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Preface

This manual describesthe AMBA Bus Library, version V2004.2.2.

This version of the AMBA Bus Library is compliant with version V2004.2.2 of ConvergenSC running on
Solaris 8 or Solaris 9 and Linux Red Hat 8 or Linux Red Hat Enterprise 3.

The AMBA Bus Library consists of the following:

m A buslibrary handler, which isan executable program used by Platform Creator to access and instantiate

bus models

An information file, containing the AMBA-specific bus information
A TBS, containing the following bus models:

m AHB and AHB-Lite Bus Model

= |nput-Stage and Output-Stage Bus Model

= APB BusModel

m Lite2AHB bridge

m Downsizer bridge

m AHBZ2Lite block

This manual is organized as follows:

Product Version V2004.2.2 January 2005

Chapter 1, “Release Information,” contains release information.

Chapter 2, “Loading the AMBA BusLibrary in Platform Creator,” describeshow to load the AMBA Bus
Library in ConvergenSC Platform Creator.

Chapter 3, “Protocols,” describesthe AHB and APB protocols.
Chapter 4, “AHB and AHB-Lite Bus Model,” describesthe AHB and AHB-Lite Bus Model.

Chapter 5, “Input-Stage and Output-Stage Bus Model,” describes the Input-Stage and Output-Stage Bus
Model.

Chapter 6, “APB Bus Model,” describes the APB Bus Model.

Chapter 7, “Lite2AHB Bridge,” describes the Lite2AHB bridge.

Chapter 8, “Downsizer Bridge,” describes the Downsizer bridge.

Chapter 9, “AHB2Lite Block,” describes the AHB2L.ite block.

Chapter 10, “Generating an RTL Bus,” describes how to generate an RTL bus.
Chapter 11, “User-Defined Arbiter,” describes user-defined arbiters

Chapter 12, “Using the Generated Bus Model in Incisive,” describes how to use the generated bus model
in Incisive.

Appendix A, “AMBA TLM API Quick Reference,” describesthe AMBA TLM API.

NOTE For information on the TLM API in general, seethe TLM API Manual.
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The following describes:

m Terminology
m Customer Support

Terminology

m ADK standsfor ARM Development Kit.

m AHB stands for Advanced High-performance Bus.
m APB stands for Advanced Peripheral Bus.

m API stands for Application Programmer’s I nterface.
m CLI stands for Command-Line Interface.

m GUI standsfor Graphical User Interface.

m HDL stands for Hardware Description Language.
m PV standsfor Programmer's View.

m RTL stands for Register-Transfer Level.

m SCV stands for SystemC Verification.

m TBSstandsfor Transactional Bus Simulator.

m TLM standsfor Transaction-Level Modeling.

m VCD stands for Vaue-Change Dump.

Customer Support

If you have any problems with the software or documentation, please contact customer support via e-mail
at one of the following addresses:

m support@CoWare.com
= support.japan@CoWare.com

Product Version V2004.2.2 January 2005
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Chapter 1

Release Information

This chapter describes:

m Compatibility Information
m Changes and Enhancements
m Fixed Problems

m Known Problems

m License Issues

Compatibility Information

The following lists compatibility issues that you must take into account in this release of the AMBA Bus
Library.

NOTE When using the AMBA Bus Library of aprevious release, you need to reinstall the AMBA Bus
Library with the new release in order to work. For more information, see “ ConvergenSC Model Library”
in the ConvergenSC Installation Manual.

V2004.2.2
V2004.2.1
V2004.2.0
V2004.1.1
V2004.1.0

V2004.2.2

There are no compatibility issues in this release of the AMBA Bus Library.

Product Version V2004.2.2 January 2005
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V2004.2.1

m Migration Issue

Migration Issue

The AMBA protocol file has been updated to support the PV (Programmer’s View) abstraction level. The
protocol file now offers support for the untimed, PV, TLM, and RTL abstraction.

To upgrade designs from V2004.1.x to VV2004.2.0, you have to take the following steps:

1 Updating a User Block Library
2 Updating the Design

Updating a User Block Library

You have to recreate all user block libraries depending on one or more AMBA protocols and/or blocks. In
other words, you must regenerate the XML file of thislibrary using the latest protocol /blocks of the
V2004.2 AMBA BusLibrary.

There are two possibilities:

m Theuser block library comes asan XML file.

m The user block library is generated through a Tcl script.
The following describes these possihilities.

m The user block library comes as an XML file.
Take the following steps:
a Open the user block library.
b Open the new AMBA BL library.
¢ Right-click on AMBA BL and from the pop-up menu select Update System Library.
d Savethe user block library.
m The user block library is generated through a Tcl script.

Thelibrary is usually created by running aTcl script in the Platform Creator GUI or pcsh. So in this step
you just have to rerun the Tcl script with the latest version of the AMBA BL library.

Updating the Design
There are two possibilities:

m Thedesignissavedin aPlatform Creator XML file.
m Thedesigniscreated using aTcl script.
The following describes these possibilities.
m Thedesignissaved in aPlatform Creator XML file.
To update the design, take the following steps:
a IntheLibrary Drawer of the Platform Creator window, close all libraries except the system library.

Chapter 1 Release Information
Product Version V2004.2.2 January 2005
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b Openthenew AMBA BL library, the ARM PSP libraries, and the updated user libraries (see“ Updating
aUser Block Library” on page 2).

¢ For each library (AMBA BL, ARM926EJS AHB PSP, and so on), execute the Library > Update
System Library command.

The design is updated to use the new AMBA protocols and blocks. The XML file can now be saved for
further use.

m Thedesigniscreated using aTcl script.

You do not need to modify the Tcl script. Just rerun it using the latest version of the AMBA BL library,
ARM PSP libraries, and user libraries and everything will work fine.

V2004.2.0

m Migration Issue

Migration Issue

To support multiple buslibrariesin one design, a namespace has been added to the AMBA protocal file. Up
to V2004.1.x, you could only have one bus library in a platform, now you can have more.

To upgrade designs from V2004.1.x to V2004.2.0, you have to take the following steps:

1 Updating the User Design Files
2 Updating a User Block Library
3 Updating the Design

Updating the User Design Files
There are three ways to update the user design files.

= Solution 1: Adding AMBA:: explicitly to class names and enumerations defined in AMBA.h. For
example:
[* My platform*/
#i ncl ude " AVMBA/ AMBA. h"
cl ass MyAPBSI ave : public sc_nodul e {
publ i c:
/1 ports
AMBA: : APBTar get _i nout sl ave_port <12, 32> p;

" void get Transaction () {
p. get Addr Trf () ;
if (p.AddrTrf->get Type() == AMBA::tI nWiteAt Address) {

Thisisthe preferred method, sinceit allows multiple buslibrary headersto beincluded in onefilewithout
name clashes.

The disadvantage is that it has most impact on the code (multiple modifications per file).

Chapter 1 Release Information
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= Solution 2: Adding using namespace AMBA,; on top of the file. For example:

/* My platform*/
#i ncl ude " AMBA/ AMBA. h"
usi ng namespace AMBA;
cl ass MyAPBSI ave : public sc_nodul e {
public:
/1 ports
APBTar get _i nout sl ave_port <12, 32> p;

" voi d get Transaction () {
p. get Addr Trf () ;
if (p.AddrTrf->get Type() == tlnmWViteAtAddress) {

You are advised not to add thislinein header filesthat areincluded in multiplefiles, becauseit will cause
the namespace to be use in all thesefiles.

The advantage of this method isthat it requires only a minimal modification in the source files of the
platform.

The disadvantage is that you can only use the protocols and enumerations of one buslibrary in files that
have the using namespace line at the top or at the top of an included file.

m Solution 3: Adding -DNO_NAMESPACE_AMBA. For example:

/* My platform*/
#i ncl ude " AMBA/ AMBA. h"
cl ass MyAPBSI ave : public sc_nodul e {
publi c:
[l ports
APBTar get _i nout sl ave_port <12, 32> p;

" void get Transaction () {
p. get Addr Trf();
if (p.AddrTrf->getType() == tI mNiteAt Address) {

You leave al sources unmodified and add the -DNO_NAMESPACE_AMBA option for parsing in
Platform Creator and for building in scsh.

In Platform Creator:
add_syst ent_defi ne NO _NAMESPACE_AMBA 1

NOTE This solution only works for platforms with only one bus library.

Updating a User Block Library

You have to recreate all user block libraries depending on one or more AMBA protocols and/or blocks. In
other words, you must regenerate the XML file of thislibrary using the latest protocol /blocks of the
V2004.2 AMBA BusLibrary.

Thelibrary is usually created by running a Tcl script in the Platform Creator GUI or pcsh. So in this step
you just have to rerun the Tcl script with the latest version of the AMBA BL library.

Chapter 1 Release Information
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Updating the Design

There are two possibilities:

m Thedesignissavedin aPlatform Creator XML file.
m Thedesigniscreated using a Tcl script.

The following describes these possibilities.

m Thedesignissaved in aPlatform Creator XML file.
To update the design, take the following steps:
a IntheLibrary Drawer of the Platform Creator window, close al libraries except the system library.

b Openthenew AMBABL library, the ARM PSP libraries, and the updated user libraries (see“ Updating
the User Design Files’ on page 3).

¢ For each library (AMBA BL, ARM926EJS AHB_ PSP, and so on), execute the Library > Update
System Library command.

The design is updated to use the new AMBA protocols and blocks. The XML file can now be saved for
further use.

m Thedesigniscreated using aTcl script.

You do not need to modify the Tcl script. Just rerun it using the latest version of the AMBA BL library,
ARM PSP libraries, and user libraries and everything will work fine.

V2004.1.1

m Address as optional pin.

The address pin of the AHBTarget, AHBL.iteTarget, APBTarget, and MLTarget protocols now have an
optional address pin (HADDR for AHB and multilayer protocols, PADDR for APB protocols). The
change was made to enabl e the connection of peripherals occupying only one memory location. You may
need to use the Tools > Propagate Port Properties menu command or its corresponding
propagate_port_properties CLI command in Platform Creator to update the existing designs. For more
information, see the Platform Creator User Manual.

V2004.1.0

Thisrelease is not compatible with pre-V2004.1 versions of ConvergenSC, nor with V3.4 and pre-V3.4
versions of CoWare N2C.

Chapter 1 Release Information
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Changes and Enhancements

The following lists the main changes and enhancements in this release of the AMBA Bus Library.

If the change or enhancement has been assigned a CoWare ID in the CoWare defect tracking system, this
number is also listed.

m V2004.2.2
= V2004.2.1
= V2004.1.0

V2004.2.2

There are no changes and enhancements in this release of the AMBA Bus Library.

V2004.2.1

m Support for the PV (Programmer’s View) abstraction level has been added to this release of the AMBA
BusLibrary.

V2004.1.0
= TLM port types have changed.

The AMBA _ prefix has been removed from the name of the type. Templates to specify address width and
data width have been added. For more information on the new protocals, see the respective chapters.

The old port types, prefixed AMBA _are still available in the AMBA.h header file. Systems dumped with
an older version of Platform Creator can still be compiled using the new bus library. However, when
creating new systemsin Platform Creator, you should update the peripherals and use the new port types
to enable Platform Creator to retrieve information on address and data width of the port.

For example, ports previously using the type:
AMBA AHBLi tel nitiator_i nmaster_port

should now be declared using the type:
AHBLitelnitiator_inmaster_port<int address_wi dth, int data_ w dth>

For more information, see Chapter 3, “Protocols,” on page 15.
= Support for the Lite2AHB bridge has been added.
This bridge allows the connection of an AHB-lite initiator to a multimaster AHB node.

For more information on the usage of the Lite2AHB bridge, see Chapter 7, “Lite2AHB Bridge,” on
page 91.
= Support for the Downsizer bridge has been added.

This bridge allows 32-hit peripherals or buses to be accessed with 64-bit accesses.
For more information on the Downsizer bridge, see Chapter 8, “Downsizer Bridge,” on page 95.

Chapter 1 Release Information
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Enumerated AMBA TLM transfer attributes are now shown as ASCI| valuesin traces.

When tracing attributes of an enumeration type (for example, Addr Trf. Type) from scsh, the values are
dumped as ASCII stringsin the VCD file. As a conseguence, you may see some very wide numbersin
the VCD trace. Formatting them as ascii in the VCD viewer will reveal the enumerated val ue names.

The following transfer attributes will be traced as ASCII values:

ReqTr f . ReqMbde

Addr Trf . Type

Addr Tr f . Ki nd

Addr Trf. G oup

Addr Trf. Burst Wap

Addr Trf. Prot ecti onType
Eot Trf. St at us

Fixed Problems

The following lists problems that were found in the previous rel ease of the AMBA Bus Library that have
now been fixed.

If the problem has been assigned a CoWare ID in the CoWare defect tracking system, this number is also
listed; otherwise, No ID is specified.

\V2004.2.2
\V2004.2.0
V2004.1.4_|P4
V2004.1.3
V2004.1.2
V2004.1.1
\V2004.1.0

V2004.2.2
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CWRsc04281: At the TLM abstraction level, grant became high two cycles after reset had been put off.

Description: In case of asingle master system, grant should be high one cycle after reset has been put off.
At the TLM abstraction level, this actually took two cycles.

Solution: This problem has been fixed and the relationship between reset and grant is now correct and
resembles the one of BCA/HDL.

CWRsc04930: AMBA RTL bus generation for a multilayer AHB with a user-defined arbiter failed.

Description: If only one bit is necessary for signal AddrInPort, the signal wassc_bool, whereasit should
besc_uint<1>.

Solution: If only one bit is necessary for signal AddrinPort, the signal isnow sc_uint<1>.
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V2004.2.0

m CWRQga02963: Accessing aword-addressed AHB(-lite) target peripheral modeled at the pin-accurate

abstraction level for aread with an access width smaller than the data width of a peripheral.

Description: When accessing aword-addressed AHB(-lite) target peripheral modeled at the pin-accurate
abstraction level for aread, with an access width smaller than the data width of a peripheral, the data
received by theinitiator is not correct.

Solution: This problem has been fixed.

No ID: The target of an AHB bus could not be an AHB bus.

Description: It was not possible to connect an AHB bus to another AHB bus.
Solution: This problem has been fixed.

V2004.1.4_IP4

m CWRsc04771: Output stage had bad name in case the number of input stages was more than five.

Description: There was a problem in the output-stage generator that caused the output-stage generator to
have a bad name if the number of input stages became more than five.

Solution: This problem has been fixed. Thereis no limit to the number of connected input stages
anymore.

V2004.1.3

m CWRQga03149: Peripheral with address width greater than memory region not supported unless a

multiple of the size.

Description: It was allowed to have a peripheral located at an address that was not amultiple of itssize
if the number of address bits of that peripheral reflected its memory size. However, if a peripheral had
more address bits than necessary for its memory size (for example, 32 bits of address and memory size
0x100000), it was not allowed to put it at an address that was not a multiple of its memory size.

Solution: There are no limitations anymore on the address configuration when using the AMBA HDL
generator.

CWRsc04226: AMBA generator stopped with a message about bitselect.

Description: The AMBA generator stopped with a message like this:

$ ./anba_generator Cw Modul e_ HARDWARE CWR_BUS. xm anba. | og

Hi gh-val ue of bitselect shoul d be higher or equal to |owval ue

...... O fendi ng conponent is 'bitselect' in block 'i AHB_MuxM2S

...... i nput: i HADDRM 32]

...... out put: wre_608[0]

Solution: This problem has been fixed. Subtraction of subregions was not yet supported. It is

implemented now.
CWRsc04270: AMBA RTL generator forced | Ps to have afixed address in any system.

Description: "amba_generator" did not allow |Ps to have address regions, which start from 0x0 for
relative address mapping. So, for region definition of 1Ps, system location of 1P had to be used. This
means the same I P for two address locations could not be used.

Solution: This problem has been fixed.

Chapter 1 Release Information
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V2004.1.2
m CWRqa03099: The arbiter of an AHB node sometimes rearbitrated at TLM abstraction level.

Description: At the TLM abstraction level, the arbiter of an AHB node sometimes rearbitrated during
busy cycles. This should not be the case.

Solution: This problem has been fixed.

V2004.1.1
m CWRqa02985: Incorrect data terminals.
Description: The AMBA protocols did not have the correct dataterminalsin RTL.
Solution: The AMBA protocols have been modified to provide the correct data terminalsin RTL:

m The AHB initiator protocols (AHBInitiator and AHBLitel nitiator) now have HWRITE as optional
terminal; HWDATA isnot part of an inmaster, outslave protocol; HRDATA is not part of an outmaster,
inslave protacol.

m The AHB target protocols (AHBTarget and AHBLiteTarget) do not have HWDATA and HWRITE
when an inmaster/outslave protocol is selected, and do not have HRDATA and HWRITE when an
outmaster/inslave protocol is selected.

V2004.1.0

m CWRQa02666: Pin-accurate peripherals had to duplicate byte |anes when sending write or read datato the
bus.

Description: When a pin-accurate peripheral put data on the bus (so on the HRDATA signal on the target-
port side, and on HWDATA on theinitiator-port side), and the access size was smaller than the port width,
the peripheral had to duplicate the data on all available byte lanes.

For example, when writing data OxFFFF (16 bits), on a 32-bit data bus, you had to put data
OXFFFFFFFF on the bus.

Solution: This problem has been fixed. It is no longer necessary to duplicate the data.
m CWRQa02798: AHB 2 cycle error response was wrong for pin-accurate/TLM co-simulation in SystemC.

Description: On the AHB, AHB-lite and output-stage nodes, when atarget peripheral using a SystemC
pin-accurate interface gave atwo-cycle response, the HREADYIn pin of the target was asserted one cycle
later than the HREADYout pin. Also, in that case, theinitiator would receive the EotTrf one cycletoo late.

Solution: This problem has been fixed.
m CWRsc03563: 64-bit wrapping burst did not work on a multilayer architecture.

Description: On amultilayer architecture, wrapping bursts did not work correctly when AccessS ze was
equal to 64.

Solution: This problem has been fixed.

Chapter 1 Release Information
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m CWRsc03919/CWRsc03923: Pin-accurate co-simulation HMASTER pin on target interface was not
modeled.

Description: The HMASTER pin on the target interface was continuously zero.
Solution: The HMASTER pin now shows the correct value, being the masters priority + 1.

Known Problems

The following lists known problems in this release of the AMBA Bus Library, and describes workarounds
where available.

If the problem has been assigned a CoWare ID in the CoWare defect tracking system, this number is aso
listed; otherwise, No ID is specified.

m Generd

m AHB and AHB-Lite Bus Model
Output-Stage Bus Model
Downsize Bridge

General

10

m CWRga03011: Linking in AMBABuUsModel in asimulation having SC_CTHREAD watching can give a
segmentation fault.

Description: Linkingin AMBABusModel inasimulation having SC_CTHREAD watching can sometimes
result in a segmentation fault (and hence a core dump). For example:

SC _CTHREAD( do_cl ock, clk.pos());

wat chi ng( ! nReset. del ayed());

Workaround: Increasing the stack size for (C)THREAD solves the problem. For example:

const int SC DEFAULT_STACK SIZE = 0x10000;

SC CTHREAD( do_cl ock, clk.pos());

wat chi ng( ! nReset . del ayed());
set _stack_size( SC DEFAULT _STACK SIZE << 2 );

m No ID: Possible issues with reset behavior of the AMBA Bus Library when using it in multicore
simulations.

Description: AMBA uses an asynchronous reset. The current reset implementation is, however, donein
aclock thread, which is not correct. This could result in unexpected behavior at thetime areset is given
when using the AMBA Bus Library in multicore simulations.

Workaround: There is no workaround available.

Chapter 1 Release Information
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m NoID: In Platform Creator, all AMBA nodes have aclk and areset port at the PV abstraction level.

Description: In Platform Creator it is not possible to have a node which has a clk and areset port at one
abstraction level, but does not have these ports at another abstraction level. Since all AMBA nodes can
be used at the TLM and the HDL abstraction level, they do need aclk and areset port. Thisimplies that
these ports will also be present even if you only use the AMBA nodes at the PV abstraction level.
However, thisisonly the casein the Platform Creator representation. When the system gets exported, the
clk and the reset port will not be created, and so during simulation at the PV abstraction level, you will
not use a clock or areset.

Workaround: When you only want to use the AMBA Bus Library at the PV abstraction level, you can
just instantiate a Clock initiator and Reset initiator in Platform Creator and connect these to the respective
clk and reset ports of your nodes. To do this, select Edit > Add Initiator > Clock and select Edit > Add
Initiator > Reset from the menu bar.

AHB and AHB-Lite Bus Model
m NoID: Split or retry responses are not supported for pin-accurate peripherals.

Description: When connecting a pin-accurate peripheral to an AHB bus, split/retry responseswill trigger
acore dump.

Workaround: There is no workaround available.

Output-Stage Bus Model
m No ID: An unnecessary arbitration cycleis possible when using a PSP with a multilayer structure.
Description: When you use an output stage in your system and you select the fixed arbitration scheme,
it normally takes one clock cycle before the output stage allows an input stage to do accesses. In one
specific occasion, this arbitration cycle is not necessary and the input stage can immediately start doing
accesses on the output stage.

The following conditions must be met:

m Aninput stage does accesses on an output stage (there was one clock cycle, necessary for the
arbitration).

m When the input stage stops doing transactions on this output stage, it does not do any accesses to
another output stage, but keeps on sending idle transactions to the same output stage.

= No other input stage tries to do accesses to this output stage.

m Theoriginal input stage stops doing idle transactions to this output stage, but now again initiates read
or write transactions to the same output stage.

When these conditions are met, the output stage will immediately allow the input stage access and no
arbitration cycle is necessary.

