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Preface

About This Manual

Thistutorial provides information about the DesignWare Advanced High-performance Bus
(DesignWare AMBA On-chip Bus). The information in this document includes an introduction, a
tutorial using the DesignWare AMBA On-chip Bus component and coreConsultant, and a glossary.

Related Documents

To see acomplete listing of documentation related to the DesignWare AMBA On-chip Buswithin the
DesignWare AMBA On-chip Bus platform, refer to the Guide to DesignWWare AMBA OCB
Documentation.

Manual Overview
This manual contains the following chapters and appendixes:

Chapter 1 Provides a DesignWare AMBA OCB System Overview, atutorial block
“Overview of the DesignWare diagram, and information on setting up your environment.

AMBA On-chip Bus’

Chapter 2. _ Gives a step-by-step tutorial to walk through the process of using
“Configuring a Synthesizable the DesignWare AMBA On-chip Bus. Thistutoria includes
Component configuration, simulation, and basic synthesis flows.

Appendix A Provides a glossary of general DesignWare AMBA terms.

“Glossary”

Typographical and Symbol Conventions
The following conventions are used throughout this document:

Table 1: Documentation Conventions

Convention Description and Example
% Represents the UNIX prompt.
Bold User input (text entered by the user).

% cd $LMC HOME/hdl

Monospace System-generated text (prompts, messages, files, reports).

No Mismatches: 66 Vectors processed: 66 Possible™"
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Table 1: Documentation Conventions (Continued)

Convention Description and Example

Italicor Ttalic Variables for which you supply a specific value. As acommand line example:

% setenv LMC HOME prod dir
In body text:

In the previous example, prod_dir isthe directory where your product must be
installed.

| (Vertical rule) Choice among dternatives, asin the following syntax example:
-effort level low | medium | high

[ 1 (Square brackets) Enclose optional parameters:
pinl [pin2 ... pinN]

In this example, you must enter at least one pin name (pinl), but others are optional
([pin2 ... pinN]).

TopMenu > SubMenu Pulldown menu paths, such as:
File> SaveAs...

Getting Help

If you have a question about using Synopsys products, please consult product documentation that is
installed on your network or located at the root level of your Synopsys product CD-ROM (if available).
You can also access documentation for DesignWare products on the Web:

e Product documentation for many DesignWare products.
http://www.synopsys.com/products/designware/docs
e Datasheetsfor individual DesignWare | P components:
http://www.synopsys.com/products/designware/ipdir
You can also contact a Synopsys Support Center online or by phone:
e http://www.synopsys.com/support/support.html

e United States:
Call 1-800-245-8005 from 7 AM to 5:30 PM Pacific Time, Mon—Fi.

e Canada
Call 1-650-584-4200 from 7 AM to 5:30 PM Pacific Time, Mon—Fi.

e All other countries:
Find other local support center telephone numbers at the following URL :

http://www.synopsys.com/support/support_ctr

Additional Information
General information about Synopsys and its productsis available at this URL.:
http://www.synopsys.com
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Comments?

To report errors or make suggestions, please send e-mail to:
doc@synopsys.com

To report an error that occurs on a specific page, select the entire page (including headers and footers),
and copy to the buffer. Then paste the buffer to the body of your e-mail message. Thiswill provide us
with information to identify the source of the problem.
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Overview of the DesignWare AMBA
On-chip Bus

The DesignWare AMBA On-chip Bus provides synthesizable components and
verification modelsin atechnol ogy-independent bus system that you can configure with
an easy-to-use tool interface. This chapter provides a brief overview of what isincluded
in a DesignWare AMBA On-chip Bus release. The topics include the following:

e “Synthesizable Components’
e “Building Block (DWF) Library” on page 10
e “Verification Models’ on page 10

Synthesizable Components

The DesignWare AMBA On-chip Bus Family supports configuration, synthesis and
verification for the following synthesizable components:

DW_ahb AHB bus decoder, arbiter, default save, and muxes

DW_ahb dmac AHB master/dave: AHB Direct Memory Access controller
DW_ahb _h2h AHB master/dave: AHB to AHB bridge

DW_ahb eh2h  AHB master/dave: AHB to AHB bridge

DW _ahb icm AHB Multi-layer Interconnection Matrix

DW_ahb ictl AHB dlave: interrupt controller

DW_apb APB bridge and interconnect for APB peripheralsto AHB bus
DW_apb gpio  APB slave: Genera Purpose I/O interface

DW _apb _i2c APB dave: 12C bus (two-wire serial interface)

DW_apb ictl APB dlave: interrupt controller

DW_apb _rap APB dlave: remap and pause control, ID register, and areset status register
DW_apb rtc APB dlave: Real Time Clock

DW_apb_ss APB dlave: Synchronous Serial Interface

DW_apb_timers APB slave: 8 programmable timers

June 2, 2004 Synopsys, Inc. ALPHA Review 9
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DW_apb_uart APB dlave: Universal Asynchronous Receiver/Transmitter
DW_apb_wadt APB dlave: Watch Dog Timer

Building Block (DWF) Library

Many of the synthesizable components that are included in the DesignWare AMBA On-
chip Bus release contain smaller synthesizable building blocks. These blocks are
delivered in a DWF Building Block library and are needed when you synthesize the
DesignWare AMBA On-chip Bus synthesizable components. See the “Installation and
Setup” chapter in the DesignWare DW_ahb Release Notes for information on installing
the DWF Building Block library.

Verification Models

The DesignWare AMBA On-chip Bus Family of components aso includes verification
models for both the AHB and APB bus environments. For more information, see the
Guide to DesignWare AMBA Verification IP Documentation and Guide to DesignWare
VMT Documentation.

ACT Certification

In this release of DesignWare AMBA On-Chip-Bus, the DW_ahb ictl and
DW_ahb_dmac components include AMBA Compliance Tool (ACT) certification,
which alows you to run ACT certification on the component provided you have the
required license (DesignWare-ACT-V1P) and the data width of the AHB busis 32, 64,
or 128 bits. For more information about DesignWare ACT certification, refer to the
DesignWare AMBA Compliance Tool data sheet at:

www.synopsys.com/products/designware/docs/ds/v/ahb_act_monitor_vmt.pdf

If you are interested in purchasing the DesignWare AMBA Compliance Tool
verification | P product, please contact your local Synopsys Sales Office.
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Configuring a Synthesizable
Component

Tutorial Overview

Thistutorial is designed to help you learn about the DesignWare AMBA On-chip Bus
environment. You will learn to use the configuration tool coreConsultant to configure,
synthesize, and simulate any DW AMBA synthesizable component, using the DW_ahb
as an example. The following topics are contained in this tutorial:

Configuringthe Component . ........... i e e 14
Creating a New Configuration (Workspace) . ..........cov ... 16
Usingthe Activity List .. ...t e e 17

Verification ACHIVITY .. ..ot e e e e 28
Generale GTECH Model. . .. ... e e 28
Verify Component (Setup and Run Simulations) . .................. ... ...... 31

Synthesis Activities—DW _ahb ......... ... . e 35
Synthesizing—DW _ahb . . ... 39
Saving Your Configured Design ...ttt e 43

Tutorial SUMMANY ... 44

Design Content
Thistutorial uses the following synthesi zable component:
e DW_ahb - AMBA-compliant configurable AHB bus with arbitration.
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Tutorial Block Diagram
Figure 1 shows the DW_ahb component used in the AMBA On-chip Bus Tutorial.

S AHB  r--------
,DW_ahb_ictl, ' Monitor , 'DW_memctl |

-

] A e I
_________ a s2: external memory
i AHB Master ! —i u s3: internal registers

--------- o ARBBuS

_________ mO + sO

Rai-tvad [ Arbiter ]
NS

_________

sl DW_ahb

Vv to DW_apb (APB Bus)

Figure 1: AMBA On-chip Bus Tutorial Diagram

In thistutorial, the DW_ahb is configured for use in a ssmple subsystem, which has one
master and four slave components as follows:

e Master Component:

o AHB Master BFM. Thisisthe verification model and represents an external
master, such asa CPU. This connects to DW_ahb master port 1.

e Slave Components:
o APB bridge—DW _apb—connects to Slave port 1.

o Memory Controller—DW_memctl—hastwo AHB slave ports: one for registers
and one for external memory. It connects to two DW_ahb slave ports 2 and 3.

o AHB Slave BFM—Verification model—connects to port 4 (an example of an
external slave).

o Interrupt controller on AHB —DW _ahb_ictl—connectsto slave port 5.

