page 2-11

. Installing the FLEXIm utilities on a license server on page 2-12

. Invoking AMBA Designer for the first time after installation on page 2-16

. Windows environment variable on page 2-16.

Note

See the documentation supplied with your third-party add-on or model for additional
information about installing the licenses for those products.

Licensing overview

You must obtain licenses to:

. run AMBA Designer

. use licensed ARM models in your system designs

. use licensed ARM or third-party add-ons

. use licensed third-party models, for example, third-party processor cores.

You can obtain a temporary license from ARM that enables you to evaluate AMBA
Designer and the standard models for a period of 30 days.

License management consists of the following components:
. a license file that lists the software you are entitled to run
. software that validates your application against the license file.

ARM provides a floating license to enable you to use AMBA Designer.

Note
Node-locked licenses are not available for AMBA Designer.

Floating license

Using a floating license does not require a license on the local workstation. The
application communicates with license management software located on a license
server. The server runs the validation software, Tmgrd and armimd, and reads the contents
of a license file that is stored on the server. The floating license is also locked to the
server, by the hostid or network card id of the server.

2-10
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The application can be installed on multiple workstations and each of them
communicates with the license server to validate the shared license. There might be a
limit on how many client workstations can simultaneously use the shared license.

Licensing a floating application requires:

1. Identifying the network card or disk id of the server, or servers, that will run the
validation software.

2. After the product serial number is sent to you, you must generate the license file
by using the ARM Web Licensing Portal.

3. The FLEXIm license management demon, Imgrd, and the ARM license
management demon, armimd, must be installed on the server.

4, The demon software on the server must be started when the server boots or started
manually whenever the application on the client workstation requires validation
of the license file.

5. For Windows workstations, setting an environment variable on the client
workstation to point to the server that will validate the license file for the client
application.

2.4.2 Obtaining a floating license

Once your order for AMBA Designer has been processed then ARM provides a product
serial number. You must use this serial number when generating your license.

To generate your licence:

1. Using a browser, navigate to the ARM Web Licensing Portal at:
http://1icense.arm.com

A welcome page is displayed.

—— Note

See the ARM Web Licensing Portal User Guide for more information about using the
licensing portal. The welcome page provides links to enable you to access the
document.

2. To login to the portal, enter your User Name and Password. The ARM License
Management Home Page is displayed.

On the ARM License Management Home Page:

3. Enter the AMBA Designer serial number in the Serial Number field.

ARM DUI 0333C

Copyright © 2006 ARM Limited. All rights reserved. 2-11



Installation

2.43

4.  Click on the Get License button. The Host ID Information Page is displayed.
On the Host ID Information Page:

5. Enter the hostid information for your server.

6.  Click on the Generate button. The Confirmation Page is displayed.

On the Confirmation Page:

7. To generate the license, click on the Confirm button. The generated license is
displayed.

To save the license to your device:

8. Click on the Save to File button. Save the file, Ticense.dat, to your device.

Installing the FLEXIm utilities on a license server

A floating license enables many users to use AMBA Designer based on a central license
stored on a server. The license is locked to the hostid of the server.

Contact your system administrator to set up the FLEXIm license server if one is not
already available. Provide your system administrator with:

. the information in this chapter

. the license utilities provided in the following directory:
UNIX SoC_Designer_installation_directory/bin
Windows SoC_Designer_installation_directory/Tools

The followings sections describe where to place the license file and the installation of
the FLEXIm utilities on either:

. Solaris or Linux server
. Windows Server on page 2-14.

Solaris or Linux server

Additional information about setting up a license server is in the ARM FLEXIm License
Management Guide.

To create a license server:

1. Obtain a floating license for AMBA Designer. Follow the instructions that
Obtaining a floating license on page 2-11 describes.

2. Place the floating licence, Ticense.dat, in a directory on each of the servers that
you are using.
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Note

You might have to assign a different name to the licence text file, for example
Ticense_ad.dat, if a 1icense.dat file exists for a previous installation of SoC
Designer.

ARM recommends that you put the license file in the same directory as your
license utilities.

——— Note

You might need to make some changes to the SERVER line in the license file:
a. Replace this_host with the corresponding server name.

b.  Enter the host id name.

c.  Enter the server port number. For ARM licenses this is usually 8224.
Your modified server line must use the following format:

SERVER <servername> <host ID> <port>

Copy the following files to a directory, for example /FLEXTm, on the license server:

. Tmgrd

. armlmd

. Tmutil

. makelinks.sh

. rmlinks.sh
Note

The destination directory must be on your PATH.

On the license server machine, navigate to your license utilities directory and
type:
sh ./makelinks.sh

To start the license server software on a UNIX server, navigate to the directory
containing the license server software and type:

nohup Tmgrd -c Ticense_file_name -1 logfile_name
Where:
license_file_name
Specifies the fully qualified path name of the license file.

logfile_name
Specifies the fully qualified path name to a log file.

ARM DUI 0333C
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Since Tmgrd does not require root privileges, it should be started by a
non-privileged user, not by root.

After you have started the license server, you can type, for example:
tail -f Togfile_name

to see the most recent output from the license server.

If you are installing a multiple server system, repeat these steps for all of the
license servers.

Windows Server

Additional information about setting up a license server is in the ARM FLEXIm License
Management Guide.

Note

ARM does not support the use of a Windows 95, 98 or Me machine as a license server.

To create a license server:

1.

Obtain a floating license for AMBA Designer. Follow the instructions that
Obtaining a floating license on page 2-11 describes.

Place the floating licence, Ticense.dat, in a directory on each of the servers that
you are using.

Note

You might have to assign a different name to the licence text file, for example
Ticense_ad.dat, if a 1icense.dat file exists for a previous installation of SoC
Designer.

ARM recommends that you put the license file in the same directory as your
license utilities.

Note
You might need to make some changes to the SERVER line in the license file:
a. Replace this_host with the corresponding server name.
b.  Enter the host id name.
c.  Enter the server port number. For ARM licenses this is usually 8224.
Your modified server line must use the following format:

SERVER <servername> <host ID> <port>
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11.
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Installation

Copy the following files to the C:\FLEXTm directory on the license server:

. Imgrd.exe

. armlimd. exe
. Tmutil.exe
. Tmtools.exe

Add C:\FLEX1m to the PATH.
Start the TmtooTs.exe utility and select the Configuration using Services option.

Enter the paths that specify the required files, or click the Browse button to locate
and select the files. You must specify paths for:

. executable file, Tmgrd.exe
. license file, Ticense.dat
. log file, debug.Tog

If you require the server software to start running automatically whenever the
server is powered up, click the Use Services check box, then click the Start
Server at Power Up check box.

Click Save Service.

When prompted, confirm that you want to save the FLEXIm License Manager
service.

Click the Start/Stop/Reread tab, and ensure that the FLEXIm License Manager
service is selected.

Click Start Server to start running the license server software.

—— Note

You can also start the license server software from a command line. From the
directory where the license server software is installed, type:

Imgrd -c Ticense_file_name -1 logfile_name
Where:
Ticense_file_name
Specifies the fully qualified path name of the license file.
logfile_name
Specifies the fully qualified path name to a log file.

After you have started the license server, you can inspect the log file by using a
text editor, such as Notepad.

ARM DUI 0333C
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13.

If you are installing a multiple server system, repeat these steps for all of the
license servers.

2.4.4 Invoking AMBA Designer for the first time after installation

After installing AMBA Designer, the first time the program is run then it might prompt
you to enter the location of the license file. You must enter the address of your server,
at the prompt.

2.4.5 Windows environment variable

When the program is invoked on a Windows workstation, the program uses the
ARMLMD_LICENSE_FILE environment variable to enable it to locate the license file on the
server.

To update the environment variable:

1.
2.

10.

Select Control Panel from the Start menu, to open the Control Panel window.

Double-click on System from the Control Panel, to open the System Properties
dialog.

Click on the Advanced tab.

Click on Environment Variables to display the Environment Variables dialog.
Using the System variables pane, select the ARMLMD_LICENSE_FILE variable.
Click on Edit to display the Edit System Variable dialog.

In the Variable value field, enter the location on your server that contains the
license file.

Click on OK to close the Edit System Variable dialog.
Click on OK to close the Environment Variables dialog.

Click on OK to close the System Properties dialog.

2-16
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Chapter 3
Using AMBA Designer

This chapter describes how to invoke the program, configure the preferences, and use
the program in batch mode. It contains the following sections:

. Invoking AMBA Designer on page 3-2
. AMBA Designer preferences on page 3-3
. Batch mode operation on page 3-5.

Note

The AMBA Designer graphical user interface is based on SoC Designer. See the SoC
Designer User Guide for general information about the menu system and window
layout.

ARM DUI 0333C Copyright © 2006 ARM Limited. All rights reserved. 3-1



Using AMBA Designer

3.1 Invoking AMBA Designer

To start AMBA Designer:

Windows

To invoke SoC Designer Canvas on Windows, either:

Linux, Solaris

Click on the Windows Start button and then using the Start menu
click on All Programs - ARM — AMBA Designer. This is the
usual way of starting AMBA Designer.

Double-click on the AMBA Designer icon located on the desktop.

Drag an MXP file, with extension .mxp, on to the AMBA Designer
icon.

Double-click on an MXP file. The file associations must have been
set by the installer.

On UNIX, invoke AMBA Designer from the console with the command:

> adcanvas filename

Table 3-1 lists the supported command line options for AMBA Designer.

Table 3-1 Command line options

Option

Example use

Description

-v, --version

adcanvas --version

adcanvas -v

Prints the version status of AMBA Designer and SoC Designer without
starting the tool.

-n, --nomax1ib

adcanvas --nomax1ib

Starts AMBA Designer without loading any components.

adcanvas -n
-b adcanvas -b -plxxx Runs AMBA Designer in batch mode. See Batch mode operation on page 3-5
filename [options...]  for more information.
filename adcanvas mySystem.mxp  Starts AMBA Designer with the specified file open. The specified file must be
a .mxp file.
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3.2 AMBA Designer preferences

You can configure the directories that AMBA Designer uses for reading and writing
files and the location of the max1ib.conf file, by using the General Preferences dialog.

To open the General Preferences dialog box:

1. Click on the Designer Prefs button that is located on the Main Toolbar, as
Figure 3-1 shows. This opens the General Preferences dialog box.

A 2 B = A [ [N [
tembdap | Mew Fabric IP Designerfrefs Comp  Port Label || Clock | Signal | Trans
o

o @K

Grid In Out  100% Info

[Component Window
[ ® B w= M

Figure 3-1 Designer Prefs selection

Figure 3-2 shows the General Preferences dialog box.

e AMEA Designer - General Preferences x
Generated Design hodel Path: ‘ Mhameluser ARMAMEA_DesignerDesigns/ ‘Browse...l
Generated Component File: ‘ harmeiused ARMAMBA_Designer/AMBA_Designer_MaxLib.conf Elrowse...l
Design Configuration Target Path: ‘ Mhameiusen ARMAMBA_Designer/Configurations! Elrowse...l

Ok | Cancel |

Figure 3-2 General Preferences dialog
The preferences are:

Generated Design Model Path:

After you configure a PrimeCell component, the program generates the
component model and saves it in this directory.

During the RTL generation process, the program creates in this directory
the relevant RTL directory structure for the PrimeCell component. The
program uses this directory structure to save the RTL files that it
generates.
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Generated Component File:

This file contains the MaxLib entry information for generated models
that have been added to the component library. See the SoC Designer
User Guide for more information about max1ib. conf files.

Design Configuration Target Path:

This directory contains the design configuration files. These files contain
the parameter, address, and sparse information that AMBA Designer uses
to generate the PrimeCell models.

To change the defined Paths or File:

1. Either:
. enter the new directory path in the associated field.
. click on Browse..., to open a file browser dialog box. Using this dialog box:
1. Navigate to the appropriate directory or file.

2. Select the appropriate directory or file.
3. Click on OK to close the file browser dialog box.

2. Click on OK to save the preferences and close the General Preferences dialog
box.

AMBA Designer saves the preferences in the AMBA_Designer_Prefs.ini file. Figure 3-3
shows the location of the .1ini file.

UNIX Windows
Top-Tevel directory/ Top-level directory/
I—home/ L _Documents and Setti ngs/
I—user‘/ I—user/
|—.ARM/ I—App'l'icat'ion Data/
I—AMBA_Designer/ I—AMBA_Designer/

Figure 3-3 Location of AMBA Designer preferences file

Note

On UNIX, the .in1 file also contains some other preferences, that the RTL Design Flow
Manager uses during simulation and synthesis.
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3.3 Batch mode operation

AMBA Designer supports batch mode operation, when the program runs on a UNIX
operating system. This enables you to start regression tests without having to use the
graphical user interface.

When the Generate RTL process of the RTL Design Flow Manager is initially invoked,
it creates an XML configuration file for the configured PrimeCell component. The
Generate RTL process then creates the RTL based on the information contained in the
XML file. The program creates the XML file in a directory under the Designs directory.
Figure 8-4 on page 8-6 shows the location of the XML file, when the program creates
RTL for an HPM.

During batch mode, AMBA Designer uses the XML configuration file to perform any
of the following functions:

. Generate RTL

. Generate RTL and simulate

. Generate RTL and synthesis

. Generate RTL, simulate, and synthesis.

You can also specify the simulator that AMBA Designer uses and whether it uses OVL
assertions and LEC.

3.3.1 Batch mode usage and commands
Invoke AMBA Designer from the console with the following command:

> adcanvas -b -plxxx filename [options...]

Where:
-b AMBA Designer runs in batch mode.
-pTxxx The model number of the configured PrimeCell. For example:

. -p1301 when using an HPM
. -p1340 when using a DMC.
filename Name of the XML file.
options... Table 3-2 on page 3-6 lists the supported batch mode options.
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Table 3-2 Batch mode options

Option Example use Description

-gen, adcanvas -b -plxxx mySystem.xml -gen Generate RTL.

-generate

-sim, adcanvas -b -plxxx mySystem.xml -sim Generate RTL and simulate.

-simulate

-synth, adcanvas -b -plxxx mySystem.xml -synth  Generate RTL and synthesize.

-synthesise

-all adcanvas -b -plxxx mySystem.xml -all Generate RTL, simulate, and synthesize. This is the default, if
no other batch mode options are specified.

OVL options

-ov1 adcanvas -b -plxxx mySystem.xm1 -ov1 Enables OVL assertions during simulation.?

-noov]1 adcanvas -b -plxxx mySystem.xml -noovl  Disables OVL assertions during simulation.?

LEC options

-Tec adcanvas -b -plxxx mySystem.xml -lec Enables LEC during synthesis.?

-nolec adcanvas -b -plxxx mySystem.xml -nolec  Disables LEC during synthesis.b

Simulator selection options

-mti adcanvas -b -plxxx mySystem.xml -mti Selects the Mentor ModelSim simulator. ¢

-nc adcanvas -b -pIxxx mySystem.xml -nc Selects the Cadence NCsim simulator. ¢

-vcs adcanvas -b -plxxx mySystem.xml -vcs Selects the Synopsys VCS simulator.©

a. This option overrides the Use OVL Assertions flag in the RTL Design Flow Manager Preferences.
b. This option overrides the Run LEC flag in the RTL Design Flow Manager Preferences.
c. This option overrides the Simulator setting in the RTL Design Flow Manager Preferences.

3-6
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Chapter 4

Configuring an HPM

This chapter describes how to create and configure interconnects using the HPM. It

contains the following sections:

About the HPM on page 4-2

Example 4x3 interconnect on page 4-4

Clock domain crossing example on page 4-28
Sparse connectivity on page 4-39

PL301 interconnect preferences on page 4-47
Converting the configuration file format on page 4-49
Reconfiguring an interconnect on page 4-51
Installing synthesis libraries on page 4-54

Address map on page 4-55

System modeling and the address map on page 4-63
Configuration options for the HPM on page 4-64.
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4.1 About the HPM

The HPM is a highly configurable AMBA 3 bus interconnect. The interconnect consists
of a central AXI cross-bar switch, known as the AXI bus matrix, and AMBA
infrastructure components to enable connection to other AMBA devices.

Figure 4-1 shows an example of the top-level hierarchy of an interconnect.

Global signals

VAVRY

HPM (PL301)
AMBA AXI AMBA AXI
infrastructure infrastructure
components components
AMBA slave interface 0 [ E AXI bus E {—> AMBA master interface 0
AMBA slave interface 1 [ matrix E {_—> AMBA master interface 1
AMBA slave interface 31 [ M {—> AMBA master interface 31

Figure 4-1 Example top-level hierarchy of the HPM

In Figure 4-1 the AMBA AXI infrastructure components types are:

b buffering component

f frequency conversion component

p data bus protocol conversion component
w data bus width conversion component.

This combination of IP provides support for other AMBA bus protocols including
AHB-Lite and APB.

See the PrimeCell High-Performance Matrix (PL301) Technical Reference Manual for
more information about the HPM.

Note
AMBA Designer does not support use with the PrimeCell AXI Configurable
Interconnect (PL300).
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411 HPM parameters

AMBA Designer enables the configuration of the following HPM parameters:

Configuring an HPM

number of slave interfaces, to a maximum of 32

number of master interfaces, to a maximum of 32

one of the following cyclic dependency schemes:

SingleSlave
UniqueID
HigherRank
Hybrid
SlavePerID.

address widths from 32-bit to 64-bit, inclusive

additional register stage for the address decoder

ID width of slave interface

naming of master and slave interfaces

routing data width of 32, 64, or 128 bits

AXI and AHB-Lite master interface data widths of 32, 64, or 128 bits
AXI and AHB-Lite slave interface data width of 32, 64, or 128 bits
initial arbitration order for slave interface

registered I/O for slave and master interfaces
interface protocols, AXI, AHB-Lite, and APB
clock domain crossing

write issuing capability of the master interface

write issuing depth of the master interface

read acceptance capability for the slave interface

write acceptance capability for the slave interface
REMAP bus selection.

ARM DUI 0333C
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4.2 Example 4x3 interconnect

This example describes how to create and configure an HPM that consists of four slave
interfaces and three master interfaces. The components that attach to the HPM are:

. an ARM1176JZF® processor core that connects to the four HPM slave interfaces
. a DMC that connects to two of the HPM master interfaces

. an AXI-compliant memory that connects to the remaining HPM master interface.

Chapter 7 Creating a System Model describes how you connect these components to the
4x3 interconnect and use the system model in a transaction level modeling environment
to produce profiling data.

Note

When referring to the size of an interconnect, this document refers first to the number
of slave interfaces, that masters connect to, followed by the number of master interfaces,
that slaves connect to. For example, a 4x3 interconnect would comprise of four slave
interfaces and three master interfaces and would therefore connect to four masters and
three slaves.

To create the 4x3 interconnect then you must install the following libraries:
. AMBAZ2 model library

. AMBA3 model library

. AMBA Designer Support library.

See Installing additional component models on page 2-8 for information about how to
install these libraries.

Creating the 4x3 example interconnect involves the following steps:
. Instantiating the AXI-core bus matrix

. Configuring the Master Params on page 4-8

. Configuring the Slave Params on page 4-9

. Creating the address map on page 4-12

. Configuring the sparse interconnect on page 4-18

. Generating the interconnect on page 4-23

. Adding the interconnect to the component library on page 4-26
. RTL generation or system modeling on page 4-27.

421 Instantiating the AXI-core bus matrix

Start AMBA Designer by using one of the following methods:

UNIX Enter adcanvas in a console window and press Enter on the keyboard.

4-4
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Windows  Click on the Windows Start button and then using the Start menu click
on All Programs —» ARM — AMBA Designer.

After starting AMBA Designer, you have an empty Diagram Window, with the tab name
of Untitled in the lower-left corner, as Figure 4-2 shows.

] ]

Untitled I

|Ready

Figure 4-2 Untitled tab
To instantiate the bus matrix:

1. Click on the New Fabric IP button on the Main Toolbar, as Figure 4-3 shows.
This opens the Configure new PrimeCell IP dialog box.

A 2 5 ® A @ x @ K
Aembdap | Mew Fabric [P Designer Prefs | Comp  Port  Label In Cut  T00% | Info
R

[
’—T Component Window HE
(B ® B = O

Figure 4-3 New Fabric IP selection

2. In the Configure new PrimeCell IP dialog box:

a. Click on the row containing a PrimeCell name of PL301, as Figure 4-4
shows.
lud AMEA Designer - Configure new PrimeCell IR x
i | FrimeCell | Version | Description |
2 oPLzoi Unknown Generates a PL20T AMBAZ Interconnect
jj§ FL340 t0p0 built on Sep 11 2006 Generates a PL340 DDR Memaory Controller
ij PL33% r0p0 built on Sep 11 2006 Generates a PL3S0 Static Memaory Controller
Ok | Cancel |

Figure 4-4 Configure new PrimeCell IP dialog

b.  Click on OK to close the dialog box and open the New PL301 AXI-core
Bus Matrix dialog box.

ARM DUI 0333C
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3. Inthe New PL301 AXI-core Bus Matrix dialog box:
a. Enter 4 in the Number of Masters field, as Figure 4-5 shows.
b.  Enter 3 in the Number of Slaves field.

ld AMEA Designer - New PL301 AXI:core Bus Matri;
PL301 Configuration: AMBA
System Architecture
—Mumber of Masters ———  —MNumber of Slaves
4 ’ ﬁa ’

—File Creation Cptions

Configuration Filename: I

User XML Configuration: Browse |

&utn Gen. File Mame: [7 Enabled
Ok | Cancel |

Figure 4-5 New PL301 AXI-core Bus Matrix dialog
c.  Click on OK to close the dialog box.

Note

By default, AMBA Designer creates an autogenerated filename. To create your
own filename then using the New PL301 AXI-core Matrix dialog box:

a. Deselect the Auto Gen. File Name check box, to disable the automatic
generation of filenames.

b.  Enter your chosen filename in the Configuration Filename field.

The characters you enter in this field must comply with the file naming
conventions for the file system where the design file is located. Using a
reserved character from the file system, might cause the program to
terminate unexpectedly.

The Diagram Window displays the HPM as Figure 4-6 on page 4-7 shows.
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Master Params
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piE01_top_level[o]

L]

pia01_slif[o]

pI301_maif[1]

Master Params

il

pi301_maif[2]

Master Params

pI301_maif[3]

Master Params

m pl01_slif[2]

o 2

Slave Params

L]

plE01_slif[1]

1 2

Slave Params

L]

[£=1 3 2

Slave Params

Figure 4-6 Unconfigured 4x3 HPM

This bus matrix shows the HPM component in the center, with the four masters on the
left-hand side and the three slaves on the right-hand side. Table 4-1 lists the port
interfaces for this unconfigured HPM.