However, having a PSP which keeps on sending idle cycles when there are no “real” transactions to be
doneis not desirable, since this would decrease the simulation speed at the TLM abstraction level
dramatically. So atransaction initiated by a PSP will always have this one clock cycle for getting access
to an output stage. Thisis not the case at the HDL level.

Workaround: There is no workaround available.

Chapter 1 Release Information
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Downsize Bridge

m NoID: If aDownSzer bridgeis used in your design, global analysis will not work.

Description: Global analysis can not handle the fact that a 64-bit transaction is split into two 32-bit
transactions. When you enable global anaysis, the analysis tool will give errors on nonexisting
transaction IDs.

Workaround: There is no workaround available.

License Issues

12

To usethe AMBA Bus Library, atlm_sim amba license is necessary.

When you usethe AMBA BusLibrary inIncisive, an additional license called transactional _bus_simulator
IS necessary.

For more information, please contact sales@coware.com.
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Chapter 2

Loading the AMBA Bus Library in Platform Creator

This chapter describes how to load the AMBA Bus Library in ConvergenSC Platform Creator.

Toload the AMBA BusLibrary in Platform Creator:

In the Platform Creator GUI, select the XML file called AMBA BL.xml, as shown in the following figure.
Thisfileresidesin the | PLOCATI ONVAMBA_BL/ConvergenSC/ directory.

| Open Library... |1 %]
Look in: |23 Convergen3C | emer g
(i

_]hin

_1lib

] wiark

B ~MBA_BL.xml

File name: |"AMBH_BL.me"
| File fype: |Library Files (*xml) j Cancel | |

, 4

For more information about loading librariesin Platform Creator, see“Accessing Libraries’ in the Platform
Creator User Manual.

Product Version V2004.2.2

January 2005 13
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14

After loading the library, you should see the following itemsin the Library Drawer of the Platform Creator

GUI.

= @SV STEM_LIBRARY
-2 CLOCK

- 2= Default

-2 Default_indexed_UT
A Default_UT

- 2= REMMAF

i 4 RESET

- g aMBL_BL
+-§_BaHBZLite

- I AHE

- I AHBLIte

ﬁ a8PE

= DownSizer

- I InputStage

-~ f=hLiteZ AHE

- I OutputStage

- 2= aHBArhiter

- 2 A HBInitiatar

- “= &HBLitelnitiator
- 2= dHBLiteTarget
- 2 AHBTarget

- 2= &P Blnitiator

- 2= 4P BTarget

- 2% BhAarbiter

- 2% DefSlaveTarget
- 2= ML Target

=
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Chapter 3

The following protocols are available in the AMBA Bus Library:

Protocols

DefJaveTarget
APBInitiator!
APBTarget
AHBInitiator
AHBTarget
AHBLitel nitiator
AHBLiteTarget
MLTarget

This chapter describes:

Protocols and Abstraction Levels
AHB Protocols
APB Protocols

Protocols and Abstraction Levels

PV, TLM, and Pin-Accurate Protocols
TLM-HDL Co-Simulation and Its Limitations

PV, TLM, and Pin-Accurate Protocols

Each of the protocols available in the AMBA Bus Library can be used at the PV, TLM, or pin-accurate

abstraction level.

m Peripherals using PV-level protocols use PV ports and the PV API.
m Peripheralsusing TLM-level protocols use TLM ports and the TLM API.

m Pin-accurate protocols are used to connect peripherals to the bus using SystemC signals.

You can mix the TLM and the pin-accurate abstraction levels. For example, to aTLM node you can connect
amix of TLM peripherals and pin-accurate peripherals.

1. These protocols are currently for internal usage only. Y ou should not attempt to create peripherals using these protocols

Product Version V2004.2.2

January 2005
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TLM-HDL Co-Simulation and Its Limitations

When using a pin-accurate protocol, a TLM-HDL co-simulation can be achieved. This allows connection
of HDL peripheralsto a TLM bus model.

To be able to connect an HDL peripheral to a TLM bus, the HDL peripheral must be wrapped in a proxy
module (for more information, see “SystemC-HDL Co-Simulation” in the Smulation and Debugging
Manual). Thiswill enable the translation of HDL signalsto SystemC signals.

Takeinto account that the bus model isa TLM bus model. This meansthat some details are abstracted away
compared to an RTL bus. This has the following consequences:

m Thesignason the pin-accurate interface will not be exactly the same aswhen an RTL buswould be used.
The TLM bus model only ensures that the signals are the same as on the RTL bus at timeswhen they are
important for the functional correctness of the simulation. Signalswill only be valid at times where they
matter according to the protocol. For example, on an AHB target interface, the HADDR signalswill only
be relevant while HSEL is high, as atarget should not sample HADDR anyway while HSEL is low.

m The TLM bus moddl is cycle accurate, not timing accurate. This means that all changes of signals will
happen on the clock edge. An HDL peripheral that has outputs connected to the TLM bus model should
also only change these signals on the clock edge. There should be no delays. Inserting delays will result
inincorrect simulation results. For example, an HDL AHB target accessed for read should set HRDATA
on therising clock edge. In the case of Verilog code, an HDL AHB target contains code like:

HRDATA &lt; = #2 internal data;

andinternal_dataisset on therising edge, the code must be changed so that HRDATA is set immediately:
HRDATA &l t;= #0 internal data;

AHB Protocols

m PV AHB Protocols

= TLM AHB Protocols

m Pin-Accurate AHB Protocols

m AHB Protocol-Common Parameters: Setting Address and Data Width

PV AHB Protocols

16

At the PV abstraction level, four protocols are available:

AHBInitiator

AHBTarget

AHBLitel nitiator

m AHBLiteTarget

You can sel ect these protocols in Platform Creator when editing the properties of an initiator or atarget port.

All these protocols are the same at the PV abstraction level. The four protocols exist to allow atop-down
flow to the TLM and the pin-accurate abstraction level.

Chapter 3 Protocols
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When you want to connect a peripheral containing a PV protocol to one of the AMBA nodes which only
supports AHB protocols, you have to change the PV protocol of that peripheral into one of these PV AHB
protocols.

For more information on the PV protocol, see “PV Transport APl Syntax” in the Platform Creator User
Manual.

TLM AHB Protocols
At the TLM abstraction level, four protocols are available:
AHBInitiator
AHBTarget
AHBL.itel nitiator
AHBLiteTarget
You can sel ect these protocolsin Platform Creator when editing the properties of an initiator or atarget port.

The following describes:

= TLM AHB Ports

m Transfers Availableinthe TLM AHBTarget and AHBLiteTarget Protocol

m Transfers Available in the TLM AHBInitiator and AHBL telnitiator Protocol
m Cross-Referencing Transfers Through the TLM API

m TLM Transfer Timing

m Mapping TLM Transfers and Transfer Attributesto AMBA AHB Signals

m Using the sendDelayed TLM API Call to Send Transfers

TLM AHB Ports

For each of the existing protocals, ports are defined for each combination of master/slave and in/out/inout.
These are the classes that need to be instantiated when writing a peripheral that will be used with abus
generated by Platform Creator.

AHBLitelnitiator Ports
m AHBLitelnitiator_inmaster_port

m AHBLitelnitiator_inoutmaster_port
m AHBLitelnitiator_outmaster_port

AHBLiteTarget Ports
m AHBLiteTarget_inoutslave port

m AHBLiteTarget_inslave port
m AHBLiteTarget_outslave port

Chapter 3 Protocols
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AHBInitiator Ports
m AHBInitiator_inmaster_port

m AHBInitiator_inoutmaster_port
m AHBInitiator_outmaster_port

AHBTarget Ports
m AHBTarget_inoutslave port

m AHBTarget_indave port
m AHBTarget_outslave port

All these port types are defined in AMBA.h, which can be found in the | PLOCATI OVinclude/AMBA
directory: They aredl derived from the sc_port class. Other types are availablein this header file, but these
should not be used when writing a peripheral. They are intended for use in the generated bus itself.

Transfers Available in the TLM AHBTarget and AHBLiteTarget Protocol
The following figure describes all transfers when using the AHBTarget or the AHBLiteTarget protocol.

EotTrf must be sent by the AHB

Channel ] slave peripheral for each
transaction.
ReadDataTrf must be sent
—_ AddrTrf by the AHB slave peripheral for
% each read transaction.
0 WriteDataTrf .
3 9| AHB SplitResumeTif is not used
% % LockTrf > EJ- slave periphera| by the AHB-lite slave.
g ‘Z’ ’ ReadDataTrf K SplitResumeTif is optional and
@ '% b m does not need to be sent
; g P EotTrf E by the AHB slave peripheral for
E s é SR RESmETT each transaction.
LockTif is optional. An AHB
slave peripheral that does not
— support HLOCK can ignore this
transfer.
Not all transfers need to be used for modeling a peripheral.
For example, it is possible to model a peripheral without using AddrTrf.
Chapter 3 Protocols
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Transfers Available in the TLM AHBInitiator and AHBLIitelnitiator Protocol
The following figure describes all transfers when using the AHBInitiator or AHBLitelnitiator protocol.

Channel [
P ShiftTrf
ReqTrf
RN WriteDataTrf and AddrTrf
GrantTrf g8 X must be sent by the AHB
N 3 S master peripheral for each
AHB AddrTrf & < transaction.
master peripheral WriteDataTrf ial é Tip: port.sendTransaction()
3 o sends both.
LockTrf > ﬁ* - _ ReqTif, UnreqTif, GrantTif,
CancelTrf g CancelTrf are not used by
Q& the AHB-lite master.
ReadDataTrf
» EotTrf — LockTrfis optional and does
not need to be sent for
each transaction.

Cross-Referencing Transfers Through the TLM API
When writing TLM peripherals, the TLM API alows you to access attributes of other transfers viathe
currently available transfer.

For example, when receiving an EotTrf, it is possible to retrieve the address associated with the same
transaction for which the EotTrf was received. This mechanism isreferred to as cross-referencing transfers.
For more information, see the TLM APl Manual.

The syntax in this example would be:
address = p. Eot Trf->get Addr Trf () - >get Address();

From agiven transfer, it is not possible to access any other transfer. Only transfers for which a cross-
reference exists are accessible. Thereis for example no cross-reference between EotTrf and WriteDataTrf
of atarget-port protocol, so you cannot write:

witeData = p. Eot Trf->getWiteDataTrf()->getWiteData();

The following describes:

Chapter 3 Protocols
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AHBL.itelnitiator Protocol Transfer Cross-References
AHBLiteTarget Protocol Transfer Cross-References
AHBinitiator Protocol Transfer Cross-References
AHBTarget Protocol Transfer Cross-References

AHBLitelnitiator Protocol Transfer Cross-References
The following table shows the AHBLIitel nitiator protocol transfer cross-references.

Can refer to AddrTrf WriteDataTrf ReadDataTrf EotTrf LockTrf ShiftTrf
AddrTrf

WriteDataTrf = =

ReadDataTrf  + + +

EotTrf + = + =

LockTrf

ShiftTrf

AHBLiteTarget Protocol Transfer Cross-References
The following table shows the AHBL.iteTarget protocol transfer cross-references.

Can refer to AddrTrf WriteDataTrf ReadDataTrf EotTrf LockTrf
AddrTrf -
WriteDataTrf  + =
ReadDataTrf  + +
EotTrf + -
LockTrf

AHBInitiator Protocol Transfer Cross-References
ShiftTrf, ReqTrf, UnregTrf, GrantTrf, and Cancel Trf cannot refer to other transfers or cannot be referred to.

For all other transfers, the cross-references are the same as for the AHBLitelnitiator protocol.

AHBTarget Protocol Transfer Cross-References
SolitResumeTrf cannot refer to other transfers or cannot be referred to.

For al other transfers, the cross-references are the same as for the AHBLiteTarget protocol.

TLM Transfer Timing

The following describesthe relation, in time, between the sending and receiving of TLM transfers, and the
signals described in the ARM AMBA AHB Specification.

Chapter 3 Protocols
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m Timing for the TLM AHB and AHBL teTarget Protocols
m Timing for the TLM AHBInitiator Arbitration and the Different Arbitration Modes
m Timing for the TLM AHBInitiator Protocol

Timing for the TLM AHB and AHBLiteTarget Protocols
The following figure shows the TLM timing of an AHBTarget or AHBL.iteTarget peripheral for abasic
transfer with wait states.

Address
'_phase ! I Data phase ! %
CLK | |
| | | | |
HADDR . < Address ‘ ‘ ‘
| | | | |
Control ‘ Control ‘ ‘ ‘
signals : : : : :
| | | | |
HWDATA ‘ ‘ ‘ Write data ‘ ‘
| | | | |
HREADY | | | | |
\ \ \ \ \
HRDATA | | | | Data‘
\ \ \ \ \
HRESP ‘ ‘ ‘ ‘ OK ‘
T ‘f i sth AHBI‘ iph I‘ |
ran? ers receive | ythe s a}ve peripheral pyle: Peripheral model receives
| | transfer when value is ready and
AddrTrf can be sampled for the first time.
| | AddrTrf and LockTrf are received one
| time at the end of address phase.
WriteDataTrf [ WriteDataTif is received one
| | clock cycle after data phase starts.
WriteDataTrf is received in
LockTrf | | “write” transactions only.
| | Rule: Transfer-sensitive thread will be
Transfers sent by the AHB slave peripheral invoked every clock cycle when peripheral
‘ | | lhas the right to send it.
ReadDataTrf | |
\ \
EotTrf [ [
ReadDataTrf must i)e sent betweén EotTnL must be sent ‘in or after the #irst cycle of data phase.
the first cycle of the data phase and If sent in the first cycle of data phase, it models a zero-delay
the moment the EotTrfis sent. response.
The transfer-sensitive thread will be Tip: Send EotTrf transfer with delay in clock cycle.

invoked until the transfer is actually
sent. It can be sent only once.
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Thefollowing figure showsthe AHB dave peripheral TLM timing consecutive access. Note that the threads
sensitive to ReadDataTrf and EotTrf are triggered until these transfers are actually sent.

Address
Address
phase A _ < Data phase A phase C
€« »_ Address phase B I” Data phase B
¢ —————— P 4—— >
CLK
| | | |
HADDR ~ (Address A AddressB " .Address C
\ \ i \ i
| | | | |
Control ‘ Ctrl A’ " CtrIB ‘ CtrlC’
signals 1 i 1 | \
| | | | |
[ I . [ N I
HWDATA } } erfe data A } >4Nr|te dat? B
| | | |
HREADY ‘ ‘ 1 ; ;
[
| | | | |
HRDATA | | ' XReaddataA ReaddataB
i i i — \ —
| | | | |
HRESP | | | oK | OK
I I I I I
| . | | X
Transfers received by the AHB slave peripheral | |
\ \ \ \ \
AddrTrf | A | B |
| | \
_ | | A | B
WriteDataTrf |
| A | iB ¢
LockTrf | | | |
Transfers sent by the AHB slave peripheral | |
| | | | |
|
ReadDataTrf | A B c
EotTrf |
| ta  ta tB t ©
| | | | |
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Timing for the TLM AHBInitiator Arbitration and the Different Arbitration Modes
The following figure shows the AHB master arbitration TLM timing (RegUntilUnreq mode). Note that
ReqTRf has three different modes (see also “ReqTrf” on page 28).

CLK | | | |

HBUSREQ

Address

|

\
HGRANT| |
\
HADDR |
\

Transfers sent by the AHB slave peripheral

\

|

|

|

\

\

|

| |
ReqTrf ‘ | |
| | |
UnreqTrf | ‘ |
|

|

|

|

Transfers received by the AHB master peripheral

|
GrantTrf : |

*

Thefollowing figure shows the timing diagram for the ReqOneCycle request mode. In this mode, a request
isissued for one cycle each time the request transfer is sent. The Unreq transfer is not used in this mode.

RegMode = timReqOneCycle ! ‘

\ \
ReqTrf ‘ ‘ ‘

Equivalent AHB timing diagram

|

CLK

HBUSREQ
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Thefollowing figure shows the timing diagram for the RegUntilGrant request mode. In thismode, arequest
issued is after sending the request transfer. The request remains valid until the initiator port is granted. The
Unreq transfer is not used in this mode.

RegMode = timReqUntilGrant
ReqTrf

|
\
|
|
GrantTrf | |

Equivalent AHB timing diagram

CLK

HBUSREQ

HGRANT]
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Timing for the TLM AHBInitiator Protocol
Thefollowing figureillustrates AHB or AHB-lite basic transfer with wait states seen from the initiator port.

Address
I phase [ Data phase \
«—> >
CLK

| | | |
HADDR ; Address; ; ‘
T T i }
| | |

Control ‘ Control | ‘
signals | | l |
| | | |
HWDATA ‘ ‘ ‘ Write data |
| | \ \
HREADY | ‘ ‘ ‘
| | \ \
HRDATA ‘ w Datq

| | |
| | | \
HRESP ‘ ‘ oK

\ \

Transfers sent by tLe AHB master peripheral
! |

WriteDataTrf ‘ l

\
LockTrf |

M |

|
AddrTrf :
\
|
\
\
\
Transfers received by the master peripheral

ReadDataTrf

|
|
EotTrf :

f

The AHBInitiator protocol must send an Addr Trf at the beginning of the address phase, and it must send
WriteDataTrf at the beginning of the data phase of awrite access.

The LockTrf is optional; it does not need to be sent on every transfer. It should only be used when HLOCK
IS Set.

ShiftTrf
(AHB only)

;
t

The AHB initiator receives a ReadDataTrf when read datais ready to be sampled. In the case of successful
transaction completion, the AHB master receives an EotTrf with status set to ok, one cycle after the target
port has issued the EotTrf.
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ShiftTrf can be received by the initiator every time there is atransition from address to data phase. Only the
initiator that has sent the transaction which movesfrom address phaseto data phase will receivethistransfer.
You normally do not need thistransfer when modeling your peripheral, unlessit is absolutely necessary that
you know when the pipeline is shifted.

The following figure illustrates consecutive AHB or AHB-lite transfers seen from the initiator port.

Address
Address
phase A < Data phase A phase C
| \4—’\4 Address phase B i Data phase B
\ P 4>
CLK |
| | | | |
HADDR | ‘ Address A Address B " Address C ><
i 1 ' i 1 i
| | | | | |
Control ‘ ‘ CtrlA " CtrlB ‘ CtriC
signals i i i i 1 i
| | | | | |
HWDATA j : : Write data A : Write data B C
\ \ \ i \ \
HREADY | | | | | |
\ } \ |
| | | | | |
HRDATA ! : : : Read data A ‘ReaddataB =~
| | y ~
I T T T T f
| | | | | |
HRESP, | | | | OK OK
i \ \ \ \ \
| Transfers sent by the AHB master peripherél ‘
\ \ \ \ \ |
AddrTrf | *A * B | * C |
| \ \
\ \ A \ B C
WriteDataTrf | | |
A | | c |
LockTrf | B | |
| Transfers received by the AHB master peri‘pheral |
| \ \ \ \ |
ReadDataTrf | | | | 1 A t B
\ \ \ |
EotTrf | | | | B
| | | | A
ShiftTrf ‘ ‘ ‘
(AHB only) 1 T ?
[ [ A [ B C
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The following figure illustrates AHB master split response.

CLK | |

| |
| | |
|
HGRANT ! | ; |
\ \ \
, | . .
| A D a2 N de DA —
HADDR| | i ‘ \ \
| | ‘ | |
I I I I
HREADY | | | | |
|
HRESP . : Split > | |
1

AHB master transfers The two-cycle response is taken care of automatically.

to send an AddTrf when HREADY is low.

AddrTrf *

\ \ <-
EotTrf | | |

b

CancelTrf

CancelTrf can be sent but is not.

} The bus mode will not allow the master

EotTrfis received after the first
cycle of the two-cycle response.

oo

- The master is degranted.

‘Canceljl'rf must be ser‘1t to cancel AddrTif.

The following figureillustrates AHB master retry response.

oK | |

I

HADDR

A1 ><A2 ><
\

HRESP

OK

\
\
HREADY |
\
\
\

\
|
\
|
|
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\

\

AddrTrf + +
\
>
id
\

EotTrf

|
|
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CancelTr| "
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The two-cycle response is taken care of automatically. The bus model will not allow the master to send an
AddTrf when HREADY is low.

Mapping TLM Transfers and Transfer Attributes to AMBA AHB Signals

The following describes the relation between TLM transfers and the AMBA AHB signals, and more
specific, the relation between the values of TLM transfer attributes and those signals.

There is not always a one-to-one mapping between atransfer or an attribute and a signal. Sometimes, a
single transfer contains information about multiple signals and sometimes, multiple transfer attributes give
information about asingle signal.

m ReqTrf

m UnreqTrf

m GrantTrf

m AddrTrf

n WriteDataTrf
m ReadDataTrf
m LockTrf

m EotTrf

m CancelTrf

m SplitResumeTrf
m ShiftTrf

ReqTrf
The ReqTrf transfer can only be sent by an initiator port in the system

Thistransfer is not available in the AHB-lite protocol. The ReqTrf transfer corresponds with setting the
HBUSREQ signal at the pin-accurate abstraction level and is only needed for arbitration.

It has the following attribute:

m RegModeis an enumerated type. Possible values are:
m tImRegOneCycle specifies that the request is only valid for one cycle
= tImReqUntilGrant specifiesthat the request is valid until the initiator port is granted
= tImReqUntilUnreq specifies that the request is valid until an UnreqTrf transfer is sent

UnreqTrf
The UnreqTrf transfer can only be sent by an initiator port of the system and is used to clear the request
signal if arequest was sent with an attribute different from tlmReqOneCycle.

Thistransfer isnot available in the AHB-lite protocol. The UnreqTrf transfer corresponds with clearing the
HBUSREQ signal at the pin-accurate abstraction level and is only needed for arbitration.

Thistransfer has no attributes.
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GrantTrf
The GrantTrf transfer can only be received by an initiator port of the system and indicates that an initiator
port is granted.