In addition to the master and slave ports used in the previous description, the DW_ahb
also has an internal master, the dummy master, and an internal slave, the arbiter. These
take up master port 0 and slave port 0, respectively. For examples of this component
configured in more complex subsystems, refer to the DW_AMBA QuickSart
SngleLayer Example Guide and the DW_AMBA QuickStart MultiLayer Example Guide.
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Configuration Information

In thistutorial, you configure the DW_ahb component asit is configured in the
QuickStart_SingleLayer example subsystem (see DW_AMBA QuickStart SngleLayer
Example Guide).

Tutorial Conventions
Each of the proceduresincluded in this tutorial has the following parts:

e A description of what is going to happen, or what will be accomplished, in the
procedure. This allows you to determine if you need to complete the procedure as
some of the procedures are optional.

e The steps necessary to complete the procedure. These are numbered steps with
detailed actions, file names, commands, or instructions. Some steps within a

procedure may be optional or environment specific, so read the procedure fully
before completing any steps.

e Somekind of verification that you have completed the procedure correctly, and
possibly some helpful hints about commonly encountered problems. Thisincludes
completed dialog boxes, waveforms, transcripts, and error or warning messages.

It isuseful to check-off completed steps, and put an X next to steps not followed. Also,
fill in any information that is asked for in astep, asit will be useful for future review and
may be needed in subsequent procedures.

June 2, 2004 Synopsys, Inc. ALPHA Review 13
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Configuring the Component

Setting up Your AMBA On-chip Bus Tutorial
Environment

This tutorial uses the same environment as all synthesizable componentsin the
DesignWare AMBA On-chip Busfamily. A discussion of the necessary environment
variablesis given in the section * Setting Up Your Environment” of the Design\Ware
DW _ahb Release Notes.

T3> Note
These variables and settings may already be set in your .cshrc or equivalent
file. If you have questions, see your site administrator.

General coreConsultant Terminology

Activity Anitem in the activity list such as“ Specify Configuration.”

Previous/Next Move to another configuration window for the same
component.

Apply The coreConsultant tool checks the configuration entries and
saves them into the workspace. Thisisthe last step of each
major activity.
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Invoking coreConsultant

In this procedure, you will use coreConsultant to set up aworkspace that will eventually
contain configuration files, RTL design, netlists, and test results. You also use
coreConsultant to check paths to the tools (Design Compiler, VCS simulator, and so on)
needed to complete the DesignWare AMBA On-chip Bus creation process.

1. Navigate to the directory where you want to create your wor kspace (usually a
project work area or a project area within your home account).

2. Invoke coreConsultant.

% coreConsultant

The coreConsultant console appears showing “NO WORK SPACE OPEN.”

coreConsultant: <No Current Workspace >
Hle Edit Wiew Help

BGEEERA]

thvity-List 1 | ‘l @lglﬂlﬁlﬁle: Irphy."sps—d0wnIoad.l’designwa.re_home.l’designware_home_2003.1D.ﬂip.l’data.i‘amba_html.flatest.l’coretools.html Eﬁl@|

[[-neworrsrace oren | The DesignWare AMBA On-chip Bus A

The DesigniWare AMEA On-chip Bus is a comprehensive group of AMEBEA-baged synthesizable components, verification components, Quick Start P
desighs, and tools that help you to rapidly create and verify AMBA-based components and Systern—on-Chip (SoC) designs.

Configuring and Using an IP Block

“ou cah use the links below to either create a new configuration of a packaged component or to open an existing configuration. Each
configuration is stored in a "workspace," which iz simply 2 directory that contains all of the data associatedd with 2 single configuration.

“ou can create a new configuration (workspace yin one of the following ways:

* Create a configuration {workspace) from one of the following components:
AA4ECH O ahb (2.01a) D ahb dmac (2.023) [ ahb dicm

( Synopsys - Quick Start—1 .0a) { Example Lite Fackaging )
D ahb esrom D ahb b2k (1.00k) O ahb e D ahb ictl (2.01a)

{ ExampleLitePackading ) {1.05a-alphal0}

D ahb item O ahb wdect D aphb (1.0} D aph opio {2.02a)

{Example LitePackaging ) { Example Lite Packaging )

DW aph iZc {1 D3a-alphali) D aph ictl (2 00a) DWW aph rap (2 00k DM aph rtc (2 00k)

DWW aph ssi(3.01a) D aph timers (2000 D aph uart (3.00a) D aph woit (1.01a)

DW apb sdec D memct] (2.70a) D otgton D pei { Cnick Start_1)

{ ExampleLiteFackaging 3 { Cuick Start_1_MultiLayer)

dabdec shbromlF dabiec ram int

{ Synopsys—Quick Start-1.0a) { Synopsys - Quick Start-1.0a) LI

F ] eport i Hel

corstonsultant _I

Help Tab
| |

Log IHistory IErrorsﬁWamings I

core Consultants I

I 4

The “Help” tab for the right window is active, showing a*“ Getting Started” help
option. Thiswindow helps you choose a component to open in your workspace.
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Creating a New Configuration (workspace)

In this procedure, you will create a new workspace in your working directory that is
where your copy of the DW_ahb component and custom configuration will be built. The
Getting Started window lists all the components and versions from which to select.

1. Position your pointer on the“DW _ahb” link beneath “ Configuring and Using
and IP Block” in the Help window.

* Create a configuration {workspace ) from one of the following components:

AD4ECM D ahb (2.01a) D ahb dmae (2,03
{Synopsys - Cuick 5t -
BSrOM D% ahb h2h (1 00k D ahb icm
DW_ahb| { Exarnple Lite Packaging ) {1.05a-alpha0n

Link L ahb item D' ahb xdect Do apb 1 .01d)
{ ExampleLite Fackaging ) { ExamnpleLite Packaging
L apb i2c 1 03a-alphaln’ D apb ictl (2.00a% DWW apb rap {2 .00k

Notice that in the bottom of the window, the command to create aworkspace is
shown, and will be executed when you click on thislink:
cgi://AMBA: :create amba workspace /path/to/your/DW ahb DW_ahb
2. Click on the“DW _ahb” link text.

The “Create a coreConsultant Configuration (Workspace)” dialog box appears.

Create a coreConsultant Configuration {Workspace) Ed

Create a coreConsultant configuration (workspaceh.

The configuration {workspace ) is created as a directory
named <Workspace Name: within the <\Workspace Root Directary: .

The root directory must already exist, but the
<Workspace Mame: directory should not.

Workspace name: | dw_ahb_tutarial
Workspace root directory:  |juserfyour_path_to_workspace E;l
ok LCanecel | Help |

Workspace Name: dw_ahb _tutorial.
Workspace Root Directory: (awritable directory to contain the workspace)
The folder button can be used to browse your directory structure.

3. When thefields are completed, click OK.
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Using the Activity List

The DW_ahb component workspaceis created in the “Workspace Root Directory” path,
and the Activity List appears with the “Set Design Prefix” activity checked (complete)
and the “ Specify Configuration” activity selected.

I I Top Level Parameters

Activity List - Slave Arhiter Configuration
—|-Create RTL i Arhiter Priority Assignments
i Bl Set Design Prefix Lo Slavve Memory Region Definition

t Mormal Mode Address Map
i Boot Mode Address hap
. Weighted Token Contral Signalz

Specify Configuration
—|- Create Gate-Level Metlist

Specify Target Technology
Specify Clockis)

Specify Operating Conditions &...
Specify Fort Constraints

D Specify Synthesis Methodology
D Synthesize

—l..Mraata GTETH Siranlation kacdal

Figure 2: Consultant Activity List - Setup for DW_ahb

Notice also that thefirst Configuration view “ Top Level Parameters’ appearsin the right
window. Each component type (for example DW_apb_gpio) has a unique set of
configuration parameter views and parameters pre-defined for that component. The next
section takes you through the configuration process.