Table 4-1 Port interfaces of the 4x3 HPM

Port name Function Connects externally to:

SO Slave interface 0 Master, ARM1176JZF data bus

S1 Slave interface 1 Master, ARM1176JZF DMA bus

S2 Slave interface 2 Master, ARM1176JZF instruction bus

S3 Slave interface 3 Master, ARM1176JZF peripheral bus

MO Master interface 0  Slave, DMC peripheral bus

M1 Master interface 1~ Slave, DMC AXI bus

M2 Master interface 2 Slave, AXI-compliant memory, for system ROM
Note

When AMBA Designer creates the filename then the tab name changes to
PL301_xxx_4x3, where:

. PL301 is the prefix the program assigns to all the HPM files it creates

. xxx is a random generated sequence of alphanumeric characters

ARM DUI 0333C
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. 4x3 is the size of the HPM, that is, the number of slave interfaces followed by the
number of master interfaces.

An asterisk (*) after the PL301_xxx_4x3 name indicates that there are unsaved
changes, either from an auto-saved file or the saved file.

4.2.2 Configuring the Master Params

The master and slave interfaces of the HPM are all programmed with their default
values. The following sections describe how to change the Master Params that then
configure the corresponding HPM slave interfaces:

. HPM slave interfaces 0, 1, and 2 configuration
. HPM slave interface 3 configuration.

HPM slave interfaces 0, 1, and 2 configuration

These three interfaces connect to the ARM1176JZF processor’s data, DMA, and
instruction buses. The default parameter values are correct for these interfaces and
therefore no changes are required.

HPM slave interface 3 configuration

This interface connects to the ARM1176JZF peripheral bus so you must change the
data_width parameter from 64 to 32. To make this change:

1. Double-click on the p1301_maif[3] component to open the Edit Parameters dialog
box.

In the Edit Parameters dialog box:
2. Set the data_width parameter to 32, as Figure 4-7 on page 4-9 shows.
3. Click on OK to close the dialog box.

Note

To edit parameter values, double-click on the current value setting. For example, to
change the data_width parameter from the default value of 64, double-click on 64 and
select a new value from the drop-down list.
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hd Edit Parameters - pl301_maif[3] (PL301_MaiF) x
Properties: |
Name: |[pl301_maif(3]
|;_ Type: | Loadfile Extension: |
pI301_maif|0]
Warsion: Save/Restore:
Master Params P
I
Wariant: | IP Provider: |
pI301_maif[i] |; Description: Debuggers Supported:
Master Params P
I
pl301_maif[2] []
Master Params P =
— —
Port List: || Parameters: |
= |; Fort Mame | Interface Type Parameter Value |-o |»|Ty
pI301_maif[3] P Transactiontas | [address_tie_off 000000000000000 _(  val
o~ =F
MasterParams Y address_width 32| syt
— arhitration_arder_init = | YT
clock_domain_crossing naone = YT
cyclic_scheme single_slave = YT
data_width = syt
decode_registar = [l
id_width = syt
interface_protocol = syth g
=) P =) | P
Help | Ok | Cancel |

Figure 4-7 Configuring slave interface 3

4.2.3 Configuring the Slave Params

The three master interfaces of the HPM connect to two slaves, the DMC and the
AXI-compliant memory. The following sections describe how to change the Slave
Params that then configure the corresponding HPM master interfaces:

. HPM master interface O configuration

. HPM master interface 1 configuration on page 4-11
. HPM master interface 2 configuration on page 4-12.

HPM master interface 0 configuration

This master interface connects to the peripheral bus on the DMC and you must make

the following changes:

data_width Change from 64 to 32.

ARM DUI 0333C
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interface_protocol Change from AXI to APB.

x_apb_slot_00_name
Change from (apb_slot0) to DMC.

Note

When master and slave parameters are changed, AMBA Designer verifies that the
change does not violate an AMBA protocol. Therefore, the sequence you use to change
the parameters is important.

For example, an APB interface using a data bus of 64 bits is not permitted. If the
interface_protocol changes to APB when the data_width is 64, AMBA Designer
displays a warning message in the Output Window and the interface_protocol remains
unchanged.

To make these changes:

1. Double-click on the pl1301_slif[0] component to open the Edit Parameters dialog
box.

In the Edit Parameters dialog box:
2. Set the data_width parameter to 32.
3. Set the interface_protocol parameter to apb.

4.  Enter DMC in the x_apb_slot_00_name Value field, as Figure 4-8 on page 4-11
shows.

4-10
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ld Edit Parameters - pl301_slif[0] (PL301_SIIE) x
Properties: |
Name: |pl301_slifD]
Type: | Loadfile Extension: |
Warsion: | Save/Restore: | - |_
) i
Wariant: | IP Provider: | (LD Sy
Diescription: Diebugners Supported: »r Slave Params
; L]
pI301_slif[1]
= Slave Params
Port List: || Parameters: b | |_
) i
Fort Mame | Interface Type || Parameter Value |-o 1 pI301_slif[2]
P TransactionSlav | |registered_io ol
gisteret. —»* Slave Params
speculative_access false _IJ
total_slaves 3
write_acceptance_capability 410
witite_interleave_depth 1/
*_aph_slot_DO_narme ol
%_aph_slot_00_version 20 i
=) N Rl | =
Ok | Cancel |

Figure 4-8 Configuring master interface 0

5. Click on OK to close the dialog box.

HPM master interface 1 configuration

This interface connects to the AXI bus on the DMC and you must make the following

change:

registered_io

Change from O to 1.

To make this change:

1. Double-click on the pl1301_slif[1] component to open the Edit Parameters dialog

box.

In the Edit Parameters dialog box:

2. Set the registered_io parameter to 1, as Figure 4-9 on page 4-12 shows.

ARM DUI 0333C
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hd Edit Parameters - pl301_slif[1] (PL301_SlIF} x

Properties: |

Name: |pl301_slif1]

Type: | Loadfile Extension: |
Warsion: | Save/Restore: | pI301_slif[o] |;
Wariant: | IP Provider: |
Description: Debuggers Supported: 1d w
; L]
pI301_slif[1]
o~ p
¢ Slave Params
I
Port List: || Parameters: m
Fort Mame | Interface Type Parameter i |;
F TransactionSlay prog_gos pI301_slif[2]
registered_io = Slave Params
I

speculative_access
total_slaves
write_acceptance_capability
write_interleave_depth

=) N Rl

Figure 4-9 Configuring master interface 1

3. Click on OK to close the dialog box.

HPM master interface 2 configuration

This interface connects to the AXI bus on the AXI-compliant memory. The default
parameter values are correct and therefore no configuration changes are required.

424 Creating the address map

To create the address map you must use the Memory Map Editor dialog. You can open
the Memory Map Editor for the interconnect by either:

. double-clicking on the pl301_top_level[0] component

. using MemMap:
1. Click on the pl301_top_level[0] component to select the component.
2. Click on the MemMap button on the Main Toolbar.

. using the context menu:

1. Right-click on the pl301_top_level[0] component to display the context
menu.
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2. Select AMBA Designer — PL301 Interconnect Address Map from the
context menu, as Figure 4-10 shows.

pl301_maif[o] [] pIOT o n Ciriy |P1301_sifio] []

Master Params FM P50 Copy ci+c PP Slave Params

I I

¥ Delete Dl
pI301_maif[i] [] Rename. . pI301_slif[1] []
Enable/Disahle Component
Master Params FM P st P Slave Params
I D”‘ Open Sub-System... I
q
. Unhide All Ports .
i i | i i

[{EIT] LT e |_ Reset to Factory Layout BISILISIT]2] |_

Master Params FM P2 g s Dl Layo ¢ Slave Params

I Companent Display Options... I

|;- Replace Selected Components...
pI301_maif[3] - -
Lock Yersion/ariant
Master Params F M P 3 Unlock Yersion/variant
I
b Ohject Parameters...

B4 2MBa Designer I~ PL301 Interconnect Prefs

FL30T Interconnect Address Map

FL301 "System Sparse Interconnect
FL301 Master Sparse Interconnect
Generate PL301 Interconnect...

Figure 4-10 Accessing the address map

All these methods open the Memory Map Editor dialog box, as Figure 4-11 shows.

ld Memory Map Editor

kemary Space: pla0l1_top_level[0] - System_hemory_kdap _"l Map:  Default _"l
Master Ports:  [M0:M1:M2

Address regions

Component |P0r1 |Stan.ﬁ.ddress End Address |Size Region Mame Edit... |

1301_slif[0] P 00 00 0x0Regionl

pl30l_slif[1] P 00 00 Ox0Regiond add..

pl30l_slif[2] P 00 00 Ox0Regiond —

Bemave |

CIearP.IIl ok | cancel |
(I 4

Figure 4-11 Memory Map Editor dialog

In the Memory Map Editor dialog box:

3. Click on Edit... to open the Edit Address Region dialog box. Figure 4-12 on
page 4-14 shows the dialog box that is displayed.

ARM DUI 0333C

Copyright © 2006 ARM Limited. All rights reserved. 4-13



Configuring an HPM

0 it Address Region /L LB

—Slave Port

Component Mame: |p|301_s|if[D]

Fort Mame: |P

—a&ddress Region

Start: [iE=m
End: | 020
Size: | 020
Mame: |Regi0nD

Slave Port Constraints:

Size(Min-tasx): Dx00- D=
Address(hin-hdas): 0x0- D=
MNumRegion(Min-tax): 1-32
BlockSize: 0x400

(=R, tovr Fov Tlann Cornnnnnt o w301 AL - |

= | P

Ok | Cancel |

L

Figure 4-12 Edit Address Region dialog for slave 0

In the Edit Address Region dialog box:

Enter 0x10110000 in the Start field, to set the base address for the pl301_slif[0]

component to 0x10110000.

Enter 0x10000 in the Size field, as Figure 4-13 on page 4-15 shows.

Copyright © 2006 ARM Limited. All rights reserved.
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0 it Address Region /L LB

—Slave Port

Component Mame: |p|301_s|if[D]

Fart Mame: |P
—a&ddress Region

Start: 010110000

End: |ox1011£E£E

Size: |0=10000|

Mame: |Regi0nD

Slave Port Constraints:

Size(Min-tasx): Dx00- D=
Address(hin-hdas): 0x0- D=
MNumRegion(Min-tax): 1-32
BlockSize: 0x400

(=R, tovr Fov Tlann Cornnnnnt o w301 AL -

i

|

P

L

Ok

Cancel |

Figure 4-13 Address map for slave 0

6.  Click on OK to add this address region and close the dialog box.

—— Note

See Address map on page 4-55 for more information about the Memory Map Editor

dialog box.

The Memory Map Editor displays the new information for pl1301_slif[0]. To update the

information for the next slave:

7. Inthe Memory Map Editor dialog box, click on the Component field that contains

the value, p1301_slif[1].

8. Click on Edit... to open the Edit Address Region dialog box as Figure 4-12 on

page 4-14 shows.

ARM DUI 0333C

Copyright © 2006 ARM Limited. All rights reserved.



Configuring an HPM

ld Memory Map Editor x

kemary Space: pla0l1_top_level[0] - System_hemory_kdap _"l Map:  Default _"l

Master Ports:  [M0:M1:M2

Address regions
Component |P0r1 |Star1 Address End Address |Size Region Mame | Edit... J
pl3ll_slif[0] P 010110000 Ox1011f££F 010000 Regiond k
1501 = Lzl Lzl Uzl Regionl Add...
pl30l_slif[2] P 00 00 Ox0Regiond —
Bemave |
Cancel |

Clear Al | ok |

=

Figure 4-14 Accessing the address map editor for slave 1
In the Edit Address Region dialog box:

9.  Enter 0x01000000 in the Start field, to set the base address for the pl301_slif[1]
component to 0x01000000.

10. Enter 0x04000000 in the Size field, as Figure 4-15 shows.

0 it Address Region /L LB

—Slave Port

Component Mame: |p|301_s|if[1]

Fort Mame: |P

—a&ddress Region

Start: 001000000
End: |UmdfEEEEE
Size: | 004000000
Mame: |Regi0nD

Slave Port Constraints:

Size(Min-tasx): Dx00- D=
Address(hin-hdas): 0x0- D=
MNumRegion(Min-tax): 1-32
BlockSize: 0x400

(=R, tovn Fre Tlanm Covennn e TRk Tik B L2 R R |

= | P

Ok | Cancel |
L

Figure 4-15 Address map for slave 1

11.  Click on OK to add this address region and close the dialog box.

4-16
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The Memory Map Editor displays the new information for pl1301_slif[1]. To update the

information for the next slave:

12.

13.

In the Edit Address Region dialog box:

14.

15.

16.

In the Memory Map Editor dialog box, click on the Component field that contains
the value, p1301_slif[2].

Click on Edit... to open the Edit Address Region dialog box.

If the Start field does not contain 0x0 then enter 0x0 in this field. This sets the base
address for the pl301_slif[2] component to 0x00000000.

Enter 0x01000000 in the Size field, as Figure 4-16 shows.

0 it Address Region /L LB

Slave Port

Component Mame: |p|301_s|if[2]

Fort Mame: |P

Address Region

Start: | 020

End: |OxfEEEEE
Size: | 001000000
MName: |Regi0nD

Slave Port Constraints:

Size(Min-tasx): Dx00- D=
Address(hin-hdas): 0x0- D=
MNumRegion(Min-tax): 1-32
BlockSize: 0x400

Dnvepnmtove for Tlann Cownnnnet - w301 clifTT -

i

L

P

Ok | Cancel |

Figure 4-16 Address map for slave 2

Click on OK to add this address region and close the dialog box.

The address map for all of the slaves is now configured. Figure 4-17 on page 4-18 shows
the fully configured Memory Map Editor dialog box.
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ld Memory Map Editor

_"l Map: Default _"l

kemary Space: pla0l1_top_level[0] - System_hemory_kdap

Master Ports:  [M0:M1:M2

Address regions

Component |P0r1 |Star1 Address End Address |Size Region Mame | Edit... |

pl30l_slif[0] P 010110000 Ox1011f££F 010000 Regiond

pl30l_slif[1] B 01000000 U4 EEEEFE 04000000 Regiond Add.

(1301 = U=EEEELE Oz =
Bemave |

Clear 4l | ok | cancel |

=

Figure 4-17 Configured address map

17.  Click on OK to close the dialog box.

42,5 Configuring the sparse interconnect

Sparse interconnect enables you to define which master is connected to which slave.
This enables you to minimize the interconnect logic in the HPM.

AMBA Designer provides two methods to enable you to configure sparse connectivity.
For small interconnects it is usually preferable to use the PL301 System Sparse
Interconnect dialog. For interconnects that use more than 16 master or slave interfaces
then AMBA Designer only permits use of the PL301 Master Sparse Interconnect dialog.
See Sparse connectivity on page 4-39 for more information about using these dialog
boxes.

To configure the master to slave interconnections:
1. Right-click on the pl301_top_level[0] component to display the context menu.

2. Select AMBA Designer — PL301 System Sparse Interconnect from the
context menu, as Figure 4-18 on page 4-19 shows.

4-18
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pl301_maif[o] [] POy n Ctrl+}<| pl301_slif[o] []
Master Params M P so Copy ctic »*  Slave Params
I I
¥ Delete Dl
pI301_maif[i] [] Rename. . pI301_slif[1] []
Enable/Disahle Component
Master Params M & P Slave Params
I D”‘ Open Sub-System... I
q
. Unhide All Ports .
i i 4 i i
[{EIT] LT e |_ : Reset to Factory Layout BISILISIT]2] |_
Master Params M p sz Sz (4% DienEulit Lapou »¢  Slave Params
I Companent Display Options... I
|;- Replace Selected Components...
pI301_maif[3] - -
Lock Yersion/ariant
Master Params F M P 3 Unlock YersiondY ariant
I

Object Parameters...

21 AMBA Designer I~ PL301 Interconnect Prefs
FL301 Interconnect Address hap
FL30T System Sparse Interconnect

PL301 Master Sparse Interconnect
Generate PL301 Interconnect...

Figure 4-18 Accessing the sparse interconnect

The PL301 System Sparse Interconnect dialog box is displayed, as Figure 4-19
shows.

| 1301 _maifo] | praot_maif1] | piaot_maifz] | praot_maifa |

7/
pl301_slif0] =
N\
/ Connect All |
pla01 _slif1] -4 Disconnect.ﬁ.lll
N\
7/
pl301_slifz] =
N\

Ok | Cancel |

L 4

Figure 4-19 Fully connected interconnect
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Figure 4-19 on page 4-19 shows a fully connected interconnect where each
master connects to every slave.

3. Click on Disconnect All to remove all connections in the interconnect, as
Figure 4-20 shows.

Note

Use the Connect All button in the PL301 System Sparse Interconnect dialog box
when you require each master to be connected to every slave.

hd AMBA Designer - PL301 System Sparse Interconnect

| 1301 _maifo] | praot_maif1] | piaot_maifz] | praot_maifa |

/]
pI30T_slifo] -

N

/ Cannect All |
pI30T_shii] = Disconnect All

N

/]
pIanT_slifz] -

N

Ok | Cancel |

L 4

Figure 4-20 Unconfigured sparse interconnect

To connect a master interface to a slave interface, double-click on the grid where the
corresponding rows and columns intersect. The grid consists of:

Rows

Columns

That represent the slaves that connect to the HPM. In this example they
are named pl301_slif[n].

That represent the masters that connect to the HPM. In this example they
are named pl301_maif[n].

For this example, you must select the area of the grid that Figure 4-21 on page 4-21

shows.

4-20
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AMEA Designer - PL301 System Sparse Interconnect

| paut_maif) | paut_maif) | 301 _maif2)| pi301_maif3]

Figure 4-21 Sparse interconnect grid for 4x3 example
To select these areas on the grid:

4. Double-click on the each of the Xs that Figure 4-21 shows. Figure 4-22 on
page 4-22 shows the resulting configured sparse interconnect.
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| 1301 _maifo] | piaot_maif1] | piaot_maifz] | pi3o1_maitgs]

/]
pI301_slif[0] =
N
/ Connect All |

pla01 _slif1] -4 Disconnect .ﬁ.lll

pI301_slif2]

Ok | Cancel |

L 4

Figure 4-22 Configured sparse interconnect

5. Click on OK to close the PL301 System Sparse Interconnect dialog box. The
program saves the configured interconnect.

Table 4-2 lists the connections in the configured sparse interconnect.

Table 4-2 Configured sparse interconnect

ARM1176JZF processor interfaces
pI301_maif[0] pI301_maif[1] pl301_maif[2] pI301_maif{3]
data bus DMA instruction bus peripheral bus
p1301_slif[0] .
. - - - Connection
peripheral bus
DMC
PIS01_slif[1] Connection Connection Connection -
AXI bus
Memory pl301_slif[2] . .
Connection - Connection -
AXI bus

4-22
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4.2.6

Generating the interconnect

Configuring an HPM

After configuring the master and slave interfaces, it is now possible to create the

interconnect.

To generate the interconnect:

1. Right-click on the pl301_top_level[0] component to display the context menu.

2. Select AMBA Designer — Generate PL.301 Interconnect... from the context
menu, as Figure 4-23 shows.

pI301_maif[]

L]

Master Params

Fh

pI301_maif[i]

L]

Master Params

Fh

pI301_maif[2]

L]

Master Params

Fh

pI301_maif[3]

L]

Master Params

Fh

pI30] fon tacarmr [ /] pI301_slif[0] |L
Cut Clrl+ ¥
P50 E ci=c PF  Slave Params
¥ Delete Del
Rename... pi301 _slif[1] |;
- Enable/Disahle Component »¢ Slave Params
J &> Open Sub-System... —_—
Unhide All Ports i
Reset to Factory Layout pI30_sif] |_
p sz Save s Default Layout »F  Slave Params
Component Display Options... ———
Yiew IP-HACT Instance Interface..
Yiew IP-XACT Connections...
& Replace Selected Components...
° Lock Version/Variant
Unlock Yersion/Yariant
Object Parameters...

B4 2MBa Designer

I~ PL301 Intercannect Prefs

FL301 Interconnect Address hap
FL301 System Sparse Interconnect

FL301 Master Sparse Interconnect

Generate PL301 Interconnect...

R

Figure 4-23 Generating the 4x3 interconnect

The Generate PL301 Interconnect process produces and functionally verifies all of the
configured interconnect. Figure 4-24 on page 4-24 shows the generated interconnect.
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i i i i
axi_core_interconnect|0] L] axi_address_holder[0] L] axi_dowmsizer_64_32[0] L] axitoapb[0] L]

SO0_ai_6+ }

50 ax_mo AHLslwe IR is B i m}_t mo0_apb_32 ’
AMBA AMBA AMBA

chein clkin i clk-in

] []
axi_address_holder[1] axi_reyslice_m[10]

S01_aki_6+ }

N
# aximi AL Slause SHL Master B s i E mod_sx_64 }
ANMBA AMBA

ellein clkin

i
axi_address_holder[2] ]

sO2_ai_6+ 'L,

i
axi_expander_32_64{3] L

S03_aki_52 P uis a_m
AMBA

s_asl_bm_APE_in

N
52 i AR Slae LE{N moz_ani 64

4 "AMIBA y P rozmio p

ﬁ dll-in

chein

_ai_bm_remep

s_asi_bm_fzprotn

PE_in
remap
feproto
clkein

Figure 4-24 Generated 4x3 interconnect

In Figure 4-24 the interconnect consists of the following components:

axi_core_interconnect[0]

The HPM, configured with a 64-bit data bus.

axi_expander_32_64[3]

An expander component that enables transfers between the 32-bit
peripheral bus on the ARM1176JZF and the 64-bit bus of the HPM.

axi_address_holder[0], axi_address_holder[1], and axi_address_holder[2]

AMBA Designer provides these components to enable it to store the
address information for the master interface ports of the HPM. SoC
Designer Simulator uses this information when it reconstructs the address
map for the HPM. See System modeling and the address map on

page 4-63 for more information about the axi_address_holder
component.

axi_downsizer_64_32[0]

A downsizer component that enables transfers between the 64-bit bus of
the HPM and the 32-bit bus on the DMC.

axitoapb[0] A protocol conversion component that enables transfers between the AXI

interface on the HPM and the APB interface on the DMC.