Thistransfer does not occur in the AHB-lite protocol. The GrantTrf transfer corresponds with the HGRANT
signal at the pin-accurate abstraction level and is only needed for arbitration.

Thistransfer has no attributes.

AddrTrf
The Addr Trf transfer can be sent by an initiator port in the system and received by atarget port in the system.

It has the following attributes:

m Addressisan unsigned integer. Itswidth is set by the address width template. Its value correspondswith
the HADDR signal at the pin-accurate abstraction level.

m Typeisan enumerated type. It indicates the type of access. Possible values are

m timidle specifiesthat the transfer isan idle or abusy transfer. It corresponds with the HTRANS signal
being equal to 00 or 01 at the pin-accurate abstraction level.

m tImReadAtAddress specifiesthat thetransfer isaread transfer. It corresponds with the HWRITE signal
being equal to 0 and the HTRANSsignal being equal to NONSEQ (10) or SEQ (11) at the pin-accurate
abstraction level.

= tImWriteAtAddress specifies that the transfer is awrite transfer. It corresponds with the HWRITE
signal being equal to 1 and the HTRANS signal being equal to NONSEQ (10) or SEQ (11) at the pin-
accurate abstraction level.

m AccessSze isthe size of the accessing bits. Possible values are: 64, 32, 16, 8. Its meaning corresponds
with the HI ZE signal at the pin-accurate abstraction level. Note that the value is not the same as at the
pin-accurate abstraction level, where the value equals the number of bytes.

m Kindisan enumerated type. This attribute is mostly unused, and it corresponds with bit O of the HPROT
signal at the pin-accurate abstraction level. Possible values are:

= tImOpcode specifies that the transfer is an opcode fetch.
= tiImData specifiesthat the transfer is a data access.
m Group isan enumerated type and gives information about a burst access. Possible values are:

m tImSingle specifies that the current transfer is not part of a burst. This value corresponds with the
HTRANS signal being equal to NONSEQ and the HBURST signal being equal to SNGLE at the pin-
accurate abstraction level.

m timBurstSart specifies the start of aburst transfer. Thisisthefirst transfer of a burst. This attribute
correspondswith the HTRANSsignal being equal to NONSEQ and the HBURST signal not being equal
to SINGLE at the pin-accurate abstraction level.

= tImBurstCont specifies a sequential transaction. This attribute corresponds with the HTRANS signal
being equal to SEQ and the HBURST signal not being equal to SNGLE at the pin-accurate abstraction
level.

= tImBurstldle specifies abusy cycle. This attribute corresponds with the HTRANS signal being equal
to BUSY at the pin-accurate abstraction level. During a busy cycle, the type of AddrTrf should be
timidle.
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m BurstWrap tells whether a burst isincremental or wrapping. It corresponds with the HBURST signal at
the pin-accurate abstraction level. Possible values are;

= tImincremental specifies that the transfer is part of an incremental burst.
= tImWrapBurstSize specifies that the transfer is part of awrapping burst.

m BurstLength specifiesthe length of aburst. Thisattribute corresponds with the HBURST signal. Possible
values are: 4, 8, 16. If the burst is of unspecified length, Ox3ff should be specified, which corresponds
with the HBURST signal being equal to INCR at the pin-accurate abstraction level.

m Cacheable indicates whether the transfer is cacheable or not. Possible values are: O, 1. The attribute
corresponds with bit 3 of the HPROT signal at the pin-accurate abstraction level.

m Bufferable indicates whether the transfer can be buffered or not. Possible values are: 0, 1. The attribute
corresponds with bit 2 of the HPROT signal at the pin-accurate abstraction level.

m ProtectionType indicates whether the transfer is a privileged mode access or a user mode access. It
corresponds with bit 1 of the HPROT signal at the pin-accurate abstraction level. Possible values are;

m timUser specifies that the transfer is a user-mode access.
m timPrivileged specifies that the transfer is a privileged-mode access.

m Masterld can only be accessed by the target ports. It givesthe ID of the master in the arbiter and can be
used for sending a SplitResumeTrf. The attribute corresponds with the HMASTER signal at the pin-
accurate abstraction level. This attribute has no meaning in the AHB-lite protocol.

WriteDataTrf
TheWriteDataTrf transfer can be sent by an initiator port and received by atarget port. It hasthe following
attribute:

m WriteData contains the write data. The type isunsigned int.
This transfer corresponds with the HWDATA signal at the pin-accurate abstraction level.

ReadDataTrf
The ReadDataTrf transfer can be sent by atarget port and received by an initiator port. It has the following
attribute:

m ReadData contains the read data. The typeisunsigned int.
This transfer corresponds with the HRDATA signal at the pin-accurate abstraction level.

LockTrf
The LockTrf transfer can be sent by an initiator port and received by atarget port. It has the following
attribute:

m Lock indicates whether or not the transfer islocked. Possible values are 1 (meaning locked), O (means
not locked).

Thetransfer corresponds with the HLOCK signal at the pin-accurate abstraction level for AHBInitiator
protocols. For AHBLitelnitiator protocols, AHBTarget, and AHBLiteTarget protocols, it corresponds with
the HMASTLOCK signal.
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EotTrf
The EotTrf transfer can be sent by atarget port and received by an initiator port. It indicates the end of a
transfer.

The transfer corresponds with the HREADY and HRESP signal at the pin-accurate abstraction level. It has
the following attribute:

m Statusisan enumerated type that indicates the kind of response a slave is doing. Possible values are:
m tImOKk specifies an okay response.

tImError specifies an error response.

tImRetry specifies aretry response. It does not occur in the AHB-lite protocol.

tImSplit specifies a split response. It does not occur in the AHB-lite protocol.

CancelTrf

The Cancel Trf transfer can be sent by an initiator port, and is used to cancel atransaction or Addr Trf that
was sent acycle earlier. This can be necessary when the initiator port needsto redo a previoustransfer after
receiving a split or retry response from the target port.

The transfer is only present in the AHBInitiator protocol and cannot be received by the target port. It isnot
used in AHBLitel nitiator protocol.

This transfer has no attributes.
There are no signals at the pin-accurate abstraction level that correspond with this transfer.

It can best be compared with resetting the HTRANS signal to O after it has already been set to one, while the
HREADY signal has not been high yet during the time the HTRANS signal was not equal to 0.

SplitResumeTrf
The SplitResumeTr f transfer isonly found in the AHBTarget protocol, hence, it can only be sent by the target
port. The initiator port cannot access this transfer.

Thistransfer indicates which master can be granted again after the target port hasissued a split response for
that master.

The transfer corresponds with the HSPLIT signal at the pin-accurate abstraction level.
It has the following attribute:

m splitResume behavesin the same way asthe HSPLIT signal. It is 16 bitswide. The slave must set the bit
corresponding to the master ID of the master for which a split response has previously been issued. See
aso “AddrTrf” on page 29.

This transfer does not occur in the AHBLIiteTarget protocol.

ShiftTrf
The ShiftTrf transfer can only be received by the initiator.

When theinitiator can receive ShiftTrf, this corresponds with sampling HREADY high whiletheinitiator has
atransaction in its address phase on the bus.

This transfer has no attributes.
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Using the sendDelayed TLM API Call to Send Transfers

The sendDelayed TLM API call described in the TLM API Manual is only applicable to ReadDataTrf and
EotTrf of the AHBLiteTarget and AHBTarget protocol.

So the available calls are:

port.sendDel ayedEot Trf ( del ay)
port.sendDel ayedReadDat aTr f (del ay)

These calls are typically used when atarget peripheral wishesto insert wait states.

Pin-Accurate AHB Protocols

32

The following pin-accurate protocols can be selected for the initiator and target ports:

m AHBInitiator. The AHBInitiator terminals are described in “Pin-Accurate AHBInitiator Terminals’ on
page 33.

m AHBTarget. The AHBTarget terminals are described in “Pin-Accurate AHBTarget Terminals’ on
page 34.

m AHBLitelnitiator. The AHBLitel nitiator terminals are described in “Pin-Accurate AHBLitel nitiator
Terminals’ on page 35.

m AHBLiteTarget. The AHBLiteTarget terminals are described in “ Pin-Accurate AHBLiteTarget
Terminals” on page 36.

NOTE All signals fed to the bus model should change immediately on the rising clock edge. Delays on
signalsare not supported. Thisisthe casefor peripherals modeled at the pin-accurate abstraction level, and
for RTL peripherals connected to the bus model using RTL co-simulation.
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Pin-Accurate AHBInitiator Terminals

Terminal
HADDR
HBURST?
HBUSREQ
HGRANT
HLOCK
HPROT?
HRDATA
HREADY
HRESP
HSIZE?
HTRANS
HWDATA
HWRITE

Width
1->32
3

16-32-64

1
1
1
4
8-
1
2
3
2
8-16-32-64
1

1. These are optional pins.
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Direction at Initiator
Output
Output
Output
Input
Output
Output
Input
Input
Input
Output
Output
Output
Output
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Pin-Accurate AH

Terminal
HADDR?
HBURST?
HMASTER
HMASTLOCK?
HPROT?
HRDATA
HREADYin
HREADYout
HRESP
HSIZE?
HTRANS
HWDATA
HWRITE
HSPLIT

BTarget Terminals

Width Direction at Target
0->32 Input
3 Input
4 Input
Input
Input
-16-32-64 Output
Input
Output

1

4

8

1

1

2 Output
3 Input
2 Input
8-16-32-64 Input

1 Input
16 Output

1. These are optional pins.
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Pin-Accurate AHBLitelnitiator Terminals

Terminal
HADDR
HBURST?
HMASTLOCK!
HPROT?!
HRDATA
HREADY
HRESP
HSIZE?
HTRANS
HWDATA
HWRITE

Width
1->32

3

1

4
8-16-32-64

8-16-32-64
1

1. These are optional pins.
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Direction at Initiator
Output
Output
Output
Output
Input
Input
Input
Output
Output
Output
Output
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Pin-Accurate AHBLIiteTarget Terminals

Terminal Width Direction at Target
HADDR? 0->32 Input
HBURST? 3 Input
HMASTLOCK? 1 Input
HPROT! 4 Input
HRDATA 8-16-32-64 Output
HREADYin 1 Input
HREADYout 1 Output
HRESP 2 Output
HSEL 1 Input
HSIZEL 3 Input
HTRANS 2 Input
HWDATA 8-16-32-64 Input
HWRITE 1 Input

1. These are optional pins.

AHB Protocol-Common Parameters: Setting Address and Data Width

36

The AHBInitiator, AHBTarget, AHBLitel nitiator, AHBLiteTarget protocols all have the same set of
parameters.

The available protocol-common parameters are:

m address width specifies the number of address lines. Thisis an integer value ranging from 0 to 32. For
AHBInitiator and AHBLitel nitiator, the address width must be bigger than 0.

m data width specifies the datawidth. Thisis an integer value. Possible values are 8, 16, 32, 64.

The values of the protocol-common parameters are determined in the source code of your peripherals. The
values specified in the source code will be the values you see in Platform Creator.

There are two ways to specify the values of the protocol-common parameters of a certain port.

m Oneoption isto pass fixed values to the port templates where the port is instantiated in the source code
of your peripheral.

For example:
AHBLi tel ni tiator_i nout master_port<32, 16> port;

This way, the protocol-common parameters will be fixed to 32 for addr ess_wi dt h and 16 for
dat a_wi dt h.
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= Another option isto use block templatesin the port instantiation.
For example:

tenplate <int address_ width = 32, int data width = 64>
SC_MODULE( t henodul e)

sc_in_clk clk;
sc_i n<bool > reset;
AHBLi tel ni tiator _i nout master _port<address_wi dth, data_wi dth> p;

}

Thisway, you can gtill influencetheaddr ess_wi dt h anddat a_wi dt h of your peripherals port by
editing the block templatesin Platform Creator.

For more information, see “ Templates’ and “ Correcting the Port and Port-Protocol Parameters’ in the
Platform Creator User Manual.

The following figure shows the protocol-common parametersin the Platform Creator GUI.

FParameters - /HARDWARE/_AHEB/MC_s
Mame IVaIue I;I
=1~ 2 Optional pins
- = HBURST false
- = HLOCK false
- = HPROT false
- = HEIZE Talse
- = HWRITE false
—- 21 Port Properties
- = Addressinghode 1 Byte
- o= Categaory
-+ = Direction IncCut
- = MasterSlaveness
- = ame C_s
- 2% Pratocal AHBInitiator
=~ 2 Protocal Commaon Parametars
¢ b = address_width 32
- = data_width 3z
% Protocal TLM properties
i e = Porttype expart
—- 3 Protocol UT properties
b = datatype int E
Console | Block Editor | Parameter Editor [ Memary Map Table | Memory Maps | Constraint Editor | Protocol Editor | Bus Editor | Gererator Editor |

NOTE Make sure you have selected the correct protocol for theinitiator or target port before you attempt
to change the protocol-common parameters.
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APB Protocols

PV APB Protocols

TLM APB Protocols

Pin-Accurate APB Protocols

APB Protocol-Common Parameters: Setting Address and Data Width

PV APB Protocols

At the PV abstraction level, two protocols are available:

= APBlInitiator

= APBTarget

You can select these protocolsin Platform Creator when editing the properties of an initiator or atarget port.

All these protocols are the same at the PV abstraction level. The two protocols exist to alow atop-down
flow to the TLM and the pin-accurate abstraction level.

When you want to connect a peripheral containing a PV protocol to one of the AMBA nodes which only
supports APB protocols, you have to change the PV protocol of that peripheral into one of these PV APB
protocols.

For more information on the PV protocol, see “PV Transport API Syntax” in the Platform Creator User
Manual.

TLM APB Protocols

38

At the TLM abstraction level, two protocols are available:

= APBInitiator

m APBTarget

You can select these protocols in Platform Creator when editing the properties of an initiator or target port.
The following describes:

TLM APB Ports

Transfers Availablein the TLM APBTarget Protocol

Cross-Referencing Transfers Through the TLM API

TLM Transfer Timing

Mapping TLM Transfers and Transfer Attributesto AMBA APB Signals
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TLM APB Ports

For each of the existing protocols, ports are defined for each combination of master/slave and in/out/inout.
These are the classes that need to be instantiated when writing a peripheral that will be used with abus
generated by Platform Creator.

APBInitiator Ports
m APBInitiator_inoutmaster_port

m APBInitiator_inmaster_port
= APBlnitiator_outmaster port

APBTarget Ports
m APBTarget_inoutslave _port

m APBTarget_inslave _port
m APBTarget_outsdave port

All these port types are defined in AMBA.h, which can be found in the | PLOCATI ONinclude/AMBA
directory: They aredl derived from the sc_port class. Other types are availablein this header file, but these
should not be used when writing a peripheral. They are intended for use in the generated bus itself.

Transfers Available in the TLM APBTarget Protocol
The following figure describes all transfers when using the AHBTarget protocol.

Channel .
AddrTrf

5 WriteDataTrf 5
g S APB
E 3| slave peripheral
3 ReadDataTrf .
) o
% _ Eottf %

Not all transfers need to be used for modeling a peripheral.
For example, it is possible to model a peripheral without using AddrTr.

Note that also EotTrf is available. Thisis not needed to model an APB peripheral.
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The reason why EotTrf is present in the APB protocol isthat it becomes quite easy to port simple TLM
peripherals from or to the AHB or AHB-lite protocol. Sending EotTrf, however, has no influence on the
simulation when the peripheral uses the APBTarget protocol, and is connected to an APB bus.

Cross-Referencing Transfers Through the TLM API

When writing TLM peripherals, the TLM API alows you to access attributes of other transfersviathe
currently available transfer.

For example, when receiving an WriteDataTrf, it is possibleto retrieve the address associated with the same
transaction for which the WriteDataTrf was received. This mechanism is referred to as cross-referencing
transfers. For more information, see the TLM APl Manual.

The syntax in this example would be:

address = p. WiteDataTrf->get Addr Trf () ->get Address();

From agiven transfer, it is not possible to access any other transfer. Only transfers for which a cross-
reference exists are accessible.

APBTarget Protocol Transfer Cross-References
The following table shows the APBTarget protocol transfer cross-references.

Can refer to AddrTrf WriteDataTrf ReadDataTrf EotTrf
AddrTrf +

WriteDataTrf  +

ReadDataTrf  +

EotTrf = =
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TLM Transfer Timing
The following describes the relation, in time, between the sending and receiving of TLM transfers, and the
signals described in the ARM AMBA APB Specification.

Timing for the TLM APBTarget Protocols
The following figure shows the TLM timing of an APBTarget peripheral.

1 2 3 4 5 6

PeLK [LMW/L

Dm
PWDATA M |

PRDATA [] a.

psetl] /T \ /—\

PENABLE i i/ \i i 3/ \3

m The master can send an Addr Trf, and does so with the type attribute set to WriteAtAddress. Because of
this, the master can also immediately send a WriteDataTrf.

m The dlave receives the Addr Trf and the WriteDataTrf.

m The master can send an Addr Trf, but does not.

m The master can send an Addr Trf, and does so with the type attribute set to ReadAtAddress.

m The slave receives the Addr Trf and can send a ReadDataTrf. The master cannot send an Addr Trf.
m The master can receive the ReadDataTrf. The master can send an Addr Trf, but does not.

NOTE For compatibility reasons, the EotTrf is aso present. The slave can send it at the moments 2 and
5. The master can receive it one clock later.
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Mapping TLM Transfers and Transfer Attributes to AMBA APB Signals

The following describes the relation between TLM transfers and the AMBA APB signals, and more
specific, the relation between the values of TLM transfer attributes and those signals.

AddTrf
The AddTrf transfer is received by the APB target peripheral.

This transfer can be sent by an initiator port in the system and received by atarget port in the system.
It isreceived by the peripheral at the end of the setup phase of the transaction.
This transfer has the following attributes:

m Addressisan unsigned integer. Itswidth is set by the address width template. Its value corresponds with
the HADDR signal at the pin-accurate abstraction level.

m Typeisan enumerated type. It indicates the type of access. Possible values are;

= tImReadAtAddress specifies that the transfer is aread transfer. It corresponds with PWRITE being
equal to 0 at the pin-accurate abstraction level.

= tImWriteAtAddress specifies that the transfer is awrite transfer. It corresponds with PWRITE being
equal to 1 at the pin-accurate abstraction level.

WriteDataTrf
The target receives this transfer.

It has the following attribute:

m WriteData contains the write data. The type isunsigned int.
This transfer corresponds with the PWDATA signal at the pin-accurate abstraction level.

ReadDataTrf
The target sends this transfer.
It has the following attribute:

m ReadData contains the read data. The typeisunsigned int.
This transfer corresponds with the PRDATA signal at the pin-accurate abstraction level.

EotTrf
Thistransfer can be sent by the target. It indicates the end of a transfer.
It has no attribute, and is only provided to increase portability between buses.

It has no corresponding pin-accurate signal.
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Pin-Accurate APB Protocols
The following pin-accurate protocol can be selected for the target ports:
m APBTarget. The APBTarget terminals are described in “ Pin-Accurate APBTarget Terminals’ on
page 43..

NOTE All signals fed to the bus model should change immediately on the rising clock edge. Delays on
signalsare not supported. Thisisthe casefor peripherals modeled at the pin-accurate abstraction level, and
for RTL peripherals connected to the bus model using RTL co-simulation.

Pin-Accurate APBTarget Terminals

Terminal Width Direction at Initiator
PADDR? 0->32 Input

PWRITE 1 Input

PWDATA 8-16-32 Input

PRDATA 8-16-32 Output

PSEL 1 Input

PENABLE 1 Input

1. Thisisan optional pin.
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APB Protocol-Common Parameters: Setting Address and Data Width
The APBTarget protocol has the following parameters.

44

address width specifies the number of addresslines. Thisis an integer value ranging from 0 to 32.
data_width specifies the datawidth. Thisis an integer value. Possible values are 8, 16, 32.

The values of the protocol-common parameters are determined in the source code of your peripherals. The
values specified in the source code will be the values you see in Platform Creator.

There are two ways to specify the values of the protocol-common parameters of a certain port.

One option isto pass fixed values to the port templates where the port is instantiated in the source code
of your peripheral.

For example:

APBTar get _i nout sl ave_port <32, 16> port;

This way, the protocol-common parameters will be fixed to 32 for addr ess_w dt h and 16 for
dat a_wi dt h.

Another option isto use block templates in the port instantiation.

For example:

tenpl ate <int address_width = 32, int data width =16>
SC_MODULE(t henodul e)
{

sc_in_clk clk;
sc_i n<bool > reset;

APBTar get _i nout sl ave_port <address_wi dth, data_w dth> p;

}

Thisway, you can still influencetheaddr ess_wi dt h and dat a_wi dt h of your peripherals port by
editing the block templates in Platform Creator.

For more information, see “ Templates’ and “ Correcting the Port and Port-Protocol Parameters’ in the
Platform Creator User Manual.

NOTE Make sure you have selected the correct protocol for the target port before you attempt to change
the protocol-common parameters.
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Chapter 4

AHB and AHB-Lite Bus Model

This chapter describes the Advanced High-performance Bus (AHB) and AHB-Lite Bus Model.
m AHB-Bus Definition

AHB-Lite-Bus Definition

Preconditions

Setting Parameters

Analysis Views

AHB-Bus Definition

The AHB acts as the high-performance system backbone bus, and forms the connection between
AHBInitiator and AHBTarget protocols. An AHB busis capable of supporting multiple masters through
arbitration.

Advanced mechanisms such as split and retry operations are supported. For more information about these
features, see the ARM AMBA v2.0 Specification.

The AHB busisinstantiated in Platform Creator. For more information about this tool, see the Platform
Creator User Manual. Platform Creator then creates the source code for the bus topology which you
described, based on the information you provided.