The following lists some of the features of the Activity List:
e Checkbox — Shows whether this activity has been completed.

e Auto-complete — By clicking on afuture activity or checking a checkbox, the tool
will attempt to auto-complete all uncompleted steps to that point, using defaults.

e What’'sThis? —Right-clicking on an Activity List item givesyou the“What's This”
help selection box. Click on “What's This” to view the help information.

Now lets begin the Specify Configuration activity.

June 2, 2004 Synopsys, Inc. ALPHA Review 17
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Setting Top-level Parameters

Table 2 shows the parameters for the “Top Level Parameters.”
Table 2. Top Level Parameters

Item Value

AMBA Lite? Unchecked
Number of AHB Master Ports 1
AHB System Address Width 32
AHB Data Bus Width 32
External endian control? Unchecked
System Endianness (big or little endian) Little-Endian
External Decoder? Unchecked
Support AMBA Memory Remap Feature? Checked
Support Arbiter Pause Mode? Checked
Support Delayed Pause Action? Checked
Include Arbiter Interface? Checked
Include Weighted Token Arbitration? Unchecked
Include Weighted Token Outputs? (ignored)
Support full incrementing bursts? Unchecked
Total number of dave select linesin the system 5
Number of AHB slave portsin Normal Mode 5
Number of AHB slave ports in Boot Mode 5
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1. If not already highlighted, click on “ Top Level Parameters’ and usethe values
in Table 2 to complete the dialog box, then click the “ Next” button

The following shows where to enter these values in “Top Level Parameters.”.

[ Top Lewvel Parameters Top Lewel Parameters |
i Slave Arbiter Configuration -
- Arhiiter Priority Agsighments AMEA, Lite 7 r
- Slave Memory Recion Definition
‘. Normal Mode Address Map Murnber of AHE Master Ports IW v|
i~ Boot Mode Address Map
L eighted Token Control Signals AHE Systemn Address Width 32 -

AHE Data Bus Yidth 32 -
External endian contral?
dystem Endianness Little—Endian ~ *
External Decoder?

Support AMBA Memary Remagp Feature?
Support Arbiter Pause Mode?

Support Delayved Fause Action?

Inclucle Arbiter Interface ?

Include Weighted Token Arbitration ?

InsludeYerghted Noker Dutgputs v

Support full incrementing bursts?

Total Mumber of Slave Select Lines in the system
Mumber of AHE Slave Ports it Mormal hoce

Murnber of AHE Slave Forts in Boot Made

ey e i s i B A R B e By
4 |4 (]4

External Decoder Provides HEELS ek to) By sk fot routing to Savess [0 -

SV“DPSVSQ Ereviats Mext | Aaply | Drefault |

Diglo eport el
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DesignWare DW_ahb Tutorial

Setting Slave Arbiter Configuration — DW_ahb

The arbiter dlave interface is an optional AHB slave over which the internal registers of
DW_ahb may be read from and written to by any master in the system. Table 3 shows
the parameters that you can set for the Slave Arbiter Configuration.

Table 3: Slave Arbiter Configuration

Item Value

AHB Arbiter Start Address (Normal Mode) 0x1£be0000
AHB Arbiter End Address (Normal Mode) 0x1fbeffff
AHB Arbiter Start Address (Boot Mode) 0x1£be0000
AHB Arbiter End Address (Boot Mode) Ox1fbeffff
Use hard-coded arbiter priorities? Checked
Default master number 0

Use hard-coded default master Checked
Include early burst termination support Checked
Generate slave select on the interface Checked

1. If not highlighted, click on “ Slave Arbiter Configuration” and usethevaluesin
Table 3 to complete the dialog box, then click the “Next” button.

L-Top Level Parameters Slave Arhiter Configuration |
e Arbiter Configuration
§----Arbiter Friarity Assighnments Specify the address space to be occupied by the Arbiter
Slave Merory Region Definition .
L Mormal Mode Address Map AHE Arbiter Start Address (Mormal Mode) quifheuutll:l
i Boot Mode Address hap :
{...Weighted Token Cortrol Sigrals AHE Arbiter End Address {Mormal Mode’) Iﬂxifbsffff
AHE Arbiter Start Address (Boot Moce) IDxlfbeDUDD
AHB Arbiter End Address (Boot Mode) IDxibeffff
se Hard—coded Arbiter Priotities ? v
Default Master Murnkber ||:| j
Lse Hardd-coded Defanlt Master? v
Include Early Burst Termination Support ? v
Generate slave select on the interface b

SV“UPSVS» Previous | et

Apply | Default

Figure 3: DW_ahb Configuration — Slave Arbiter
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Making Arbiter Priority Assignments — DW_ahb

Because there is only one master specified, no arbitration is required, and
coreConsultant skips this activity.

Setting Slave Configurations — DW_ahb
The setup of the slavesis split into two forms. The Slave Memory Region form

determines memory regions and data/response paths. The Address Map form sets the

addresses for al slaves. Table 4 shows the Slave Memory Region parameters.

Table 4. Slave Memory Region Description

Chapter 2: Configuring a Synthesizable Component

Slave # Item Value
Savel Slave Visibility Mode Normal & Boot
(DW_apb) Number of memory regionsin normal mode 1 Region

Number of memory regions in boot mode 1 Region
Alias this dave to another system slave? Unchecked
Number of slave which return data and responsed (ingored)
Split capable? Unchecked
Slave 2 Slave Visibility Mode Normal & Boot
Eﬁxeﬁ)?sl port of Support multiple memory regions in normal mode? Unchecked
DW_memctl) Support multiple memory regions in boot mode? Unchecked
Alias this dave to another system slave? Unchecked
Number of slave which return data and responsed (ingored)
Split capable? Unchecked
Slave 3 Slave Visibility Mode Normal & Boot
(Dr\j.!\?i_srtnerergl?:[lt)()f Support multiple memory regions in normal mode? | Checked
Support multiple memory regions in boot mode? Unchecked
Alias this dave to another system slave? Checked
Number of slave which returns data and response 2
Split capable? (ignored)
June 2, 2004 Synopsys, Inc. ALPHA Review
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DesignWare DW_ahb Tutorial

Table 4. Slave Memory Region Description (Continued)

Slave # Item Value
Save4 Slave Visibility Mode Normal & Boot
(BFM) Support multiple memory regions in normal mode? Unchecked

Support multiple memory regions in boot mode? Unchecked

Alias this dave to another system slave? Unchecked

Number of slave which returns data and response (ignored)

Split capable? Unchecked
Slave 5 Slave Visibility Mode Normal & Boot

(DW_ahb_ictl) Support multiple memory regions in normal mode? Unchecked

Support multiple memory regions in normal mode? Unchecked

Alias this dave to another system slave? Unchecked
Number of slave which returns data and response (ignored)
Split capable? Unchecked
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Slave Mernory Region Definition

1. If unhighlighted, click on “ Slave Memory Region Definition” and usethe
valuesin Table 4 to complete the dialog box, then click the“Next” button.

Specify which slave memary regions are needed.

— Slave 1

Slawve isikility Made | Mormal & Boot -
Murnker of kMemary Regions in Mormal kMode I 1 Fegion j
Murnber of kemory Fegions in Boot Mode I 1 Fegion j
Alias this slave to another system slave s r
Turmkaer: afslase e retiyns data and response I 1 J
Split Capable 7 r

— Slawe 2

Slawe Visibility Mode

Support Multiple Merory Regions in Mormal Mode?
Support Multiple Mernory Regions in Boot Made?
Alias this slave to another system slkave?

umter ot slave which returns data afnd response

Split Capakle 7

L]

I Moarmal & Boot

— Slave 3
Slave Visikility Mode

Support Multiple Mernory Regions in Maorrmal Mocde?
Support Multiple Memory Regions in Boot Mode?
Alias this slave to another system slave

MNurnber of slave which returns data and response

= i e R e L O

7

E =]

Previous |

Mext Agaply Drefanlt

June 2, 2004

Figure 4. Slave Memory Region Definition
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Setting the Memory Address Map — DW_ahb

Use this form to specify the address space configuration of all Slaves. Table 5 shows the
parameters that you set for thisitem.