4-24
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axi_regslice_m[10]

A register slice component that enables timing isolation between the
HPM and the DMC. AMBA Designer always configures the operating
mode of the register slice to be fully registered, for all five AXI channels.

Note

AMBA Designer does not enable you to configure the operating mode of
the register slice to be registered forward path or static bypass.

After selecting Generating Interconnect..., AMBA Designer displays the interconnect
in a new Diagram Window with the tab name of PL301_xxx_4x3_1, where xxx is the
sequence of alphanumeric characters used prior to generating the interconnect. The _1
suffix appended to the tab name signifies that this is a generated interconnect.

The program saves the generated interconnect using a PL301_xxx_4x3_1.mxp filename in
the default Designs directory:

UNIX home/user/.ARM/AMBA_Designer/Designs/
Windows C:\Documents and Settings\user\My Documents\AMBA_Designer\Designs\
Where user is the login name of the current person running AMBA Designer.

If more interconnects are generated from PL301_xxx_4x3 then by default AMBA
Designer uses the same tab name and design filename. Prior to overwriting the previous
design, AMBA Designer requests confirmation that you want to proceed, as Figure 4-25
shows.

\il) Are you sure you want to continue with generation?

The file:
Jhome / user /. ARM/BMEA Designer/Designs,PL3I01_941 4x3 1. mxp
already exists =nd will be over-written.

Right click on the top_lewel component, then choose

BMEA Designer-»PL301 Interconnect Prefs
To change the instance mmber to be written.

Yes | Mo |

L 4

Figure 4-25 Generation instance nhumber confirmation

Click on Yes to overwrite the previous design. Clicking on No cancels the Generating
Interconnect... process.
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|s00_xi_54}

Js01_ari_&4

an HPM

Note

See PL301 interconnect preferences on page 4-47 for information about how to change
the default behavior for interconnect instance numbering.

Adding the interconnect to the component library

To enable the program to use the generated interconnect in modeling scenarios then you
must add the interconnect to the component library.

To add this component to the component library:

1.

i
axi_expander_32_64{3] L

503_ani_ 32|

P eis A s

elkvin

s_ani_bm_APE_in

s_al_bm_remap

3_aui_bm_fzproto

Right-click on the axi_core_interconnect[0] component to display the context
menu.

Select AMBA Designer — Add PL301 to Component Library... from the

context menu, as Figure 4-26 shows.

temep,
feproto

clhein

Unlock Yersion/Variant

Object Parameters...

2§ AMBA Designer

I add PL3M o Component Library..

PL301 HTL'ISeslgn Flow Manager...
Reconfigure new PL301

axi_core_interconnect[0] u |nxi_mdreas_h|nlder[0] L axi_dovensizer_64_32[0] L axitoapb[0] L
oo & cut Ctrl+X g
= Copy Cirl+C A C,H: AmviBa o AMBA wbh p rone 2
& 519;:9 el Ider1] L axi_regslice_m[10] L
poist Enahle/Disable Component I‘HJIML 7 (“H: AMBA - @
& Open Sub-System
Unhide All Parts CLiE] a
Jai_sz Reset to Factory Layout 'BAKL Pk @
Save As Default Layout
Camponent Display Options
View IP-XACT Instance Interface
paise View IP-XACT Connections...
Replace Selected Components..
boroin Lock Version/Variant

Figure 4-26 Adding the interconnect to the component library

After the program completes this process it displays the name of your component in the
Component Window. Figure 4-27 on page 4-27 shows a Component Window that
contains a PL.301_xxx_4x3_1 interconnect model name.

4-26
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N
§|
%3

In Out  100% Info

Clock | Signal | Trans

=@ x

Component Window HE ==
5 Typa |Versi0n B
FL300_ACI Eus 2.1.001
PLI0T _m_ w31 System 1.0
FL301_Global_Config Other r1p0-00reld
FL301_MalF Other rp0-00reld
FL301_SIIF Other r1p0-00reld
1330_dma Core 01

FL340_DMC kemory r0p0-00rel3
FL350_smc kemory r0p0_00Betal
RTC_ploEt Feripheral  2.1.016
Scif_pl 3t Feripheral  2.1.016
ShZM_SigCon Other 1.0.000
Sme_pligz Feripheral  2.1.016
Sme_pli9d Feripheral  2.1.016
SPEI0_TZIC Feripheral  2.1.000
Ssp_ploge Feripheral  2.1.016 i
S — =
WAL A AW ABus A Core A Fabric AMem A |

Figure 4-27 Component Window

—— Note

Figure 4-27 shows a Component Window using a listed output. Depending on your
AMBA Designer application settings then the components might display as icons.

4.2.8 RTL generation or system modeling

After the interconnect is created you can then either generate the RTL for the
interconnect or incorporate the interconnect model into your system model to enable
you to evaluate the performance of your system design.

The RTL and modeling process flows are described in:
. Chapter 8 RTL Design Flow
. Chapter 7 Creating a System Model.

Note

AMBA Designer only enables the generation of RTL, when the program runs on a
UNIX operating system. You must also ensure that the AMBA Designer license file,
usually named Ticence.dat, permits the program to generate RTL.
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4.3

Clock domain crossing example

This example describes how to configure and produce a 2x2 interconnect using the
clock domains that Figure 4-28 shows.

Master 0,
400MHz

Slave 0,
400MHz

A
\ 4
A
\ 4

HPM,
200MHz

Slave 1,
50MHz

Master 1, |
133.3MHz |~

v
A
v

Figure 4-28 Example 2x2 system

Note

The example only configures the minimum number of parameters that are sufficient to
describe the use of clock domain crossing.

If you intend to model your system in SoC Designer Simulator then you must ensure
that you configure the model_clock_divider_x parameters depending on the simulation
frequency that is applied to the bridge. The model_clock_divider_x parameters are
calculated using:

model_clock_divider_x = Fs

Fo
Where:
Fg Simulation frequency applied to the bridge.

Fo Operating frequency of the component, that attaches to the bridge
interface where the clock divider is located.

This example uses the default setting for the clock slave port on each bridge, so all the
bridges are clocked by the master clock in SoC Designer Simulator. The master clock
operates at the same rate as the scheduler in SoC Designer Simulator and therefore the
master clock can be considered to operate at the clock speed of the fastest component
in the system. The 2x2 example uses a maximum clock speed of 400MHz so the
model_clock_divider_x parameters are derived using a simulation frequency,
Fs=400MHz.
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Note

By default, the models for the clock domain crossing bridges operate at the same rate
as the scheduler in SoC Designer Simulator. If you use another clock to operate the
clock domain crossing bridge model then:

you must ensure that this clock frequency is equal to, or an integer multiple of,
the highest AXI bus clock frequency that is applied to the bridge

for asynchronous bridges, you must also ensure that this clock frequency is an
integer multiple of the lowest AXI bus clock frequency that is applied to the
bridge.

The 2x2 example is described in the following sections:

Configuring the HPM
Generating the interconnect on page 4-35.

4.3.1 Configuring the HPM

The process of configuring the HPM is described in:

Instantiating the AXI-core bus matrix
Configuring master 0 on page 4-30
Configuring master 1 on page 4-31
Configuring slave 0 on page 4-33
Configuring slave I on page 4-34.

Instantiating the AXI-core bus matrix

To create the HPM:
1. Select File - New from the Main menu. This creates a new Diagram Window.
2. Click on the New Fabric IP button on the Main Toolbar to open the Configure
new PrimeCell IP dialog box.
3. In the Configure new PrimeCell IP dialog box:
a.  Click on the row containing a PrimeCell name of PL301.
b.  Click on OK to close the dialog box and open the New PL301 AXI-core
Bus Matrix dialog box.
4. Inthe New PL301 AXI-core Bus Matrix dialog box:

a. Enter 2 in the Number of Masters field.
b. Enter 2 in the Number of Slaves field.
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c.  Click on OK to close the dialog box.

Configuring master 0

Master 0 operates at 400MHz and the HPM operates at 200MHz. Because master 0 is
operating faster than the HPM then the clock_domain_crossing parameter must be set
to fast.

From Table 4-6 on page 4-65, when clock_domain_crossing=fast then you must enter
a value for model_clock_divider_1. To determine the model_clock_divider_1 setting it
is necessary to know the values of Fg and Fo.

For model_clock_divider_1, Table 4-6 on page 4-65 states that when
clock_domain_crossing=fast then Fg is the operating frequency of the component that
attaches to the master interface of the downwards synchronizing bridge. That
component is the HPM and therefore Fo = 200MHz.

The clock domain crossing configuration options for master O are:
. clock_domain_crossing = fast
. model_clock_divider_1 = Fs/Fo = 400/200 = 2.

To enter the clock domain crossing options for master 0:

1. Double-click on the pI301_maif[0] component to open the Edit Parameters dialog
box.

In the Edit Parameters dialog box:
2. Set the clock_domain_crossing parameter to fast.

3. Enter 2 in the model_clock_divider_1 parameter field, as Figure 4-29 on
page 4-31 shows.
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hd Edit Parameters - pl301_maif[0] (PL301_MaiF) x
Properties: |
Name: |[pl301_maif[d]

Type: | Loadfile Extension: |
Warsion: | Save/Restore: |
Wariant: | IP Provider: |
Description: Debuggers Supported:
Port List: || Parameters: b |
Fort Mame | Interface Type Parameter Value | 5 | »l Ty 1
P Tranzactiontas | | clock_domain_crossing fast ol sy
cyclic_scheme single_slave = YT
data_width 64| syt
decode_register false = b
id_width = | syt
interface_protocol axi = YT
madel_clock_divider_1 |2 = val
madel_clock_divider_2 1/ vall g
=) P =) | =
Help | Ok | Cancel |

Figure 4-29 Clock domain crossing for master 0
4. Click on OK to close the dialog box.

Configuring master 1

Master 1 operates at 133.3MHz and the HPM operates at 200MHz. Because master 1 is
operating asynchronous to the HPM then the clock_domain_crossing parameter must
be set to async.

From Table 4-6 on page 4-65, when clock_domain_crossing=async then you must
enter values for model_clock divider 1 and model clock divider 2.

For model_clock_divider_1, Table 4-6 on page 4-65 states that when
clock_domain_crossing=async then Fg is the operating frequency of the component
that attaches to the slave interface of the asynchronous bridge. That component is
master 1 and therefore Fo = 133.3MHz.

For model_clock_divider_2, Table 4-6 on page 4-65 states that Fg is the operating
frequency of the component that attaches to the master interface of the asynchronous
bridge. That component is the HPM and therefore Fo = 200MHz.
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The clock domain crossing configuration options for master 1 are:
o clock_domain_crossing = async

. model_clock_divider_1 = Fs/Fo = 400/133.3 =3

. model_clock_divider_2 = Fs/Fo = 400/200 = 2.

To enter the clock domain crossing options for master 1:

1. Double-click on the pI301_maif[1] component to open the Edit Parameters dialog
box.

In the Edit Parameters dialog box:

2. Set the clock_domain_crossing parameter to async.

3. Enter 3 in the model_clock_divider_1 parameter field.

4.  Enter 2 in the model_clock_divider_2 parameter field, as Figure 4-30 shows.

hd Edit Parameters - pl301_maif[1] (PL301_MaiF) x
Properties: |
Name: |[pl301_maif[1]

Type: | Loadfile Extension: |

Warsion: | Save/Restore: |

Wariant: | IP Provider: |

Description: Debuggers Supported:

Port List: || Parameters: b |

Fort Mame | Interface Type Parameter Value | 5 | »l Ty 1

F Transactionhdas | |clock_domain_crossing async i1 YT
cyclic_scheme single_slave = YT
data_width 64| syt
decode_register false = b
id_width = | syt
interface_protocol axi = YT
madel_clock_divider_1 3= val
madel_clock_divider_2 |2 = valf g

=) P =) | P

Help | Ok | Cancel |

Figure 4-30 Clock domain crossing for master 1
5. Click on OK to close the dialog box.
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Configuring slave 0

Slave 0 operates at 400MHz and the HPM operates at 200MHz. Because slave 0 is
operating faster than the HPM then the clock_domain_crossing parameter must be set
to fast.

From Table 4-7 on page 4-69, when clock_domain_crossing=fast then you must enter
a value for model_clock_divider_1. To determine the model_clock_divider_1 setting it
is necessary to know the values of Fg and Fo.

For model_clock_divider_1, Table 4-7 on page 4-69 states that when
clock_domain_crossing=fast then Fg is the operating frequency of the component that
attaches to the slave interface of the upwards synchronizing bridge. That component is
the HPM and therefore Fo = 200MHz.

The clock domain crossing configuration options for slave 0 are:
. clock_domain_crossing = fast
. model_clock_divider_1 = Fs/Fo = 400/200 = 2.

To enter the clock domain crossing options for slave 0:

1. Double-click on the pl301_slif[0] component to open the Edit Parameters dialog
box.

In the Edit Parameters dialog box:
2. Set the clock_domain_crossing parameter to fast.

3. Enter 2 in the model_clock_divider_1 parameter field, as Figure 4-31 on
page 4-34 shows.
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hd Edit Parameters - pl301_slif[0] (PL301_SIIF} x
Properties: |
Name: |pl301_slifD]

Type: | Loadfile Extension: |

Warsion: | Save/Restore: |

Wariant: | IP Provider: |

Description: Debuggers Supported:

Port List: || Parameters: b |

Fort Mame | Interface Type Parameter Value | 5 i

P Tranzaction3lay | | clock_domain_crossing fast 2|J
combined_acceptance_capability 410
cyclic_rank ol
data_width 64
interface_protocol axi |
madel_clock_divider_1 |2 |
madel_clock_divider_2 1/ d

| = | Bl | =

Help | Ok | Cancel |

Figure 4-31 Clock domain crossing for slave 0
4.  Click on OK to close the dialog box.

Configuring slave 1

Slave 1 operates at S0OMHz and the HPM operates at 200MHz. Because slave 1 is
operating slower than the HPM then the clock_domain_crossing parameter must be set
to slow.

From Table 4-7 on page 4-69, when clock_domain_crossing=slow then you must enter
a value for model_clock_divider_1. To determine the model_clock_divider_1 setting it
is necessary to know the values of Fg and Fo.

For model_clock_divider_1, Table 4-7 on page 4-69 states that when
clock_domain_crossing=slow then Fg is the operating frequency of the component that
attaches to the master interface of the downwards synchronizing bridge. That
component is slave 1 and therefore Fo = S0MHz.

The clock domain crossing configuration options for slave 1 are:
. clock_domain_crossing = slow
. model_clock_divider_1 = Fs/Fg = 400/50 = 8.
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To enter the clock domain crossing options for slave 1:

1. Double-click on the pl1301_slif[1] component to open the Edit Parameters dialog
box.

In the Edit Parameters dialog box:
2. Set the clock_domain_crossing parameter to slow.
3. Enter 8 in the model_clock_divider_1 parameter field, as Figure 4-32 shows.

e Edit Parameters - pl301_slif[1] (PL301 SIIE) x
Properties: |
Name: |pl301_slif1]

Type: | Loadfile Extension: |

Warsion: | Save/Restore: |

Wariant: | IP Provider: |

Description: Debuggers Supported:

Port List: || Parameters: b |

Fort Mame | Interface Type Parameter Value | 5 i

P Tranzaction3lay | | clock_domain_crossing slow 2|J
combined_acceptance_capability 410
cyclic_rank 1k
data_width 64|
interface_protocol axi |
madel_clock_divider_1 |8 |
madel_clock_divider_2 1/ 7]

| NE|EL | =

Help | Ok | Cancel |

Figure 4-32 Clock domain crossing for slave 1
4. Click on OK to close the dialog box.

4.3.2 Generating the interconnect
To generate the interconnect:
1. Right-click on the pl301_top_level[0] component to display the context menu.

2. Select AMBA Designer — Generate Interconnect... from the context menu, as
Figure 4-33 on page 4-36 shows.
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=1 n -]

pl301_maif[o] [] pl301_top_level[0] \L‘ pl301_slif[o] []
Master Params FM pso & Cut CU+X pr " Slave Params
I Copy Ctrl+
; ¥ Delete Del -
pI301_maif[i] [] coras pI301_slif[1] []
Master Params * M PS5 Enable/Disable Camponent P Slave Params

@ Open Sub-System...

Unhide All Ports

Reset to Factory Layout
Save &s Default Layout
Component Display Options...

Replace Selected Components...

Lock Yersion/ariant
Unlock Yersion/V ariant

Object Parameters...

21 AMBA Designer I~ PL301 Interconnect Prefs
FL301 Interconnect Address hap
FL301 System Sparse Interconnect

FL301 Master Sparse Interconnect

Generate PL301 Interconnect..
4

Figure 4-33 Generating the 2x2 interconnect
3. In the Question dialog box, click on Yes as Figure 4-34 on page 4-37 shows.

Note
The Question dialog is displayed because this example only configures the
minimum number of parameters that are sufficient to demonstrate the use of clock
domain crossing.
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\il) Are you sure you want to continue with generation?

- Must specify at least one enabled address region per slave:
Right click on the top_lewel component, then choose
AMEA Designer->PL301 Intercornect Address Map
or
Left click on the top_level component, then choose
HemMap
or
Double click on the top_lewel component

- Bddress regions must be defined in address range to slawes where the masters are connected and be limit

Right click on the top_lewel component, then choose
AMEA Designer->PL301 Intercornect Address Map
or

Left click on the top_level component, then choose
HemMap
or

Double click on the top_lewel component
or

Right click on the top_lewel component, then choose
AMEA Designer->PL301 System Sparse Interconnect
or
AMEA Designer->PL301 Master Sparse Interconnect
or

Click on each master component to increase address_width or modify address_tie_off parameters

=) | s
L - - | — | 4
Figure 4-34 Question dialog
AMBA Designer creates a model view of the configuration, as Figure 4-35 shows.
axi_syncdn_s[0] u axi_core_interconnect[0] \L axi_address_holder[0] u axi_syncup_m[0] L
}ai:,s AMEBA ai_m s al_it A‘:Lma\;&mﬂﬁmm: a;i,s AMEA d_m }—M’
clkein clkein clkein
axi_async_s[l1] L axi_address_haolder[1] L axi_syncdn_m[l] L

s01 =i 64| aris ai_m axi_s! ail_mi W RISl |_haster P axis ai_m 01_awi 64
ot A pama P = -t h -5 gAY = amsa “-"M

+_ovi_bm_AFE_i

clk-in clk-in ck-in

F_ai_m_remag

APB_In

_auxi_bm_tzproti

remag

tzpratd

clk-in

Figure 4-35 Generated 2x2 interconnect
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In Figure 4-35 on page 4-37 the interconnect consists of:

axi_core_interconnect[0]
The HPM.

axi_syncdn_s[0]
A downwards synchronizing bridge component that enables transfers
between master 0 operating at 400MHz and the HPM operating at
200MHz.
axi_async_s[1]
An asynchronous bridge component that enables transfers between
master 1 operating at 133.3MHz and the HPM operating at 200MHz.
axi_address_holder[0] and axi_address_holder[1]

AMBA Designer provides these components to enable it to store the
address information for the master interface ports of the HPM. See
System modeling and the address map on page 4-63 for more information
about the axi_address_holder component.

axi_syncup_m[0]
An upwards synchronizing bridge component that enables transfers
between the HPM operating at 200MHz and slave 0 operating at
400MHz.

axi_syncdn_m[1]
A downwards synchronizing bridge component that enables transfers
between the HPM operating at 200MHz and slave 1 operating at S0MHz.

Figure 4-36 shows a block diagram of the configured system.

Interconnect
Master 0, | o |, SD:(\:I\;]?;V;;?: <> <+—P s gciv;lc?r:(ijzsin «p Sl
400MHz [T YN g > synen 91T 400MHz

bridge bridge

HPM,

200MHz
Master 1, |, | o | Asynchronous |, P sDr?c\;l\rIﬂ:)vr?i;?r? || Slave 1,
133.3MHz [€T”| bridge [€ % > sy bridge 9™ 50MHz

Figure 4-36 Configured system
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4.4 Sparse connectivity

You can configure the sparse connectivity of an interconnect by using the dialog boxes
described in:
. System sparse interconnect

. Master sparse interconnect on page 4-41.

441 System sparse interconnect

The PL301 System Sparse Interconnect dialog box displays a graphical representation
of the HPM that enables you to configure the connectivity of an interconnect.

To open the PL301 System Sparse Interconnect dialog box:

1. Right-click on the HPM component to display the context menu. By default, the
name of an HPM component is pl301_top_level[0].

2. From the context menu, select AMBA Designer — PL301 System Sparse
Interconnect. This opens the PL301 System Sparse Interconnect dialog box.

Figure 4-37 on page 4-40 shows an example 6x6 interconnect that is displayed using the
PL301 System Sparse Interconnect dialog box.
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| p1301_maifa) | pi301_maifi] | pi3nt _maif2) | p1301_maif3] | 1301 _maif4] [ pi301_maitis] |
L L L L L L
Z N A4 N L N L N L AN
A]
pl301 _slif0] =
N
/]
pl301_shif1] |-
N
/
pl301_slif2] =
Connect all |
\ Disconnect .ﬁ.lll
y
pl301_slif3] =
\
/]
plant_slifd] =
N
/]
pI301_slif[5] =
N
Ok | Cancel
Figure 4-37 Example 6x6 sparse interconnect
For small interconnects, ARM recommends that you use the PL301 System Sparse
Interconnect dialog box to configure the connectivity of an interconnect.
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For large interconnects then it becomes increasingly difficult to display and enter the
configuration using a graphical representation of the interconnect. Therefore, when the
number of masters or slaves exceeds 16, AMBA Designer only permits configuration of
the sparse connectivity by use of the PL301 Master Sparse Interconnect dialog box.

Using the PL301 System Sparse Interconnect dialog box
See the example that Configuring the sparse interconnect on page 4-18 describes, for
information about how to use the PL301 System Sparse Interconnect dialog box.

442 Master sparse interconnect

The PL301 Master Sparse Interconnect dialog box displays a list of slaves that are
connected to the selected master. By using the Master drop-down list, you are able to
select each master and therefore configure the connectivity of the entire interconnect.

The features and how to use the Master Sparse Interconnect dialog box are described in:
. Features
. Using the Master Sparse Interconnect dialog box on page 4-43.

Features
To open the PL301 Master Sparse Interconnect dialog box:

1. Right-click on the HPM component to display the context menu. By default, the
name of an HPM component is pl301_top_level[0].

2. From the context menu, select AMBA Designer — PL301 Master Sparse
Interconnect. This opens the PL301 Master Sparse Interconnect dialog box as
Figure 4-38 shows.