You can specify thisinformation in Platform Creator as follows:
1 Select a specific protocol for each peripheral:
m AHB for initiator ports
m AHB or AHB-lite for target ports
For more information, see “AHB Protocols’ on page 16.
2 Select the correct address and data width for the initiator and target ports.
3 Select the correct addressing mode for the initiator and target ports.

4 Create the connections between the initiator ports, target ports, and buses. For more information, see
“Creating Connections’ in the Platform Creator User Manual.

5 Specify the correct arbitration prioritiesfor theinitiator ports. See“ Specifying the Arbitration Priority of
an AHB Bus Target Port” on page 51.

6 Edit the memory map of your system. For moreinformation, see“Memory Map” and “Using the GUI to
Create Hardware Platforms’ in the Platform Creator User Manual.

7 Connect the clock.
You must use an AHB node for each AHB bus you want to create.

Product Version V2004.2.2 January 2005 45



AMBA Bus Library

AHB-Lite-Bus Definition

The AHB-lite bus is very similar to the AHB bus. However, some features of the AMBA AHB are not
available:

m Itisnot possible to connect more than one master to an AHB-lite bus, since arbitration is not supported.
m Split and retry are not supported.

The AHB-lite busisinstantiated in Platform Creator. For moreinformation about thistool, see the Platform
Creator User Manual. Platform Creator then creates the source code for the bus topology you have
described, based on the information you have provided.

You can specify thisinformation in Platform Creator as follows:

1 Select the AHB-lite protocol for each peripheral. For more information, see “AHB Protocols’ on
page 16.
2 Select the correct address and data width for the initiator and target ports.

3 Select the correct addressing mode for the initiator and target ports.

4 Create the connections between the initiator ports, target ports, and buses. For more information, see
“Creating Connections’ in the Platform Creator User Manual.

5 Specify the correct arbitration prioritiesfor theinitiator ports. See* Specifying the Arbitration Priority of
an AHB Bus Target Port” on page 51.

6 Edit the memory map of your system. For moreinformation, see“Memory Map” and “ Using the GUI to
Create Hardware Platforms’ in the Platform Creator User Manual.

7 Connect the clock.
You must use an AHB-lite node for each AHB-lite bus you want to create.

Preconditions

46

To be able to successfully generate an AHB-lite or AHB bus, all preconditions listed below must be met.

If thereisaviolation against one or more of these preconditions, error messages will be generated by
Platform Creator during the specification of the bus.

The following preconditions must be fulfilled for both the AHB-lite and the AHB bus:

m At least oneinitiator port and one target port must be connected to the bus.

m Theprotocol of each initiator port and each target port must be an AHB or AHB-lite protocol, depending
on thetype of the bus. For information on the avail able protocols, see “AHB Protocols’ on page 16. Both
TLM and pin-accurate protocols are available.

m Thewidth of the data terminals of the initiator ports must be 8, 16, 32, or 64 bits.
m [|nitiator ports must use byte addressing.

m The memory locations of AHB slaves must be aligned on a 1 KB boundary, as specified in the AMBA
Soecification (Rev 2.0).

Chapter 4 AHB and AHB-Lite Bus Model
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The following describes:

Preconditions for the AHB Bus
Preconditions for the AHB-Lite Bus

Preconditions for the AHB Bus

The following preconditions must be fulfilled:

Chapter 4 AHB and AHB-Lite Bus Model
Product Version V2004.2.2 January 2005

The priority of each initiator port must be larger than or equal to zero and smaller than the number of
initiator ports (see “ Specifying the Arbitration Priority of an AHB Bus Target Port” on page 51).

The priority of each master must be unique.

The protocol of theinitiator port must be an AHBInitiator protocol. You cannot connect an
AHBL.telnitiator protocol to an AHB bus.

Only one initiator port can be the default master. The default master is the initiator port that is granted
the bus when no initiator port requests the bus. Since only one initiator port at atime can be granted the
bus, you can specify only one default master. To specify which initiator port is the default master, see
“Setting the Default Master” on page 52.

As suggested by the ARM AMBA AHB specification (see the AMBA Specification), the number of
initiator portsislimited to 16. Because adummy master isrequired in a split-capable arbiter, the number
of initiator ports that can be connected to abusislimited to 15, when one of the connected target ports
is able to handle split accesses.

Each of theinitiator ports must be one of the following:

m An AHB initiator (user-defined peripheral).

m An AHBLIite2AHB bridge. For more information, see Chapter 7, “Lite2AHB Bridge,” on page 91.
Each of the target ports must be one of the following:

m An AHB target (user-defined peripheral). The protocol of thistarget port can be either AHBTarget or
AHBLiteTarget.

m Aninput-stage bus. For moreinformation, see Chapter 5, “ Input-Stage and Output-Stage BusModel ,”
on page 65.

= An APB node. For more information, see Chapter 6, “APB Bus Model,” on page 81.
= An AHB-lite bus.
m A Downsizer bridge, for more information, see Chapter 8, “Downsizer Bridge,” on page 95.
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Preconditions for the AHB-Lite Bus

The following preconditions must be fulfilled:

= Only oneinitiator port can be connected.

m Each of theinitiator ports must be one of the following:

A user-defined peripheral with an AHBLitelnitiator protocol.
An AHB or AHB-lite bus.

An output-stage bus. For more information, see Chapter 5, “Input-Stage and Output-Stage Bus
Model,” on page 65.

A Downsizer bridge, for more information, see Chapter 8, “Downsizer Bridge,” on page 95.

m Each of the target ports must be one of the following:

A user-defined peripheral with an AHBLiteTarget protocol.
An AHB-lite bus.

Aninput-stage bus. For moreinformation, see Chapter 5, “1nput-Stage and Output-Stage Bus M odel ,”
on page 65.

An APB bus. For more information, see Chapter 6, “APB Bus Model,” on page 81.
A Downsizer bridge, for more information, see Chapter 8, “Downsizer Bridge,” on page 95.

Setting Parameters

The following describes the parameters that can be set in Platform Creator. These parameters do not have
an effect at the PV abstraction level.

m AHB and AHB-Lite Bus Parameters
m AHB-Bus-Specific Parameters

AHB and AHB-Lite Bus Parameters
The parameters described in the following are available on both AHB and AHB-lite buses.

48

m Specifying the Endianess
m Specifying Whether the Bus Has a Default Slave
m Specifying the Comparator Width

Chapter 4 AHB and AHB-Lite Bus Model
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Specifying the Endianess
In the parameters of the bus, you can specify whether the bus uses the little-endian or big-endian mode.

Parameters - /HARDWARES_AHELite

Slaye Port Pratocols %

MName |Value | Master Part Protocals %

-} Black properties 5 AHBLiteTarget 5 AHBLitelnitiator
= Addressing Mode = DefslaveTarget = aHELiteTarget
= PMame i_&HBLite =Py _Target =PV _Initiatar

Extra properties S PY_Target
= comparatar_width 4
= default_slave_necessary true
¢ = little_endian -
—E@ Generator parameters
L = language TLM

Console I Block Editor I Parameter Editor |Mem0ry hap Table I temory Maps I Constraint Editar I Protocol Editor I Bus Editar I Generator Editor I

Changing the endianess has no influence when using only TLM peripherals, sincethisis abstracted away at
the TLM abstraction level.

Specifying Whether the Bus Has a Default Slave
For more information about the default slave, see the ARM AMBA AHB specification Rev. 2.
To specify bus parameters.
1 In Platform Creator, select the bus for which you want to edit the default slave setting.
2 Edit the parameters of the bus, as shown in the above figure. Possible values are:
m true enable the default slave of the bus.
m false disable the default slave of the bus.
For more information, see “Bus-Node and Port Parameters’ in the Platform Creator User Manual.

Specifying the Comparator Width
This parameter has no influence on the generated TLM bus. It is used by the AMBA RTL generator when
the address decoder is built. For moreinformation, see Chapter 10, “ Generating an RTL Bus,” on page 105.

AHB and AHB-Lite Bus Model
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AHB-Bus-Specific Parameters

The following parameters are only applicable to the AHB bus. They are not available on an AHB-lite bus.

m Specifying the Arbitration Scheme

m Specifying the Arbitration Priority of an AHB Bus Target Port

m Setting the Default Master

Specifying the Arbitration Scheme

To specify the arbitration scheme:

1 In Platform Creator, select the AHB bus for which you want to set the arbitration scheme.
2 Edit the parameters of the AHB bus as shown in the following figure. The available arbitration schemes

are:
m Fixed-priority arbitration
m Round-robin arbitration

Parameters - fHARDWARES_AHB

Master Part Protocals

Slave Part Protocals

default_slave_necessarytrue
= ittle_gndian true

- &} Generator parameters
b = language TLM

Mame % |Va\ue
-Ea Block propetties % AHBLiteTarget % AHEInitiator
i = Addressing Mode < AHBTarget 4 AHBTarget
i L= Name i_&HB = DefslaveTarget S PY_Initiator
- &} Extra properties <2 PY_Target 2Py _Target
| b = arbitration_scheme fixed
- = comparatar_width 4

Congale I Block Editar I Farameter Editor |Mem0ry hiap Tahle I hemary Maps I Constraint Editor I Protocal Editor I Bus Editor I Generatar Editar I

For more information, see “Bus-Node and Port Parameters’ in the Platform Creator User Manual.

Chapter 4
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Specifying the Arbitration Priority of an AHB Bus Target Port
To specify the arbitration priority of an AHB bustarget port:

1 InPatform Creator, select the target port on the AHB bus for which you want to set the arbitration
priority.
2 Edit the parameters of that port as shown in the following figure.

Parameters - HARDWAREA_AHB/C_s
Name |Va|ue l;
S IeCs
= 3 Exira Parameters
= defau_naster -
= prinrity 0
- 3 Opianal pins
- = HBURST false
- = HLOCK falze
- = HPROT false
- = H3IZE false _
- = HWRITE false
- 3 Port Propertes
- = AddressingMode 1 Byte
- = Category
- = Direction InQut
- = Mastarslavenass j
Console | Block Edtor | Parameter Editor |Memury Map Table I Memary Maps I Constraint Editor I Protocal Editar I Bus Editor I Generator Editor I

For more information, see “Bus-Node and Port Parameters’ in the Platform Creator User Manual.
NOTE The priority of each target port of the bus must be unique for that bus.

The priority can be anything between O (highest priority), and n—1, where n isthe number of initiator ports
connected to that bus.

When you have selected the round-robin arbitration scheme (see “ Specifying the Arbitration Scheme” on
page 50), the specified priority reflects the order in which the initiator ports can be granted.

Chapter 4 AHB and AHB-Lite Bus Model
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Setting the Default Master

When noinitiator port requests the bus, the arbiter grantsthe default master the bus. When thisinitiator port
then wants to do accesses, it does not have to wait anymore until it is granted by the arbiter. If this default
master is chosen well, this can make your system some clock cycles faster.

To set the default master in Platform Creator, select the target port on the AHB bus which is connected to
theinitiator port that is to be the default master. Edit the parameters of that port. For more information, see
“Bus-Node and Port Parameters” in the Platform Creator User Manual.

Asshown in the above figure, a default_master field is available. When you enable it, the port becomesthe
default master. Any other default master setting on the same bus will be reset. If you now want to select
another default master, you first need to select the appropriate target port and repeat the procedure.

Analysis Views

52

The AMBA Bus Library enables views of the bus analysis library offered by System Designer. These
analysis views enable you to get a complete overview of the strong and weak points of your design. The
trace views can a so be used to debug the design by monitoring the transactions between the masters and the
dlaves. If the standard analysis views do not give enough information, you can write your own analysis
views. The procedure is described in “ Creating a User-Defined Bus Analysis View” on page 54.

For information on the views of the bus analysislibrary, see“BusAnaysisLibrary” inthe Analysis Manual.
The following describes:

m Loca AnalysisViewsfor the AHB Bus

m Loca AnalysisViewsfor the AHB-Lite Bus

m Globa AnalysisViews

m Creating a User-Defined Bus Analysis View

Chapter 4 AHB and AHB-Lite Bus Model
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Local Analysis Views for the AHB Bus

The following local analysis views are available for the AHB bus:

m Bus contention statistics
m Buscontention trace

m Master wait total

m Master wait trace

= Transaction count

m Transaction duration

m Transaction throughput
m Transaction trace

m Transaction utilization

The start of the wait of a particular master is defined as the moment the master has requested the bus but is
not granted the bus. The end of the wait is defined as the moment the master starts a data transaction.

The transaction trace view shows the beginning and the end of all data transactions, that is, the data phase
of every transaction.

Local Analysis Views for the AHB-Lite Bus

The following local analysis views are available for the AHB-lite bus:

= Transaction count

m Transaction duration
m Transaction throughput
m Transaction trace

m Transaction utilization

The transaction trace view shows the beginning and the end of all datatransactions, that is, the data phase
of every transaction.

Global Analysis Views
The following global analysis views are available:
= Transaction count
m Transaction duration
m Transaction throughput
m Transaction trace
m Transaction utilization

The transaction trace view shows the beginning and the end of all data transactions, that is, the data phase
of every transaction. If aglobal master is somewhere not granted by abus, you will seethe name of that bus
in the transaction trace view.

Chapter 4 AHB and AHB-Lite Bus Model
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Creating a User-Defined Bus Analysis View

54

m Creating aClass

m Creating the init() and update() Functions

m Functionsfor Analysis Views

m Hooking Up the Custom Global and Custom Local Analysis Views
m Example of a Custom Bus Analysis View

m Specifying String and Color Mappings

m Example of a Custom Bus Analysis Trace View

Creating a Class
To write a custom bus analysis view, you have to create a class which is derived from the
AMBATLMAnalysisView class, as shown below.

class viewNane : public AVBATLMAnal ysi sVi ew {
private :

public :
vi ewNane( AMBANode *aNode,
const char *aNane) :
AVBATLMANal ysi sVi ew( aNode, aNane)

{
}

virtual void update() {

}

virtual void init() {

}
H

The constructor of your custom view hasto call the constructor of the AMBATLMAnNalysisView class.

Creating the init() and update() Functions
You haveto create the functions init() and update().

= Intheinit() function, you have to create al the analysis elements for your view. You can a so specify
how values will be mapped to strings to make your view more readable. Further, you can specify the
colors that will be used to display the different events.

= Intheupdate() function, you haveto specify which valueswill be put into the analysis database and when
they will be put into the database.

For this, you can use the predefined events and you can access all attributes of all transfersto collect data
for your analysisview. Thisisexplained in:

m Accessing Attributes of Transfers

m Predefined Events

Chapter 4 AHB and AHB-Lite Bus Model
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Accessing Attributes of Transfers
The following example illustrates accessing an attribute of atransfer:

AMBATLMEvent I nfo Sof T = pol | TLMEvent (curr_master _id, ASof TInitiator);
int EotStatusVal = Sof T.transaction->EotTrf. Status;

Predefined Events

To determine the moment at which datais sent to the analysis database, you have to use the predefined
events. For trace views this will then also be used to determine the moment where actions are started or
stopped.

For the AHB bus, these predefined events are:

m ARequest isthe moment at which the master has requested the bus, but is not granted the bus. So this
means that AReguest happens when a data transaction should be started but the transaction is not started
because the master is not granted the bus.

m AGrant isthe moment at which the master starts a data transaction.

m ASofTInitiator isthe moment at which the master starts a data transaction.

m ASofTTarget isthe moment at which the data transaction starts at the target side.
m AEofTTarget is the moment at which the data transaction ends at the target side.

ARequest and AGrant are master-specific events. This means that these events will only happen when that
particular master is accessing or trying to access the bus.

ASofTInitiator, ASof TTarget, and AEof TTarget are bus-specific events. They happen when one of the
masters and one of the slaves of that bus are interacting with each other. ASof TInitiator and ASof TTarget
are exactly the same for the AHB bus.

For the AHB-lite bus, the sameistrue asfor the AHB bus. The only differenceisthat ARequest and AGrant
do not exist, since the bus only has one master by definition, which makes the request-grant mechanism
obsol ete.

Chapter 4 AHB and AHB-Lite Bus Model
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Functions for Analysis Views
You can use the following functions to write your analysis view:

const vector<Peripheral Info> &etAlllnitiators() const;
The getAllInitiators() function returns a vector with as many entries as there are peripherals (so both

initiators and targets), but only the initiators are filled in. So to check whether an entry is an initiator or
not, seeif vectorelement.port != 0.

const vector<Peripheral | nfo> &get Al | Targets() const;
The getAll Targets() function returns a vector with as many entries as there are peripherals (so both

initiators and targets), but only the targets arefilled in. So to check whether an entry is atarget or not,
see if vectorelement.port != 0.

string getlnitiatorName(lDType initiatorlD) const;
string getTarget Nanme(| DType targetl D) const;

const AMBAPort *getlnitiator(lDType initiatorlD) const;
const AMBAPort *get Target (| DType targetl D) const;

| DType get|d(AMBAPort *port) const;
cw BaseDat a *get Anal ysi sDat aEl enent (1 DType I D, string el enNane);
cwrBaseData isthe base class of cwr AnalysisData. For more information on the cwr AnalysisData class,

see“cwrAnaysisData Class’ in the Analysis Manual.

cw BaseDat a *addAnal ysi sDat aEl ement (1 DType | D, const char *baseNane, const char
*nane, DataEl enent Type det, cw Anal ysi sView. : PreProcessi ngOpti on prepProc);

PreProcessingOption { MN, MAX, COV, AVE, TAV, SUM TRC, CNT, SPS, CPS };
For more information, see the “cwrAnaysisData Class’ of the Analysis Manual.
cw BaseDat a *get Anal ysi sDat aEl ement (1 DType | D1, |DType 1D2, string el enNane);

cwr BaseDat a *addAnal ysi sDat aEl erent (1 DType | D1, |DType |D2,
const char *baseName, const char *nane,
Dat aEl enent Type det,
cwr Anal ysi sVi ew: : PreProcessi ngOpti on preProc);
AMBATLMEvent I nfo pol | TLMEvent (| DType nodeOr Peri pheral | D,
AVBAAnal ysi sEvent event);
pol TMEvent is of type AMBATLMEventInfo, which has the following members:

= bool occurred;

= AMBAPort* initiatorID;

= AMBAPort* targetlD;

m AMBATransaction *transaction;
m bool initiatorlsPeripheral;

m bool targetlsPeripheral;

voi d getDirtyTarget s(AVMBAAnal ysi sEvent event, set<I|DType> &t argetl Ds);
A “dirty target” is atarget which is currently busy with atransaction.

void getDirtylnitiators(AVBAAnal ysi sevent event, set<lDType> & nitlDs);
A “dirty initiator” is an initiator which is at this moment in time busy with a transaction.

Chapter 4 AHB and AHB-Lite Bus Model
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Hooking Up the Custom Global and Custom Local Analysis Views

This custom analysis view should be written in a separate header file, which can have any name. You have
toinclude this header filein the file that you created to hook up your peripheralsto the platform dumped by
Platform Creator. Further, you have to hook up your custom global analysis views and your custom local
analysisviews.

For example (in the system.cpp file):

/'l Hookup custom gl obal view
Myd obal Vi ew nyd obal Vi ew( " cust om gl obal vi ew'") ;

/1 Hookup custom | ocal views

MyAHBVI ew nyAHBVI ewl( &us. ahb_nodel, "custom ahbview 1");
MyAHBVI ew nyAHBVI ew2( &us. ahb_node2, "custom ahbview 2");
MyAHBVI ew nyAHBVI ew3( &us. ahb_node3, "custom ahbview 3");

For the global analysisview, you just need to give thisview aname. Thelocal analysis views also need the
bus to which they belong as parameter. You can find the name of the busesin the platform.h file generated
by Platform Creator. These are the names you have specified in your Platform Creator run.

Example of a Custom Bus Analysis View

The example below is a custom bus analysis view that counts the number of continuous transactions. With
the setAttribute command you can specify the default value for the attributes of the view. These do not need
to be set, they can be set manually in System Designer when using the view, but by setting them in your
code, they will have a good default value. For more information, see “UnderStanding the Basic Chart
Types’ in the Analysis Manual.

CustomAnaViews.h contains:

#i f ndef CUSTOMANAVI EW H
#def i ne CUSTOVANAVI EW H

cl ass Cust omAHBVi ew : public AVBATLMAnal ysi sVi ew {
private :

public :
Cust omAHBVi ew( AMBANode *aNode,
const char *aNanme ) :

AVBATLMAnal ysi sVi e aNode, aNane)

{
setAttribute( "view', "BAR' );
setAttribute( "scal ex", "1000000" );

}

v

rtual void update() {

set <| DType> Active_Targets;

get DirtyTarget s( ASof TTarget, Active_Targets);
get DirtyTarget s( AEof TTarget, Active_Targets);

set<| DType>::iterator b = Active_Targets. begin();
set<| DType>::iterator e = Active_Targets. end();

for (; bl=e; ++b) {
AVBATLMEvent I nfo Sof T
AMBATLMEvent I nfo Eof T

pol | TLMEvent (*b, ASof TTarget);
pol | TLMEvent (*b, AEof TTarget);

if (EofT.occurred) {
if ( SofT.occurred ) {
if ( EBofT.initiatorID == Sof T.initiatorID) ({
/1 still a continuous transaction

Chapter 4 AHB and AHB-Lite Bus Model
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}
}
}

} else {
/1 transaction with a different master
/1 so continuous transaction has ended and can be counted
string n = "cont_transaction”;
cw Anal ysi sDat a<l ong> *d =
stati c_cast <cw Anal ysi sDat a<l ong>*>( get Anal ysi sDat aEl enent
(Eof T.initiatorl D->analysislD, n));
d->col l ect(1);

} else {
/1 continuous transaction has ended and can be counted
string n = "cont_transaction”;

cw Anal ysi sDat a<l ong> *d =
stati c_cast <cw Anal ysi sDat a<l ong>*>( get Anal ysi sDat aEl enent
(Eof T.initiatorl D>anal ysislID, n));
) d->col lect (1);

virtual void init() {

vect
vect

or<Peri pheral I nfo>::const _iterator b
or<Peri pheral I nfo>::const _iterator e

nn
«
@
> 2>
S

for (; b'!=1¢e ++b ) {
if ( (*b).port !'=0)
string n = "cont_transaction_";
n += (*b).nane;
I/l Create data element for this slave
cw BaseData *d = addAnal ysi sDat aEl enent( (*b).id, "cont_transaction”
n.c_str(), detLong, cw Anal ysisView : CNT );
}
}
}
b
#endi f
Chapter 4
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system.cpp contains:

#i
#i
#i
#i
#i

#i

ncl ude <systent. h>

ncl ude "platformh"

ncl ude "Full _AHB_FRBM h"

ncl ude "Ful | _AHB_FRBS. h"

ncl ude "AVBA/ cw _anba_def aul t _sl ave. h"

ncl ude " Cust omAHBViI ew. h"

int sc_main (int argc, char *argv[]) {

Chapter 4

/1 instantiate sone sc_nodul es

Ful | _FRBMk> naster 1("naster1i);

Ful | _FRBM<> naster2("master2");

Ful | _FRBM<> nmast er 3("master3");

Ful | _FRBS_RW sl avel("sl avel");

Ful | _FRBS_RW sl ave2("sl ave2");

AHBLI t e_def sl ave def sl ave("defslave");

/1 instantiate the sc_nodul e that contains the bus sinmulators

/1 this sc_nodule is generated by PCT.