Table 5: Normal Mode Slave Address Map

Save R1 Start Address | R1 End Address | R2 Start Address | R2 End Address
Slavel 0x30000000 0x3900ffff N/A N/A
Slave 2 0x40000000 OxXbfffffff N/A N/A
Slave 3 0x3a000000 0x3a003fff OxEff££0000 OxffEff1fff
Slave 4 0x00000000 Ox1fbdffff N/A N/A
Slave 5 0xc0000000 0xCcO0003fff N/A N/A

1. If unhighlighted, click on “ AddressMap” and usethevaluesin Table5to
complete the dialog box, then click the “Next” button.

24

Mormal Mode Address Map

Enter starting and ending addresses for each enabled region.

R<n> Start Address —— Start address for region <n>
F<n: End Address —— End address for region <nz

Fedions are defined on the “Slave Memory Region Definition” page.

AHE Slave addresses — Maormal Mode

Slawe Rl Start Address F1 End Address | B2 Start Address F2 End Address |
Slave 1 Dx30000000 Ox3900£££F Ox 3000000 Ox300££££
Slave 2 Ozd 0000000 Oxbfffffff OxbOoaooo OxbO0O£fff
Slave 3 Ox3a000000 Ox3a003f£ff Oxf£££0000 Oxffffi1fff
Slave 4 Ox000o0on0 Ox1fbdffff Ox£000000 OxfO0Efff
Slave & Oxc0000000 OxcO003££f Oxli0o0non Ox1100f££f
Slave B Oxi2000000 Ox1200£££F Oxi3000000 Ox1300£££F
Slave 7 Oxi4000000 Ox1400£££F 015000000 Ox1S00££££
Slave 5 Oxile000000 Ox1600£££f 017000000 Ox1700£££F
Slave 9 Ox18000000 Ox1800f££F Ox13000000 Ox1900f££f
Slave 10 Oxla000000 Oxlal0ffff Oxib0ooono Ox1b00O£f££f
Slave 11 OxlcO000oo OxlcOOffff Oxldoonono Ox1d00£££f
Slave 12 Oxle0O0ooo Oxlel0ffff Oxi1foonono Ox1f00££f£f
Slave 13 Ox20000000 Ox2000£££F Ox2i1000000 Ox2100f££f

Figure 5. Address Map Dialog Box
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Boot Mode Address Map — DW_ahb
The Boot Mode Address Map appears, showing regions that are available to enter boot

Chapter 2: Configuring a Synthesizable Component

mode addresses.
Table 6: Boot Mode Slave Address Map
Save R1 Start Address | R1End Address | R2 Start Address | R2 End Address

Save 1l 0x30000000 0x3900ffff N/A N/A
Slave 2 0x40000000 OxXbfffffff N/A N/A
Slave 3 0x3a000000 0x3a0003ff N/A N/A
Slave 4 0x00000000 Ox1fbdffff N/A N/A
Slave 5 0xc0000000 0xcO0003fff N/A N/A

1. Using the valuesin Table 6, complete the Boot M ode Address M ap dialog box.

2. When completed, click the“ Next” button.

Boot Mode Address Map

Enter starting and ending addresses for each enabled region.

R<n> Start Address —— Start address for region <n>
F<n: End Address —— End address for region <nz

Fedions are defined on the “Slave Memory Region Definition” page.

AHE Slave addresses — Boot Mode

Slawe Rl Start Address F1 End Address | B2 Start Address

F2 End Address |

Slave 1
Slave 2
Slave 3
Slave 4
Slave 5
Slave &
Slave ¥
Slave &
Slave 9
Slave 10
Slave 11
Slave 12
Slave 13
Slave 14

Ox20000000 0x3300£££1E
Qx4 0000000 Oxbfffffff
Ox3a000000 Ox3al0o3fsf
Ox 00000000 0x1fbdffff
Oxc0000000 Oxc0003££Ef
Ox27000000 0x3700£££E
Ox33000000 0x3300££EE
Ox3b00000no 0x3bO0EEEE
Ox2d00000o Ox3d00££Esf
Ox2f000000 Ox3f00£££f
Oxd 1000000 Oxd4100£££E
Ox4 3000000 Ox4300£££E
Ox4 5000000 Ox4500£££E
Ox4 7000000 0x4700£££E

OxZ22000000
Ox20000000
Ox32000000
Oz 34000000
Ox26000000
Ox22000000
Ox3a000000
Ox3c000000
Ox2e000000
Qx4 0000000
Oxd 2000000
Ox44000000
Ox4 6000000
Qx4 2000000

Ox2300£££E
Ox3000£££E
Ox3200££EE
0x3400£££E
Ox3600EEEE
Ox3200£££E
Ox3al0ffff
Ox3cO0ffff
Ox3eQ0ffff
Ox4000££££
Oxd4200££EE
Ox4400£££E
Ox4E600££EE
Ox4200£££E

Notice that you receive a message that there are “No remaining page with enabled
controls.” The “Weighted Token Control Signals’ is not needed, since you did not
check the weighted token box.

3. OK the message dialog box.

June 2, 2004
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Checking and Writing the Configuration — DW_ahb

1. When you have completed all of the needed configuration activities, click the
“Apply” button at the bottom of the dialog box.

coreConsultant checks the configuration settings and writes a number of
configuration files for this DW_ahb component. While processing, coreConsultant
shows its progress in the bottom Status window.

The “ Specify Configuration” activity completes, and the parameter report displays
in the right window pane.

@ | *l ‘E’; | Rl ‘& | File: Itcl:s.&ct::shuw FieportFage20 Specify Configurationt20 Ei | n@

Syn DPSYS” ZBuilder [N =

= Consultant

Source Files
Al zource files

Parameters for design DW_ahb

| Parameter Type

| Enabled parameters

| Al parameters

| In Compact format

Syn DPSYS” = Builder

= Consultant i
D wnannks Pae Fautomalically vefreshes). j

\Dialog AReport AHeln S

The basic configuration information is at the top of the report, and specific master
and slave information is below the Basic section.

Notice that the “Report” tab below this window is highlighted. You can access this
report by clicking on this tab.

2. Click on the“All sourcefiles’ link to view the sourcefiles that have been
created. Filesthat are not linked are encrypted.

3. Click on the “DW_amba_constants.v” file at the bottom of the table to view
these global AMBA constants.

You can use these constants in your testbench stimulus.
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4. Click theback arrow twicetoreturn tothefirst report page; then click on the
“All Parameters’ link

The parameters report page appears with current parameter information.

5. Scroll down within thiswindow to view the Slave Arbiter Configuration.

| Parameter | Value

| Description

@l *l@l%lﬁl File: Itcl:sAct::shanepnrtPage m|@|
] ] ] =l
Slave Arbiter Configuration
Specify the address space to be occupied by the Arhiter
Default? | Disabled?

AHE Arhiter 01 fhedOoo
Start Address
{Marmal
fode )

Marmal Mode start address for AHE Arbiter. The Arhbiter Slave Interface must be
included in the design (that is, when AHE_HAS_AREIF = 1), and the decader must be
configured as internal (when AHE_HaAS_<DCDER =00

AHEB Arhiter 01 fheffff
End Address
{Maormal
Mode)

Marmal Mode end acdress for AHE Arbiter. The Arbiter Slave Interface must be
included in the design (that is, when AHB_HAS_AREBIF = 1), and the decoder rust be
configured as internal (when AHB_HAS sDCDR =00

AHE Arhiter 01 fhedOoo
Start Address
{Boot Mode)

Boot Mode start address for AHE Arbiter. This parameter option is anly active if yau
enahle the Memary Femap Feature (that is, when REMAF = 1}in the top-level
parameter options, include the Arbiter Slawe Interface in the design,
{AHE_HAS_ARBIF = 1), and configure the decoder as internal (AHE_HAS_KDCDR =
aj.