Master:  pl301_maif[0] _"l

Sparse Interconnect Definition

Unconnected Slaves | Connected Slaves
Connect == | pI301_slif2]
pI301_sliff1]

Disconnect<<| pl301 _slif0]

C ok | Cancel |
L 4

Figure 4-38 PL301 Master sparse interconnect dialog
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Figure 4-38 on page 4-41 shows that this dialog box contains a Master drop-down list
and a Sparse Interconnect Definition pane. These are described in:

. Master
. Sparse Interconnect Definition.
Master

The Master drop-down list contains all the masters that are connected to the HPM. After
you select a master, AMBA Designer displays the current configuration for this master
in the Sparse Interconnect Definition pane.

Sparse Interconnect Definition
This pane contains the following buttons:

Unconnected Slaves
Click on Unconnected Slaves to select all the slaves that are listed under
the Unconnected Slaves button.

Connected Slaves
Click on Connected Slaves to select all the slaves that are listed under

the Connected Slaves button.

Connect Click on Connect to move the slaves that are selected in the Unconnected
Slaves column to the Connected Slaves column.

Disconnect Click on Disconnect to move the slaves that are selected in the Connected
Slaves column to the Disconnected Slaves column.

Figure 4-39 shows the PL301 Master Sparse Interconnect dialog box for master
interface 3, using configuration data taken from the 4x3 example in Example 4x3
interconnect on page 4-4.

Master:  pl301_maif[3] _"l

Sparse Interconnect Definition

Unconnected Slaves | Connected Slaves

pl301_sliff2] Connect == | plaot _shifo]
pl301_slif1]
Disconnect <<|

Ok | Cancel |

L 4

Figure 4-39 Master sparse interconnect for master interface 3
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In Figure 4-39 on page 4-42:

. the Master drop-down list shows that the selected master is pl301_maif[3]

. the Sparse Interconnect Definition pane shows that pl301_maif[3] connects to
one slave, p1301_slif[0].

Using the Master Sparse Interconnect dialog box

This section describes how to use the PL301 Master Sparse Interconnect dialog box to
configure a 4x3 interconnect. You create the example using the interconnect
connections that Table 4-2 on page 4-22 lists.

Note

When you configure the connectivity of small interconnects, it is usually preferable to
use the PL301 System Sparse Interconnect dialog box.

To create the 4x3 interconnect:
1. Select File - New from the Main menu. This creates a new Diagram Window.

2. Click on the New Fabric IP button on the Main Toolbar to open the Configure
new PrimeCell IP dialog box.
3. In the Configure new PrimeCell IP dialog box:
a.  Click on the row containing a PrimeCell name of PL301.
b.  Click on OK to close the dialog box and open the New PL301 AXI-core
Bus Matrix dialog box.

4. Inthe New PL301 AXI-core Bus Matrix dialog box:
a. Enter 4 in the Number of Masters field.
b.  Enter 3 in the Number of Slaves field.
c.  Click on OK to close the dialog box.

By default, AMBA Designer connects each master to every slave. To disconnect each
master from every slave:

5. Right-click on the pl301_top_level[0] component to display the context menu.

6.  From the context menu, select AMBA Designer — PL301 System Sparse
Interconnect, to open the PL301 System Sparse Interconnect dialog box.

7. Click on Disconnect All to remove all connections in the interconnect.
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8. Click on OK to close the PL301 System Sparse Interconnect dialog box. The
program saves the configured interconnect.

Note
To disconnect each master from every slave you can use the PL301 Master Sparse
Interconnect dialog box, however using the PL301 System Sparse Interconnect dialog
box usually involves less steps.

To open the PL301 Master Sparse Interconnect dialog box:
9.  Right-click on the pl301_top_level[0] component to display the context menu.

10. Select AMBA Designer — PL301 Master Sparse Interconnect from the
context menu, as Figure 4-40 shows.

=1 n

pl301_maif[o] [] pa0T "y T ] Ctrl+}<| pl301_slif[o] []
Master Params F M pso Copy ciri+c PP Slave Params
¥ Delete Dl
pI301_maif[i] [] Renae... pI301_slif[i] []
Enable/Disahle Component
Master Params M & P Slave Params
@ Open Sub-System...
q
. Unhide All Ports |_
i |; H . i
[0 e 3 Reset to Factory Layout [T _STHE]
Master Params M Pz Save As Default Layout *P  Slave Params
Component Display Options...
i |; Wiew IP-XACT Instance Interface...
pI0T_maif[3] View IP-XACT Connections...
Master Params F M p sz Replace Selected Components...
E Lock Yersion/ ariant
Unlock Yersion/V ariant
Object Parameters...

21 AMBA Designer I~ PL301 Interconnect Prefs
FL301 Interconnect Address hap
FL301 System Sparse Interconnect

FL307T Master Sparse Interconnect
Genera'l‘c FL301 Interconnect...

Figure 4-40 Accessing the master sparse interconnect

The PL301 Master Sparse Interconnect dialog box is displayed, as Figure 4-41 on
page 4-45 shows.
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Master:  pl301_maif[0] _"l

Sparse Interconnect Definition

Unconnected Slaves | Connected Slaves
pI30T_slif[2] Connect == |
pl301_sliff1]

pla01 _slifo] Disconnect <<|

Ok | Cancel |

L

4

Figure 4-41 Master sparse interconnect example

To configure the connections for p1301_maif[0]:

11.  In the Sparse Interconnect Definition pane, click on p1301_slif[1] in the
Unconnected Slaves column, to select the slave.

12.  Click on Connect to add this slave to the Connected Slaves column.

13.  Click on pl301_slif[2] in the Unconnected Slaves column, to select the slave.

14. Click on Connect to add this slave to the Connected Slaves column.

To configure the connections for pl301_maif[1]:
15.  Set Master to pI301_maif[1], using the drop-down list.

16. Click on pI301_slif[1] in the Unconnected Slaves column, to select the slave.

17. Click on Connect to add this slave to the Connected Slaves column.

To configure the connections for pl301_maif[2]:
18.  Set Master to pl301_maif[2], using the drop-down list.

19. Click on pl1301_slif[1] in the Unconnected Slaves column, to select the slave.

20. Click on Connect to add this slave to the Connected Slaves column.

21. Click on pl301_slif[2] in the Unconnected Slaves column, to select the slave.

22. Click on Connect to add this slave to the Connected Slaves column.

To configure the connections for pl301_maif[3]:
23.  Set Master to pl301_maif[3], using the drop-down list.

24.  Click on pl1301_slif[0] in the Unconnected Slaves column, to select the slave.

25. Click on Connect to add this slave to the Connected Slaves column.
To save the changes and close the dialog box:

26. Click on OK.
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The sparse connectivity is now configured for the 4x3 interconnect. To display the
connectivity using the PL301 System Sparse Interconnect dialog box:

1. Right-click on the pl301_top_level[0] component to display the context menu.

2. From the context menu, select AMBA Designer — PL301 System Sparse
Interconnect, to open the PL301 System Sparse Interconnect dialog box.

Figure 4-42 shows a graphical representation of the interconnect connectivity that was
configured using the PL301 Master Sparse Interconnect dialog box.

| 1301 _maifo] | piaot_maif1] | piaot_maifz] | pi3o1_maitgs]

/]
pI301_slif[0] =
N
/ Connect All |

pla01 _slif1] -4 Disconnect .ﬁ.lll

pI301_slif2]

Ok | Cancel |
L 4

Figure 4-42 Configured sparse interconnect

3. Click on OK or Cancel, to close the PL301 Sparse Interconnect dialog box.

Note
The connectivity that Figure 4-42 shows is identical to that shown in Figure 4-22 on
page 4-22, which was configured using the PL301 System Sparse Interconnect dialog
box.
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The PL301 Interconnect Prefs option enables you to change the filename and instance
number that AMBA Designer uses when it generates an interconnect.

To open the PL301 Interconnect Prefs dialog box:

1. Right-click on the pl301_top_level[0] component to display the context menu.

2. Select AMBA Designer — PL301 Interconnect Prefs from the context menu,
as Figure 4-43 shows.

pl301_maif[o] []

Master Params F M

pI301_maif[i] []

Master Params F M

pl301_maif[2] []

Master Params F M

pl301_maif[3] []

Master Params F M

.

n -]

L] ; 1]
pi301_top level[0] 1301_slif[0]
L % cu il X
pso P Slave Params
Copy CHIC | ey
¥ Delete Dl -
L
Fe— 1301_slif[1] []
Pt Enahle/Disable Component F  Slave Params

p 2 Save &s Default Layout
Component Display Options...
Wiew IP-XACT Instance Interface...
Wiew IP-XACT Connections...

| x]

rl

@ Open Sub-System...

Unhide All Ports

1301_slif2] []

Reset to Factory Layout

F  Slave Params

Replace Selected Components...

Lock Yersion/ariant
Unlock Yersion/V ariant

Object Parameters...

B4 2MBa Designer

™ PL301 Interconnect Prafs

PL301 Interconnect Address kap
FL301 System Sparse Interconnect
FL301 Master Sparse Interconnect
Generate PL301 Interconnect...

Figure 4-43 PL301 Interconnect Prefs selection

The PL301 Interconnect Preferences dialog box is displayed, as Figure 4-44 on

page 4-48 shows.
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Generated Design Component Mame: ‘ IPL301_>oo<_4x3
.
Generated Component Instance: ‘ |1 z’
Auto-increment Component Instance: ‘ _| Enabled
[5]:8 | Cancel |

Figure 4-44 PL301 Interconnect Prefs dialog
The preferences in the PL301 Interconnect Prefs dialog box are:

Generated Design Component Name:

The program uses this design name as the filename for the generated
interconnect. The filename has a .mxp suffix. See AMBA Designer
preferences on page 3-3 for information on where the program saves the
design file.

Enter the name of your generated interconnect in this field.

Note

The characters you enter in this field must comply with the file naming
conventions for the file system where the design file is located. Using a
reserved character from the file system, might cause the program to
terminate unexpectedly when the interconnect is generated.

Generated Component Instance:

The numerical suffix that is appended to the Generated Design
Component Name. The default value for this field is 1.

Enter a maximum of six digits in this field. AMBA Designer removes any
leading zeros before it appends the suffix to the Generated Design
Component Name.

Auto-increment Component Instance:

Select this check box, so that AMBA Designer increments the Generated
Component Instance number. For example, if starting with a Generated
Component Instance number of 1, when further interconnects are
generated from PL301_xxx_4x3, they are assigned incrementing suffices,
thatis, 2, 3, 4, ...

AMBA Designer saves the PL301 interconnect preferences in the current .mxp
configuration file. See AMBA Designer preferences on page 3-3 for information about
where the program saves the configuration file.
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4.6 Converting the configuration file format

Prior to the r2p0 release of AMBA Designer, when the program saved a configuration
of an HPM it created two files. These two files used the following file extensions:

Jind Contains the sparse connectivity information.
.mXp Contains the main configuration parameters.

Figure 4-45 shows the Warning dialog that displays when you select Generate
Interconnect... for a .mxp configuration file that was saved using an earlier release of
the program.

The configuration file for this PL301 design reports that
it was created with a version of AMBA Designer other than the

& current version (rZ2p0-00rel).

Flease refer to the AMBA Designer User Guide
for help on how to resolve this issue.

L _J

Figure 4-45 Warning dialog

You must use the ini2mxp program to convert the a .mxp configuration file into a format
that enables the program to generate an interconnect. The following section describes
how to use this program:

. The ini2mxp program.

4.6.1 The ini2mxp program

The AMBA Designer installation package includes the ini2mxp program. Figure 4-46
shows the default location of this program.

UNIX Windows

Top-Tevel directory/ Top-Tevel directory/

I—home/ I—Pr‘ogram Files/
I—user/ I—ARM/
L—ARM/ L _SoCDesigner_version/
L _SoCDesigner_version/ L_AMBADesigner/
I—AMBADes1'gner/ I—b1'n/
L—bin/

Figure 4-46 Location of the ini2mxp file

Using a console window for UNIX or a Command Prompt for Windows, invoke ini2mxp
by using the following command:
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> ini2mxp filename.mxp

Where:
filename Name of the MXP file to convert.

The program performs the following steps:

1. Creates a backup of the original configuration and saves the configuration file
using a .bak extension.

2. Converts the configuration to the new file format.

3. Saves the new configuration, using the original filename and directory location.

Note
The ini2mxp program makes no changes to the .1in7 file.

For example, using the following command:

> ini2mxp /work/Configurations/PL301_941_4x3.mxp

generates the following files in the /work/Configurations directory:
PL301_941_4x3.bak A copy of the original configuration.

PL301_941_4x3.mxp A new version of the configuration that is now compatible with the
current version of AMBA Designer.
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4.7 Reconfiguring an interconnect

The program provides a reconfiguration option to enable you to add or remove master
interfaces, or slave interfaces, on a previously generated interconnect.

To reconfigure an interconnect:

1.
2.

Click on Open on the Main Toolbar to open a file browser dialog box.

Load an interconnect that you have previously created. These files are named
similar to PL301_xxx_4x3_1.mxp and are located in the default location:

UNIX home/user/.ARM/AMBA_Designer/Designs/

Note

You must enter home/user/.ARM in the file browser dialog box because
the dialog does not display the .ARM directory.

Windows C:\Documents and Settings\user\My
Documents\AMBA_Designer\Designs\

Where user is the login name of the current person running AMBA Designer.

Right-click on the axi_core_interconnect[0] component to display the context
menu.

Select AMBA Designer — PL301 Reconfiguration... from the context menu, as
Figure 4-47 on page 4-52 shows. This opens the PL301 Reconfiguration dialog
box.
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Figure 4-47 PL301 Reconfiguration selection

Figure 4-48 shows the PL301 Reconfiguration dialog box.
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Figure 4-48 PL301 Reconfiguration dialog
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In Figure 4-48 on page 4-52, the dialog consists of a Masters pane and a Slaves Pane
and situated between these panes there is a graphical representation of the current
configuration.

To add new masters or slaves then either:

Add Masters Enter the number of additional masters that you require in the New
Masters to Add field.

Add Slaves Enter the number of additional slaves that you require in the New
Slaves to Add field.

To remove masters or slaves from the current configuration then either:

Remove Masters  Click on the name of the appropriate master in the Select Masters
to Remove field. Use control-click when removing more than one

master.

Remove Slaves Click on the name of the appropriate slave in the Select Slaves to
Remove field. Use control-click when removing more than one
slave.

5. Enter the number of additional masters or slaves that you require in the New

Masters to Add and New Slaves to Add fields.

6.  Click on any masters or slaves that you require to be removed using the Select
Masters to Remove and Select Slaves to Remove fields.

7. Click on OK to create a new interconnect. The program appends a _reconfigured
suffix to the original filename and by default it stores the file in the Designs
directory.
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4.8 Installing synthesis libraries

To synthesize the generated RTL for the HPM then you must set up some environment
variables. Configure these variables for your chosen foundry process.

Table 4-3 lists the synthesis environment variables that you must configure.

Table 4-3 Synthesis environment variables for the HPM

Variable Description

PL301_A3BM_SYNTH_DWROOT Defines the location of your Synopsys DesignWare library directory
PL301_A3BM_SYNTH_LIB_NAME Set to use your foundry process

PL301_A3BM_SYNTH_LIB_PATH Defines the location of the file to be sourced for your synthesis tool

PL301_A3BM_SYNTH_LIB_HDL_DIR Defines the location of your synthesis library directory

PL301_A3BM_SYNTH_LIB_HDL_FILE  Defines the name of your synthesis entity file

4.8.1 Synthesis of the 4x3 example

To synthesize the example configuration in Example 4x3 interconnect on page 4-4 then
you must download and install the ARM Artisan SAGE-HS™ CL0O13G TSMC 0.13um
libraries from the following location:

http://www.arm.com
Unpack the library and install it in a directory of your choice.

You must then configure the environment variables to point to the location of your
installed library files. Table 4-4 lists example variable definitions for use with the
SAGE-HS library files.

Table 4-4 Example synthesis environment variables for the HPM

Variable Description

PL301_A3BM_SYNTH_DWROOT /synopsys/synthesis/2004.12-SP5-4
PL301_A3BM_SYNTH_LIB_NAME tsmc13_g fsg_sage_hs

PL301_A3BM_SYNTH_LIB_PATH /artisan/tsmc13g/sage-hs/2005q2v1/aci/sc-x/synopsys

PL301_A3BM_SYNTH_LIB_HDL_DIR /artisan/tsmc13g/sage-hs/2005q2v1/aci/sc-x/verilog

PL301_A3BM_SYNTH_LIB_HDL_FILE  tsmc13_hs.v
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4.9 Address map

The address map controls the routing of transactions to the slaves. You configure the
address map for bus master components by using the Memory Map Editor dialog box.
The functionality of the Memory Map Editor dialog box is described in the following
sections:

. Default address map
. Remap on page 4-56
. Remap examples on page 4-57.

4.9.1 Default address map

Figure 4-49 shows the Memory Map Editor dialog box with an unconfigured address
map for an HPM.

v

kemary Space: pla0l1_top_level[0] - System_hemory_kdap Map:  Default _"l

Master Ports:  [h40:M1
Address regions

Compaonent Port Start Address End Address Size Region Mame Edit...
pl30l_slif[0] P Ox0Regionl

Bemave

pla0l_slif[1] P (00 (00 Ox0Regicnl Add...

Cancel |

Clear All | Ok
=

Figure 4-49 Unconfigured address map
In the Address regions pane for an HPM, the fields displayed are:
Component The name of the slave.

Start Address The start address for the selected Component and Region Name.
The default setting is 0x0.

End Address The end address for the selected Component and Region Name.
The default setting is 0x0.

Size The address size for the selected Component and Region Name.
The default setting is 0x0.
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Note

When the Size field is 0x@ it indicates that the address region
referenced by the Component and Region Name is not active.

Region Name The name of the address region. By default this is set to Region0.
For each Component, you can define a maximum of 32 Region
Names in each Map. If you use all ten remap address maps, then
including the default map, a maximum number of 352 Region
Names can be defined for each Component.

Note

See the SoC Designer User Guide for more information about using the Memory Map
Editor.

49.2 Remap
The Memory Map Editor dialog box provides the Map drop-down list that enables you
to access the remap address maps. Figure 4-50 shows the options available in the Map
drop-down list.
kemary Space: pla0l1_top_level[0] - System_hemory_kdap _"l Map:  Default o
Master Ports:  [M0-T Remap-Pind
Address regions Remap-Pint
g Remap-Fing
Component | Fort | Start Address End Address | 3iz4 Remap-Pin3
pl30l_slif[0] P 00 0x0  |Remap-Pind
pl3ol_slif[l] P 00 00 Remap-Pin5
Remap-Fink
Remap-Fin7
Remap-PFind
Clear 4l | ok | cancel |
Figure 4-50 Map list
When Map is set to Default, the Memory Map Editor dialog displays the address map
that is active when all the REMAP[9:0] signals are LOW.
When Map is set to Remap-Pinn, the Memory Map Editor dialog displays the address
map that is active when the REMAP[#] signal is HIGH.
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493 Remap examples

To clarify the use of the remap functionality when using the Memory Map Editor dialog
box, the following sections describe some example configurations:

. Adding address regions
. Moving address regions on page 4-60.

Adding address regions

This example describes how to set up a slave with one remap address map. The slave is
configured with two default address regions and one additional region is enabled during
remap.

The example assumes that the REMAP[0] signal controls the remapping and therefore
Remap-Pin0 is configured.

To create this example:
1. Select File - New from the Main menu. This creates a new Diagram Window.

2. Click on the New Fabric IP button on the Main Toolbar to open the Configure
new PrimeCell IP dialog box.

3. In the Configure new PrimeCell IP dialog box:
a.  Click on the row containing a PrimeCell name of PL301.

b.  Click on OK to close the dialog box and open the New PL301 AXI-core
Bus Matrix dialog box.

4. Inthe New PL301 AXI-core Bus Matrix dialog box:
a. Enter 2 in the Number of Masters field.
b. Enter 1 in the Number of Slaves field.
c.  Click on OK to close the dialog box.

5. Right-click on the pl301_top_level[0] component.

6.  From the context menu, select the AMBA Designer — PL301 Interconnect
Address Map option, to open the Memory Map Editor dialog.

To create the default address regions when all REMAP signals are inactive, then in the
Memory Map Editor dialog box:
7. Using the Map pulldown window, select Default.
8. Click on Edit... to open the Edit Address Region dialog box. In the Edit Address
Region dialog box:
a.  Enter 0xA0000000 in the Start field.
b.  Enter 0x1000 in the Size field.
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C. Enter Region0 in the Name field.
d.  Click on OK to add this address region and close the dialog box.
9.  Click on Add... to open the Edit Address Region dialog box. In the Edit Address
Region dialog box:
a.  Enter 0xE0000000 in the Start field.
b. Enter 0x1000 in the Size field.
C. Enter Regionl in the Name field.
d.  Click on OK to add this address region and close the dialog box.

This enters the second address range for slave 0, when no remap is selected. Figure 4-51
shows the base address map for slave 0.

ld Memory Map Editor

kemary Space: pla0l1_top_level[0] - System_hemory_kdap _"l Map:  Default _"l

Master Ports: [0
Address regions

Component |P0r1 |Star1 Address End Address |Size Region Mame | Edit... |
pl30l_slif[0] P Oxa0000000 Oxa0000£££ 0x1000Regiond
EE) 0

Bemave |

CIearP.IIl ok | cancel |
(I 4

Figure 4-51 Default address map for remap example

To create the default address regions when REMAP[0] is active, then in the Memory
Map Editor dialog box:

10. Using the Map pulldown window, select Remap-Pin0.

11.  Click on Edit... to open the Edit Address Region dialog box. In the Edit Address
Region dialog box:

a. Enter 0xA0000000 in the Start field.

b. Enter 0x1000 in the Size field.

C. Enter Region0 in the Name field.

d.  Click on OK to add this address region and close the dialog box.

12.  Click on Add... to open the Edit Address Region dialog box. In the Edit Address
Region dialog box:

a. Enter 0xE0000000 in the Start field.

b Enter 0x1000 in the Size field.

c. Enter Regionl in the Name field.

d Click on OK to add this address region and close the dialog box.
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To create an additional address region when REMAP[0] is active, then in the Memory

Map Editor dialog box:
13.  Click on Add... to open the Edit Address Region dialog box. In the Edit Address
Region dialog box:

a. Enter 0x20000000 in the Start field.

b Enter 0x1000 in the Size field.