/1 The nane of this nodule ("MyPlatfornm') is chosen by the Platform
/Il Creator user.

MyPI at f or m bus("bus");

sc_clock clk("d ock", 4, SC NS, 0.5, 0, SCNs, false);
bus. cl k(cl k);

mast er 1. cl k(cl k) ;

mast er 2. cl k(cl k) ;

mast er 3. cl k(cl k) ;

sl avel. cl k(cl k) ;

sl ave2. cl k(cl k) ;

hookup masters and slaves to the platform

/1
/1
// the nanes "nmasterl", "master2",... are the nanes of the ports
/1 chosen by the PCT-user.

mast er 1. p(*bus. master1);
mast er 2. p(*bus. naster 2) ;
mast er 3. p(*bus. master 3) ;
def sl ave. p(*bus. def sl ave);
sl avel. p(*bus. sl avel);

sl ave2. p(*bus. sl ave2);

Cust omAHBVI ew Cust omAHBVI ew &us. ahb_node, " Cont TransCount");
sc_start();

return O;
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Specifying String and Color Mappings
Especially in trace viewsit can be very useful to do amapping of the possible values to meaningful strings,
like for example the name of the target that is being accessed.

To make your view more clear, you can specify the following:

m The string that will be shown for a specific analysis value

m The string that will appear in the pop-up window when you place your cursor above an analysis element
m The border color of the different analysis elements

m Thefill color of the different analysis elements

When you want to specify one of the above items, you need to declare a cwrMapAttrib for it and you need
to include cwr MapAittrib.h in the header file of your custom analysis view.

You have to use the insert(string val ue, string r esul t ) function to specify the mapping.

After you have specified all mappings, you have to set the attributes for the element you want to define.
First, you have to use setAttribute to specify a string for you cwr MapAttrib, then you need to specify for
which attribute you want to use this map.

For example (fill color):

setAttribute("value2fillcol or_map", fillcol orMap);
setAttribute("fillcolor", "$PARAM MAP(val ue2fillcol or_map, $DATAFI ELD(val ue))");
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You can set the following attributes:

= datalabel
= popuplabel
m fillcolor
= bordercolor

Example of a Custom Bus Analysis Trace View

In the example below atrace view is specified for AHB, which gives information on the name of the target
that is being accessed, the type of response that isissued by the target, the mode of the transaction
(nonsequential, sequential, or busy) and whether thelock is set on or off. When the response of atransaction
isnot “ok”, thisis highlighted by displaying that transaction in red.
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CustomAHBTraceView.h contains;

#i f ndef CUSTOMAHBTRACEVI EW H
#defi ne CUSTOVAHBTRACEVI EW H

#i ncl ude "cw MapAttrib. h"

cl ass CustoniraceView : public AVBATLMAnal ysi sVi ew {
private :

public :
Cust onilr aceVi em{ AMBANode *aNode,
const char *aNane )
AVBATLMAnal ysi sVi e aNode, aNane)

}

virtual void update() {
set <I DType> Active_Targets;
get DirtyTarget s( ASof TTarget, Active_Targets);
get DirtyTar get s( AEof TTarget, Active_Targets);

set<| DType>::iterator b
set<| DType>::iterator e

Active_Targets. begin();
Active_Targets.end();

string n = "utilization";

/1 Go over all active targets.

/1 1f the target is busy with the end of a transaction (EofT),

/1 set the Anal ysisDataEl ement of the initiator which was performng a
/] transaction with that target, to 0. This means that there is no

// transaction anynore.

for (; bl=e; ++b) {

AVBATLMEvent I nfo Eof T = pol | TLMEvent (*b, AEof TTarget);

if ( EofT.occurred )
cw Anal ysi sDat a<l ong> *d =
stati c_cast <cw Anal ysi sDat a<l ong>*>( get Anal ysi sDat aEl enent
(Eof T.initiatorl D >analysislID, n));
d->col |l ect (0);

}
b = Active_Targets. begin();

/1 Go over all active targets.

/1 1f the target is busy with the start of a transaction (SofT),

/1 find out information on that transaction:

/1 response: ok, error, retry or split

/1 mode: nonsequential, sequential or busy

/1 1ock: lock or no |ock

/1 Set the Anal ysisDataEl ement of the initiator which was performng a
/'l transaction with that target, to the value according to the transaction
/1 infornation.

for (; bl=e; ++b) {

AVBATLMEvent I nfo Sof T = pol | TLMEvent (*b, ASof TTarget);

if ( SofT.occurred )
int EotStatusVal = SofT.transaction->EotTrf. Status;
if (BotStatusVal == tlntplit) { // check if there is a split response
cwr Anal ysi sDat a<l ong> *d
stati c_cast <cw Anal ysi sDat a<l ong>*>( get Anal ysi sDat aEl enent
(Sof T.initiatorl D >analysislD, n));
d- >col | ect (Sof T. t arget | D- >anal ysi sl D + 0x3000) ;
} else if (EotStatusVal == tlnRetry) { // check if there is a retry response
cw Anal ysi sDat a<l ong> *d =
stati c_cast <cw Anal ysi sDat a<l ong>*>( get Anal ysi sDat aEl enent
(Sof T.initiatorlD->analysisID, n));
d->col | ect (Sof T. t ar get | D- >anal ysi sI D + 0x2000) ;
} else if (EotStatusVal == tlnError) { // check if there is an error response
cw Anal ysi sDat a<l ong> *d =
stati c_cast <cw Anal ysi sDat a<l ong>*>( get Anal ysi sDat aEl enent
(Sof T.initiatorl D >analysislD, n));
d- >col | ect (Sof T. target | D- >anal ysi sI D + 0x1000) ;
} else { // there is a "nornal" ok response
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}

VI

int TransTypeVal = Sof T.transaction->AddrTrf. Type;

int LockVal = SofT.transaction->LockTrf. Lock;
int BurstGoupVal = Sof T.transacti on->Addr Trf. G oup;
if (TransTypeVal == t| nReadAt Address ||
TransTypeVal == t|I nmNiteAt Address) ({
if (BurstGoupVal == tlnSingle ||
Burst G oupVal == tlnBurstStart) { // there is a nonsequential transfer

cw Anal ysi sDat a<l ong> *d =
stati c_cast <cw Anal ysi sDat a<l ong>*>( get Anal ysi sDat aEl enent
(Sof T.initiatorl D >analysislD, n));

d- >col | ect (0x10000* (2*(LockVal == 0) + 5*(LockVal == 1)) +
Sof T. target | D- >anal ysi sl D) ;
} else if (BurstGoupVal == tlnBurstCont) { // there is sequential transfer

cw Anal ysi sDat a<l ong> *d =
stati c_cast <cw Anal ysi sDat a<l ong>*>( get Anal ysi sDat aEl enent
(Sof T.initiatorl D >analysislD, n));
d- >col | ect (0x10000*(3*(LockVal == 0) + 6*(LockVal == 1)) + SofT.targetlD >analysislD);

}
} else if (TransTypeVal == tInldle & Burst G oupVal ==
tInmBurstlidle) { // there is a busy transfer
cw Anal ysi sDat a<l ong> *d =
stati c_cast <cw Anal ysi sDat a<l ong>*>( get Anal ysi sDat aEl enent
(Sof T.initiatorlD->analysisID, n));
d->col | ect (0x10000*( (LockVal == 0) + 4*(LockVal == 1)) + SofT.targetl D >anal ysislD);
}

ual void init()

The "getAlllnitiators"” function returns a vector with as many entries as
there are peripherals (so both initiators and targets), but only the
initiators are filled in.

/!l So to check whether an entry is an initiator or not, see if

rt
11
/1
Il

/'l vector-element.port != 0 (this check is used later on in the code).
vect or<Peripheral Info>::const_iterator b_i = getAlllnitiators().begin();
vector<Peri pheral I nfo>::const _iterator e_i = getAlllnitiators().end();

cwr MapAttrib val ue2string;
cw MapAttrib popupMap;

cw MapAttrib fillcol or Map;
cwr MapAttrib bordercol or Map;

string tra_color = "$ffffb0"; // sets the color to an RGB value of light yellow
/l Go over all initiators.

/1 Set the data | abel and the colors for all possible values.

for (; b_i '=e_i; ++b_i

/! we need to check whether this entry of the peripherals vector is
// an initiator or not
if ( (*b_i).port '=0) {

string n = "utilization";

n += (*b_i).name; // name of the initiator

/1 Create data elenment for this initiator
cw BaseData *d = addAnal ysi sDat aEl ement ( (*b_i).id, "utilization", n.c_str(), detlLong,
cwr Anal ysisView : TRC );

/1 The "getAll Targets" function returns a vector with as many entries as
/1 there are peripherals (so both initiators and targets), but only the
/l targets are filled in.

/1 So to check whether an entry is a target or not, see if

// vector-element.port !'= 0 (this check is used later on in the code).
vect or<Peri pheral I nfo>::const _iterator b_t = getAll Targets().begin();
ve =

ctor<Peripheral Info>::const_iterator e_t get Al l Targets().end();

/1 Go over all initiators.

/1 Set the data | abel and the colors for all possible values.

for (; b_t !'=e_t; ++tb_ t )
/! we need to check whether this entry of the peripherals vector is
// a target or not
if (

r
/
/ t

f (*b_t).port '=0)

/!l Here the string that will appear in the analysis view
/1 can be specified. As well as the string that is used

/1 in the popup wi ndow and the colors that will be used to
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di spl ay the data.
The string that will appear in the analysis vieww || be
set to the name of the target.
The popup wi ndow will display information |ike
the name of the target, the type of response,
the nmode of the transaction and information on the |ock.
Split, retry and error response will be displayed in red.
/1l The "ok" responses will be colored in Iight yellow
char str[100];
sprintf(str, "%", b_t->d + 0x3000);
val ue2string.insert(str, (*b_t).nane);
char t[1000];
sprintf(t, "target = %\n"
"response = split",(*b_t).nanme.c_str());
/1 When the anal ysis data equals the target id plus
/1 0x3000, we know that there is a split response
/1 issued by that target (see function update() at
/1 the top of this file).
popupMap.insert(str, t);
fillcolorMap.insert(str, "RED");
bordercol or Map.insert(str, "BLACK");
sprintf(str, "%", b_t->d + 0x2000);
val ue2string.insert(str, (*b_t).nane);
sprintf(t, "target = %\n"
"response = retry", (*b_t).nanme.c_str());
fillcolorMap.insert(str, "RED");
bordercol or Map.insert(str, "BLACK");
popupMap.insert(str, t);
sprintf(str, "%", b_t->d + 0x1000);
val ue2string.insert(str, (*b_t).nane);
sprintf(t, "target = %\n"
"response = error",(*b_t).nanme.c_str());
fillcolorMap.insert(str, "RED");
bordercol or Map.insert(str, "BLACK");
popupMap.insert(str, t);
sprintf(str, "%", b_t->d + 131072);
val ue2string.insert(str, (*b_t).nane);
sprintf(t, "target = %\n"
"response = ok\n"
"mode = nonsequential\n"
"lock = off", (*b_t).name.c_str());
popupMap.insert(str, t);
fillcolorMap.insert(str, tra_color);
bordercol or Map.insert(str, "BLACK");
sprintf(str, "%", b_t->d + 327680);
val ue2string.insert(str, (*b_t).nane);
sprintf(t, "target = %\n"
"response = ok\n"
"mode = nonsequential\n"
"lock = on", (*b_t).nanme.c_str());
popupMap.insert(str, t);
fillcolorMap.insert(str, tra_color);
bordercol or Map.insert(str, "BLACK");
sprintf(str, "%", b_t->d + 196608);
val ue2string.insert(str, (*b_t).nane);
sprintf(t, "target = %\n"
"response = ok\n"
"mode = sequential\n"
"lock = off",(*b_t).name.c_str());
popupMap.insert(str, t);
fillcolorMap.insert(str, tra_color);
bordercol or Map.insert(str, "BLACK");
sprintf(str, "%", b_t->d + 393216);
val ue2string.insert(str, (*b_t).nane);
sprintf(t, "target = %\n"
"response = ok\n"
"mode = sequential\n"
"lock = on", (*b_t).nanme.c_str());
popupMap.insert(str, t);
fillcolorMap.insert(str, tra_color);
bordercol or Map.insert(str, "BLACK");
sprintf(str, "%", b_t->d + 0x10000);
val ue2string.insert(str, (*b_t).nane);
sprintf(t, "target = %\n"
"response = ok\n"
"mode = busy\n"

~————
~—————
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b

"lock = of f",(*b_t).name.c_str());
popupMap.insert(str, t);
fillcolorMap.insert(str, tra_color);
bordercol or Map.insert(str, "BLACK");
sprintf(str, "%", b_t->d + 262144);
val ue2string.insert(str, (*b_t).nane);
sprintf(t, "target = %\n"

"response = ok\n"

"mode = busy\n"

"lock = on",(*b_t).nanme.c_str());
popupMap.insert(str, t);
fillcolorMap.insert(str, tra_color);
bordercol or Map.insert(str, "BLACK");
bordercol or Map.insert("0", "NONE");

}
}
}

}

setAttribute("value2string_nmap", value2string);

set Attribute("datal abel ", "$PARAM MAP(val ue2string_map, $DATAFI ELD(val ue))");
setAttribute("val ue2popup_map", popupMap);

set Attribute("popupl abel ", "$PARAM MAP(val ue2popup_nap, $DATAFI ELD(val ue))");
setAttribute("value2fillcolor_map", fillcolorMp);

setAttribute("fillcolor", "$PARAM MAP(val ue2fillcol or_nmap, $DATAFIELD(value))");
set Attribute("val ue2bordercol or _map", bordercol or Map);

set Attribute("bordercol or”, "$PARAM MAP(val ue2bordercol or_map, $DATAFI ELD(val ue))")

#endi f
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Chapter 5

Input-Stage and Output-Stage Bus Model

This chapter describes the Input-Stage and Output-Stage Bus Model.
m Multilayer Definition

m Preconditions

m Setting Parameters

m AnaysisViews

Multilayer Definition

A multilayer structure consists of a number of input stages and a number of output stages. Thereisno real
multilayer bus model, but a combination of input-stage an output-stage bus models.

The input-stage an output-stage bus model s together form the multilayer AHB interconnection scheme, as
described in “Multilayer AHB Overview” of the AMBA user documentation. This multilayer AHB
interconnection scheme, which is based on the AHB protocol, enables parallel access paths between
multiple initiators and targetsin asystem. Thisis achieved by using amore complex interconnection matrix
and gives the benefit of increased overall bus bandwidth, and a more flexible system architecture.

The following describes:

m |nput-Stage Node Definition

m Output-Stage Node Definition

m Forming a Multilayer Bus with Input-Stage and Output-Stage Buses

Input-Stage Node Definition

Aninput stageis responsible for holding the address and control information when the transfer to a shared
slave cannot start immediately. The generated input stage is based on the input stage of the AHB Example
AMBA System - ARM 1DDI 0170A.

Output-Stage Node Definition

An output stage is used to select which of the various input layersis routed to the target. The generated
output stage is based on the output stage of the AHB Example AMBA System - ARM DDI 0170A.
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Forming a Multilayer Bus with Input-Stage and Output-Stage Buses

For every initiator connected to the multilayer structure, you need an input-stage bus.

For every target connected to the multilayer structure, you need an output-stage bus.

You then need to connect the input-stage bus to the output-stage bus which is connected to atarget which
the input-stage bus (or the initiator connected to it) must be able to access.

This gives you, for example, the following structure:

¥ clock

¥E_clock targetl

initiatorl '

Inputstage QutputStage

clock it $¥3%_cleck g)

initiatorZ target?

Inputstagel Qutputstagel

In this case, Initiator1 can access targetl and target2.

Initiator2 can only access target2.

Preconditions

To be able to successfully generate an input-stage or output-stage bus, al preconditions listed below must
be met.

66

If thereisaviolation against one or more of these preconditions, error messages will be generated by
Platform Creator during the specification of the bus.

The following preconditions must be fulfilled for both the input-stage and the output-stage bus:

At least oneinitiator port and one target port must be connected to the bus.

The protocol of eachinitiator port and each target port must be an AHB or AHB-lite protocol, depending
on thetype of the bus. For information on the available protocols, see “AHB Protocols’ on page 16. Both
TLM and pin-accurate protocols are available.

The width of the dataterminals of the initiator and target ports must be 8, 16, 32,0r 64 hits.
Initiator ports must use byte addressing.

The memory locations of AHB slaves must be aligned on a 1 KB boundary, as specified in the AMBA
Soecification (Rev 2.0).

For each remap 1D, there must be at least one peripheral with a memory region for that remap ID.
Each peripheral must have a memory region for at least one remap ID.
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The following describes:

Preconditions for the Input-Stage Bus
Preconditions for the Output-Stage Bus

Preconditions for the Input-Stage Bus
The following preconditions must be fulfilled:

The priority of each master must be unique.

Only one initiator port can be connected to the input-stage.

Multiple output stages can be connected to an input stage.

Each of theinitiator ports must be one of the following:

m An AHB initiator (user-defined peripheral).

m An AHB-lite initiator (user-defined periphera).

m An AHB-lite bus (see Chapter 4, “AHB and AHB-Lite Bus Model,” on page 45).
m An AHB bus (see Chapter 4, “AHB and AHB-Lite Bus Model,” on page 45).

= An output-stage node.

m A Downsize bridge. For more information, see Chapter 8, “Downsizer Bridge,” on page 95.

Each of the target ports must be:
= An output-stage bus

Preconditions for the Output-Stage Bus
The following preconditions must be fulfilled:

Only one target port can be connected.

Each of theinitiator ports must be one of the following:

m A input-stage bus

Multiple input-stage buses can be connected to the output-stage bus.
Each of the target ports must be one of the following:

A user-defined peripheral with an AHB-lite protocol.

An AHB-lite bus.

An input-stage bus.

An APB bus. For more information, see Chapter 6, “APB Bus Model,” on page 81.

m A Downsize bridge. For more information, see Chapter 8, “Downsizer Bridge,” on page 95.

For more information about the AHB and AHB-lite protocols, see “AHB Protocols’” on page 16.
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Setting Parameters

The following describes the parameters that can be set in Platform Creator. These parameters do not have
an effect at the PV abstraction level.

m |nput-Stage and Output-Stage Bus Parameters
m |nput-Stage-Bus-Specific Parameters
m Output-Stage-Bus-Specific Parameters

Input-Stage and Output-Stage Bus Parameters
The parameters described in the following are available on both input-stage and output-stage buses.

m Specifying the Endianess

Specifying the Endianess
In the parameters of the bus, you can specify whether the bus uses the little-endian or big-endian mode.

Parameters - /HARDWARE/_InputStage

Mame |Value | Master Port Protocols | Slave Port Protocols % I
-~} Black properties 5 DefSlaveTargst 5 AHBInitiator
{ e = Addressing Mode S hALTarget 4 4HBLitelnitiator

= Mame i_lnputstage =PV _Target = AHBLiteTarget

Extra properties = PY_Initiator

= comparatar_width 4 = PY_Target

= default_slave_necessarytrue
: = little_endian true
=& Generatar parameters

L = language TLM

Console I Block Editor ] Parameter Editor IMemory hdap Table I tdemory haps I Constraint Editor I Protocol Editor I Bus Editor I Generator Editor I

Changing the endianess has no influence when using only TLM peripherals, sincethisis abstracted away at
the TLM abstraction level.
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Input-Stage-Bus-Specific Parameters

The following parameters are only applicable to the input-stage bus. They are not available on an output-
stage bus.

m Specifying Whether the Bus Has a Default Slave
m Specifying the Comparator Width

Specifying Whether the Bus Has a Default Slave
For more information about the default slave, see the ARM AMBA AHB Specification (Rev. 2).

To specify whether the bus has a default dave:
1 InPlatform Creator, select the bus for which you want to edit the default slave setting.
2 Edit the parameters of the bus as shown in the above figure. The options are:

m true enables the default ave of the node.

m false disables the default slave of the node.

NOTE If no default daveis present, and an access is done to memory space not allocated to a certain
peripheral, the simulation will exit.

For more information, see “Bus-Node and Port Parameters’ in the Platform Creator User Manual.