AHEB Arhiter 01 fheffff
End Address
{Boot Mode)

Boot Mode start address for AHE Arbiter. This parameter option is active only if you
enable the Memary Remap Feature (that is, when REMAP = 13in the top-level
parameter options, include the Arbiter Slave Interface in the design (AHE_HAS_AREIF
=1}, and configure the decoder as internal (AHE_HAS_ADCDFR =0}

(NEE 1
Hard—coded

If this parameter is set to Yes, the priorities will be read anly. Ifit is set to Mo, the
priorities can be programmed during rantime. If there is no Arbiter Slave Interface, this

jalog AFeport AHel

Each parameter text and value is accompanied by afull description of the parameter
and an explanation of dependencies.

6. View the Activity list again.

Notice that the “ Specify Configuration” activity item is now checked (completed).

o The synthesis activity uses the encrypted RTL that has been written.

o Verilog and C header files, which contain constants and register map definitions
used by testbench developers are also written. See workspace/c_headers and
workspace/verilog_headers for these unencrypted files.

June 2, 2004
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Verification Activity

There are two types of verification you can perform:

e Formal Verification —you can run formal verification (Formality) from
coreConsultant to compare the RTL generated with your post-synthesis netlist
generated during the Synthesis activity phase

e Setup and Run Simulation — simulates configured RTL (encrypted) or the
configured GTECH model in the verification environment supplied with the
component.

o If you are using the Synopsys VCS simulator, you can set up and run your
simulation directly on the encrypted RTL. The Synopsys VCS simulator can
read encrypted RTL code directly without requiring a GTECH model.

o If you are using another simulator, you must first generate a GTECH netlist of
the RTL and use this netlist in your simulation.

Generate GTECH Model

GTECH is atechnology independent mapped netlist that is used for ssmulation with
non-Synopsys simulators, which cannot read encrypted RTL. If you have VCS, you can
skip this section.

The GTECH netlist is created by the “ Generate GTECH Model” activity.
Verification tests are included with the DW_ahb to test the features you have configured.

1. Right-click on the* Generate GTECH Model” text and then click on the
“What's This?” box to obtain help information about this activity.

The help information appears in a overlay window, as shown.

- Create GTECH Simulation Model Generate a GTECH model of the compoenent,
u O Ahat’s Thia? - This model is typically us, ed for \:Efdﬁcaﬁnn
=-\erity Component when you do not have a “source’ license or a
H ES:THBJ:E:”:TE:I":ﬁm simulator that can not read encrypted source.
You can skip this step if vou can simulate RTL.

Figure 6: Generate GTECH Model Help Window

2. Click on the help information box to dismissit.
3. Click on the“Generate GTECH Model” text in the Activity List
The “Parameters for Generate GTECH Model” dialog box appears.
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4. View the Parametersfor Generate GTECH Model dialog box.

— Execution Options

B Etyle WEtiars I

¥ Send e—rmail

To: | janedoe @smithco.com

—aynthesis Control
Ungroup Netlist after Comgile r

&pply |
I Dislog AReport AHelp S

Here you can specify your “Run Style” (default: local) and whether to send email
when the generation process has completed. From the previous help window, you
learned that VCS does not need a GTECH netlist, and can simulate encrypted RTL
directly.

5. Verify that theRun Styleis*local,” enter your e-mail address, and “ Apply” the
dialog box.

The default isto send you email when the generate process has completed. The Job
Status report appears. Thisis adynamic report, so use the Refresh button to
frequently refresh the report.
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When finished, a Verilog and a VHDL version of the GTECH model are created.
These objects can be found at <workspace>/gtech/qmap/db.

@ 2| Gl

l ﬁ File: Itcl:sAct::shanepnrtPage m|@|

Job Status
Refresh Button
| Run Style | Execution Host | Job Id | Job Status | Results File
| local | sundwi3.internal synopsys.com | 145873 | running kil | gtechigtech log
Last Update To Page: Sat Sep B 18:43:51 2003 Click to kill job

Fufdwt AppEuildec/U-2003. 06-CT4 . 1/ sparcoss dware/bin/make compile stage STAGE=constrain DESIGH=DW_ahb ToOL="/d/dwtlsspnops
Eeginning constrain compile for DW_ahb.

Fbingmm -f constrainddb/OR_ahb. db

echo "lappend anto_path Sofdwt/AppEuildec/U-2003. 06-CT4 . 1/ avxx/ tellib/deTel; package require snpskh; snpskh: :oon and_exit {=
Completed constrain compile for DW_ahb.

Fufdwt AppEuildec/U-2003. 06-CT4 . 1/ sparcoss/ dware/bin/make prepare_stage STAGE=gmap DESIGH=DW_ahb TooL="/d/dwtl/spnopspss20
Preparing data for gmap compile for DW_ahb.

Fhingmm -f gmapfpre_compile dbs* . db

Fbingmm -f gmap/dbsF . db

echo "lappend anto_path Sofdwt/AppEuildec/U-2003. 06-CT4 . 1/ avxx/ tellib/deTel; package require snpskh; snpskh: :oon and_exit {=
Completed preparation for gmap.

Fufdwt AppEuildec/U-2003. 06-CT4 . 1/ sparcoss/ dware/bin/make compile stage STAGE=gmap DESIGH=DW_ahb_mu_32_32 ToOL="/d dwtls=s
EBeginning gmap compile for DWF_ahb_mose 32 32

Fbingmm -f gmap/dbOR_ahb_ w3232, db

echo "lappend anto_path Sofdwt/AppEuildec/U-2003. 06-CT4 . 1/ avxx/ tellib/deTel; package require snpskh; snpskh: :oon and_exit {=

Dvrannic Page. Clck relbad i refrash

4| | 0
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Verify Component (Setup and Run Simulations)

This activity is where you choose and run the smulator you will use to perform
DW_ahb tests. It also allows you to configure the testbench and select the teststo run.

1. Click on the* Setup and Run Simulations’ activity beneath the Verify
Component category.

A view appears, showing the detail for the “Simulator” item.

P Sirnulatar Simulator |
e :
Execution Options —elect Simulatar
- Testhench Simulatar I WOS j
—Simulator Setup
Al I [ e e = B e ey I irl
Wera Install drea ($WERS_HOME) JictrveraBinn 1 vera—8.0.11 -solaris? E}|
Wera wro file cache directory Iruser.fyuuuoath_tu:u_wu_ﬁles E‘-l
D Fourtation Install Arem (h ey N EE) |;u:dwn fayhopsys2003.06-5F 1 .‘.|
C Cornpiler {far Wera PLIY I GMU C-Compiler {gee) j
—Waves Setup
Gererate “waves” file I_
BepttnatvayestoberesarHed ID
SynUPSVSﬁ ErEwiEs | Mext | Apply | Default

Dialo eport el

Figure 7: Simulate Activity — Simulation Setup

The figure shows the Selected Simulator as VCS.

2. If you are using a different simulator, choose it from the pull-down list, and
enter any unique VERA or compiler requirements. Otherwise, you should be
ableto use all the defaults.

You can choose to generate a wave file of the simulation run which will dump the
output waveforms from the simulation.

Under your workspace/sim directory, a separate directory is created for each test in
the testbench setup which is discussed in Step 5 to follow. A description of each of
the tests can be found in the DesignWare DW_ahb Databook.
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3. Click on the“View” text or the “Next” button to go to the“View” screen.

The “View” dialog box options are shown.

| Current Activity: Activity DW_ahb_Simulate |

b Simulatar e

i Execution Options
L Testhench Select the “view of the design wou want to simulate . Valid views include:
RTL - requires a “source license or use of a Synopsys simulatar,
Utilizes source code from the Jfsre directory.
GTECH - requires that you have completed the Generate Gtechodel activity
Utilizes GTECH moadel fram the Jgtech directary.

Mote that not all views may be available for all components.