C. Enter Region2 in the Name field.

d Click on OK to add this address region and close the dialog box.

Figure 4-52 shows the configured Memory Map Editor dialog box when Remap-Pin0
is selected.

ld Memory Map Editor x

kemary Space: pla0l1_top_level[0] - System_hemory_kdap _"l kap:  Remap-Pin0 _"l

Master Ports: [0
Address regions

Component |P0r1 |Star1 Address End Address |Size Region Mame Edit... |
1301_slif[0] P 020000000 0=Z0000££E 0x1000Region2
pl30l_slif[0] P 0xa0000000 Oxa0000£££ 0x1000Regiond add...
pl30l_slif[0] P Oxe0000000 Oxe0000££E 0x1000Regionl —
Bemave |

CIearP.IIl ok | cancel |
(I .

Figure 4-52 Remap Pin0

Figure 4-53 shows the address map that this example creates.

REMAPI0] = 0 REMAP[0] = 1
—— OXEO00OFFF —— OXEO00OFFF
glon_ 0xE0000000 glon_ 0xE0000000
s 0xAO00OFFF s 0XAOO0OFFF
glon._ 0xA0000000 glon._ 0xA0000000
e 0x00000FFF

glon._. 0x20000000

Figure 4-53 Remap Pin0 address map
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Moving address regions

This example describes how to set up a slave with one remap address map. The slave is
configured with two address regions, one of which is moved during remap.

The example assumes that REMAP[4] controls the remapping and therefore
Remap-Pin4 is configured.

To create this example:

1.
2.

Select File - New from the Main menu. This creates a new Diagram Window.

Click on the New Fabric IP button on the Main Toolbar to open the Configure
new PrimeCell IP dialog box.

In the Configure new PrimeCell IP dialog box:
a. Click on the row containing a PrimeCell name of PL301.

b.  Click on OK to close the dialog box and open the New PL301 AXI-core
Bus Matrix dialog box.

In the New PL301 AXI-core Bus Matrix dialog box:
a. Enter 2 in the Number of Masters field.

b. Enter 1 in the Number of Slaves field.

c.  Click on OK to close the dialog box.

Right-click on the pl301_top_level[0] component.

From the context menu, select the AMBA Designer — PL301 Interconnect
Address Map option, to open the Memory Map Editor dialog.

To create the default address regions when all REMAP signals are inactive, then in the
Memory Map Editor dialog box:

7.
8.

Using the Map pulldown window, select Default.

Click on Edit... to open the Edit Address Region dialog box. In the Edit Address
Region dialog box:

a.  Enter 0xA0000000 in the Start field.

b. Enter 0x1000 in the Size field.

c. Enter Region0 in the Name field.

d.  Click on OK to add this address region and close the dialog box.

Click on Add... to open the Edit Address Region dialog box. In the Edit Address
Region dialog box:

a.  Enter 0xC0000000 in the Start field.

b.  Enter 0x1000 in the Size field.

C. Enter Regionl in the Name field.
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kemary Space: pla0l1_top_level[0] - System_hemory_kdap _"l Map:  Default _"l

Master Ports: [0
Address regions

Configuring an HPM

d.  Click on OK to add this address region and close the dialog box.

This enters the second address range for slave 0, when no remap is selected. Figure 4-54
shows the base address map for slave 0.

Component |P0r1 |Star1 Address End Address |S|ze Region Mame | Edit... |
p1301 sllf[D] P Ox=0000000 Oxa0000f££ DxlDDDReglonD

Bemave |

=

CIearP.IIl ok | cancel |
4

Figure 4-54 Default address map for remap move example

To create the default address region when REMAP[4] is active, then in the Memory
Map Editor dialog box:

10. Using the Map pulldown window, select Remap-Pin4.

11.  Click on Edit... to open the Edit Address Region dialog box. In the Edit Address
Region dialog box:

a. Enter 0xA0000000 in the Start field.

b Enter 0x1000 in the Size field.

c. Enter Region0 in the Name field.

d Click on OK to add this address region and close the dialog box.

To move address region Regionl, when REMAP[4] is active, then in the Memory Map
Editor dialog box:

12.  Click on Add... to open the Edit Address Region dialog box. In the Edit Address
Region dialog box:
a.  Enter 0x70000000 in the Start field.
b Enter 0x1000 in the Size field.
C. Enter Regionl in the Name field.
d Click on OK to add this address region and close the dialog box.

Figure 4-55 on page 4-62 shows the configured Memory Map Editor dialog box when
Remap-Pin4 is selected.
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ld Memory Map Editor x

kemary Space: pla0l1_top_level[0] - System_hemory_kdap _"l kap:  Remap-Pind

Master Ports: [0

Address regions

pl30l_slif[0] B 0x1000Regionl

plall_slif[0] P Oza0000000 Oxa0000£££ Ox1000Regiond

Component Fort Start Address End Address Size Region Mame Edit... |
Add...

Bemave

CIearP.IIl ok | cancel |
(I .

Figure 4-55 Remap Pin4

Figure 4-56 shows the address map that this example creates.

REMAP[4] = 0 REMAP[4] = 1
—— OXCOO0OFFF o
gion_ 0xC0000000 e

— 0xAO00OFFF — 0xAOO0OFFF

gion_ 0xA0000000 Move gion_ 0xA0000000

— 0x70000FFF

glon_ 0x70000000

Figure 4-56 Remap move address map
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axi_core_interconnect

Configuring an HPM

In AMBA Designer, when you enter the address map information for an HPM the
program saves this information in an .mxp file. When AMBA Designer creates an
interconnect model then for each master interface on the HPM it inserts an
axi_address_holder component. The program uses the axi_address_holder component
to store the address information for that interface. No address information is stored in
the axi_core_interconnect component.

In SoC Designer Simulator, the HPM obtains its address data by polling the slave
components that connect to its master interfaces. The HPM is then able to poll the

axi_address_holder components and reconstruct its address map.

Figure 4-57 shows an interconnect model with the axi_address_holder components
containing the address map information.

axi_m0

axi_m1

axi_m2

axi_address_holder

axi_downsizer_64_32

axitoapb

Ox1011FFFF

0x00000000

0x00000000

mO00_apb_32

0x00000000

» m01_axi_64)

aag L ag
0x10110000 0x00000000 0x00000000
axi_address_holder axi_regslice_m
Ox04FFFFFF 0x00000000
0x01000000 0x00000000
axi_address_holder
Ox00FFFFFF

» m02_axi_64)

Figure 4-57 Address map in an interconnect model
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4.11 Configuration options for the HPM

This section provides information about the complete range of configuration options in
AMBA Designer, that are specific to the HPM. It contains the following sections:

. Global configuration options for the HPM

. Master Params for the HPM on page 4-65

. Slave Params for the HPM on page 4-68

. Parameter naming cross reference on page 4-75.

4.11.1 Global configuration options for the HPM

Table 4-5 lists the configuration options in AMBA Designer that configure the global
configuration options of the HPM. You can access these options by selecting the
p1301_top_level[0] component and using the Object Parameters... context menu.

Table 4-5 Global configuration options for the HPM

Configuration Default .
. Range Description
option value
mode1_apb_tz_enable true false When set to true, AMBA Designer enables the display of the
false TrustZone ports on the AXI to APB protocol bridge models.

mode]_max_sTave_ Integer, 0-16 0 The maximum ID width that the HPM uses on its slave

id_width interfaces. The program uses this value, in conjunction with
total_masters, to compute the width of the ID field required for
the master interfaces on the HPM model.

routing_address_width? Integer, 32-64  Assigned  Address bus width that the HPM uses for internal routing. The
program sets this to equal the largest address width of any slave
that connects to the HPM. You can alter the calculated default
value but it must be greater than or equal to the largest address
width used by a slave.

routing_data_width 32,64, 128,0or Auto Data bus width that the HPM uses for internal routing. The

Auto program sets this to equal the largest data width of any slave that

connects to the HPM. You can alter the calculated default value.

total_masters Integer, 1-32 Assigned  Total number of masters that connect to the HPM.

total_slaves Integer, 1-32 Assigned  Total number of slaves that connect to the HPM.

user_signal_widtha Integer, 0-32 0 Width of the AXI xUSER signals for all master and slaves. If

this option is zero then these signals are not present.

a. See the PrimeCell High-Performance Matrix (PL301) Technical Reference Manual for more information.
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4.11.2 Master Params for the HPM

Table 4-6 lists the Master Params configuration options in AMBA Designer that
configure the slave interface configuration options of the HPM. You can access these
options by selecting the appropriate pl301_maif[n] component and using the Object
Parameters... context menu.

Table 4-6 Master Params for the HPM

Configuration option Range Default value Description2
address_tie_off 64-bit hexadecimal, 16’x0 Sets the value of the tie-off address bits. When
without 0x prefix the address_width of the master is less than the

routing_address_width, the HPM prepends the
address with the appropriate tie-off values.

address_width Integer, 32-64 32 Set this value to the number of address bits that
the master provides. This value must be less than
or equal to the routing_address_width.

arbitration_order_init Integer, 0 Sets the priority of the master. The lower the
0-(total_masters-1) value, the higher the priority of the master.
Enables implementation of fixed-priority,
round-robin, or concurrent arbitration schemes.

clock_domain_crossing none none The clock domain crossing bridgeP options are:

fast none Master and HPM operate on the
slow same clock domain so no bridge
async component is inserted.
fast Master operates at a higher
clock frequency with respect to
the HPM. A downwards

synchronizing bridge is inserted.

slow Master operates at a lower clock
frequency with respect to the
HPM. An upwards
synchronizing bridge is inserted.

async Master operates asynchronously
to the HPM. An asynchronous
bridge is inserted.

cyclic_scheme single_slave single_slave Scheme that the HPM implements to avoid
unique_id cyclic dependency deadlock.

higher_rank
hybrid
slave_per_id
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Table 4-6 Master Params for the HPM (continued)

Configuration option Range Default value Description?

data_width 32,64, or 128 64 Set this value to the number of data bits that the
master provides. For APB masters then this
value is limited to 32.
If data_width is not the same as the
routing_data_width then AMBA Designer
inserts a downsizer or expander.

decode_register true false Provides a single register stage in the address
false decoder, but at the expense of extra latency.
id_width Integer, 0-16 0 Number of bits for the ID bus of the master. If
this option is zero, these signals are removed.
interface_protocol axi axi Interface protocol of the master. The options are:
ahb_lite_master axi No protocol bridge is
ahb_lite_slave instantiated.
ahb_Tite_mem ahb_lite_master An AHB-Lite master to
AXTI protocol bridge is
instantiated.
ahb_Tite_sTave An AHB-Lite slave to
AXTI protocol bridge is
instantiated.
ahb_11ite_mem An AHB-Lite to AXI

protocol bridge is
instantiated. This bridge
is optimized for use with
AHB memory
controllers.
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Table 4-6 Master Params for the HPM (continued)

Configuration option Range Default value Description2

model_clock_divider_1 Integer, 1-n 1 Clock divider value that is used in the model for

the clock domain crossing bridge. You must

select an appropriate valuec for your chosen

clock_domain_crossing bridge type:

fast Sets the value of the clock
divider for the master interface
on the downwards
synchronizing bridge.

sTow Sets the value of the clock
divider for the slave interface on
the upwards synchronizing
bridge.

async Sets the value of the clock
divider for the slave interface on
the asynchronous bridge.

AMBA Designer does not use this configuration

option when clock_domain_crossing is set to

none.

model_clock_divider_2 Integer, 1-n 1 Clock divider value that is used in the model for
the asynchronous bridge. You must select the
divider valuec¢ so that the appropriate clock
frequency is generated for the master interface
on the asynchronous bridge.
AMBA Designer only uses this configuration
option when clock_domain_crossing is set to
async.

port_name String of less than p1301_maif[n] Name of the master port. Default values use an
incrementing numerical suffix, n, that starts from
0. You can rename the default.

16 charactersd
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Table 4-6 Master Params for the HPM (continued)

Configuration option Range Default value Description?

read_issuing_capability Integer, 1-16 4 Read FIFO depth of the master.
AMBA Designer configures the corresponding
slave interface in the HPM to have an equivalent
read acceptance capability.

registered_io 0,1,0r2 0 Inserts the required number of register slices.

The options are:

0 No register slice inserted

1 One register slice inserted as
close as possible to the HPM

2 Two register slices inserted, one
as close as possible to the HPM
and one as close as possible to
the AXI boundary.

write_issuing_capability Integer, 1-16 4 Write FIFO depth of the master.
AMBA Designer configures the corresponding
slave interface in the HPM to have an equivalent
write acceptance capability.

a. See the PrimeCell High-Performance Matrix (PL301) Technical Reference Manual for more information.
b. See Clock domain crossing example on page 4-28 for more information about clock domain crossing.
c. Calculate the clock divider setting using:

model_clock_divider_x = i
Fo
Where:
Fs Simulation frequency applied to the bridge.
Fo Operating frequency of the component, that attaches to the bridge interface where the clock divider is located.

d. The name must adhere to the Verilog signal naming convention.

4.11.3 Slave Params for the HPM

The Slave Params are configured using several dialog boxes and are described in:
. Object parameters on page 4-69

. Address map on page 4-73

. Sparse connect on page 4-74.
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Object parameters

Table 4-7 and Table 4-8 on page 4-72 list the Slave Params configuration options in
AMBA Designer. You can access these options by selecting the appropriate
p1301_slif[n] component and using the Object Parameters... context menu. These
configuration options set the master interface configuration options of the HPM.

Table 4-7 Slave Params for the HPM

Configuration option Range Default value  Description?
address_tie_off 64-bit hexadecimal,  16’x0 Sets the value of the tie-off address bits. When the
without 0x prefix routing_address_width is less than the

address_width

address_width of the slave, the HPM prepends the
address with the appropriate tie-off values.

Integer, 32-64 32 Set this value to the number of address bits that the
slave requires.

clock_domain_crossing none none The clock domain crossing bridge® options are:
fast none Slave and HPM operate on the
slow same clock domain so no bridge
async component is inserted.
fast Slave operates at a higher clock
frequency with respect to the
HPM. A downwards
synchronizing bridge is inserted.
sTow Slave operates at a lower clock
frequency with respect to the
HPM. An upwards synchronizing
bridge is inserted.
async Slave operates asynchronously to
the HPM. An asynchronous
bridge is inserted.
combined_acceptance_ Integer, 1-32 4 Maximum number of active transactions that a
capability slave can accept. You must specify this if read and
write address storage is combined.
AMBA Designer configures the corresponding
master interface in the HPM to have an equivalent
combined issuing capability.
cyclic_rank Integer, n, where n Number of the master interface. This must be
0-(total_slaves-1)  increments unique. You can assign default values from O up to

from 0 (total_slaves-1). This controls the cyclic priority
and Quality of Service (QoS).
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Table 4-7 Slave Params for the HPM (continued)

Configuration option Range Default value  Descriptiona

data_width 32,64, or 128 64 Set this value to the number of data bits that the
slave requires. For APB slaves then this value is
limited to 32.
If data_width is not the same as the
routing_data_width then AMBA Designer inserts
a downsizer or expander.

interface_protocol axi axi Interface protocol of the slave. The options are:
ahb_Tite_master axi No protocol bridge is
ahb_Tite_sTlave instantiated.
aph¢ ahb_lite_master An AXI to AHB-Lite
master protocol bridge is
instantiated.
ahb_Tite_sTlave An AXI to AHB-Lite
slave protocol bridge is
instantiated.
apb An AXI to APB protocol

bridge is instantiated.

model_clock_divider_1 Integer, 1-n 1 Clock divider value that is used in the model for

the clock domain crossing bridge. You must select

an appropriate valued for your chosen

clock_domain_crossing bridge type:

fast Sets the value of the clock divider
for the slave interface on the
upwards synchronizing bridge.

slow Sets the value of the clock divider
for the master interface on the
downwards synchronizing bridge.

async Sets the value of the clock divider
for the slave interface on the
asynchronous bridge.

AMBA Designer does not use this configuration
option when clock_domain_crossing is set to none.
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Table 4-7 Slave Params for the HPM (continued)

Configuration option

Range Default value

Descriptiona

modeT1_clock_divider_2

Integer, 1-n 1

Clock divider value that is used in the model for
the asynchronous bridge. You must select the
divider valued so that the appropriate clock
frequency is generated for the master interface on
the asynchronous bridge.

AMBA Designer only uses this configuration
option when clock_domain_crossing is set to
async.

port_name String of less than p1301_s1if[n] Name of the slave port. Default values use an
16 characterse incrementing numerical suffix, n, that starts
from 0. You can rename the default.
prog_qos true false When set to true, AMBA Designer configures the
false HPM to use the programmable QoS scheme.
registered_io 0,1,0or2 0 Inserts the required number of register slices. The
options are:

0 No register slice inserted.

1 One register slice inserted as close
as possible to the HPM.

2 Two register slices inserted, one
as close as possible to the HPM
and one as close as possible to the
AXI boundary.

speculative_access true false Set this parameter to true, if you configure a
false master to use the ahb_11te_mem interface protocol.

write_acceptance_ Integer, 1-16 4 Maximum number of active write transactions

capability that the slave can accept at any one time.

AMBA Designer configures the corresponding

master interface in the HPM to have an equivalent

write issuing capability.
write_interleave_depth  Integer, 1-16 1 Number of active write transactions for which the

slave is capable of receiving data.

AMBA Designer configures the corresponding
master interface in the HPM to have an equivalent
write interleave capability.

a. See the PrimeCell High-Performance Matrix (PL301) Technical Reference Manual for more information.
b. See Clock domain crossing example on page 4-28 for more information about clock domain crossing.
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c. If you configure an APB bridge, you require the parameters that Table 4-8 on page 4-72 lists for each active APB peripheral
slot.
d. Calculate the clock divider setting using:

F
model_clock_divider_x = )
Fo
Where:
Fs Simulation frequency applied to the bridge.
Fo Operating frequency of the component, that attaches to the bridge interface where the clock divider is located.

e. The name must adhere to the Verilog signal naming convention.

For an APB slave, Table 4-8 lists the additional Slave Params configuration options in
AMBA Designer that configure the master interface parameters of the HPM.

Table 4-8 Additional APB Slave Params for the HPM

. . . Default L.
Configuration option Range Description
value

x_apb_sTot_nn_name String of less than ~ (None) The name of the APB slot. AMBA Designer appends this

16 characters? name to the APB signal names at the HPM top-level. If this
slot is active then you must rename the default value.

x_apb_slot_nn_version 2.0 2.0 Configures the APB protocol version for the specified slot.

3.0 You must set this to the same as the slave’s APB protocol

version.

a. The name must adhere to the Verilog signal naming convention.
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The address map controls the routing of transactions to the master interfaces. You can
access the address map editor by using the AMBA Designer — PL301 Interconnect

Address Map context menu.

Table 4-9 lists the Memory Map Editor configuration options in AMBA Designer that
configure the address map master interface configuration options of the HPM.

Table 4-9 Address map Slave Params for the HPM

Memory Ma
. y. P Default .
Editor dialog Range Description
value

box

Component See port_name in p1301_s1if[n]  Displays the name of the slave.
Table 4-7 on
page 4-69

Start Address 64-bit hexadecimal, 16’x0 Lower bound of the address region of the slave, for the address
with 0x prefix map selected by the Map setting.

End Address 64-bit hexadecimal, 16’x0 Upper bound of the address region of the slave, for the address
with 0x prefix map selected by the Map setting.

Size 64-bit hexadecimal, 16’x0 Size of the address region of the slave, for the address map
with 0x prefix selected by the Map setting.

Map Default or Default Selects the address map to be displayed.
Remap-Pinn, When Map = Default, this corresponds to when the REMAP
n = integer, 0-9 bus is LOW.

When Map = Remap-Pinn, this corresponds to when the
REMAP[#] signal is HIGH.
Region Name String of characters  Region@ Defines a name for the address region specified by the Start

Address and End Address parameters.
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Sparse connect

Sparse connect is a feature that controls which masters are connected to which slaves.
You configure this feature by using either:

. AMBA Designer — PL301 Master Sparse Interconnect context menu

. AMBA Designer — PL301 System Sparse Interconnect context menu.

Table 4-10 lists the configuration dialog boxes in AMBA Designer that configure the
sparse connect master interface parameters of the HPM.

Table 4-10 Sparse connect Slave Params for the HPM

Configuration Default .
. Rangea Description
dialog box value
PL301 Master Sparse  User-defined Master The PL301 Master Sparse Interconnect dialog box enables you
Interconnect list of slaves connects to  to select the slaves that connect to a single master.
all slaves

PL301 System Sparse
Interconnect

Disconnect Al1,

User-defined
array of slaves
and masters, or

Connect A1l

Connect A1l

The PL301 System Sparse Interconnect dialog box enables you
to select which masters the slave connects to. The preset settings
are:

Disconnect A1l Slave does not connect to any master.

Connect ATl Slave connects to all masters.

a. Each master must connect to one or more slaves.
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In most cases, the configuration options that AMBA Designer provides for an HPM, use
the same naming as the parameters that the HPM provides for the RTL.

Table 4-11 provides a cross reference that lists the differences in naming between the
program and the generated RTL parameters.

Table 4-11 Naming cross reference list for the HPM

Configuration option in
AMBA Designer

Description

RTL parameter in HPM

read_issuing_capability

AMBA Designer configures the corresponding slave
interface in the HPM to have an equivalent read
acceptance capability

read_acceptance_capability

write_issuing_capability

AMBA Designer configures the corresponding slave
interface in the HPM to have an equivalent write
acceptance capability

write_acceptance_capability

combined_acceptance_capability

AMBA Designer configures the corresponding
master interface in the HPM to have an equivalent
combined issuing capability

combined_issuing_capability

write_acceptance_capability

write_interleave_depth

AMBA Designer configures the corresponding
master interface in the HPM to have an equivalent
write issuing capability

AMBA Designer configures the corresponding
master interface in the HPM to have an equivalent
write interleave capability

write_issuing_capability

write_interleave_capability
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Chapter 5

Configuring a DMC

This chapter describes how to use the program to configure a DMC. It contains the

following sections:

About the PrimeCell DMC on page 5-2
Configuration process on page 5-4
Generating RTL for the DMC on page 5-10
Reconfiguring a DMC on page 5-13

Configuration options for the DMC on page 5-17.
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5.1 About the PrimeCell DMC

The DMC is an AMBA compliant System-on-Chip (SoC) peripheral. You can configure
the device to support the following memory types:

. SDRAM
. DDR
. Mobile DDR.