Specifying the Comparator Width

This parameter has no influence on the generated TLM bus. It is used by the AMBA RTL generator when
the address decoder is built. For moreinformation, see Chapter 10, “Generating an RTL Bus,” on page 105.
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Output-Stage-Bus-Specific Parameters

70

m Specifying the Arbitration Scheme
m Specifying the Arbitration Priority of an Output-Stage Bus Target Port

Specifying the Arbitration Scheme
To specify the arbitration scheme:
1 In Platform Creator, select the output-stage bus for which you want to set the arbitration scheme.

2 Edit the parameters of the output-stage bus as shown in the following figure. The available arbitration
schemes are:

m Fixed-priority arbitration
m Round-robin arbitration

Parameters - /FHARDWARES_OutputStage

Mame % |Value Master Port Protocals | Slave Port Protocols
-} Block properties 5 AHBLiteTarget 4 MLTarget
= Addressing Mode S PY_Target =PV _Initiator

= Mame i_Cutputstage =PV_Target
-I- ] Extra properties
{ b = arbifration_scheme fixed
= = litfle_endian true
=&} Generator parameters

b= language TLM

Consale | Block Editor | Parameter Editor | Memory Map Table | memory Maps | Constraint Editor | Protocal Editor | Bus Editor | Generator Editar |

For more information, see “Bus-Node and Port Parameters’ in the Platform Creator User Manual.
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Specifying the Arbitration Priority of an Output-Stage Bus Target Port
To specify the arbitration priority of an output-stage bus:

1 InPatform Creator, select thetarget port on the output-stage bus for which you want to set the arbitration
priority.

2 Edit the parameters of that port as shown in the following figure.

FParameters - /HARDW ARE/_OutputStages/C_1_s

Mame |Value I;
2. I+C 1 s
=~ 3 Extra Parameters
= pririty o] |
=- 3 Optional pins
- o= Sddr false
- = Burst false
- = HREADYin false
- = Mastlock false
- = NRW false —
- = Prot false
- = Gize false
=- 2| Port Properties
- = Addressinghode 1 Byte
- = Category
- = Direction InOut LI
Console I Block Editor ] Parameter Editar |Mem0ry Map Tahle I Memory Maps I Constraint Editor I Protocol Editor I Bus Editar I Generator Editor I

For more information, see “Bus-Node and Port Parameters’ in the Platform Creator User Manual.
NOTE The priority of each target port of the bus must be unique for that bus.

The priority can be anything between 0 (highest priority), and n—1, wheren isthe number of initiator ports
connected to that bus.

When you have selected the round-robin arbitration scheme (see “ Specifying the Arbitration Scheme” on
page 70), the specified priority reflects the order in which the initiator ports can be granted.
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Analysis Views

The AMBA Bus Library enables views of the bus analysis library offered by System Designer. These
analysis views enable you to get a complete overview of the strong and weak points of your design. The
trace views can a so be used to debug the design by monitoring the transactions between the masters and the
dlaves. If the standard analysis views do not give enough information, you can write your own analysis
views. The procedure is described in “ Creating a User-Defined Bus Analysis View” on page 73.

For information on the views of the bus analysislibrary, see“Bus AnaysisLibrary” inthe Analysis Manual.
The following describes:

m Loca Analysis Viewsfor the Output-Stage Bus
m Loca AnalysisViewsfor the Input-Stage Bus
m Globa Analysis Views

m Creating a User-Defined Bus Analysis View

Local Analysis Views for the Output-Stage Bus

72

Thefollowing local analysis views are available for the AHB bus:

m Bus contention statistics
m Bus contention trace

m Master wait total

m Master wait trace

= Transaction count

m Transaction duration

m Transaction throughput
m Transaction trace

m Transaction utilization

The start of the wait of a particular master is defined as the moment the master has requested the bus but is
not granted the bus. The end of the wait is defined as the moment the master starts a data transaction.

The transaction trace view shows the beginning and the end of all datatransactions, that is, the data phase
of every transaction.
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Local Analysis Views for the Input-Stage Bus
The following local analysis views are available for the AHB-lite bus:
m Transaction count
m Transaction duration
m Transaction throughput
m Transaction trace
m Transaction utilization

The transaction trace view shows the beginning and the end of all data transactions, that is, the data phase
of every transaction.

Global Analysis Views
Thefollowing global analysisviews are available:

m Transaction count
Transaction duration

m Transaction throughput
m Transaction trace
m Transaction utilization

The transaction trace view shows the beginning and the end of all data transactions, that is, the data phase
of every transaction. If aglobal master is somewhere not granted by abus, you will seethe name of that bus
in the transaction trace view.

Creating a User-Defined Bus Analysis View
m Creating aClass
m Creating the init() and update() Functions
m Functionsfor Analysis Views
m Hooking Up the Custom Global and Custom Loca Analysis Views
m Example of a Custom Bus Analysis View
m Specifying String and Color Mappings
m Example of a Custom Bus Analysis Trace View
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Creating a Class
To write a custom bus analysis view, you have to create a class which is derived from the
AMBATLMAnalysisView class, as shown below.

class viewNane : public AVBATLMAnal ysi sVi ew {
private :

public :
vi ewNane( AMBANode *aNode,
const char *aName) :
AMBATLMAnal ysi sVi ew( aNode, aNane)

{
}

virtual void update() {

}

virtual void init() {

}
H

The constructor of your custom view hasto call the constructor of the AMBATLMAnNalysisView class.

Creating the init() and update() Functions
You have to create the functions init() and update().

= Intheinit() function, you have to create al the analysis elements for your view. You can a so specify
how values will be mapped to strings to make your view more readable. Further, you can specify the
colors that will be used to display the different events.

= Intheupdate() function, you haveto specify which valueswill be put into the analysi s database and when
they will be put into the database.

For this, you can use the predefined events and you can access al attributes of all transfersto collect data
for your analysisview. Thisis explained in:

m Accessing Attributes of Transfers

m Predefined Events

Accessing Attributes of Transfers
The following example illustrates accessing an attribute of atransfer:

AMBATLMEvent I nfo Sof T = pol | TLMEvent (curr_master _id, ASof TInitiator);
int EotStatusVal = SofT.transaction->EotTrf. Status;
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Predefined Events

To determine the moment at which datais sent to the analysis database, you have to use the predefined
events. For trace views this will then also be used to determine the moment where actions are started or
stopped.

For the output-stage bus, these predefined events are:

m ARequest isthe moment at which the master has requested the bus, but is not granted the bus. So this
means that AReguest happens when a data transaction should be started but the transaction is not started
because the master is not granted the bus.

m AGrant isthe moment at which the master starts a data transaction.

m ASofTInitiator isthe moment at which the master starts a data transaction.

m ASofTTarget isthe moment at which the data transaction starts at the target side.
m AEofTTarget isthe moment at which the data transaction ends at the target side.

ARequest and AGrant are master-specific events. This means that these events will only happen when that
particular master is accessing or trying to access the bus.

ASofTInitiator, ASof TTarget, and AEof T Target are bus-specific events. They happen when one of the
masters and one of the slaves of that bus are interacting with each other. ASof TInitiator and ASof TTarget
are exactly the same for the input-stage bus.

For the output-stage bus, the same is true as for the input-stage bus. The only difference is that ARequest
and AGrant do not exist, since the bus only has one master by definition, which makes the request-grant
mechanism obsol ete.
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Functions for Analysis Views
You can use the following functions to write your analysis view:

const vector<Peripheral Info> &etAlllnitiators() const;
const vector<Peripheral | nfo> &get Al |l Targets() const;
string getlnitiatorName(lDType initiatorlD) const;
string getTarget Nanme(| DType targetl D) const;

const AMBAPort *getlnitiator(lDType initiatorlD) const;
const AMBAPort *get Target (| DType targetl D) const;

| DType get| d(AMBAPort *port) const;

cw BaseDat a *get Anal ysi sDat aEl ement (1 DType I D, string el enName);
cwrBaseData is the base class of cwr AnalysisData. For more information on the cwr AnalysisData class,

see “cwrAnaysisData Class’ in the Analysis Manual.

cw BaseDat a *addAnal ysi sDat aEl ement (1 DType | D, const char *baseNane,
const char *nane, DataEl enent Type det,
cw Anal ysi sVi ew. : PreProcessi ngOpti on preProc);

PreProcessi ngOption { M N, MAX, COV, AVE, TAV, SUM TRC, CNT, SPS, CPS };
For more information, see the “cwrAnalysisData Class’ of the Analysis Manual.

cwr BaseDat a *get Anal ysi sDat aEl erent (1 DType | D1, |DType 1D2, string el enNane);
cw BaseDat a *addAnal ysi sDat aEl enent (1 DType | D1, |DType |D2,
const char *baseNane, const char *nane,
Dat aEl enent Type det,
cw Anal ysi sVi ew. : PreProcessi ngOpti on preProc);

AMBATLMEvent | nfo pol | TLMEvent (I DType nodeOr Peri pheral | D,
AMBAANnal ysi sEvent event);
pol TMEvent is of type AMBATLMEventlnfo, which has the following members:

m bool occurred;

= AMBAPort* initiatorID;

m AMBAPort* targetiD;

m AMBATransaction *transaction;
m bool initiatorIsPeripheral;

m bool targetlsPeripheral;

voi d get Di rtyTarget s(AVBAAnal ysi sEvent event, set<I|DType> &t argetl Ds);
A “dirty target” is atarget which is currently busy with a transaction.

void getDirtylnitiators(AVBAAnal ysi sEvent event, set<IDType> & nitlDs);
A “dirty initiator” is an initiator which is at this moment in time busy with a transaction.
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Hooking Up the Custom Global and Custom Local Analysis Views

This custom analysis view should be written in a separate header file, which can have any name. You have
toinclude this header filein the file that you created to hook up your peripheralsto the platform dumped by
Platform Creator. Further, you have to hook up your custom global analysis views and your custom local
analysisviews.

For example (in the system.cpp file):

/'l Hookup custom gl obal view
Myd obal Vi ew nyd obal Vi ew( " cust om gl obal vi ew'") ;

/1 Hookup custom | ocal views

Myl nput St Vi ew nyl nput St Vi ewl( &us. i nput st age_nodel, "custom.i nputstview 1");
Myl nput St Vi ew nyl nput St Vi ew2( &us. i nput st age_node2, "custom.i nputstview 2");
Myl nput St Vi ew nmyl nput St Vi ew3( &us. i nput st age_node3, "custom.i nputstview 3");

For the global analysisview, you just need to give thisview aname. Thelocal analysis views also need the
bus to which they belong as parameter. You can find the name of the busesin the platform.h file generated
by Platform Creator. These are the names you have specified in your Platform Creator run.
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Example of a Custom Bus Analysis View

The example below is a custom bus analysis view that counts the number of continuous transactions. With
the setAttribute command you can specify the default value for the attributes of the view. These do not need
to be set, they can be set manually in System Designer when using the view, but by setting them in your
code, they will have a good default value. For more information, see “UnderStanding the Basic Chart
Types’ in the Analysis Manual.

CustomAnaViews.h contains:

#i f ndef CUSTOVANAVI EW H
#def i ne CUSTOVANAVI EW H

cl ass Custom nput StView : public AMBATLMAnal ysisVi ew {
private :

public :
Cust om nput St Vi ew( AMBANode *aNode,
const char *aNanme ) :
AVBATLMAnal ysi sVi e aNode, aNane)

{
setAttribute( "view', "BAR' );
setAttribute( "scal ex", "1000000" );
}
virtual void update() {

set <| DType> Active_Targets;
getDirtyTarget s(ASof TTarget, Active_Targets);
get DirtyTar get s( AEof TTarget, Active_Targets);

set<| DType>::iterator b = Active_Targets. begin();
set<| DType>::iterator e = Active_Targets. end();

for (; b!=e; ++b)
AMBATLMEvent I nfo Sof T

pol | TLMEvent (*b, ASof TTarget);
AMBATLMEvent | nfo Eof T

pol | TLMEvent (*b, AEof TTarget);

if (EofT.occurred)
if ( SofT.occurred )

if ( EofT.initiatorID == Sof T.initiatorID) {
/1 still a continuous transaction

} else {
/1 transaction with a different master
/1 so continuous transaction has ended and can be counted
string n = "cont_transaction";
cw Anal ysi sDat a<l ong> *d =

static_cast <cw Anal ysi sDat a<l ong>*>( get Anal ysi sDat aEl enent
(Eof T.initiatorl D->analysislD, n));

d->col l ect(1);

}

} else {
/1 continuous transacti on has ended and can be counted
string n = "cont _transaction";

cw Anal ysi sDat a<l ong> *d =
stati c_cast <cw Anal ysi sDat a<l ong>*>( get Anal ysi sDat aEl enent
(Eof T.initiatorl D->anal ysislID, n));
d->col l ect(1);

virtual void init() {

vect or <Peri pheral I nfo>::const _iterator b = getAlllnitiators().begin();
vect or<Peripheral Info>::const_iterator e = getAlllnitiators().end();
for (; b!=1e ++b ) {
if ( (*b).port !'=0)
string n = "cont_transaction_";
n += (*b).nane,
Chapter 5 Input-Stage and Output-Stage Bus Model
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/1l Create data elenent for this slave
cw BaseData *d = addAnal ysi sDat aEl ement ( (*b).id,

}
}
}

b
system.cpp contains;

#i ncl ude <systent. h>

#i ncl ude "platformh"

#i ncl ude "Ful | _AHB _FRBM h"

#i ncl ude "Full _AHB_FRBS. h"

#i ncl ude "AMBA/ cwr _anba_def aul t _sl ave. h"

#i ncl ude "Custom nput St Vi ew. h"
int sc_main (int argc, char *argv[]) {
/] instantiate some sc_nodul es

Ful | _FRBMk> naster 1("nmaster1i);

Ful | _FRBM<> naster2("master2");

Ful | _FRBM<> nast er 3("master3");

Ful | _FRBS_RW sl avel("sl avel");

Ful | _FRBS_RW sl ave2("sl ave2");

AHBLi t e_def sl ave def sl ave("defslave");

"cont _transaction", n.c_str(), detLon

cw Anal ysi sVi ew.

// instantiate the sc_npdule that contains the bus simulators
/

/ this sc_mpdule is generated by PCT.
/1 The nanme of this nodule ("MPlatfornt) is chosen by
MyPI at f or m bus("bus");

sc_clock clk("d ock", 4, SC NS, 0.5, 0, SCNS, false);
bus. cl k(cl k);

mast er 1. cl k(cl k) ;

mast er 2. cl k(cl k) ;

mast er 3. cl k(cl k) ;

sl avel. cl k(cl k) ;

sl ave2. cl k(cl k) ;

hookup nmasters and slaves to the platform

/1
I
// the nanes "nmasterl", "master2",... are the nanes of
/1 chosen by the PCT-user.

mast er 1. p(*bus. master1);

mast er 2. p( *bus. master 2) ;

mast er 3. p(*bus. master 3) ;

def sl ave. p(*bus. def sl ave);

sl avel. p(*bus. sl avel);

sl ave2. p(*bus. sl ave2);

Cust om nput St Vi ew Cust om nput St Vi ew &us. i nput st age_node,
sc_start();

return O;

the PCT-user.

the ports

" Cont TransCount ") ;
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Specifying String and Color Mappings
Especially in trace viewsit can be very useful to do amapping of the possible values to meaningful strings,
like for example the name of the target that is being accessed.

To make your view more clear, you can specify the following:

m The string that will be shown for a specific analysis value

m The string that will appear in the pop-up window when you place your cursor above an analysis element
m The border color of the different analysis elements

m Thefill color of the different analysis elements

When you want to specify one of the above items, you need to declare a cwrMapAttrib for it and you need
to include cwr MapAittrib.h in the header file of your custom analysis view.

You have to use the insert(string val ue, string r esul t ) function to specify the mapping.

After you have specified all mappings, you have to set the attributes for the element you want to define.
First, you have to use setAttribute to specify a string for you cwr MapAttrib, then you need to specify for
which attribute you want to use this map.

For example (fill color):

setAttribute("value2fillcol or_map", fillcol orMap);
setAttribute("fillcolor", "$PARAM MAP(val ue2fillcol or_map, $DATAFI ELD(val ue))");

80

You can set the following attributes:

= datalabel
= popuplabel
m fillcolor
= bordercolor

Example of a Custom Bus Analysis Trace View
For an example, see “Example of a Custom Bus Analysis Trace View” on page 90.
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Chapter 6

APB Bus Model

This chapter describes the Advanced Peripheral Bus (APB) Bus Model.

APB Node Definition
Preconditions
Setting Parameters
Analysis Views

APB Node Definition

The APB is used to interface low-bandwidth peripherals which do not require the high performance of a
pipelined bus interface.

The AMBA Bus Library is able to simulate the connection between AHB initiator and APB target ports.

Note that the current implementation of the AMBA Bus Library does not allow you to connect an APB
initiator port or another APB bus to the APB bus.

The AHB busisinstantiated in Platform Creator. For more information about this tool, see the Platform
Creator User Manual. Platform Creator then creates the source code for the bus topology which you
described, based on the information you provided.

You can specify thisinformation in Platform Creator as follows:

1

6
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Select a specific protocol for each peripheral:

m APB for target ports

For more information, see “APB Protocols’ on page 38.
Select the correct address and data width for the target ports.
Select the correct addressing mode for the target ports.

Create the connections between the initiator ports, target ports, and buses. For more information, see
“Creating Connections’ in the Platform Creator User Manual.

Edit the memory map of your system. For more information, see “Memory Map” and “Using the GUI to
Create Hardware Platforms” in the Platform Creator User Manual.

NOTE The APB nodeisseen asasingletarget by the nodeit is connected to. The spaceit occupiesin
the memory map will be of such asizethat it islarge enough to cover al target peripherals and the holes

between them. For more information, see “Contiguous Range Buses’ in the Platform Creator User
Manual.

Connect the clock.
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You must use an APB naode for each APB bus you want to create.

Preconditions

To be able to successfully generate an APB bus, all preconditions listed below must be met.

If there is aviolation against one or more of these preconditions, error messages will be generated by
Platform Creator during the specification of the bus.

The following preconditions must be fulfilled for the APB bus:

m At least one target port must be connected to the bus.
m One and only oneinitiator port must be connected to the bus.

m The protocol of each target port must be an APB protocol. For information on the available protocols,
see “APB Protocols’ on page 38. Both TLM and pin-accurate protocols are available.

m Thewidth of the data terminals of the target ports must be 8, 16, or 32 hits.
m Theinitiator port must be one of the following:

= AnAHB bus

= An AHB-lite bus

= An output-stage bus
m Each of the target ports must be one of the following:

m An APB target (a user-defined peripheral)

Setting Parameters

82

The following describes the parameters that can be set in Platform Creator. These parameters do not have
an effect at the PV abstraction level.

m Specifying the Endianess
m Specifying the Comparator Width

Chapter 6 APB Bus Model
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Specifying the Endianess

In the parameters of the bus, you can specify whether the bus uses the little-endian or big-endian mode.

Parameters - fHARDWARES_APE

Mame ' |Va|ue | Master Part Protocals | Slave Port Protocals % |
_B Block pmperﬁes ‘—T.P.PBTarget ‘—;AHBLiteTarget
¢ b= pddressing Mode 4 bytes %5 DefilaveTarget % APBInitiator
ERe= Name i_APE L PY _Target < APBTarget
_B Extra properties PV _Initiator
| b= comparator_width 4 =PV _Target
hm little_endian true
—B Generator parameters
b = language TLM

Cansole I Block Editor ‘ Parameter Editor |Memory hdap Tahle I hemory kaps I Canstraint Editor I Protocol Editar I Bus Editar I Generator Editor I

Changing the endianess has no influence when using only TLM peripherals, sincethisis abstracted away at
the TLM abstraction level.

Specifying the Comparator Width

This parameter has no influence on the generated TLM bus. It is used by the AMBA RTL generator when
the address decoder is built. For moreinformation, see Chapter 10, “ Generating an RTL Bus,” on page 105.

Analysis Views

The AMBA Bus Library enables views of the bus analysis library offered by System Designer. These
analysis views enable you to get a complete overview of the strong and weak points of your design. The
trace views can al so be used to debug the design by monitoring the transactions between the masters and the
slaves. If the standard analysis views do not give enough information, you can write your own analysis
views. The procedure is described in “ Creating a User-Defined Bus Analysis View” on page 84.

For information on the views of the bus analysislibrary, see“BusAnaysisLibrary” inthe Analysis Manual.
The following describes:
m Loca AnalysisViewsfor the APB Bus

m Globa AnalysisViews
m Creating a User-Defined Bus Analysis View
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Local Analysis Views for the APB Bus
The following local analysis views are available for the AHB bus:

Transaction count
Transaction duration
Transaction throughput
Transaction trace
Transaction utilization

The transaction trace view shows the beginning and the end of all data transactions, that is, the data phase
of every transaction.

Global Analysis Views
Thefollowing global analysisviews are available:

Transaction count
Transaction duration
Transaction throughput
Transaction trace
Transaction utilization

The transaction trace view shows the beginning and the end of all data transactions, that is, the data phase
of every transaction. If aglobal master is somewhere not granted by abus, you will seethe name of that bus
in the transaction trace view.

Creating a User-Defined Bus Analysis View

84

Creating aClass

Creating theinit() and update() Functions

Functions for Analysis Views

Hooking Up the Custom Global and Custom Local Analysis Views
Example of a Custom Bus Analysis View

Specifying String and Color Mappings

Example of a Custom Bus Analysis Trace View
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Creating a Class
To write a custom bus analysis view, you have to create a class which is derived from the
AMBATLMAnalysisView class, as shown below.

class viewNane : public AVBATLMAnal ysi sVi ew {
private :

public :
vi ewNane( AMBANode *aNode,
const char *aName) :
AMBATLMAnal ysi sVi ew( aNode, aNane)

{
}

virtual void update() {

}

virtual void init() {

}
H

The constructor of your custom view hasto call the constructor of the AMBATLMAnNalysisView class.