Wigw Selection
’7 Dresigh wigw to simulate I RTL j

The figure shows that the RTL design is selected for aVCS simulation. A
non-Synopsys simulator may not simulate encrypted RTL directly and thus have a
GTECH view shown.

T3> Note
To select “GTECH” and run a simulation, you must have previously

performed the “ Create GTECH Model” activity.

4. Click on Execution Options” text (or click the®Next” button).

The*Execution Options” dialog box appears. It allows you to customi ze the way the
simulation runs (local or remote) and to send you email when finished.

Use the defaults for this tutorial. Depending on the speed of your machine, and
which tests you run, the simulation time could take up to an hour. Enter your email
address to be notified when the ssmulation run finishes.

b Siirnulatar Execution Options |

;....mew
P E<zcution Options Do Mot Lannch Simulation [~

Lo Testhench
Fur Style: I local j

Fur Style Dptiars I

¥ Send e—mail

T I oL _etm il

SYNOPSYS previous || et apely Defaul

J\Dizlog AReport AHeln f
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5. Click on the “ Testbench” text (or click the Next” button).
The detail for Testbench setup appears.

Testhench
Let each Tesi decide deault Timeout Petiod : ¥
= e [ = e o R e e Igggggg
Fiun test "test_10_token" : i
Fun test “test 2 decocer™ : Iv
Fun test “teat_S_defanl_slavs™ ..
Fun test "test_A_durnmy _rmaster" i
Fiur lesl “lesl_S_granling”™ . £
Hur test “test_k_arbiter it i
Fun test “test_7_multiplexing” : i
Fur test “test_&8_masking " : i
Fiun test "test_9_locking” : i
Svn["]gvsa Previns | Tdrseh Arinly | D=fanlt |

This dialog box allows you to change some of the operating conditions of the
testbench, such as clock period. Thisis also where you choose which tests are to be
run on the DW_ahb.

6. Make surethe“Let the testbench decide default Clock Period” option is
checked.

7. Uncheck all but the*Run test “test_2 decoder”’ test to reducethelength of the
simulation run, and “Apply” the dialog box.
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The simulation is launched and the “test 2 decoder” test runs. When the test is
launched, the dialog box view changes to the “Report” view.

& | $| & | 9‘4 1ot | File: [tcl:séct: show Report Page % 20DW_ahla_Simulate .20 £ | g
Job Status =
| Run Style | Execution Host | Job I | Job Status | Results File

| local | suncpul 1 internal synopsys.com | 17E3S | done | simdruntest log

Last Update To Page: Wed Mar 24 15:05:47 2004

| Swmary of all Besults |

| Wwerification Actiwity Log |

Thisz logfile is created by the runtest, sh script found in Fisenn
Sufdthoma s Training rapid/dw_ahb_tutorialfsim
The simnlator and testbench preparation steps shonld follew immediatelsn,

Wed Mar 24 13:08:08 PST 2004
calling dw_wip setup to create headers in ../scratch

DesignWare WIF Setup; coppright{c) 13994-2003 synopsyps, Ioc,

=+ H

B

o

'Dizlon AReport AHeln J

The Job Status gives you information about the progress of the simulation. While
the simulation is running, the “Refresh” button allows you to update the status. The
“Job Status” indicates “Done” when the simulation run has finished.

@ Attention
The coreConsultant tool will display “ Simulation Activity Completed” in
the transcript window, but that does not mean the ssmulation is finished, just
that it's been launched.

The results are displayed below the Job Status. The results are also writtento a
sim/runtest.log file. Thereisalso alog file for each test under each test directory
(have alook). Note the summary of al tests appearsfirst in the window, followed by
details of the test run, and results of each test.
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Synthesis Activities — DW_ahb

The Synthesis activities are beneath “ Create Gate-level Netlist” inthe Activity List. This
iIswhere you specify the rules and guidelines that the Design Compiler (DC) tool usesto

synthesize the design.

ng a Synthesizable Component

Activity List

—]- Create RTL

i B Set Design Prefix

L. ] Specify Configuration
—|-Create Gate-Level Netlist
! Specify Target Techhnology

Specify Clockis)
Specify Operating Conditions &...

Specify Fort Constraints
D Specify Synthesis Methodology
O synthesize

=~ Create GTECH Simulation KMol
: HE e RPN a

L Ll

Figure 8: Consultant Activity List — Synthesis

1. Click on the* Specify Target Technology” item.

The coreConsultant tool will invoke and check the Design Compiler paths and
variables to initialize them. This may take about a minute.

When the checks have completed, the Setup Technology dialog box appears.

June 2, 2004
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Specifying the Target Technology

The Setup Technology dialog box appears with paths to your synthesis libraries.
Here iswhere you can add or change libraries according to your target technol ogy.

[ Library set—up for de_shel{ -t} psyn_shell and fpga_shel ILibrary set-up for fe2_shell

de_shell search_path variakle i:|| }(lfl; -
' =
fedfcdu 1652002 05 ibrariesizyn j
fedfdurtBS2002 05w fsim _wer
Surnnnlllibiraries LI
de_shell target_lirary variable }(I fl ;|

Isi_10k.cb Add entry
Delete entry /

Move entry up

Move entry down

de_shell link_library wariable T:|I XI TI ‘|
l3i_10k.dky |
Idin Tiring Likrary i:ll XI TI ‘|
Physical Library X

1. To add your Technology L|brary, click on the new entry | icon for the

“cc_shell search_path variable” field to add a new entry.

T-5>Note
You must include the path to your DWF Foundation or DWF FPGA library
in the search_path, since thislibrary is needed for synthesis.

2. Click the* Apply” button to accept all of the paths on this dialog box.

You are then presented with the “ Technology Report” page (Report tab highlighted)
giving you information about the process of |oading the libraries:

Technology Report
| Parameter | Value
| target_library | Lzi_10k.db
link_litarary i 1ok b
i 10k,
| Idin Tirning Likrary |
| search path |.
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Specifying Clocks

Chapter 2: Configuring a Synthesizable Component

1. Click on the Specify Clock(s) activity.

Activity List

- Create RTL
i B Set Design Prefix
L. Pl Specify Configuration
- Create Gate-Lewvel Metlist
E Specify Target Techhalogy
D Specify Clockis

D Specify Fort Constraints
D Specify Synthesis Methodalogy
D Synthesize
=] Create GTECH Simulation Maodel

‘. O Generate GTECH okl
~Werify Component

- O Farmal werification

‘. [0 Setup and Run Simulations

D Specify Qperating Conditions &...

Feal and \irtual Clacks | Generated Clocks |

Specify attributes associated with each of the real and wirtual clocks
in your design. At a minimum the CyeleTime andiior Wasvetorm must be defined.

Attributes helk
ClockMame helk
CyeleTime {ns) 566
Waveform 0333
Fiz Hald false
ClockRiseLatency {ns (]
ClockFallLatency {ns (]

Clock SourceRise Latency {ns) 0
Clock Source FallLatency {nsy (0
Clock Setup Uncertainty (hsh |0
ClockHold Uncertainty (nsy |0
MinTransition Delay {ns)
MaxTransition Delay {ns )

For Synthesis Intent, Synopsys has aready assigned defaults in the component
knowledge base to each core’s:

o Top-level and its ports

o Subblocks (and for those subblocks designated for individual compilation, the

subblock ports)
o Clocks

In general, the default synthesis strategy for a component has been chosen carefuly
and reflects the I P devel opers knowledge of that component. You should only need
to add information specific to your environment, for example, your clock and 1/0
constraint information. Unique synthesis concerns for a synthesizable component
are described in the databook for that component. For general synthesis strategies,
refer to the Design Compiler documentation.

Thisview iswhere you specify your clocks; these are the clocks on the AHB bus
(hclk) and so on. Although we are using defaults in this tutorial, you would
normally enter your clock values here.

2. Click on the“ Synthesize” activity to complete all of the synthesis stepsup to

the® Synthesize” activity.
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The “Save activity” dialog box for the “ Specify Clock(s)” activity appears.

» Save activity

............. E ES.\, ﬂl:l | I:ancel |

....................................