The device has one APB port to enable you to configure the DMC registers and one AXI
port for the memory transfers to the external dynamic memory devices.

Figure 5-1 shows the main bus interfaces on the DMC and the connection to the
memory devices and optional PrimeCell (PL220) External Bus Interface (EBI).

DMC
. | .| APB
= [T port
Pad |, . | Memory
e interface| 7| device
Memory
interface
| AXI EBI
port < » controller
(optional)

Figure 5-1 DMC system connections

See the PrimeCell Dynamic Memory Controller (PL340) Technical Reference Manual
for more information about this device.

5.1.1 DMC parameters

AMBA Designer enables you to configure the following DMC parameters:
. AXT data width

. memory type
. memory data width
. number of memory devices

. arbiter depth
. number of exclusive access monitors

5-2

Copyright © 2006 ARM Limited. All rights reserved. ARM DUI 0333C



command FIFO depth
read FIFO depth
write FIFO depth
RID FIFO depth.

Configuringa DMC
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5.2 Configuration process

The DMC configuration process involves the following steps:

. Configuring the DMC

. Adding the configured DMC to the component library on page 5-7
. RTL generation or system modeling on page 5-8.

5.2.1 Configuring the DMC
Start AMBA Designer by using one of the following methods:
UNIX Enter adcanvas in a console window and press Enter on the keyboard.

Windows  Click on the Windows Start button and then using the Start menu click
on All Programs - ARM — AMBA Designer.

To configure the DMC:

1. Click on the New Fabric IP button on the Main Toolbar, as Figure 5-2 shows.
This opens the Configure new PrimeCell IP dialog box.

A 2 B o A [Tu [ [ @ o @ K
Aembdap | Mew Fabric [P Designer Prefs | Comp  Port  Label || Clock | Signal | Trans || Grid In Cut  T00% | Info
R

[
’—T Component Window HE
(B ® B = O

Figure 5-2 New Fabric IP selection

2. In the Configure new PrimeCell IP dialog box:

a. Click on the row containing a PrimeCell name of PL340, as Figure 5-3
shows.
lud AMEA Designer - Configure new PrimeCell IR x
i | FrimeCell | Version | Description |
2 oPLzoi Unknown Generates a PL20T AMBAZ Interconnect
"-ﬁ L3I0 rp0 built on Sep 11 2006 Generates a PL301 AMBAS Interconnect
|
ij PL33% r0p0 built on Sep 11 2006 Generates a PL3S0 Static Memaory Controller
Ok | Cancel |

Figure 5-3 Selecting the PL340
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b.  Click on OK to close the dialog box and open the New PL340 DDR
Memory Controller dialog box.

Figure 5-4 shows the New PL340 DDR Memory Controller dialog box.

AMBA Designer, - New, PL340 DDR Memory Controller

ANMBA

System Architecture

Figure 5-4 New PL340 DDR Memory Controller dialog

To configure the device you must modify the fields and drop-down lists that the New
PL340 DDR Memory Controller dialog box provides. In Figure 5-4, the configuration
options are:
AXI Data Width

This drop-down list selects the data bus width for the AXI slave interface.

Memory Type
This drop-down list selects the type of memory interface.

ARM DUI 0333C
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Memory Bus Width

This drop-down list selects the data bus width for the memory interface
on the DMC.

Memory Chips

This drop-down list selects the number of chip selects that the memory
interface on the DMC provides.

Arbiter Depth

This field defines the number of outstanding accesses that the device can
support. The length of the arbiter queue defines the write interleaving
capability of the DMC. Long arbiter depths enable better prioritization of
reads in a busy system but this has an adverse affect on timing closure.

Exclusive Monitors

This drop-down list selects the number of exclusive access monitors to be
implemented in the DMC.

Memory Command FIFO Depth

This field defines the number of pending memory interface commands
that the device can support. Increasing the FIFO length can increase the
latency for high priority reads and reduce the ability of the device to mask
commands, such as precharges, when the memory data bus is busy.
However, when you use the device in an asynchronous clocking mode, a
FIFO depth of six is required to ensure continuous data flow on the
memory data bus.

Write FIFO Depth

This field defines the number of buffers for the write FIFO and must be
capable of storing an entire memory burst. Therefore, if you use a
memory burst length of eight, the FIFO must have a minimum depth of
eight for a SDRAM interface and a minimum depth of four for DDR and
Mobile DDR interfaces. To ensure continuous data flow on the memory
data bus the FIFO depth must be 2.5 times your intended memory burst
length.

Read FIFO Depth

This field defines the number of buffers for the read FIFO and must be
capable of storing an entire memory burst. Therefore, if you use a
memory burst length of eight, the FIFO must have a minimum depth of
eight for a SDRAM interface and a minimum depth of four for DDR and
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Mobile DDR interfaces. To ensure continuous data flow on the memory
data bus the FIFO depth must be 2.5 times your intended memory burst
length.

RID FIFO Depth

This field defines the number of buffers for the read ID tag. To prevent
the FIFO from becoming a performance bottleneck when issuing a series
of very short reads, you must configure the FIFO depth using:

RID FIFO Depth = Read FIFO Depth + Command FIFO Depth

APB Base Address (Model Only)

This field defines the base address for the APB interface. SoC Designer
Simulator uses this address when modeling the component.

Note

The base address might be updated depending on your system model
configuration in SoC Designer Simulator. For example, if the DMC
model connects to an HPM then the HPM provides the base address for
the DMC.

Memory Clock Ratio (Model Only)

This field defines the integer value that the program uses to divide down
the AXI clock frequency and generate the clock frequency for the
memory interface.

3. Click on OK to save the configuration and close the dialog box.

Note

When AMBA Designer creates the filename then the tab name for the Diagram Window
changes to PL340_xxx_abcd, where:

. PL340 is the prefix the program assigns to all DMC files that it creates
. xxx is a random generated sequence of alphanumeric characters
. abcd is a sequence of numbers that depends on the configuration of the device.

An asterisk (*) after the PL340_xxx_abcd name indicates that there are unsaved
changes, either from an auto-saved file or the saved file.

5.2.2  Adding the configured DMC to the component library

To enable the program to use the configured DMC in modeling scenarios then you must
add the component to the component library.
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To add this component to the component library:
1. Right-click on the pl1340_dmc[0] component to display the context menu.

2. Select AMBA Designer — Add PL340 to Component Library... from the
context menu, as Figure 5-5 shows.

=1 n -]

pi340_dmc[0] |Ll
m 3 Cut Clrl+ ¥

- Copy Ctrl+C
b

¥ Delete Dl

axi_re
Rename...

TMermno
Enable/Disahle Component

gos_t
@ Open Sub-System...

clk-in

Unhide All Ports

Reset to Factory Layout
Save &s Default Layout
Component Display Options...

Wiew IP-XACT Instance Interface...
Wiew IP-XACT Connections...

Replace Selected Components...

Lock Yersion/ariant
Unlock Yersion/V ariant

Object Parameters...

24 AMEA Designer I~ add PL340 to Component Library. ..
FL340 RTL De&ign Flows banager...
Reconfigure new PL340..

Figure 5-5 Adding the PL340 to the component library

AMBA Designer adds your PL340_xxx_abcd component model to the component
library and inserts it into the list of components that the Component Window contains.

5.2.3 RTL generation or system modeling

After the configured component is created you can then either generate the RTL for the
component or incorporate the component model into your system model to enable you
to evaluate the performance of your system design.

The RTL and modeling process flows are described in:
. Generating RTL for the DMC on page 5-10
. Chapter 7 Creating a System Model.
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— Note ———

AMBA Designer only enables the generation of RTL, when the program runs on a
UNIX operating system. You must also ensure that the AMBA Designer license file,
usually named 1icence.dat, permits the program to generate RTL.
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5.3  Generating RTL for the DMC

To generate RTL for the DMC, the program uses the RTL Design Flow Manager that

Chapter 8 RTL Design Flow describes, but with the following exceptions described in:

. Invoking the RTL Design Flow Manager

. Location of the Verilog and synthesis directories on page 5-11

. Denalisoft models on page 5-12

. OVL assertions on page 5-12

. Installing synthesis libraries on page 5-12

. Location of the summary file on page 5-12

. Location of the acceptable messages directory on page 5-12.

5.3.1 Invoking the RTL Design Flow Manager

To access the RTL Design Flow Manager for your DMC:

1. Click on Open on the Main Toolbar to open a file browser dialog box.

2. Load the component that was previously created in Adding the configured DMC
to the component library on page 5-7. This file is named PL340_xxx_abcd.mxp and
is located in the default location:

UNIX home/user/.ARM/AMBA_Designer/Designs/

Note
You must enter home/user/.ARM in the file browser dialog box because
the dialog does not display the .ARM directory.

Windows The program does not permit the generation of RTL on a Windows
operating system. To generate RTL, you must use the UNIX version of
the program.

Where user is the login name of the current person running AMBA Designer.

3. Right-click on the p1340_dmc[0] component to display the context menu.

4, Select AMBA Designer — P1.340 RTL Design Flow Manager... from the
context menu, as Figure 5-6 on page 5-11 shows. This opens the RTL Design
Flow Manager dialog box.
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=1 n -]

pi340_dmc[0] |Ll

— Cut Cirl+x
pron b
- Bz Copy Ctrl+C
pos
¥ Delete Del
Rename...
-------

Enable/Disahle Component

-------
@ Open Sub-System...
o D e
| Unhide All Ports

Reset to Factory Layout

Save &s Default Layout
Component Display Options...

Wiew IP-XACT Instance Interface...
Wiew IP-XACT Connections...

Replace Selected Components...

Lock Yersion/ariant
Unlock Yersion/V ariant

Object Parameters...

24 AMEA Designer I~ add PL340 to Component Library...
FL340 RTL Design Flow Manager...
Reconﬂgure"new FL340...

Figure 5-6 PL340 RTL Design Flow Manager selection

The program creates an XML configuration file. Figure 5-7 shows the location of the
XML configuration file on a standard installation.

UNIX
Top-Tevel directory/
I—home/
I—user/
L— . ARM/
I—AMBA_Des1'gne|"/
I—Des1'gns/
L—PL340_xxx_abcd_PL340_RTL/

Figure 5-7 Location of XML file for the DMC

To generate the RTL you must continue at step 5 in Generate on page 8-4.

5.3.2 Location of the Verilog and synthesis directories

The configured Verilog and synthesis are generated locally and stored in the Togical and
implementation directories. Figure 5-8 on page 5-12 shows the default location of these
directories.
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UNIX

Top-level directory/
I—home/
L_user/
L— . ARM/
I—AMBA_Des1'gner/
L _Desi gns/
L —PL340_xxx_abcd_PL340_RTL/
|:1' mplementation_tsmcl3_g_fsg_sage_hs/
logical/

Figure 5-8 Location of Verilog and synthesis directories for the DMC

5.3.3 Denalisoft models
The program must have access to Denalisoft memory models to enable it to simulate the
DMC. See the DMC installation package for information about how to configure the
environment variable that AMBA Designer requires.

5.3.4 OVL assertions
The DMC does not support the use of OVL assertions during simulation. Therefore, you
must ensure that the Use OVL Assertions check box in the RTL Design Flow Manager
Preferences dialog box is not selected.

5.3.5 Installing synthesis libraries
To synthesize the generated RTL for the DMC then you must set up some environment
variables. Configure these variables for your chosen foundry process. See the DMC
installation package for information about how to configure the environment variables
that AMBA Designer requires.

5.3.6  Location of the summary file
AMBA Designer does not generate a summary report file because the current release of
the DMC does not support this feature.

5.3.7 Location of the acceptable messages directory
AMBA Designer does not generate an acceptable messages directory because the
current release of the DMC does not support this feature.
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5.4 Reconfiguring a DMC

The program provides a reconfiguration option to enable you to modify a previously

configured DMC.
To reconfigure a DMC:
1. Click on Open on the Main Toolbar to open a file browser dialog box.
2. Load a DMC component that you have previously created. These files are named
PL340_xxx_abcd.mxp and are located in the default location:
UNIX home/user/.ARM/AMBA_Designer/Designs/
Note
You must enter home/user/.ARM in the file browser dialog box because
the dialog does not display the .ARM directory.
Windows C:\Documents and Settings\user\My
Documents\AMBA_Designer\Designs\
Where user is the login name of the current person running AMBA Designer.
3. Right-click on the pl340_dmc[0] component to display the context menu.
4. Select AMBA Designer — Reconfigure new PL340... from the context menu,

as Figure 5-9 on page 5-14 shows. This opens the PL.340 reconfiguration dialog
box.

ARM DUI 0333C
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Figure 5-9 Reconfigure PL340 selection

Figure 5-10 on page 5-15 shows the PL340 reconfiguration dialog box.

Copyright © 2006 ARM Limited. All rights reserved.
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AMBA Designer, - New, PL340 DDR Memory Controller

ANMBA

System Architecture

Figure 5-10 PL340 reconfiguration dialog

—— Note

In Figure 5-10:

. The configuration options are identical to those described for Figure 5-4 on
page 5-5.

. The File Creation Options pane is grayed-out because this feature is not available

during reconfiguration.

To modify the DMC:

5. Enter the modifications you require using the fields and drop-down lists that the
dialog box provides.

ARM DUI 0333C
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6.

Click on OK to create a new DMC. The program appends a _reconfigured suffix
to the original filename and by default it stores the file in the Designs directory.
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5.5 Configuration options for the DMC

Table 5-1 lists the configuration options in AMBA Designer that configure the
configuration options of the DMC.

The configuration options are accessed by selecting the pl340_dmc[0] component and
using the Object Parameters... context menu.

Table 5-1 Configuration options for the DMC

Configuration

Default

. Range Description
option value
Arbiter Depth Integer, 4-12 8 Number of outstanding accesses that the DMC must support.
AXI Data Width 32, 64, or 64 Size in bits of the AXI data bus.
128
Command FIFO Depth Integer, 2-6 2 Number of buffers available for the command data.
Exclusive Monitors 0,1,2,4 2 Number of monitors available for monitoring exclusive accesses on
the AXI port.
Memory Chips Integer, 1-4 3 Total number of dynamic memory devices that connect to the DMC.
Memory Data Width 16,32, 0or64 32 Size in bits of the data bus width for the memory interface on the
DMC.
Memory Type DDR DDR Type of dynamic memory device that connects to the pad interface
SDR on the DMC. All the memory devices must be one of the following
Mobile DDR types:
SDR Single data rate SDRAM.
DDR Double data rate SDRAM.
Mobile DDR Mobile double data rate SDRAM.
RData FIFO Depth Integer, 4-16 8 Number of buffers available for the read data.
RID FIFO Depth® Integer, 4-20 10 Number of buffers available for the read ID tag.
WData FIFO Depth Integer, 4-16 8 Number of buffers available for the write data.

ARM DUI 0333C
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Table 5-1 Configuration options for the DMC (continued)

Configuration Default
'guratt Range " Description

option value

The following parameters are only used when modeling the component in SoC Designer Simulator

APB Base Address 32-bit 08000000 The base address of the APB interface.
hexadecimal,
without 0x
prefix
Memory Clock Ratio Integer, 1 The number used to divide down the AXI clock frequency. The
1-255 memory interface uses this generated clock frequency.

a. The DMC component model does not currently support this parameter. However, the program saves this parameter in the XML
configuration file for the DMC and therefore it uses this parameter when it generates the RTL.
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Chapter 6

Configuring an SMC

This chapter describes how to use the program to configure an SMC. It contains the
following sections:

About the PrimeCell SMC on page 6-2
Configuration process on page 6-4
Generating RTL for the SMC on page 6-10
Reconfiguring an SMC on page 6-14

Configuration options for the SMC on page 6-18.
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6.1 About the PrimeCell SMC

The SMC is an AMBA compliant SoC peripheral. The SMC consists of several
preconfigured devices that use the PL35x model name and support one or two memory
interfaces of type SRAM or NAND. The SMC series consists of the following devices:

PL351 NAND memory interface.
PL352 SRAM memory interface.
PL353 SRAM and NAND memory interfaces.
PL354 SRAM and SRAM memory interfaces.

The device has one APB port to enable you to configure the SMC registers and one AXI
port for the memory transfers to the external static memory devices.

Figure 6-1 shows the main bus interfaces on the SMC and the connection to the memory
devices and optional PrimeCell (PL220) EBI.

SMC
APB Pad
<> P < »| Memory
port Memory interface device
interface
EBI
P controller
|ITm— === S I | (optional)
|
. l
| |
|
< > Axrlt : Memory :
po linterface Pad i Memory
| ‘ ' .
I interface.‘ 7| device
|
. l
:_ W
______________ 1
|\ Optional interface. Not available

on all SMC variants

Figure 6-1 SMC system connections

See the PrimeCell Static Memory Controller (PL350 series) Technical Reference
Manual for more information about this device.

6.1.1 SMC parameters

AMBA Designer enables you to configure the following SMC parameters:
. AXI data width
. memory data width

6-2
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. number of memory devices

. command FIFO depth

. read FIFO depth

. write FIFO depth.

. inclusion of an entry block pipeline stage, for SMCs with two memory interfaces
. number of exclusive access monitors.
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6.2 Configuration process

The SMC configuration process involves the following steps:

. Configuring the SMC

. Adding the configured SMC to the component library on page 6-8
. RTL generation or system modeling on page 6-8.

6.2.1 Configuring the SMC
Start AMBA Designer by using one of the following methods:
UNIX Enter adcanvas in a console window and press Enter on the keyboard.

Windows  Click on the Windows Start button and then using the Start menu click
on All Programs - ARM — AMBA Designer.

To configure the SMC:

1. Click on the New Fabric IP button on the Main Toolbar, as Figure 6-2 shows.
This opens the Configure new PrimeCell IP dialog box.

A 2 B o A [Tu [ [ @ o @ K
Aembdap | Mew Fabric [P Designer Prefs | Comp  Port  Label || Clock | Signal | Trans || Grid In Cut  T00% | Info
R

[
’—T Component Window HE
(B ® B = O

Figure 6-2 New Fabric IP selection

2. In the Configure new PrimeCell IP dialog box:

a. Click on the row containing a PrimeCell name of PL35x, as Figure 6-3
shows.
lud AMEA Designer - Configure new PrimeCell IR x
i | FrimeCell | Version | Description |
2 oPLzoi Unknown Generates a PL20T AMBAZ Interconnect
"-ﬁ L3I0 rp0 built on Sep 11 2006 Generates a PL301 AMBAS Interconnect

FL340 t0p0 built on Sep 11 2006 Generates a PL340 DDR Memaory Controller

Ok | Cancel |

Figure 6-3 Selecting the PL35x
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b.  Click on OK to close the dialog box and open the New PL350 DDR
Memory Controller dialog box.

Figure 6-4 shows the New PL350 DDR Memory Controller dialog box.

AMBA Designer, - New, PL350 Static Memory. Controller,

Figure 6-4 New PL350 DDR Memory Controller dialog
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To configure the device you must modify the fields and drop-down lists that the New
PL350 DDR Memory Controller dialog box provides. In Figure 6-4 on page 6-5, the
configuration options are:

PL350 Configuration
This drop-down list selects the SMC variant to configure. The possible
options are:
. PL351 - Single NAND Interface
. PL352 - Single SRAM Interface
. PL353 - SRAM and NAND Interfaces
. PL354 - Dual SRAM Interfaces.

Note
The list only displays the SMC variants that you have licensed.

If you choose an SMC variant that only has one memory interface then
the options in the Memory Interface 1 pane are not applicable and the
program grays them out.

AXI Data Width

This drop-down list selects the data bus width for the AXI slave interface.

Exclusive Monitors
This drop-down list selects the number of exclusive access monitors to be
implemented in the SMC.

Memory Bus Width
This drop-down list selects the data bus width for the memory interface
on the SMC.

Memory Chips
This drop-down list selects the number of chip selects that the memory
interface on the SMC provides.

Memory Command FIFO Depth
This field defines the number of pending memory interface commands
that the device can support.

Write FIFO Depth

This field defines the number of buffers for the write FIFO and must be
capable of storing an entire memory burst. To ensure continuous data
flow on the memory data bus the FIFO depth must be 2.5 times your
intended memory burst length.

6-6
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Read FIFO Depth

This field defines the number of buffers for the read FIFO and must be
capable of storing an entire memory burst. To ensure continuous data
flow on the memory data bus the FIFO depth must be 2.5 times your
intended memory burst length.

Formatter Pipe Stage

Click on this check box, in the High Speed Operation pane, to include an
entry block pipeline stage.

Note

This option is only available for SMC variants that have two memory
interfaces.

APB Base Address (Model Only)

This field defines the base address for the APB interface. SoC Designer
Simulator uses this address when modeling the component.

Note

The base address might be updated depending on your system model
configuration in SoC Designer Simulator. For example, if the SMC
model connects to an HPM then the HPM provides the base address for
the SMC.

Memory Clock Ratio (Model Only)

This field defines the integer value that the program uses to divide down
the AXI clock frequency and generate the clock frequency for the
memory interfaces.

3. Click on OK to save the configuration and close the dialog box.

—— Note

When AMBA Designer creates the filename then the tab name for the Diagram Window
changes to PL350_xxx_abcde, where:

. PL350 is the prefix the program assigns to all SMC files that it creates
. xxx is a random generated sequence of alphanumeric characters
. abcde is a sequence of numbers that depends on the configuration of the device.

An asterisk (*) after the PL350_xxx_abcde name indicates that there are unsaved
changes, either from an auto-saved file or the saved file.

ARM DUI 0333C
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6.2.2 Adding the configured SMC to the component library

To enable the program to use the configured SMC in modeling scenarios then you must
add the component to the component library.

To add this component to the component library:

1. Right-click on the pl35x_smc[0] component to display the context menu.

2. Select AMBA Designer — Add PL350 to Component Library... from the
context menu, as Figure 6-5 shows.

.

n -]

= )

memory_reset

riuE_rnocle

nand_boaten

mand_command B

ancd_command_valickgy -

nand_csl B

pl353_smc[0] u

b Cut Cirl+¥
By Co Cirl+C
a2 =R *
¥ Delete Del
acddr
Rename...
acddr
Enable/Disahle Component
P b

@ Open Sub-System...

Unhide All Ports

Reset to Factory Layout
Save &s Default Layout
Component Display Options...

Wiew IP-XACT Instance Interface...

Wiew IP-XACT Connections...

Replace Selected Components...