Creating the init() and update() Functions
You have to create the functions init() and update().
= Intheinit() function, you have to create al the analysis elements for your view. You can a so specify

how values will be mapped to strings to make your view more readable. Further, you can specify the
colors that will be used to display the different events.

= Intheupdate() function, you haveto specify which valueswill be put into the analysi s database and when
they will be put into the database.

For this, you can use the predefined events and you can access al attributes of all transfersto collect data
for your analysisview. Thisis explained in:

m Accessing Attributes of Transfers

m Predefined Events

Accessing Attributes of Transfers
The following example illustrates accessing an attribute of atransfer:

AMBATLMEvent I nfo Sof T = pol | TLMEvent (curr_master _id, ASof TInitiator);
i nt BurstGoupVal = Sof T.transacti on->Addr Trf. G oup;
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Predefined Events

To determine the moment at which datais sent to the analysis database, you have to use the predefined
events. For trace views this will then also be used to determine the moment where actions are started or
stopped.

For the APB bus, these predefined events are:

m ASofTlnitiator isthe moment at which the master starts a data transaction.
m ASofTTarget isthe moment at which the data transaction starts at the target side.
m AEofTTarget isthe moment at which the data transaction ends at the target side.

ASofTInitiator, ASof TTarget, and AEofT Target are bus-specific events. They happen when one of the
masters and one of the slaves of that bus are interacting with each other. ASofTInitiator and ASof T Target
are exactly the same for the APB bus.

Functions for Analysis Views
You can use the following functions to write your analysis view:

const vector<Peripheral Info> &etAlllnitiators() const;
The getAllInitiators() function returns a vector with as many entries as there are peripherals (so both

initiators and targets), but only the initiators are filled in. So to check whether an entry is an initiator or
not, see if vectorelement.port != 0.

const vector<Peripheral | nfo> &get Al | Targets() const;
The getAll Targets() function returns a vector with as many entries as there are peripherals (so both

initiators and targets), but only the targets arefilled in. So to check whether an entry is atarget or not,
seeif vectorelement.port != 0.

string getlnitiatorName(lDType initiatorlD) const;
string getTarget Nanme(| DType targetl D) const;

const AMBAPort *getlnitiator(lDType initiatorlD) const;
const AMBAPort *get Target (| DType targetl D) const;

| DType getl d(AMBAPort *port) const;

cw BaseDat a *get Anal ysi sDat aEl enent (I DType 1D, string el enNane); _
cwrBaseData isthe base class of cwr AnalysisData. For moreinformation on the cwr AnalysisData class,

see “cwrAnaysisData Class’ in the Analysis Manual.

cwr BaseDat a *addAnal ysi sDat aEl erent (1 DType | D, const char *baseNane,
const char *nane, DataEl enent Type det,
cw Anal ysi sVi ew. : PreProcessi ngOpti on preProc);

PreProcessi ngOption { M N, MAX, COV, AVE, TAV, SUM TRC, CNT, SPS, CPS };
For more information, see “cwrAnaysisData Class’ in the Analysis Manual.
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cwr BaseDat a *get Anal ysi sDat aEl erent (1 DType | D1, |DType 1D2, string el enNane);

cw BaseDat a *addAnal ysi sDat aEl enent (1 DType | D1, |DType |D2,
const char *baseNanme, const char *nane,
Dat aEl enent Type det,
cw Anal ysi sVi ew. : PreProcessi ngOpti on preProc);

AMBATLMEvent | nfo pol | TLMEvent (| DType nodeOr Peri pheral | D,
AMBAAnal ysi sEvent event);
pol TMEvent is of type AMBATLMEventInfo, which has the following members:

= bool occurred;

m AMBAPort* initiatorID;

= AMBAPort* targetlD;

m AMBATransaction *transaction;
m bool initiatorlsPeripheral;

m bool targetlsPeripheral;

voi d getDi rtyTarget s(AVBAAnal ysi sEvent event, set<I|DType> &t argetlDs);
A “dirty target” is atarget which is currently busy with atransaction.

void getDirtylnitiators(AMBAAnal ysi sEvent event, set<IDType> & nitlDs);
A “dirty initiator” is an initiator which is at this moment in time busy with a transaction.

Hooking Up the Custom Global and Custom Local Analysis Views

This custom analysis view should be written in a separate header file, which can have any name. You have
to include this header filein the file that you created to hook up your peripheralsto the platform dumped by
Platform Creator. Further, you have to hook up your custom global analysis views and your custom local
analysis views.

For example (in the system.cpp file):

/1 Hookup custom gl obal view
Myd obal Vi ew nyd obal Vi ew( " cust om gl obal vi ew") ;

/1 Hookup custom | ocal views

MyAPBVI ew nyAPBVi ewl( &us. apb_nodel, "custom apbview 1");
MyAPBVI ew nyAPBVi ew2( &us. apb_node2, "custom apbview 2");
MyAPBVI ew nmyAPBVI ew3( &us. apb_node3, "custom apbvi ew 3");

For the global analysis view, you just need to give thisview aname. The local analysis views also need the
bus to which they belong as parameter. You can find the name of the busesin the platform.h file generated
by Platform Creator. These are the names you have specified in your Platform Creator run.
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Example of a Custom Bus Analysis View

The example below is a custom bus analysis view that counts the number of continuous transactions. With
the setAttribute command you can specify the default value for the attributes of the view. These do not need
to be set, they can be set manually in System Designer when using the view, but by setting them in your
code, they will have a good default value. For more information, see “UnderStanding the Basic Chart
Types’ in the Analysis Manual.

CustomAnaViews.h contains:

#i f ndef CUSTOVANAVI EW H
#def i ne CUSTOVANAVI EW H

cl ass Cust omAPBVi ew : public AVBATLMAnal ysisVi ew {
private :

public :
Cust omAPBVi ew( AMBANode *aNode,
const char *aNane) :
AVBATLMAnal ysi sVi e aNode, aNane )

{
setAttribute( "view', "BAR' );
setAttribute( "scal ex", "1000000" );
}
virtual void update() {

set <| DType> Active_Targets;
getDirtyTarget s(ASof TTarget, Active_Targets);
get DirtyTar get s( AEof TTarget, Active_Targets);

set<| DType>::iterator b = Active_Targets. begin();
set<| DType>::iterator e = Active_Targets. end();

for (; b!=e; ++b)
AMBATLMEvent I nfo Sof T

pol | TLMEvent (*b, ASof TTarget);
AMBATLMEvent | nfo Eof T

pol | TLMEvent (*b, AEof TTarget);

if (EofT.occurred)
if ( SofT.occurred )

if ( EofT.initiatorID == Sof T.initiatorID) {
/1 still a continuous transaction

} else {
/1 transaction with a different master
/1 so continuous transaction has ended and can be counted
string n = "cont_transaction";
cw Anal ysi sDat a<l ong> *d =

static_cast <cw Anal ysi sDat a<l ong>*>( get Anal ysi sDat aEl enent
(Eof T.initiatorl D->analysislD, n));

d->col l ect(1);

}

} else {
/1 continuous transacti on has ended and can be counted
string n = "cont _transaction";

cw Anal ysi sDat a<l ong> *d =
stati c_cast <cw Anal ysi sDat a<l ong>*>( get Anal ysi sDat aEl enent
(Eof T.initiatorl D->anal ysislD, n));
d->col l ect(1);
}
}
}
}

virtual void init() {
vect or <Peri pheral I nfo>::const _iterator b
vect or <Peri pheral I nfo>::const _iterator e

Inn
«Q
[0}
—

Alllnitiators().begin();
Alllnitiators().end();
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for (; b'!=1¢e ++b ) {
if ( (*b).port !'=0)
string n = "cont_transaction_";
n += (*b).nane;

/1 Create data elenment for this slave

cw BaseData *d = addAnal ysi sDat aEl enent( (*b).id, "cont_transaction", n.c_str(),

det Long,

cw Anal ysi sView : CNT );

}
}

}
b
#endi f
system.cpp contains:
#i ncl ude <systent. h>
#i nclude "platformh"
#i ncl ude "Ful |l _AHB_FRBM ht
#i ncl ude "APB _FRBS. h"
#i ncl ude "AMBA/ cwr _anba_def aul t _sl ave. h"

#i

ncl ude " Cust omAPBVi ew. h"

int sc_main (int argc, char *argv[]) {

// instantiate sonme sc_nodul es

Ful | _FRBM<> naster1("master1l);

Ful | _FRBM<> master2("master2");

Ful | _FRBM<> naster 3("master3");
APB_FRBS_RW sl avel("sl avel");
APB_FRBS RW sl ave2("sl ave2");

AHBLi t e_def sl ave def sl ave("defsl ave");

/'l instantiate the sc_npdule that contains the bus simulators

/1 this sc_nodule is generated by PCT.

/1 The nane of this nodule ("MyPlatform') is chosen by the Platform
/'l Creator user.

MyPl at f or m bus("bus");

sc_clock clk("Oock", 4, SCNS, 0.5 0, SCNs, false);
bus. cl k(cl k) ;

master 1. cl k(cl k) ;

mast er 2. cl k(cl k) ;

mast er 3. cl k(cl k) ;

sl avel. cl k(cl k) ;

sl ave2. cl k(cl k) ;

hookup masters and slaves to the platform

/1
/1
/1 the nanes "nasterl", "master2",... are the nanes of the ports
/1 chosen by the PCT-user.

mast er 1. p(*bus. master1);
mast er 2. p(*bus. mast er 2) ;
mast er 3. p(*bus. master 3) ;
def sl ave. p(*bus. def sl ave) ;
sl avel. p(*bus. sl avel);

sl ave2. p(*bus. sl ave2);

Cust omAPBVi ew Cust omAPBVI ew &us. apb_node, " Cont TransCount");

sc_start();
return O;
}
Chapter 6 APB Bus Model
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Specifying String and Color Mappings
Especially in trace viewsit can be very useful to do amapping of the possible values to meaningful strings,
like for example the name of the target that is being accessed.

To make your view more clear, you can specify the following:

m The string that will be shown for a specific analysis value

m The string that will appear in the pop-up window when you place your cursor above an analysis element
m The border color of the different analysis elements

m Thefill color of the different analysis elements

When you want to specify one of the above items, you need to declare a cwrMapAttrib for it and you need
to include cwr MapAittrib.h in the header file of your custom analysis view.

You have to use the insert(string val ue, string r esul t ) function to specify the mapping.

After you have specified all mappings, you have to set the attributes for the element you want to define.
First, you have to use setAttribute to specify a string for you cwr MapAttrib, then you need to specify for
which attribute you want to use this map.

For example (fill color):

setAttribute("value2fillcol or_map", fillcol orMap);
setAttribute("fillcolor", $PARAM MAP(val ue2fill col or _nap, $DATAFI ELD(val ue))");
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You can set the following attributes:

= datalabel
= popuplabel
m fillcolor
= bordercolor

Example of a Custom Bus Analysis Trace View
For an example, see “ Example of a Custom Bus Analysis Trace View” on page 60.

Chapter 6 APB Bus Model
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Chapter 7

Lite2AHB Bridge

This chapter describes the Lite2AHB bridge.

Lite2AHB Bridge Definition
Lite2AHB Bridge Preconditions
Setting Parameters

Analysis Views

Lite2AHB Bridge Definition

The Lite2AHB bridge enables the designer to attach an AHB-lite initiator port to afull AHB system. The
Lite2AHB bridge will take care of generating the request signal needed for arbitration. When the AHB-lite
initiator is attempting to perform an access while the bridgeis not granted, the bridge will assert the request
and buffer the current AHB-lite access until it becomes granted.

For more detailed explanation on the Lite2AHB bridge, see the ARM ADK documentation.

Lite2ZAHB Bridge Preconditions

To be able to successfully generate the Lite2AHB bridge, all preconditions listed below must be met.

It isnot possible to attach the Lite2AHB bridge as atarget of another node. The initiator port connected
to the Lite2AHB bridge must be a user block.

Only one AHB-lite initiator can be connected to the bridge.

The protocol of the initiator must be AHBL.itel nitiator.

Thetarget connected to the Lite2AHB bridge must be an AHB node.
Only one AHB node can act as atarget for the bridge.

NOTE The Lite2AHB bridge currently does not support split/retry responses.

Product Version V2004.2.2 January 2005
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Setting Parameters

The following describes the parameters that can be set in Platform Creator. These parameters do not have
an effect at the PV abstraction level.

For more information on specifying parameters of nodes and bridges, see the Platform Creator User
Manual.

m Specifying Block Properties
m Specifying Extra Properties

Specifying Block Properties

The Lite2AHB bridge has no block properties.

Specifying Extra Properties
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m Specifying the Endianess

Specifying the Endianess

You have to specify whether the node uses the little-endian or big-endian mode. Thisisimportant when a
pin-accurate peripheral is connected to the node. At the TLM abstraction level however, endianessis
abstracted away.

To specify thelittle-endian or big-endian mode, enable or disable little_endian in the Parameters Panel of
the Platform Creator GUI, as shown below.

Parameters - /HARDWARE/_LiteZ&HE

Mama | Yalue Master Port Protacals 7 Slave Port Pratacals 7 I
- Block properties < AHBInitiator < AHBLitelnitiatar
= Addressing Mode = Py_Target = PV _lInitiator
P e = Name i_Litez&HE = FY_Target
- Extra properties
| L= itfle_endian true
2 B} Generatar parameters
b = |anguage TLM

Caonsole I Block Editor | Parameter Editor | Memory Map Table I hemory Maps I Constraint Editor I Protocol Editor I Bus Editor I Generator Editor I

Chapter 7 Lite2AHB Bridge
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Analysis Views

The AMBA Bus Library enables views of the bus analysis library offered by System Designer. These
analysis views enable you to get a complete overview of the strong and weak points of your design. The
trace views can a so be used to debug the design by monitoring the transactions between the masters and the
dlaves. If the standard analysis views do not give enough information, you can write your own analysis
views. The procedure is described in “ Creating a User-Defined Bus Analysis view” on page 93.

For information on the views of the bus analysislibrary, see“Bus AnaysisLibrary” inthe Analysis Manual.
The following describes:

m Loca AnalysisViewsfor the AHBLite2AHB Bridge
m Global Analysis Viewsfor the AHBLite2AHB Bridge
m Creating a User-Defined Bus Analysis view

Local Analysis Views for the AHBLite2AHB Bridge

The following local analysis views are available for the AHB-lite bus:

m Transaction count
Transaction duration

m Transaction throughput
m Transaction trace
m Transaction utilization

The transaction trace view shows the beginning and the end of all data transactions, that is, the data phase
of every transaction.

Global Analysis Views for the AHBLite2AHB Bridge

Thefollowing global analysisviews are available:

= Transaction count

m Transaction duration
m Transaction throughput
m Transaction trace

m Transaction utilization

The transaction trace view shows the beginning and the end of all datatransactions, that is, the data phase
of every transaction. If aglobal master is somewhere not granted by a bus, you will see the name of that bus
in the transaction trace view.

Creating a User-Defined Bus Analysis view

To learn how to create a user-defined analysis view for the Lite2AHB bridge, see “ Creating a User-Defined
Bus Analysis View” on page 54. The predefined analysis events are the same as for the AHB-lite node.

Chapter 7 Lite2AHB Bridge
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Chapter 8

Downsizer Bridge

This chapter describes the Downsizer bridge.

Downsizer Bridge Definition
Downsizer Bridge Preconditions
Setting Parameters
Analysisviews

Downsizer Bridge Definition

The Downsizer bridge enables the designer to connect a 32-bit-wide peripheral or busto a 64-bit-wide bus,
and perform 64-bit accessesto it. The Downsizer bridgewill take care of splitting the 64-bit accessinto two
32-hit accesses. 32-hit accesses originating from the 64-bit bus will pass trough the bridge unmodified.

For detailed information on the functionality of the Downsizer bridge, see the AMBA Extensions
Infrastructure Blocks (ARM DDI 0283A).

NOTE The Downsizer bridge does not support split/retry responses.

Downsizer Bridge Preconditions
To be able to successfully generate the Downsizer bridge, all preconditions listed below must be met.

Product Version V2004.2.2 January 2005

Theinitiator connected to the Downsizer bridge must be a 64-bit-wide AHB-lite, AHB, or output-stage
node.

One and only oneinitiator can be connected to the Downsizer bridge.

The target connected to the Downsizer bridge can be one of the following:
An APB node

An AHB-lite node

An input-stage node

An AHB target peripheral

m An AHB-lite target peripheral

One and only one target can be connected to the Downsizer bridge.

The width of the data terminals of the initiator must be 64 bits.

The width of the data terminals of the target must be 32 bits.

The protocol of the initiator connected to the bridge must be AHBL.iteTarget.
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m The protocol of the target connected to the bridge must be AHBL.iteTarget or AHBTarget.

Setting Parameters

The following describes the parameters that can be set in Platform Creator. These parameters do not have
an effect at the PV abstraction level.

For more information on specifying parameters of nodes and bridges, see the Platform Creator User
Manual.

m Specifying Block Properties
m Specifying Extra Properties

Specifying Block Properties

The Downsizer bridge has no block properties.

Specifying Extra Properties
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m Specifying the Endianess

Specifying the Endianess

You have to specify whether the node uses the little-endian or big-endian mode. Thisisimportant when a
pin-accurate peripheral is connected to the node. At the TLM abstraction level however, endianessis
abstracted away.

To specify thelittle-endian or big-endian mode, enable or disable little_endian in the Parameters Panel of
the Platform Creator GUI, as shown below.

Parameters - /HARDWAREA_DownSizer
Mame % |Va|ue | haster Port Protocols 5 Slave Port Protocols I
=&} Block properties <5 AHBLiteTarget 45 AHBLiteTarget
¢ b = Addressing Mode < &HBTarget <SPy _Initiator
L= Name i_DownSizer “PY_Target “PY_Target
=} Extra properties
¢ L = little_endian true
—Es Generator parameters
b = language TLM

Console I Block Editor | Parameter Editor | Memory Map Table I Memory Maps | Constraint Editor I Protocol Editor I Bus Editar I Generator Editor I

Chapter 8 Downsizer Bridge
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Analysis views

The AMBA Bus Library enables views of the bus analysis library offered by System Designer. These
analysis views enable you to get a complete overview of the strong and weak points of your design. The
trace views can a so be used to debug the design by monitoring the transactions between the masters and the
dlaves. If the standard analysis views do not give enough information, you can write your own analysis
views. The procedure is described in “ Creating a User-Defined Bus Analysis view” on page 93.

For information on the views of the bus analysislibrary, see“Bus AnaysisLibrary” in the Analysis Manual .
The following describes:
m Loca AnalysisViewsfor the Downsizer Bridge

m Globa Analysis Views for the Downsizer Bridge
m Creating a User-Defined Bus Analysis view

Local Analysis Views for the Downsizer Bridge
The following local analysis views are available for the Downsizer bridge:
m  Transaction count
m  Transaction duration
= Transaction throughput
m  Transaction trace
m  Transaction utilization

The transaction trace view shows the beginning and the end of all data transactions, that is, the data phase
of every transaction.

NOTE The analysis datais based on the downsized (32-bit-wide) side of the bridge.

Global Analysis Views for the Downsizer Bridge
If aDownSizer bridge isused in your design, global analysiswill not work.

Creating a User-Defined Bus Analysis view

To learn how to create a user-defined analysis view for the Downsi zer bridge, see“ Creating a User-Defined
Bus Analysis View” on page 54. The predefined analysis events are the same as for the AHB-lite node.

Chapter 8 Downsizer Bridge .
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Chapter 9

AHBZ2Lite Block

This chapter describes the AHBZL.ite block.

m AHBZ2Lite Block Definition

AHBZ2Lite Block Preconditions

Doing Address Tranglation within the AHB2L ite block
Setting Parameters

Analysis Views

AHB2Lite Block Definition

The AHB2Liteblock isactually one half of the AHB2AHB bridge. This AHB2AHB bridgeis used to connect
two AHB buses. It converts an AHBLiteTarget protocol to an AHBInitiator protocol. In the AMBA Bus
Library, likein the ARM reference implementation, the AHB2AHB bridge consists of two parts: the
AHB2L.ite block and the Lite2AHB bridge. So in fact, the AHB2L.ite block is necessary to connect the target
side of an AHB node with theinitiator side of a Lite2AHB bridge. The AHB2L.ite bridge supports address
tranglation. For more information see “ Doing Address Translation within the AHB2L ite block” on

page 100.

AHB2Lite Block Preconditions

To successfully use the AHB2L.ite block, the following preconditions have to be met:

m The AHBZLite block has to be connected as an AHB-lite target to an AHB or AHB-lite node.
m The AHBZ2Lite block has to be connected as an AHB-lite initiator to a Lite2AHB bridge.

NOTE The AHB2Lite block currently does not support split/retry responses.

NOTE The AHBZ2Lite block isonly available at the TLM abstraction level. You can, however, switch this
AHB2Lite TLM block with an equivalent RTL block if available.
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Doing Address Translation within the AHBZ2Lite block

100

The AHB2L.ite block offers the possibility to translate the incoming address into a different outgoing
address. When an address is specified in afile, the name of which needs to be specified as a constructor
argument for the AHB2L.ite block (see section “ Specifying Constructor Arguments’ on page 103), the
logical operator ORwill be executed on this address and the incoming address to form the outgoing address:

out goi ng address = incom ng address | address frominput file;

The address needs to be specified in hexadecimal numbers, but without Ox in front of it, for example,
A0000000.

Since the AHB2L.ite block performs address trandlation, the address map will look different for the blocks
that can be reached by the initiator side of the AHBZ2L.ite block. For this reason, both memory ports of the
AHBZ2L.ite block have to be put in the memory map.