3. Click “Yes” to finish this activity using the defaults.

The “Enable Activity?’ dialog box appears to allow you to finish the other
remaining activities between “ Specify Clock(s)” and “ Synthesis”

* Enable Activity?

7 Synthesize is not currently enabled.
The activity depends on the following incomplete activities:

Specify Operating Conditions & ‘WireLoads
Specify Fort Constraints
Specify Synthesis Methodology

Do you want to automatically complete these activities, if possible?
Frocessing will stop in the first activity which cannot be
completed automatically.

4. Click “Yes’ to auto-complete these listed activities.

Depending on the Technology used, you may get an error message telling you that
you need to provide a value for “ OperatingConditionsWorst.”

5. For example, choose“WCCOM™” from the “ OperatingConditionsWor st” field
as shown below. and then click on the“ Synthesize” activity again.

Specify attributes associated with the chip environment,

Aativity List |

- Create RTL including definition of wire loads and operating conditions.
E Set Design Prefiz -
B specify Configuration Fttrikutes Di_shia

—|- Create Gate-Lewvel Metlist Parent¥/ireload

- B Specify Target Technalogy mretnxrgnde
- Bl Specify Clock(s) MFZLEMM:E;?nckSize (libdrea)
S W ) 5oecify Operating Conditions &... WireLoad
- [ Specify Part Constraints Operating ConditionsWarst WECOM
D Specify Synthesis Methodalogy Operating Conditions Best

6. Click “Yes’ for theremaining “ Save activity” dialog boxes.
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Synthesizing — DW_ahb

All of the activities prior to “ Synthesize” should have auto-completed and the right
window should show the Synthesize dialog box with the Strategy tab revealed. The
default strategy is DCTCL_opto_strategy, as shown.

Aptivity List
—|- Create RTL
i ] Set Design Prefix
‘. ] Specify Configuration
—I-Create Gate-Lewvel Metlist
i Bl Specify Target Technology
i Bl Specify Clockis)
i Il Specify Operating Conditions &...
i ] Specify Port Constraints
E Specify Synthesis Methodology
Synthesize
=~ Create GTECH Simulation adel
i L[ Generate GTECH Model
i--\,feriﬂr Carmponent
D Farmal \erification
D Setup and Run Simulations

Strategy IDptinns ILicenses IHepnrts I

Etable TCL based implementation tools

Dezcription

Stratecy I DCTCL_opto_strategy

Use DCTCL_opto_strateqy to establish a synthesis baseline. Synthesis
intent specifications should be complete, and budgets for subblacks
are well-known and entered as synthesis intent on the care’s
subblocks.

The DCTCL_opto_strategy executes a rmulti-pass compile of the design.

The walue you select for the QoR Effort parameter of the
DCTCL _opto_strategy determines the nurmber of incremental compgiles .
The phases of DCTCL _opto_strategy are:

1. elab - Elaborate the design.

2. constrain - Constrain the design by executing technology and
design-specific constraint scripts.

3. initial = Compile the design using the budgets specified in the
synithesis intent attributes or using budgets generated by the
DCTCL_design_bodgeting_strategy . The initial cormpile phase is
executed when GQoR Effort = low, mediumn, o high.

4 incrl = First incremental compile {executed when
QoR Effart = mediom or high. The incrl phase re—compiles the
design using results of the initial compile to inprove the quality
of results (QoR).

5. incr2 = Second incremental compile to further imgprove the guality
of swhthesis results (executed when GQoR Effart = hiah,

Dialo eport =l

Frevious

1. Changethe Strategy field to “DCTCL _quick_map_strategy”.

This strategy performs a quick, low-effort compile to generate a gate-level netlist of
the component for analysis purposes only. Use DCTCL_quick_map_strategy to

perform aquick feasibility check on adesign that you will later synthesize using one
of the other synthesis strategies. Do not use DCTCL_quick_map_strategy simply to
reduce compiletime, asit is not rigorous enough for production.

2. Read the Description field and then click on the “Options’ button to the right
of the Strategy field (not the Optionstab).

The Strategy Parameters for the DC_quick_map_strategy appear.
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3. Fill out the dialog box as shown below and OK it.

Strategy Parameters DCTCL_quick_map_strategy

Stop at GTECH r

Uze ol simple EEEH gaies r

Esclude cell sets I

Il cecell sets I

lUse Presto r
Urgroup all after compile |_
Prewvious | Mext | Ok Cancel | Default | Helgp |

The following synthesis strategy occurs:

o coreConsultant builds only GTECH logic (but does not map to “Isi_10k” logic).

o coreConsultant uses only simple gates from the GTECH library.
o coreConsultant uses Presto.
o coreConsultant writes the final netlist for a Verilog simulator.
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Performing the Synthesis Run
1. Click on “Options’ tab in the activity list.
The “Options” view in the dialog box appears.

Gr STy e GRS

your_email

2. Makesurethat “Generate Scripts Only?” isnot checked to actually launch the
synthesisrun; otherwise the scriptswill not be executed.

If you want e-mail sent when DC compl etes the generation, check the “ Send e-mail”
box and enter your email address.

3. Click on the“Licenses’ tab to reveal thelicensing detail.

The Licenses boxes are checked if you have this licence feature available.

June 2, 2004 Synopsys, Inc. ALPHA Review 41



Chapter 2: Configuring a Synthesizable Component DesignWare DW_ahb Tutorial

The “DesignWare-Foundation” license feature must be checked in order for
synthesis to use this licenseg; it is needed to obtain sub-components from the
DesignWare library (adders, muxes, for example) and for coreConsultant.

4. Click “Apply” to useall the parametersfor the Synthesize activity.

The coreConsultant tool builds the synthesis scripts, and launches a synthesis run.
The “Results’ are displayed including the details for this activity.

Gil *lﬁlg&lﬁl File: |tc|:3ﬁct::shnwﬁepnrtPage ml@
Job Status =
| Run Style | Execution Host | Job Id | Job Status | Results File

| local | sundwi3.internal synopsys.com | 5754 | running kil | repartizynthesis himl

Last Update To Page: Sun Sep 7 19:29:43 2003

SYNOPSYS - Consgtant

coreConsultant Synthesis Results

Compile Summary | Log File Summary
| Completed Synthesis Stages
Workspace: Juidthomazidv_homesdw _ahb_tutarial | Stage Results Summar

Run Status:
| Lecend

jalon A Feport Al

I5=Note
It will says*“ Synthesis Activity Completed” in the transcript window, but

that doesn't mean the synthesis run finished, just that it's been launched.

5. Click on the Refresh Button frequently to update thisreport window and to
deter mine when the run has completed.

When the synthesis run completes, you can find the scripts and filesin the “syn”
directory for the DW_ahb component in your workspace.
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Saving Your Configured Design

You have now completed al of the necessary steps on the DW_ahb component that
initially preparesit for inclusion into your design. Before you close your work session,
you should saveit, if not already saved.

1. From the coreConsultant File menu, choose “ Save Wor kspace.”

T3> Note
Thisitem is not available (grayed out) because at the end of “Applying” an

activity, the workspace is automatically saved for you.

If you change parameters but don’t apply them (by clicking the “Apply”
button or “auto-complete” to a next step), this menu item will be available
for you to save your workspace.

2. Close the wor kspace using the File > Close Wor kspace menu item.

This allows you to close the current workspace and exit or open another workspace.
Design Views

During this tutorial, the coreConsultant process you used created many design
objects, as described in “Design/HDL Files’ in the DesignWare DW_ahb Databook.

This completes the DesignWare DW_ahb Tutorial. You can continue learning about
coreConsultant or choose the File > Exit menu item to exit.
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Tutorial Summary

You have completed the tutorial procedures, and have performed the activities necessary
to create, synthesize and verify an DesignWare AMBA On-chip Bus design. These
activitiesinclude:

Setting up your DesignWare AMBA On-chip Bus environment

Opening the DW_ahb component in a new workspace in coreConsultant
Using coreConsultant to configure the DW_ahb component

Setting up technology information for synthesis and verification

Creating a GTECH model of the DW_ahb for non-Synopsys simulators
Verifying the DW_ahb configured component prior using it in your testbench
Applying default parameters for synthesis and synthesizing the DW_ahb
Viewing reports on configuration, verification and synthesis activities
Writing out all the views needed to integrate the part in your design

Theinformation in thistutorial should help you configure, synthesize and verify asingle
component to be used in your design.