Lock Yersion/ariant
Unlock Yersion/V ariant

Object Parameters...

clk-in

nand
B4 2MBa Designer

I add FL350 to Component Library...

remag

Sram_tmw

] =]

FPL350 RTL ﬁesign Flows banager...
Reconfigure new PL350..

Figure 6-5 Adding the PL350 to the component library

AMBA Designer adds your PL35x_xxx_abcde component model to the component
library and inserts it into the list of components that the Component Window contains.

6.2.3 RTL generation or system modelin

9

After the configured component is created you can then either generate the RTL for the
component or incorporate the component model into your system model to enable you
to evaluate the performance of your system design.
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The RTL and modeling process flows are described in:
. Generating RTL for the SMC on page 6-10
. Chapter 7 Creating a System Model.

Note

AMBA Designer only enables the generation of RTL, when the program runs on a
UNIX operating system. You must also ensure that the AMBA Designer license file,
usually named 1icence.dat, permits the program to generate RTL.

ARM DUI 0333C
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6.3  Generating RTL for the SMC

To generate RTL for the SMC, the program uses the RTL Design Flow Manager that

Chapter 8 RTL Design Flow describes, but with the following exceptions described in:

. Invoking the RTL Design Flow Manager

. Location of the Verilog and synthesis directories on page 6-11

. Denalisoft models on page 6-12

. OVL assertions on page 6-12

. Installing synthesis libraries on page 6-12

. Location of the summary file on page 6-12

. Location of the acceptable messages directory on page 6-13.

6.3.1 Invoking the RTL Design Flow Manager

To access the RTL Design Flow Manager for your SMC:

1. Click on Open on the Main Toolbar to open a file browser dialog box.

2. Load the component that was previously created in Adding the configured SMC
to the component library on page 6-8. This file is named PL350_xxx_abcde.mxp and
is located in the default location:

UNIX home/user/.ARM/AMBA_Designer/Designs/

Note
You must enter home/user/.ARM in the file browser dialog box because
the dialog does not display the .ARM directory.

Windows The program does not permit the generation of RTL on a Windows
operating system. To generate RTL, you must use the UNIX version of
the program.

Where user is the login name of the current person running AMBA Designer.

3. Right-click on the pl35x_smc[0] component to display the context menu. Where
the number x signifies the variant of the SMC you are using.

4.  Select AMBA Designer — PL350 RTL Design Flow Manager... from the
context menu, as Figure 6-6 on page 6-11 shows. This opens the RTL Design
Flow Manager dialog box.
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Figure 6-6 PL350 RTL Design Flow Manager selection

The program creates an XML configuration file. Figure 6-7 shows the location of the
XML configuration file on a standard installation.

UNIX
Top-Tevel directory/
I—home/
I—user/
L— . ARM/
I—AMBA_Designer/
L _Desi gns/
L—PL350_xxx_abcde_PL35x_RTL/

Figure 6-7 Location of XML file for the SMC

To generate the RTL you must continue at step 5 in Generate on page 8-4.

6.3.2 Location of the Verilog and synthesis directories

The configured Verilog and synthesis are generated locally and stored in the Togical and
implementation directories. Figure 6-8 on page 6-12 shows the location of these
directories.
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UNIX

Top-level directory/
I—home/
L_user/
L— . ARM/
I—AMBA_Des1'gner/
L _Desi gns/
L_PL350_xxx_abcde_PL35x_RTL/
|:1' mplementation_tsmcl3_g_fsg_sage_hs/
logical/

Figure 6-8 Location of Verilog and synthesis directories for the SMC

The naming of the parent directory for the Togical and implementation directories is
dependent on the chosen SMC variant. For example, when using the PL353 the parent
directory is named PL350_xxx_abcde_PL353_RTL.

6.3.3 Denalisoft models
The program must have access to Denalisoft memory models to enable it to simulate the
SMC. See the SMC installation package for information about how to configure the
environment variable that AMBA Designer requires.

6.3.4 OVL assertions
The SMC does not support the use of OVL assertions during simulation. Therefore, you
must ensure that the Use OVL Assertions check box in the RTL Design Flow Manager
Preferences dialog box is not selected.

6.3.5 Installing synthesis libraries
To synthesize the generated RTL for the SMC then you must set up some environment
variables. Configure these variables for your chosen foundry process. See the SMC
installation package for information about how to configure the environment variables
that AMBA Designer requires.

6.3.6  Location of the summary file
AMBA Designer does not generate a summary report file because the current release of
the SMC does not support this feature.
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Location of the acceptable messages directory

AMBA Designer does not generate an acceptable messages directory because the
current release of the SMC does not support this feature.
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6.4 Reconfiguring an SMC

The program provides a reconfiguration option to enable you to modify a previously

configured SMC.

To reconfigure an SMC:

1. Click on Open on the Main Toolbar to open a file browser dialog box.

2. Load an SMC component that you have previously created. These files are named
PL350_xxx_abcde.mxp and are located in the default location:

UNIX home/user/.ARM/AMBA_Designer/Designs/
Note
You must enter home/user/.ARM in the file browser dialog box because
the dialog does not display the .ARM directory.
Windows C:\Documents and Settings\user\My
Documents\AMBA_Designer\Designs\
Where user is the login name of the current person running AMBA Designer.

3. Right-click on the pl35x_dmc[0] component to display the context menu.

4.  Select AMBA Designer — Reconfigure new PL350... from the context menu,
as Figure 6-9 on page 6-15 shows. This opens the PL.350 reconfiguration dialog
box.
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n -]

address_mask_0 adddn ‘x’
B
adddress_mask_1 addddrn

Copy Cirl+C
Delete Del

pl353_smc[0] u

Cut Clrl+ ¥

*
address_match_0 acddr

Rename...

address_match_1 acdddr

Enable/Disahle Component

P b

=
-

Open Sub-System...

Unhide All Ports

axi_reset E axi_t
Caysred cayst
memory_reset menm

Reset to Factory Layout
Save &s Default Layout
Component Display Options...

Tl _rnocle s
nand_hooten nand

Wiew IP-XACT Instance Interface...
Wiew IP-XACT Connections...

mand_command nand

Replace Selected Components...

o

Lock Yersion/ariant

Unlock Yersion/V ariant

nanc

Object Parameters...

i 2 AMBA Designer I~ &dd PL350 ta Component Library...
remaff = PL350 RTL Design Flow Manager...
sram_fw Recanfigure new PL350...
clk-in )

Figure 6-9 Reconfigure PL350 selection

Figure 6-10 on page 6-16 shows the PL350 reconfiguration dialog box.
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AMBA Designer, - New, PL350 Static Memory. Controller,

Figure 6-10 PL350 reconfiguration dialog

Note
In Figure 6-10:
. The configuration options are identical to those described for Figure 6-4 on
page 6-5.

6-16
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The File Creation Options pane is grayed-out because this feature is not available
during reconfiguration.

To modify the SMC:

5.

Enter the modifications you require using the fields and drop-down lists that the
dialog box provides.

Click on OK to create a new SMC. The program appends a _reconfigured suffix
to the original filename and by default it stores the file in the Designs directory.

ARM DUI 0333C
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6.5 Configuration options for the SMC

Table 6-1 lists the configuration options in AMBA Designer that configure the
configuration options of the SMC.

The configuration options are accessed by selecting the pl35x_smc[0] component and
using the Object Parameters... context menu.

Table 6-1 Configuration options for the SMC

Configuration Default

. Range Description

option value

AXI Data Width 32,64 64 Size in bits of the AXI data bus.

Command FIFO depth Integer, 2-6 2 Number of buffers available for the command data.

Extra Pipeline Stage  true false Provides an entry block pipeline stage in the format block, but at

false the expense of extra latency. This option is only available for SMC

variants with two memory interfaces.

Exclusive Monitors 0,1,2,4 2 Number of monitors available for monitoring exclusive accesses
on the AXI port.

Memory Chips 0, Integer, 1-4 2 Total number of static memory devices that connect to the

Memory Chips 1 appropriate memory interface on the SMC.

Memory Width 0, 8, 16, 322 16 Size in bits of the data bus width for the appropriate memory

Memory Width 1 interface on the SMC.

Read FIFO depth Integer, 4-16 8 Number of buffers available for the read data.

Write FIFO depth Integer, 4-16 8 Number of buffers available for the write data.

The following parameters are only used when modeling the component in SoC Designer Simulator

APB Base Address 32-bit 08000000 The base address of the APB interface.
hexadecimal,
without 0x
prefix
Memory Clock Ratio Integer, 1 The number used to divide down the AXI clock frequency. Each
1-255 memory interface uses this generated clock frequency.

a. A value of 32 is not available when configuring a NAND memory interface.
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Chapter 7

Creating a System Model

This chapter describes how to create a system model using the example 4x3
interconnect that Example 4x3 interconnect on page 4-4 describes. The interconnect
model is incorporated into a system and the system is then simulated using SoC
Designer Simulator. It contains the following sections:

. Building the system on page 7-2

. Simulating the system on page 7-6.

—— Note

The AMBA Designer graphical user interface is based on SoC Designer. See the SoC
Designer User Guide for general information about the menu system, window layout,
and model simulation implementation.

ARM DUI 0333C
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71 Building the system

After creating the interconnect model, you can now add the ARM1176JZF processor,
DMC, and AXI-compliant memory models to complete the system. The following
sections describe this process:

. Adding the system components
. Saving the system on page 7-5.

Note

To create this system model then your device must have access to Real View® models for
the following components:

. ARMI1176JZF processor
. PL340 DMC
. AXI-compliant memory.

See Installing additional component models on page 2-8 for information about
installing component models.

7141 Adding the system components

To add the system components:

1. Click on the Open button on the Main Toolbar. This opens a file browser dialog
box.

2. Load the 1176_PL340_wor1d.mxp file as Figure 7-1 shows.

Figure 7-2 on page 7-3 shows the location of the 1176_PL340_wor1d.mxp file, when
AMBA Designer is installed in the default directory.

Look in: I_g Mormeduser RS0 CDesigner_wersion/AMBADesignerexamples/PLI40_world! j Ll £ E E

(@ -

[ Cormponents
W 1176 PL340 world.mxp
[ 926_PL340_world.mxp
[ Demoi176.mep

File narre: I 1176_PL340_world.rmxp Cpen
File type: IAII S0C Designer Files (*.rxe *.rrep *rrecr * s j Cancel |

% |

Figure 7-1 Loading the ARM1176 and PL340 world

7-2
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L_user/
L—ARM/
L_SoCDesi gner_version/
|—AMBADeS'igner/
L_examples/
L—PL340_world/

Top-Tevel directory/
I—Pr‘ogr‘a\m Files/
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L _SoCDesi gner_version/
|—AMBADeS'ignel"/
|—examp'l es/

L—PL340_world/

Figure 7-2 Location of the 1176_PL340_world.mxp file

You now have a new Diagram Window, with the tab name of 1176_PL.340_world,

containing the three system components that Figure 7-3 shows.

am1176j1[0]
(ARM1176JZF)

L]

ARM

rezet

B> clk—in

axi_d ’

axi_dma ’
axi_i ’

axi_p’

pi340_dmcio] [ /]
(PL340_DMC)

papb

Paxi
axi_reset

AMBA

mermory_reset

qos_override

B> clk—in

axi_mem(o] (AXI_Mem) | /

Paxis
~ AMBA
B> clk—in

Figure 7-3 ARM1176, DMC and AXI memory

In Adding the interconnect to the component library on page 4-26, the 4x3 interconnect
was added to the component library. To use this interconnect model:

3.

Press and hold the left mouse button on the interconnect component
PL301_xxx_4x3_1 in the Component Window and drag it on to the Diagram
Window. Release the left mouse button, so that it places the interconnect between
the ARM1176 processor and DMC, as Figure 7-4 on page 7-4 shows.

ARM DUI 0333C
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am1176gf[0] [ /]
(ARM1176JZF)
axi_d ’
i axi_dma ’
i axi_i ’
reset ARM axi_p ’
B> clk—in

pI340_dme|o] [ /]
{PL340_DMC)

papb

Paxi

axi_reset

mermory_reset

qos_override

B> clk—in

pI301_941_4x8_1[0] | /|
(pI301_941_4x3_1)

B s00_axi 54 mo0_apb_z2
P01 axi 54 01 _asxi_64
Ps0z_axitd w02 _axi_54
P=03_axi_s axi_mem[0] (AX]_Mem) | i

z_axi_bm AFPE_In axi_s
P bm APE P AMBA

s_axi_bm_rerap k> clh—in

=_axi_bm_tzpratd
™

=]

Figure 7-4 ARM1176JZF, interconnect, DMC and AXI memory
Note

If your operating platform does not support drag-and-drop then:

a.
b.

C.

d.

Select Insert — Add Component... from the Main menu.
Click on the PL301_xxx_4x3_1 model in the Select Component dialog box.
Click on OK to close the Select Component dialog box.

Click on the Diagram Window, so that it places the interconnect between
the ARM1176 processor and DMC, as Figure 7-4 shows.

To connect the components to each other:

4.
3.

Click on the Connect button on the Main Toolbar.

Click on the ports of each component to connect them as follows:

N N

axi_d — s00_axi_64.
axi_dma — sO1_axi_64.
axi_i — s02_axi_64.
axi_p — s03_axi_32.
mO02_axi_64 — axi_s.
mO01_axi_64 — axi.
mO00_apb_32 — apb.

Note

To connect the ports, ensure the Connect button is selected, click on the start port
and then click on the end port. For example, to connect the axi_d port to the
s00_axi_64 port, first click on axi_d and then click on s00_axi_64.

Copyright © 2006 ARM Limited. All rights reserved.
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If you accidentally connect the wrong ports together then immediately click on
the Undo button to remove the connection.

Figure 7-5 shows the correct port connections for this system.

pI340_dme|o] [ /]
(PL340_DMC)

apb

ax

axi_reset

mermory_reset

am1176gf[0] [ /] pI301_941_4x8_1[0] | ¢ gos_ovenide
(ARM1176JZF) (pI301_941_4x3_1) b clbein
axid 00_axi_64 mo0_apb_32
1
axi_dma 01_axi_54 m01_axi_64
1
ARM axi i 02_axi_64 M0z _axi_64
raset axi_p: 03_axi 32 2 axi_mem[0] {AX1_Mem) | i
’s_axi_bm_APB_ln axi s
AMBA
B> clk—in s_axi_bm_remap B> clk—in :

=_axi_bm_tzpratd

Figure 7-5 Connected system

7.1.2  Saving the system
To save the completed system that Figure 7-5 shows:
1. Select File — Save As... from the Main menu to open the Save As... dialog box.

2. Enter Demol1176 in the Project Name field of the Save As... dialog box, as
Figure 7-6 shows.

Project Name: | Demol178

Location: l(AHMJ’E‘:\:\CDesigner_&ers;bn.-"AIUIElADesigneraiexan'plesfPLSélD_world Browse... |

Froject Files: |

Help | Ok I Cancel |

Figure 7-6 Saving the system

3. Click on OK to close the Save As... dialog box.

—— Note

The program appends the .mxp suffix to the filename you enter in the Project Name field.
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7.2 Simulating the system

After creating the system model it is advisable to simulate the system to verify that the
performance is satisfactory. The following sections describe this process:

. Simulation environment
. Running the simulation on page 7-8
. Profiling and monitoring on page 7-10.

7.21 Simulation environment

To simulate the system, you must invoke the SoC Designer Simulator application. Do
this from AMBA Designer, either by pressing FS on your keyboard or selecting
Simulation — Simulate System... from the Main menu, as Figure 7-7 shows.

Note

AMBA Designer must have a project file open, for example, a file with the .mxp
extension, to enable SoC Designer Simulator to run.

See the SoC Designer User Guide for more information about using SoC Designer
Simulator.

ldl AMBA DesignEa Dm0 L T
File Edit Xiew Inset Object AMBEA Designer Tools §imu|ati0n|ﬁindow Help

10 = = 2 [ I ) b Simulate System... F5

o Mew Open Save | Cul Copy Faste Del | Undo ) siguiate System (DEBUG).  CirlsShifteFs [MC 1P De
i 2 Fo:

5§|—1 Dogom RN & End Simulation

Enable HDL Co-simulation —
HDL Co-Simulation Setup...

Enable Simulink Co-simulation

Simulink Co-Simulation Setup...

Figure 7-7 Simulate system

To set up the simulation environment:

1. Ensure that the Demo1176.mxp file from Saving the system on page 7-5 is open in
AMBA Designer and then press FS on your keyboard.

After SoC Designer Simulator opens, it prompts you for the name of an executable file
by opening the Select Application Files dialog box.

In the Select Application Files dialog box:
2. Select the arm1176jzf[0] device that is listed under the Component column.
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3. Click on Select File as Figure 7-8 shows. This opens a file browser dialog box
named Select The Application Code.

—— Note

This file is known as The Application Code and in this example, is the software code
that runs on the ARM1176ZJF processor during a simulation.

& Select Application Files

Component Application Loaded

x | & SelectFile |

R

Figure 7-8 Select application files

In the Select The Application Code dialog box:

4. Navigate to the PL340_wor1d directory.

5. Select the 1176_PL340_Wor1d.axf file, as Figure 7-9 on page 7-8 shows.
6.  Click on Open.
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_-6". Select The Application Code
_ _DMC)
Lok in: _q_&ers;bn.-"AMElADesigneraiexarrples.-’PLSélD_worldfj = B |58 =
..
L1 Demol1176 1
1 Dermo926 | rezet
~ . i 1175 PL340D World axf ¥
am1176f{0] [] Ak _ | e
(ARM1176J2ZF) [[1926_PL340_World axf
axi_d :
1
axi_dma :
1
ARMgsis
P File narre: I 1176_PL340_World axf Cpen L (0] (AX1_Mem) | 7
File type: | Application Files (* axf; * lf; * bin) | Cancel | AMBA
B> clk—in :

Component
armi178zf[0] [ARM1176JZF]; (none)

= SelectFile

|

Figure 7-9 Selecting the application code

After the Select Application Code dialog box closes:
7. Click on Proceed -> in the Select Application Files dialog box.

Note
If the Output Window displays:
RemSIM: cannot find nor start RVBROKER - will be unavailable.

You can ignore this message, because this simulation does not require
RVBROKER.

SoC Designer Simulator is now ready to simulate the system using the software code
that the 1176_PL340_Wor1d.axf file contains.

Note

The 1176_PL340_Wor1d.axf application file is compiled code, specifically created for this
4x3 example using ARM Real View.

7.2.2  Running the simulation

Prior to running the simulation, it is advisable to disable the display of the unconnected
port warning messages, that would otherwise occur when the simulation results are
displayed.
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To disable the Output Window display:

1. Select Window from the Main menu and ensure that the Qutput Window
menu item is not selected, as Figure 7-10 shows.

e RealView SoC Designer Simulator - Demo1176 [Demo1176]

File View Chject Control Debug| Window Help

H = = oy =8 v Simulation ToolBar 13 | M M
Cpen  Sawve  Close Bripts | v Cycle Counter | Wave Run Step Stepn
v Zoom ToolBar
Step N ToolBar

Tools ¥Window

Hierarchy Winciow

<] <]

Farmmeter ¥Winciow

Cutut Wincow
am1176gf[0] [l pI301_941_4x8_1[0] | ¢
(ARM1176JZF) Taskbar (PI301_941_4x3_1)
axid 00_axi_64 mo0_apb_z2 )
i axi_dma 01_axi_64 w01 _axi_64
i axi i 02_axi_64 | m02_axi_54
reset ARM axi_p : 03 _ax_32 E
’s_axi_bm_Al:-'B_ln
k> clh—in s_axi_brm_rermap
=_axi_bm_tzpratd

Figure 7-10 Disabling the Output Window
To run the simulation:
1. Press F5 on your keyboard or click on Run located on the Simulation Toolbar.

The simulation starts, with the ARM1176JZF processor executing the application code
that the 1176_PL340_Wor1d.axf file contains.

A Console Window appears with the results of the simulation, as Figure 7-11 shows.

Hello PL340_Warld! Cormpiled on May 10 2006, at 02:13:58
Running PL340 mermory test:
Ease Address: 0x02100000
Test Pattern: 0x1 2345673
Results:
Tests = 508
Errors =0
Test cormpleted OKAY.

Figure 7-11 Simulation results
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This Console Window shows that the ARM1176JZF processor has successfully
initialized the system and output the text “Hello PL340_World!”.

Figure 7-12 shows the Cycle Counter window, adjacent to the Simulation Toolbar. For
this example, the Cycle Counter value indicates the number of ARM1176JZF processor
clock cycles that are executed during a simulation.

m

1 Stopped m Zoom %

AL m 4053 j100 &

=l

Figure 7-12 Cycle Counter

7.2.3  Profiling and monitoring

To assist the process of systems architectural design, it is beneficial to enable the
profiling and monitoring features in SoC Designer Simulator, to display system
transactions and refine the system architecture. The following sections describe these
features:

. Profiling
. Monitoring on page 7-12.

Profiling

In this system, the ARM1176JZF processor and DMC models support profiling. The

following sections describe the process for selecting memory command profiling on the
DMC:

. Selecting the profiling parameters
. Running the simulation on page 7-11.

Selecting the profiling parameters
To select the DMC profiling parameters:

1. Select Debug — Profiling Manager... from the Main menu, or click on Profile
on the Simulation Toolbar.

2. In the Profiling Manager dialog box, double-click on the third row containing a
Component name of pl340_dmc[0] and a Stream name of Memory command, as
Figure 7-13 on page 7-11 shows. This opens a Profiling window for the DMC.

7-10
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Enabll Type Chject name Strearn name Haxis ' axis Coloraxis (event) | Buffer Durng to CSY 1=
I~ Hardware arrm 176]zf[0] Instr Cache 0-Cycle 1 —lInstruction Cacl 1 - Instruction Cacll” T armt 1 76j2A[0]_Inst
I~ Hardware arrm 176]zf[0] Data Cache 0-Cycle 1 -Data Cache 1 -Data Cache [T T armil 1 762A[0]_Dat
v of Wl ormmand 1 1 || =
I~ Hardware 1340 _drncld] Initial read latency 0 - Cycle 1 | read later 1 - Initial read later™ ™ pl340_drme[0]_Initi:
I~ Hardware 1340 _drncld] Sequential read lab 0 - Cycle 1 - Sequential reac 1 - Sequential reac™ T pl340_drme[0]_Seq
I~ Hardware 1340 _drncld] Write latency 0-Cycle 1 —Writs lateney 1 —Write latency [ T pl340_drme[0]_Writ
I~ Hardware pl3H_62a_4x3_1 Slawve Port0 0-Cycle 1 -Slawe Port 1 - Slave Port r [T plaoi_G2a_dx3_1 [t_|
I~ Hardware pl3_62a_4x3_1 Slave Port1 0-Cycle 1 -Slawe Port 1 - Slave Port r [T plaoi_G2a_dx3_1[l
I~ Hardware pl3H_62a_4x3_1 Slave Port 2 0-Cycle 1 -Slawe Port 1 - Slave Port r [T plaoi_G2a_dx3_1[l
I~ Hardware pl3H_62a_4x3_1 Slave Port 3 0-Cycle 1 -Slawe Port 1 - Slave Port r [T plaoi_G2a_dx3_1[l
I_l Hardhware pl3t &2a 4x3 1 Master Port 0 0 — Cycle 1 - Master Port 1 —Master Part [ r DlSU‘II G2a dus jiLI

4 3

Enable All Disable All Display |

Did you know thatyou can profile registers and transactions by tAcing them?

Figure 7-13 Profiling Manager dialog

3. Click on Close in the Profiling Manager dialog box.

Running the simulation
To run the simulation:

1. Click on Reset on the Simulation Toolbar. This clears the Console Window data
and resets the ARM1176JZF processor’s program counter.

2. Start the simulation by either:
. press F5 key on the keyboard
. click on Run located on the Simulation Toolbar.

Figure 7-14 on page 7-12 shows an example of the profiling data that you can display
in the Profiling window, when the Segment size is set to 1000 and the horizontal and
vertical axes have been appropriately scaled.

ARM DUI 0333C
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M Profiling p1340_drmel0] - Mermory cormrrand | 000 - 34,000)
Legend Tatal 140 _| =
B Activate 5| 1304
¥ Fead =l 122 7 —
F 1 idrite 255 0|
M Precharge 0 - 83 81 C—
¥l Prechargeall 4 20_| — 33 33 24
¥l Self refresh 0 i ; | : I | I :
V1 Self refresh exi 1] 24,000 26,000 28,000 30,000 32,000
¥ M Auto Refresh 12 4 | vl
Q& @lgl H: Cyele Segrrent tyoe: Segrent size:
Qfall 1L—{,l Q““l 2 Mernony Cormrmandd I Fixed size segrments j A
Figure 7-14 DMC profiling results
Note
See the SoC Designer User Guide for information about setting profiling options during
simulations.
Monitoring

SoC Designer provides the ability to monitor the AMBA bus transactions. See the SoC
Designer User Guide for information about enabling bus-master port monitoring.
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Chapter 8

RTL Design Flow

This chapter describes the RTL generation process. It contains the following sections:
. Registering the PrimeCell on page 8-2
. RTL design flow on page 8-3.

ARM DUI 0333C
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8.1 Registering the PrimeCell

You must register the PrimeCell component with AMBA Designer, to enable the
program to generate, simulate, or synthesize the RTL.

The PrimeCell installation package provides a UNIX script that enables you to register
the PrimeCell component with the program. See the Release Note of the PrimeCell, for
information about how to use the script.
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8.2 RTL design flow

The RTL Design Flow Manager dialog box controls the RTL design flow process. The
design flow consists of the following subprocesses:

. Generate RTL
J Simulate
. Synthesize.

Figure 8-1 shows the RTL Design Flow Manager process.

.mxp
design file

Click on
Generate RTL

RTL
output files

v v
Click on Click on
Simulate Synthesize

Simulation
output files

Synthesis
output files

Figure 8-1 RTL Design Flow Manager process

Note

The RTL Design Flow Manager always executes the Generate RTL process before it
permits the Simulate or Synthesis processes to start.

The following sections describe the process of generating, simulating, and synthesizing
the RTL:

. Generate on page 8-4
. Simulation on page 8-7
. Synthesis on page 8-11.

ARM DUI 0333C
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8.2.1  Generate
This section describes how to generate the RTL for a PrimeCell component by using the
4x3 example interconnect that was created in Generating the interconnect on page 4-23.
Note

You must have the following programs installed:

. Perl

. TCL.

The AMBA Designer Release Note provides information about the program versions

that are required.

To generate the RTL:

1. Click on Open on the Main Toolbar to open a file browser dialog box.

2. Load the interconnect that was previously created in Generating the interconnect
on page 4-23. This file is named PL301_xxx_4x3_1.mxp and is located in the default
location:

UNIX home/user/.ARM/AMBA_Designer/Designs/

Note
You must enter home/user/.ARM in the file browser dialog box because
the dialog does not display the .ARM directory.

Windows The program does not permit the generation of RTL on a Windows
operating system. To generate RTL, you must use the UNIX version of
the program.

Where user is the login name of the current person running AMBA Designer.

Figure 8-2 on page 8-5 shows the interconnect that the Diagram Window

displays.
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Figure 8-2 Interconnect

Right-click on the axi_core_interconnect[0] component to display the context

menu.

Select AMBA Designer — PL301 RTL Design Flow Manager... from the
context menu, as Figure 8-3 shows. This opens the RTL Design Flow Manager

dialog box.
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Figure 8-3 RTL Design Flow Manager
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The program creates an XML configuration file. Figure 8-4 shows the location of the
XML configuration file on a standard installation.

UNIX

Top-Tevel directory/
L—home/
L_user/
L— . ARM/
L_AMBA_Des’i gner/
L _pesigns/
L —PL301_xxx_4x3_1_RTL/

Figure 8-4 Location of XML file

Note

The program also uses the XML configuration file during batch mode operation. See
Batch mode operation on page 3-5 for more information.

5. Click on Generate RTL in the RTL Design Flow Manager dialog box as
Figure 8-5 shows.

hd AMBA Designer - RTL Design Flow Manager (PL301;

—Current Design

Design File Path : I.-"hDme.-"ms‘&r.-".AHM.-"AIUIElA_Designer.-"Designs.-"F'LSD1_941_4x3_1_F|TL.-"

—Commands

generateRTLl §imu|ate| Synthesi;el Abort |
"

I | Press this button to generate RATL from the above design file|

Exit | Details | Ereferences |

L 4

Figure 8-5 Generate RTL

The program reads in the XML configuration file and the RTL generation process starts.
The progress bar in the Commands pane of the RTL Design Flow Manager dialog box
displays the progress. On completion of the RTL generation process, the progress bar
changes color to either:

Red Indicates that the program failed to generate the RTL. Click on the
Details button to open the Output Window pane. This pane displays
information about the status of the process.

Green Indicates that the program generated the RTL.
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The configured Verilog and synthesis are generated locally and stored in the Togical and
implementation directories. Figure 8-6 shows the location of these directories.

UNIX

Top-level directory/
L—home/
L_user/
L— . ARM/
I—AMBA_DeS'igner/
L _pesigns/
L—PL301_xxx_4x3_1_RTL/
I:i mplementation_tsmcl3_g_fsg_sage_hs/
logical/

Figure 8-6 Location of Verilog and synthesis directories

—— Note

Figure 8-6 shows the directories for the PL301. For other PrimeCell devices, the
directory structure is described in the relevant configuration chapter. For example,
Location of the Verilog and synthesis directories on page 5-11 provides the information
for the DMC.

The RTL generation process creates a File Reader Master (FRM) testbench based on
the configured HPM. During the simulation process, the RTL Design Flow Manager
uses the FRM testbench to verify the functionality of the configured RTL.

You can only start the Simulate process when the Generate RTL process has been
successfully completed.

Prior to running the simulation, you must verify that the simulation preferences are
appropriately configured. The simulation stage is described in:

. Simulation preferences
. OVL assertions on page 8-8
. Simulate on page 8-10.

Simulation preferences

During the simulation, AMBA Designer invokes one of the following simulators:
. ModelSim from Model Tech, Inc.
. VCS from Synopsys, Inc.

ARM DUI 0333C
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NC-Verilog from Cadence Design Systems, Inc.

Note

The AMBA Designer Release Note provides information about the simulator tool
versions that were used during the development of AMBA Designer.

You must set the AMBA Designer simulation preferences so that AMBA Designer
invokes a simulator that your device is configured for.

To configure the simulation preferences:

1. Click on Preferences in the RTL Design Flow Manager dialog box. This opens
the RTL Design Flow Manager Preferences dialog box, as Figure 8-7 shows.

Simulatar Flags

ModelSim £ | RunlEC

| Use OWL Assertions

Ok | Cancel |
L =

Figure 8-7 RTL Design Flow Manager Preferences

2. Using the Simulator drop-down list, select the simulator that corresponds to the
simulation tool that your device is configured to use.

3. Click on OK to save the preferences and close the dialog box.

OVL assertions

If the PrimeCell device supports OVL assertions then if required, you can simulate with
Open Verification Library (OVL) assertions. The procedure for using OVL assertions is
described in:

. Installing the OVL library on page 8-9
. Enabling OVL assertions on page 8-9.

Note

It is not a requirement to install or enable OVL assertions, for the purpose of simulating
the 4x3 example that Example 4x3 interconnect on page 4-4 creates.

8-8
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Installing the OVL library

The AMBA Designer installation package does not include the OVL library. However,
you can download the OVL assertion library from http://www.eda.org

You must install the OVL assertion library «.v1ib and «.h components in the directory
locations that Figure 8-8 shows.

—— Note
You must create the OVL and verilog directories.

UNIX
Top-Tlevel directory/
L—home/
L_user/
L—ARM/
L _SoCDesigner_version/
L_AMBA_Designer/
L—PL301-BU-00000-version/
L—p1301_a3bm/
I—shared/
L _logical/
L—p1301_a3bm/
L—validati on/
I—shared/
L—ovL/
L_veri log/
Figure 8-8 Location of the OVL and verilog directories
—— Note

Figure 8-8 shows the directory structure for the PL301. For other PrimeCell devices, see
the relevant configuration chapter, for information about whether the device supports
OVL assertions.

Enabling OVL assertions
To enable OVL assertions to be performed during simulation:
1. Click on Preferences in the RTL Design Flow Manager dialog box.

2. Select the Use OVL Assertions check box in the Flags panel, to enable
simulation with OVL assertions, as Figure 8-9 on page 8-10 shows.

ARM DUI 0333C
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[l AMEA Designer - RTL Design Flow Manager Preferences x
Simulatar Flags
Run LEC
ModelSim -

7 Use O¥YL Assertions

Ok | Cancel |
L =

Figure 8-9 Enabling OVL assertions

3. Click on OK to save the preferences and close the dialog box.

Simulate
To simulate the RTL:

1.  Click on Simulate in the RTL Design Flow Manager dialog box, as Figure 8-10
shows.

lud AMEA Designer - RTL Design Flow Manager (PL301) x

—Current Design

Design File Path : I.-"hDme.-"ms‘&r.-".AHM.-"AIUIElA_Designer.-"Designs.-"F'LSD1_941_4x3_1_F|TL.-"

—Commands
generateRTLl §imu|ate| Synthesi;el Abort |

Exit | Details | Ereferences |
L 4
Figure 8-10 Simulate RTL

The simulate RTL process starts. The progress bar in the Commands pane of the
RTL Design Flow Manager dialog box displays the progress. On completion of
the simulate RTL process, the progress bar changes color to either:

Red Indicates that the program failed to simulate the RTL. Click on the
Details button to open the Output Window pane. This pane displays
information about the status of the process.

Green Indicates that the program simulated the RTL.

2. Click on Exit to close the RTL Design Flow Manager dialog box.
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You can only start the Synthesize process when the Generate RTL process has been
successfully completed.

Note

You must configure your device with the appropriate location for your chosen EDA
synthesis tool.

To synthesize the example created in Generating the interconnect on page 4-23 you
must install the appropriate Artisan libraries, as Installing synthesis libraries on
page 4-54 describes.

The RTL synthesis process in AMBA Designer was developed using the following
tools:

. Synopsys Formality

. Synopsys Design Compiler

. Synopsys Physical Compiler.
. Atrenta Spyglass

. TransEDA VNavigator

. Cadence Specman Elite.

The AMBA Designer Release Note provides information about the tool versions that
were used.

To synthesize the RTL:

1. Click on Preferences in the RTL Design Flow Manager dialog box to open the
RTL Design Flow Manager Preferences dialog box.

2. If yourequire Logical Equivalence Checking (LEC) to be performed during
synthesis then you must ensure that the Run LEC check box is selected in the
Flags panel, as Figure 8-9 on page 8-10 shows.

[hd AMBA Designer - RTL Design Elow Manager, Preferences
Simulator———— ~Flags

Run LEC
ModelSim -
| Use OWL Assertions

Ok | Cancel |
L =

Figure 8-11 Enabling LEC

ARM DUI 0333C
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Note

You must configure your device with the appropriate location for your chosen
LEC tool.

3. Click on OK to save the preferences and close the RTL Design Flow Manager
Preferences dialog box.

4.  Click on Synthesize in the RTL Design Flow Manager dialog box, as Figure 8-12
shows.

lud AMEA Designer - RTL Design Flow Manager (PL301) x

—Current Design

Design File Path : I.-"hDme.-"ms‘&r.-".AHM.-"AIUIElA_Designer.-"Designs.-"F'LSD1_941_4x3_1_F|TL.-"

—Commands
generateRTLl §imu|ate| Synthesi;el Abort |

Exit | Details | Ereferences |
L 4
Figure 8-12 Synthesize RTL

The synthesize RTL process starts. The progress bar in the Commands pane of the
RTL Design Flow Manager dialog box displays the progress. On completion of
the synthesize RTL process, the progress bar changes color to either:

Red Indicates that the program failed to synthesize the RTL. Click on the
Details button to open the Output Window pane. This pane displays
information about the status of the process.

Green Indicates that the program synthesized the RTL.

5. Click on Exit to close the RTL Design Flow Manager dialog box.

8.24  Summary file

The RTL Design Flow Manager process updates the amba_engine_summary . rpt summary
file, with pass or fail information at the end of each of the three stages.

Figure 8-13 on page 8-13 shows the location of the summary report file.
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UNIX
Top-Tlevel directory/
L—home/
L_user/
L. ARM/
L_AMBA_Des’i gner/
L —Designs/
L—PL301_xxx_4x3_1_RTL/

Figure 8-13 Location of summary file

When invoked, the RTL Design Flow Manager appends new information, if the
summary file exists.

The tabulated text file contains information about the following types of message
categories:

fatal A non-recoverable error. The RTL Design Flow Manager process aborts.

error A functional error is detected that prevents the RTL Design Flow
Manager from proceeding to the next stage of the process.

warning A functional warning is detected. You must verify that it is safe to ignore
this violation because it might indicate the presence of a functional error.

accepted warning

An error or warning occurred but on further processing of the input files
the violation is found to be invalid. You can ignore these violations.

To check if an error or warning is acceptable, AMBA Designer uses the
information contained in the acceptable_messages directory. Figure §-14
on page 8-14 shows the location of this directory.

ARM DUI 0333C
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UNIX
Top-level directory/
L—home/
L_user/
L—ARM/
L _SoCDesi gnher_version/
L_AMBA_Des’i gner/
L —PL301-BU-00000-version/
L_p1301_a3bm/
I—shared/
L1 ogical/
L—p1301_a3bm/
L—bin/
|—acceptab'l e_messages/
Figure 8-14 Location of the acceptable messages directory
OVL_ERROR
An OVL assertion error is detected. This prevents the RTL Design Flow
Manager from proceeding to the synthesis process.
rule AMBA Designer does not currently support use of this feature.

guideline = AMBA Designer does not currently support use of this feature.
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This glossary describes some of the terms used in technical documents from ARM.

Advanced eXtensible Interface (AXI)

A bus protocol that supports separate address/control and data phases, unaligned data
transfers using byte strobes, burst-based transactions with only start address issued,
separate read and write data channels to enable low-cost DMA, ability to issue multiple
outstanding addresses, out-of-order transaction completion, and easy addition of
register stages to provide timing closure. The AXI protocol also includes optional
extensions to cover signaling for low-power operation.

AXI is targeted at high performance, high clock frequency system designs and includes
a number of features that make it very suitable for high speed sub-micron interconnect.

Advanced High-performance Bus (AHB)

A bus protocol with a fixed pipeline between address/control and data phases. It only
supports a subset of the functionality provided by the AMBA AXI protocol. The full
AMBA AHB protocol specification includes a number of features that are not
commonly required for master and slave IP developments and ARM recommends only
a subset of the protocol is usually used. This subset is defined as the AMBA AHB-Lite
protocol.

See also Advanced Microcontroller Bus Architecture and AHB-Lite.

ARM DUI 0333C

Copyright © 2006 ARM Limited. All rights reserved. Glossary-1



Glossary

Advanced Microcontroller Bus Architecture (AMBA)

A family of protocol specifications that describe a strategy for the interconnect. AMBA
is the ARM open standard for on-chip buses. It is an on-chip bus specification that
details a strategy for the interconnection and management of functional blocks that
make up a System-on-Chip (SoC). It aids in the development of embedded processors
with one or more CPUs or signal processors and multiple peripherals. AMBA
complements a reusable design methodology by defining a common backbone for SoC
modules.

Advanced Peripheral Bus (APB)

AHB

AHB-Lite

Aligned

AMBA
APB
AXI

A simpler bus protocol than AXT and AHB. It is designed for use with ancillary or
general-purpose peripherals such as timers, interrupt controllers, UARTSs, and I/O ports.
Connection to the main system bus is through a system-to-peripheral bus bridge that
helps to reduce system power consumption.

See Advanced High-performance Bus.

A subset of the full AMBA AHB protocol specification. It provides all of the basic
functions required by the majority of AMBA AHB slave and master designs,
particularly when used with a multi-layer AMBA interconnect. In most cases, the extra
facilities provided by a full AMBA AHB interface are implemented more efficiently by
using an AMBA AXI protocol interface.

A data item stored at an address that is divisible by the number of bytes that defines the
data size is said to be aligned. Aligned words and halfwords have addresses that are
divisible by four and two respectively. The terms word-aligned and halfword-aligned
therefore stipulate addresses that are divisible by four and two respectively.

See Advanced Microcontroller Bus Architecture.
See Advanced Peripheral Bus.

See Advanced eXtensible Interface.

AXI channel order and interfaces

The block diagram shows:

. the order in which AXI channel signals are described
. the master and slave interface conventions for AXI components.
—\\/rite address channel (AW )= —\\/rite address channel (AW )=—p»{

AXI Write data channel (W )1y AXI Write data channel (W ) AXI
master [=—\\rite response channel (B ) interconnect [=—\\rite response channel (B ) slave
——Read address channel (AR )= ——Read address channel (AR )=
l¢——Read data channel (R )m—— l¢—Read data channel (R )m——

AXI master AXl slave AXI master AXl slave
interface interface interface interface

Glossary-2
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The following AXI terms are general. They apply to both masters and slaves:

Active read transaction
A transaction for which the read address has transferred, but the last read
data has not yet transferred.

Active transfer
A transfer for which the xVALID! handshake has asserted, but for which
xREADY has not yet asserted.

Active write transaction
A transaction for which the write address or leading write data has
transferred, but the write response has not yet transferred.

Completed transfer
A transfer for which the xXVALID/XREADY handshake is complete.

Payload The non-handshake signals in a transfer.

Transaction An entire burst of transfers, comprising an address, one or more data
transfers and a response transfer (writes only).

Transmit  An initiator driving the payload and asserting the relevant xVALID
signal.

Transfer A single exchange of information. That is, with one xXVALID/XxXREADY
handshake.

The following AXI terms are master interface attributes. To obtain optimum
performance, they must be specified for all components with an AXI master interface:

Combined issuing capability

The maximum number of active transactions that a master interface can
generate. This is specified instead of write or read issuing capability for
master interfaces that use a combined storage for active write and read
transactions.

1. The letter x in the signal name denotes an AXI channel as follows:

AW Write address channel.
w Write data channel.

B Write response channel.
AR Read address channel.
R Read data channel.

ARM DUI 0333C
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Read ID capability

The maximum number of different ARID values that a master interface
can generate for all active read transactions at any one time.

Read ID width
The number of bits in the ARID bus.

Read issuing capability
The maximum number of active read transactions that a master interface
can generate.

Write ID capability

The maximum number of different AWID values that a master interface
can generate for all active write transactions at any one time.

Write ID width
The number of bits in the AWID and WID buses.

Write interleave capability
The number of active write transactions for which the master interface is
capable of transmitting data. This is counted from the earliest transaction.
Write issuing capability
The maximum number of active write transactions that a master interface

can generate.

The following AXI terms are slave interface attributes. To obtain optimum
performance, they must be specified for all components with an AXI slave interface
Combined acceptance capability

The maximum number of active transactions that a slave interface can
accept. This is specified instead of write or read acceptance capability for
slave interfaces that use a combined storage for active write and read
transactions.

Read acceptance capability

The maximum number of active read transactions that a slave interface
can accept.

Read data reordering depth

The number of active read transactions for which a slave interface can
transmit data. This is counted from the earliest transaction.

Glossary-4
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Beat

Burst

Byte

Byte lane strobe

Glossary

Write acceptance capability
The maximum number of active write transactions that a slave interface
can accept.

Werite interleave depth
The number of active write transactions for which the slave interface can

receive data. This is counted from the earliest transaction.

Alternative word for an individual transfer within a burst. For example, an INCR4 burst
comprises four beats.

See also Burst.

A group of transfers to consecutive addresses. Because the addresses are consecutive,
there is no requirement to supply an address for any of the transfers after the first one.
This increases the speed at which the group of transfers can occur. Bursts over AMBA
are controlled using signals to indicate the length of the burst and how the addresses are
incremented.

See also Beat.
An 8-bit data item.

A signal that is used for unaligned or mixed-endian data accesses to determine which
byte lanes are active in a transfer. One bit of this signal corresponds to eight bits of the
data bus.

Direct Memory Access (DMA)

DMA
Halfword

Host

Region

Remapping

Unaligned

An operation that accesses main memory directly, without the processor performing any
accesses to the data concerned.

See Direct Memory Access.
A 16-bit data item.

A computer that provides data and other services to another computer. Especially, a
computer providing debugging services to a target being debugged.

A partition of instruction or data memory space.

Changing the address of physical memory or devices after the application has started
executing. This is typically done to permit RAM to replace ROM when the initialization
has been completed.

A data item stored at an address that is not divisible by the number of bytes that defines
the data size is said to be unaligned. For example, a word stored at an address that is not
divisible by four.

ARM DUI 0333C
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Word A 32-bit data item.
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