What's Next?

Once you have configured, tested, and synthesized the design’s core with the
coreConsultant flow, you can integrate generated output files that are described in this
chapter into your design environment. For information on the design views and files that
you integrate, refer to “Integrating DW AMBA Components” in the DW_ahb Databook.

For an example showing how to integrate various IP blocksin an AMBA On-Chip Bus
system, refer to the DW_AMBA QuickStart SngleLayer Example Guide and the
DW_AMBA QuickSart MultiLayer Example Guide.
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A

Glossary

active command queue Command queue from which amodel is currently taking commands; see also
command queue.

activity A set of functions in coreConsultant that step you through configuration,
erification, and synthesis of a selected core.

igh-p gh-performance system
AHB supports the efficient connectlon of processors, on-chip memories and
off-chip external memory interfaces (ARM Limited specification).

pheral Bus — optimized for minimal power consumption and
reduced interface complexity to support peripheral functions (ARM Limited

APB bridge

application design Overal chip-level design into which a subsystem or subsystems are integrated.

AMBA bus submodule that arbitrates bus activity between masters and slaves.

BFM Bus-Functional Model — A simulation model used for early hardware debug.
A BFM simulates the bus cycles of adevice and models device pins, aswell as
certain on-chip functions. See also Full-Functional Model.

big-endian Data format in which most significant byte comes first; normal order of bytes
in aword.

blocked command stream A command stream that is blocked due to a blocking command issued to that
stream; see also command stream, blocking command, and non-blocking
command.
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blocking command

bus bridge

command channel

command stream

component

configuration

configuration intent

core

core developer

core integrator

coreAssembler

coreConsultant

coreKit

cycle command
decoder

design context
design creation

Design View
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A command that prevents a testbench from advancing to next testbench
statement until this command executes in model. Blocking commands
typically return data to the testbench from the model.

L ogic that handles the interface and transactions between two bus standards,
such as AHB and APB. See APB bridge.

M anages command streams. M odels with multiple command channel s execute
command streams independently of each other to provide full-duplex mode
function.

The communication channel between the testbench and the model.

A generic term that can refer to any synthesizable |P or verification IP in the
DesignWare Library. In the context of synthesizable IP, thisis a configurable
block that can be instantiated as a single entity (VHDL) or module (Verilog) in
adesign.

The act of specifying parameters for acore prior to synthesis; can also be used
in the context of VIP.

Range of values allowed for each parameter associated with a reusable core.
Any configurable block of synthesizable |P that can be instantiated as a single
entity (VHDL) or module (Verilog) in adesign. Coreisthe preferred term for a
big piece of [1P. Anything that requires coreConsultant for configuration, as
well as anything in the DesignWare Cores library, isacore.

Person or company who creates or packages a reusabl e core. All the coresin
the DesignWare Library are devel oped by Synopsys.

Person who uses coreConsultant or coreAssembler to incorporate reusable
coresinto a system-level design.

Synopsys product that enables automatic connection of agroup of coresinto a
subsystem. Generates RTL and gate-level views of the entire subsystem.

A Synopsys product that lets you configure a core and generate the design
views and synthesi s views you need to integrate the core into your design. Can
also synthesize the core and run the unit-level testbench supplied with the core.
An unconfigured core and associated files, including the coreitself, aspecified
synthesis methodol ogy, interfaces definitions, and optional items such as
verification environment files and core-specific documentation.

A command that executes and causes HDL simulation time to advance.

Software or hardware subsystem that translates from and “encoded” format
back to standard format.

Aspects of acomponent or subsystem target environment that affect the
synthesis of the component or subsystem.

The process of capturing adesign as parameterized RTL.
A simulation model for a core generated by coreConsultant.
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DesignWare AMBA
On-chip Bus

DesignWare cores

DesignWare Library

dual role device
endian

Full-Functional Mode

GPIO
GTECH

hard IP
HDL
HNP
1P

implementation view

instantiate
interface

IP

little-endian

MacroCell

master
model

monitor
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The Synopsys name for the collection of AMBA-compliant coreKits and
verification models delivered with DesignWare and used with coreConsultant
or coreAssembler to quickly build DesignWare AMBA On-chip Bus designs.

A specific collection of synthesizable coresthat are licensed individually.
Productsinclude Blue |Q and all former inSilicon cores.

A collection of synthesizable IP and verification IP components that is
authorized by a single DesignWare license. Products include SmartModels,
VMT model suites, DesignWare Memory Maodels, Building Block IP, and the
DesignWare AMBA OCB synthesizable components.

Device having the capabilities of function and host (limited).

Ordering of bytesin a multi-byte word; see also little-endian and big-endian.

A simulation model that describes the complete range of device behavior,
including code execution. See also BFM.

Genera Purpose Input Output.

A generic technology view used for RTL simulation of encrypted source code
by non-Synopsys simulators.

Non-synthesizable implementation IP.

Hardware Description Language — examples include Verilog and VHDL.
Host Negotiation Protocol.

Implementation Intellectual Property — A generic term for synthesizable
HDL and non-synthesizable “hard” IPin al of itsforms (coreKit, component,

core, MacroCell, and so on).

The RTL for acore. You can simulate, synthesize, and implement this view of
acoreinarea chip.

The act of placing a core or model into adesign.
Set of ports and parameters that defines a connection point to a component.

Intellectua property — A term that encompasses simulation models and
synthesizable blocks of HDL code.

Dataformat in which the least-significant byte comesfirst.

Bigger IP blocks (6811, 8051, memory controller) available in the DesignWare
Library and delivered with coreConsultant.

Device or model that initiates and controls another device or peripheral.
A Verification |P component or a Design View of acore.

A device or model that gathers performance statistics of a system.
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non-blocking command

non-OTG device

OoTG

peripheral

RTL

SDRAM

SDRAM controller
slave
SoC

soft IP

SRP

static controller

subsystem

synthesis intent

synthesizable IP

technol ogy-independent
Testsuite Regression
Environment (TRE)

VIP

workspace
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A testbench command that advances to the next testbench statement without
waiting for the command to complete.

The Device model configured as USB 2.0 standard function and does not
contain OTG features.

On-The-Go.

Generally refersto asmall core that has a bus connection, specifically an APB
interface.

Register Transfer Level. A higher level of abstraction that implies a certain
gate-level structure. Synthesis of RTL code yields a gate-level design.

Synchronous Dynamic Random Access Memory; high-speed DRAM adds a
separate clock signal to control signals.

A memory controller with specific connections for SDRAMSs.
Device or model that is controlled by and responds to a master.
System on a chip.

Any implementation IP that is configurable. Generally referred to as
synthesizable IP.

Session Request Protocol.

Memory controller with specific connections for Static memories such as
asynchronous SRAMs, Flash memory, and ROMs.

In relation to coreAssembler, highest level of RTL that is automaticaly
generated.

Attributes that a core devel oper applies to atop-level design, ports, and core.

A type of Implementation I P that can be mapped to a target technol ogy
through synthesis. Sometimes referred to as Soft |P.

Design that allows the technology (that is, the library that implements the gate
and viawidths for gates) to be specified later during synthesis.

A collection of files for stand-alone verification of the configured component.
Thefiles, tests, and functionality vary from component to component.

Verification Intellectual Property — A generic term for a simulation model in
any form, including a Design View.

A network location that contains a persona copy of a component or
subsystem. After you configure the component or subsystem (using
coreConsultant or coreAssembler), the workspace contains the configured
component/subsystem and generated views needed for integration of the
component/subsystem at the top level.
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wrap, wrapper Code, usually VHDL or Verilog, that surrounds a design or model, allowing
easier interfacing. Usually requires an extra, sometimes automated, step to
create the wrapper.

zero-cycle command A command that executes without HDL simulation time advancing.
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