For example, suppose you have a system with two initiators, each connected to their own AHB node, and a
couple of targets. And that oneinitiator also needs to have access to the targets connected to the other
initiators AHB node. For thisyou need to use an AHB2AHB bridge. The system looks asfollowsin Platform
Creator:

File Edit Library Diagram Check Export Tools View Pluging Help

52588 JJ’? TAQ e fll <o Ferspective Actives

P_HELK L | Reset K p_nHRESET J

i_Clock “ clk

Lite2AHB_3IaveJaort i_Lite24HE Lite2AHE_rmaster_port
—_— e

IL_100% | sS19x3E1 4 | _>|_I
Chapter 9 AHB2Lite Block
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Suppose you want to do the following address tranglation: always put the 31st bit of the addressto 1. You
need to write address 80000000 in theinput file. You give the name of thisinput file as constructor argument
to the AHB2Lite block.

initiator2 can access two targets:

m target2 at address 0x80000000
m target3 at address Oxe0000000
initiator 1 can access one target without the AHB2AHB bridge:

m targetl at address 0x50000000

initiator 1 can access two targets through the AHB2AHB bridge. Since the AHBZ2Lite block does address
trangdlation, it sets bit 31 to 1 when going from the incoming to the outgoing address. initiator 1 will seethe
two targets on the address with bit 31 still O:

m target2 at address 0x00000000

m target3 at address 0x60000000

In fact, the two targets will not show up in the memory map of initiator1, the initiator sees the AHBZLite
block as target, with two regions. The AHB2L.ite block is an initiator or the second subsystem and actually
seestarget2 at address 0x80000000 and target3 at address 0xe0000000.

The following figure shows the memory map.

[initiatarzsp: 1 []i_aHB2Litesout: 1 |
THARDWAREA_AHB2Litednloc 0x0 0x0 0x0

[initiatar1p: 1

010000000 THARDWAREfarget2iploc THARDWAREfarget2iploc

0%30000000 ‘

0%30000000 ‘

THARDWAREfarget1 foloc 050000000 050000000 050000000

THARDWAREA_AHE2Litedn locl 060000000 THARDWAREfarget3iloc THARDWAREfarget3iloc

00000000 ‘

00000000 ‘

00000000
[IE3iiiidiid

00000000
[IE3iiiidiid

070000000
[IE3iiiidiid

Console I Block Editor I Parameter Editor I Memory Map Table I Constraint Editor I Protocol Editor I Bus Editar I Generatar Editar | Memary Maps I_
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You are a so allowed to specify no input file as constructor argument or you can use address O for the address
trandation. In that case, the AHB2L.ite block actually acts as a bridge that is transparent for the incoming
and outgoing addresses. To specify to Platform Creator that the AHB2L.ite block actsasabridge and is
transparent for the memory map:

1 Right-click on the AHB2L.ite block in the SYSTEM_LIBRARY section within the Library Drawer of
Platform Creator (left subwindow of the Platform Creator window), as shown below.

=g 5YSTEM_LIBRARY -
+-§_§AHB2Lite
+-§_§ AHE Initiator
+-§_§ AHE Target
+-§_§Clock
+-{ JResat
ﬁ AHE
- {§ AHBLite
- [E)Litez AHE
- 42 AHBArhiter
- 45 AHEInitiatar
- 42 AHBLitelnitiatar b
- 45 AHBLiteTarget
- 42 AHBTarget
- i CLOCE
- i Default
- 4 Default_indexed_UT
- 4 Default_UT
- i Def3laveTarget
- 4 PY_Initiator
- 25 PY_Target
- i REMAP
- 2 RESET
S AMRBA R =l

2 Fromthe pop-up menu, select Convert to Bridge. From thismoment on, the ports of the AHB2L.ite bridge
do not have to be put in the memory map any more. For more information, see the Platform Creator User
Manual.

Once you converted the AHB2Lite block to a bridge, the block will always be seen as abridge by Platform
Creator. So if thereis at least one place in your system where you want to do address trandation with an
AHB2L.ite block, you should not convert the AHB2Lite block to a bridge!

Chapter 9 AHB2Lite Block
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Setting Parameters
The following describes the parameters that can be set in Platform Creator.

For more information on specifying parameters of nodes and bridges, see the Platform Creator User
Manual.

m Specifying Constructor Arguments

Specifying Constructor Arguments

The AHBZ2L.ite block has one constructor argument: input_file. You have to specify the name of thefilein
which you have put the address trangl ation that has to be done by the AHB2L ite block. The specified file has
to be located in the directory where you started Platform Creator.

The following figure shows the input_file constructor argument.

Parameters - /HARDWARE/_AHBZLite

Mame |Value |
=-fel Block properties
b= Name i_AHB2Lite
-2 Constructor Arguments
L = input_file [inputt<t

Console I Block Editor ] Parameter Editar |Mem0ry Map Tahle I Constraint Editor I Protocol Editor I Bus Editor I Generator Editor I Memary Maps

You are allowed to specify no file name. In that case the AHB2L.ite block will not do any addresstrandlation.
For more information, see” Doing Address Translation within the AHB2L ite block” on page 100.

Analysis Views

The AHBZL.ite block does not provide any analysis views. From an analysis point of view, the block divides

your system into two subsystems, so the global analysis datawill not cross the boundary of the AHB2Lite
block.

Chapter 9 AHB2L.ite Block
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Chapter 10

Generating an RTL Bus

If al the connections between the created bus and other system components have a pin-accurate interface,
the complete bus architecture can be generated in VHDL or Verilog by means of the AMBA Register-
Transfer-Level (RTL) generator. To achieve this, the bus generator language must be set to VHDL or
Verilog rather than the default TLM. The RTL generation settings and commands can be found in the
Platform Creator Tools menu. For more information, see the Platform Creator User Manual.

The RTL bus generation is executed in Platform Creator during system export, hardware export, or HDL
export.

The system export and hardware export commands will generate the bus architecture in RTL and create a
SystemC wrapper to enable co-simulation with other pin-accurate SystemC components. These canbe HDL
blocks wrapped in HDL SystemC foreign modules or pin-accurate SystemC blocks.

The HDL export, on the other hand, requires all the system components to be modeled as HDL blocks
wrapped in HDL SystemC foreign modules. The SystemC infrastructure will be removed during the export
and apure HDL system will be created. Only single-language HDL export is supported; mixing of VHDL
and Verilog is not allowed.

This chapter describes the generation of the ARM AMBA 2.0 bus for each bus node.
m AHB Node RTL Generator

m APB Node RTL Generator

I nput-Stage and Output-Stage Node RTL Generator

m Lite2AHB Bridge RTL Generator

DownSizer Bridge RTL Generator

AHB Node RTL Generator

The RTL generator generates the required AHB blocks (see the AMBA Specification (Rev 2.0)), depending
on the number of initiators and targets, the protocols (the actual pin mappings) that are used to connect the
peripherals, and the parameters specified in the Platform Creator GUI.

The AHB node can be composed of the following blocks:
m AHB Arbiter

m AHB Decoder

m AHB Master-to-Slave Multiplexer

m AHB Slave-to-Master Multiplexer

m Lite-to-AHB Wrapper

m AHB Default Slave
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= Dummy Master
For adescription of the AHB data width, see “AHB Data Width” on page 107.

AHB Arbiter

The bus arbiter ensures that only one businitiator at atimeis allowed to initiate datatransfers. You can
choose between afixed priority and around-robin arbitration scheme. In the case of afixed priority
arbitration scheme, the AHB generator generates an AHB arbiter based on ddi0243A-01_adk-trm. The
arbiter with round-robin arbitration scheme has the same basic structure with modifications to the actual
arbitration scheme.

The generator |0oks at the number of initiators to determine whether or not an arbiter is necessary. From the
moment more than one initiator is connected to the node, the generator creates an arbitration block. The
complexity of the generated arbiter depends on the signals used by the connected initiators and targets. If
none of the targets supports Split accesses, the generated arbiter does not support Split. The sameistruefor
burst and locked transfers from the initiator side. If it is not supported by any initiator, the generator does
not create logic for it.

AHB Decoder

The AHB decoder is used to decode the address of each transfer and provides a select signal for the target
that isinvolved in the transfer. The generator generates a decoder, which minimizes the necessary logic.

For logic optimization purposes, the decoding of the addressis split into small comparators (switches). The
comparator_width parameter (see “ Specifying the Comparator Width” on page 49) allows you to specify
how many address lines are compared in one switch. This enables you to target the generated address
decoder towards your technology library.

AHB Master-to-Slave Multiplexer

The master-to-slave multiplexer (MuxM2S) multiplexes the AHB initiator output signals that are involved
inthetransfer. If only oneinitiator is connected to the node, the generator generatesasimplified block called
Con_M2S (connection master to slave).

AHB Slave-to-Master Multiplexer
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The slave-to-master multiplexer (MuxS2M) multiplexes the AHB target output signalsthat are involved in
the transfer. If only one target is connected to the node, the generator generates a simplified block called
Con_S2M (connection slave to master).

Chapter 10 Generating an RTL Bus
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Lite-to-AHB Wrapper

The lite-to-AHB wrapper (Lite2AHB) converts an AHB-lite interface into afull AHB interface. If alite-to-
AHB wrapper is necessary in the generated system, the AHB generator generates the lite-to-AHB wrapper
of the AHB File Reader Bus Master Technical Reference Manual. The generator decides whether alite-to-
AHB wrapper is necessary based on the AHB protocols that are used by the AHB blocks, whichin turn are
connected to the node.

AHB Default Slave

The AHB default dave respondsto transfers that are made to undefined regions of memory, whereno AHB
dlaves are mapped. If adefault slave is necessary in the generated system, the AHB generator generates the
default slave of the AHB Example AMBA System Technical Reference Manual. It is not necessary to have a
default dave in every node, because the default slave in the node directly connected to the AHB master
catches all possible transfers which the initiator tries to make to undefined memory regions. With thisrule
asbasis, the generator determines whether or not a default slaveis required. However, you can overrule the
rule through a node parameter in Platform Creator.

Dummy Master

If several initiators are connected to the node and one of the connected targetsis able to do Split accesses,
a Slit-capable arbiter is generated. This Split-capable arbiter needs a dummy master. Thisis not really a
separate initiator or a separate block, it is simply a part of the master-to-slave multiplexer (MuxM2S). This
dummy master is an internal initiator, which is granted the bus when all the real initiators are being split by
the peripherals. It enablesthe bus to remain synchronized when no real initiators are granted the bus. When
the dummy master is granted and HMASTER is O (the dummy master is set asinitiator 0), the HTRANS
signal is set to IDLE in the master-to-slave multiplexer.

AHB Data Width

The data width of the busis egual to the largest data width of the initiators. This meansthat, in the case of
an initiator with a datawidth of 16 bits and an initiator with a data width of 32 bits, the generated bus has a
datawidth of 32 bits. The reason isthat AHB initiators cannot be made to work on a narrow bus. It is,
however easy to make a businitiator to work on awide bus: the data of the bus initiator is then replicated
onto the different parts of the data signal of the bus.

If atarget gets connected to abus of which the datawidth differs with its own datawidth, logic is provided
by the generator to convert the data to the right size.

Chapter 10 Generating an RTL Bus
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The following figure illustrates implementing a narrow target on awider bus.

Address
and control

HWDATAM[31:16]

HADDRM—D
HREADYS—{CE
clk—

HWDATAM[15:0] >

AHB target

HREADY

HRESP )

HWDATAM[15:0]

The following figure illustrates implementing a wide target on a narrow bus.

Address

HREADY
—

and control

HWDATAM[15:0]

HWDATAM[15:0]

AHB target

HRESP

RESE
HWDATAM[31:16

As shown in the figures above, when anarrow datasignal must be converted to awider datasignal, the data
isjust replicated. And when awide data signal needs to be converted to a narrow data signal, the data gets

multiplexed to select the right byte lanes.

Thefollowing describes how the byte lanes of the HWDATA signal and the HRDATA signal for a datawidth
of up to 32 bitsare multiplexed, respectively. For datawidths bigger than 32 bits, an equivalent multiplexing

of the byte lanesisvalid.

m HWDATA Byte Lanes
= HRDATA Byte Lanes

Chapter 10
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HWDATA Byte Lanes

The following tables show how the byte lanes of the HWDATA signal are multiplexed. In these tables, x
indicates the unconnected data bytes and C indicates the data bytes that get connected from the active

initiator to the active target (the actual valid data bytes depend on the transfer size).

m |nitiator: 32-bit data width
Target: 16-bit data width

reg HADDRM[1:0] HWDATA[31:0] Little endian HWDATA[31:0] Big endian

0x0 xxCC CCxx
0x1 xxXCC CCxx
0x2 CCxx xxCC
0x3 CCxx xXCC

The following example illustrates this for little endian.
al ways @initiator_ HADATA or reg_HADDRM

begi n
case (reg HADDRM)
2' b00 : target HWATA = initiator HWATA[ 15 : 0];
2' b0l . target HWDATA = initiator_ HAATAl 15 : O0];
2' b10 : target HWDATA = initiator HWDATA[ 31 : 16];
2'bl1 : target HWDATA = initiator HADATA[ 31 : 16];
default : target HWATA = 15' bO0;

end

m [nitiator: 32-bit data width
Target: 8-hit data width

reg_ HADDRM[1:0] HWDATA[31:0] Little endian HWDATA[31:0] Big endian

0x0 XxXxC Cxxx
0x1 XXCxX XCxX
0x2 XCxxX XXCx
0x3 Cxxx XxxC

The following example illustrates this for little endian.
al ways @initiator_ HADATA or reg_HADDRM

begi n
case (reg HADDRM
2' b00 : target HWATA = initiator HWATA[ 7 : O0];
2' b0l : target HWDATA = initiator HWDATA[ 15 : 8];
2' b10 . target HWDATA = initiator HWATA[23 : 16];
2'bl1 : target HWDATA = initiator HADATA[ 31 : 24];
default : target HWATA = 15' bO0;

end
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m |nitiator: 16-bit data width
Target: 8-hit data width
reg_ HADDRMJ[0:0] HWDATA[15:0] Little endian HWDATA[15:0] Big endian
0x0 xC Cx
Ox1 Cx xC

The following example illustrates this for little endian.
al ways @t arget HRDATA or reg HADDRM)

begi n
case (reg_HADDRM
1' b0 : initiator_HRDATA = target_ HRDATA[ 7 : 0];
1'bl : initiator_ HRDATA = target HRDATA[ 15 : 8];
default : initiator_ HRDATA = 8' bO;

end

HRDATA Byte Lanes

The following tables show how the byte lanes of the HRDATA signal are multiplexed. In these tables, x
indicates the unconnected data bytes and C indicates the data bytes that get connected from the active
initiator to the active target (the actual valid data bytes depend on the transfer size).

m |nitiator: 16-bit datawidth
Target: 32-bit data width

reg HADDRM[1:0] HRDATA[31:0] Little endian HRDATA[31:0] Big endian

0x0 xxCC CCxx
0x1 XxCC CCxx
0x2 CCxx xxCC
0x3 CCxx xxCC

The following example illustrates this for little endian.
al ways @t arget HRDATA or reg_HADDRM

begin
case (reg_HADDRM
2' b0O : initiator_HRDATA = target HRDATA[ 15 : O0];
2' bO1 i nitiator_HRDATA = target_ HRDATA[ 15 : 0];
2' bl10 initiator HRDATA = target HRDATA[ 31 : 16];
2' bll i nitiator_ HRDATA = target HRDATA[ 31 : 16];
def aul t i nitiator_ HRDATA = 15' bO;
end
Chapter 10 Generating an RTL Bus
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m [nitiator: 8-bit data width
Target: 32-bit data width

reg_ HADDRM[1:0] HRDATA[31:0] Little endian HRDATA[31:0] Big endian

0x0 XXxC Cxxx
0x1 XXCX XCxX
0x2 XCxXX XXCx
0x3 CxXXX XxxC

The following example illustrates this for little endian.
al ways @t arget HRDATA or reg_HADDRM)

begin
case (reg_HADDRM
2' b00O : initiator_ HRDATA = target HRDATA[ 7 : O0];
2' b01 ; initiator HRDATA = target HRDATA[ 15 : 8];
2' bl10 : initiator HRDATA = target HRDATA[ 23 : 16];
2'bl1 : initiator_ HRDATA = target HRDATA[ 31 : 24];
def aul t i nitiator HRDATA = 15' bO;

end

m [nitiator: 8-bit data width
Target: 16-bit data width

reg HADDRM[0:0] HRDATA[31:0] Little endian HRDATA[31:0] Big endian
0x0 xC Cx
0x1 Cx xC

The following example illustrates this for little endian.
al ways @t arget HRDATA or reg HADDRM)

begi n
case (reg_HADDRM
1' b0 : initiator_HRDATA = target_ HRDATA[ 7 : 0];
1' bl : initiator_ HRDATA = target HRDATA[ 15 : 8];
default : initiator_ HRDATA = 8' b0;
end
Chapter 10 Generating an RTL Bus
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APB Node RTL Generator

An APB nodeis generated as one block containing:

m An AHB-to-APB bridge, which converts system-bus AHB transfers to APB transfers. The generated
bridge is based on the AHB-to-APB bridge of the AHB Example AMBA System Technical Reference
Manual.

m A |ocal address decoder, which minimizes the necessary logic. For logic optimization purposes, the
decoding of the addressis split into small comparators (switches). The comparator_width parameter
allows you to specify how many address lines are compared in one switch. This enablesyou to target the
generated address decoder towards your technology library.

m A peripheral-to-bus multiplexer, which multiplexes the APB target output signalsthat areinvolved in the
transfer. If only one target is connected to the node, these multiplexers are not generated.

When there is an APB initiator, the generator generates the same kind of block, called APB, but without
creating an AHB-to-APB bridge.

Input-Stage and Output-Stage Node RTL Generator

The input-stage generator and the output-stage generator generate the required multilayer architecture,
depending on the number of initiators and targets, the protocols (the actual pin mapping) that are used to
connect the peripherals, and the parameters specified in the Platform Creator GUI.

Input-stage and output-stage nodes can be composed of the following blocks:
= |nput Stage
Address Decoder

Output Stage
Output Arbiter
m AHB Default Slave

The input stage, the address decoder, and the AHB default slave are part of the input-stage node, while the
output stage and the output arbiter belong to the output-stage node.

For a description of the AMBA multilayer data width, see “Multilayer Bus Data Width” on page 114.

Input Stage

112

Aninput stage isresponsible for holding the address and control information when the transfer to a shared
slave cannot start immediately. An input stageis generated for each multilayer initiator. The generated input
stage is based on the input stage of the AHB Example AMBA System - ARM DDI 0170A.

NOTE Thelogic of theinput stageis optimized to handle multiple output stages. If only one output stage
is connected to an input stage, the generated logic of the input stage will not be optimal .

Chapter 10 Generating an RTL Bus
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Address Decoder

A decoder is associated with each input stage. This decoder is used to determine the output stage that is
required to complete an access. The input stage generator generates a decoder, which minimizes the
necessary logic. For logic optimization purposes, the decoding of the addressis split into small comparators
(switches). The comparator_width parameter allows you to specify how many address lines are compared
in one switch. This enables you to target the generated address decoder towards your technology library.
For more information, see “ Specifying the Comparator Width” on page 69.

Output Stage

An output stage is used to select which of the various input layersis routed to the target. An output stageis
generated for each target. The generated output stage is based on the output stage of the AHB Example
AMBA System - ARM DDI 0170A.

NOTE Thelogic of the output stage is optimized to handle multiple input stages. If only oneinput stage
is connected to an output stage, the generated logic of the output stage will not be optimal.

Output Arbiter

The arbiter checkswhich of the input stages hasto perform atransfer to the shared target and decides which
one currently has the highest priority. Each output stage contains an output arbiter.

The generated output arbiter with arbitration scheme round robin or fixed priority (see “ Specifying the

Arbitration Scheme” on page 70), is based on the output arbiter of the AHB Example AMBA System - ARM
DDI 0170A.

AHB Default Slave

The AHB default dave respondsto transfers that are made to undefined regions of memory, whereno AHB
system slaves are mapped. If adefault dave is necessary in the generated system, the AHB generator
generates the default slave of the AHB Example AMBA System Technical Reference Manual. It is not
necessary to have a default dave in every node, because the default slave in the node directly connected to
the AHB bus master will catch all possible transfers which the master tries to make to undefined memory
regions. With thisrule as basis, the generator tries to determine whether or not adefault slave is necessary.
However, you can overrule the rule through a parameter in Platform Creator. For more information on how
the generator decides to generate a default slave or not and how to influence this, see “ Specifying Whether
the Bus Has a Default Slave” on page 69.

Chapter 10 Generating an RTL Bus
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Multilayer Bus Data Width
If atarget gets connected to a bus, the data width of which differsfrom its own datawidth, logicis provided

114

by the generator to convert the data to the right size.

The following figure illustrates implementing a narrow target on awider bus.

Address

HRESP
and control

BusMatrix target

HWDATAM[15:0]

HADDRM—D Q
HREADYS— CE

clk—

The following figure illustrates implementing a wide target on a narrow bus.

Address HREADY
and control HRESP

HWDATAM[15:0]
HWDATAM[15:0]

BusMatrix target

HREADY,

S

HWDATAM[15:0]
HWDATAM[15:0] > L

HWDATAM[31:16

HWDATAM[15:0]

L

HADDRM—
HREADYS—
clk—1

D
CE

HWDATAM[15:0]

As shown in the figures above, when a narrow data signal needs to be converted to awider data signal, the
dataisjust replicated. And when awide data signal needs to be converted to a narrow data signal, the data

gets multiplexed to select the right byte lanes.

Chapter 10
Product Version V2004.2.2

Generating an RTL Bus
January 2005



AMBA Bus Library

Thefollowing describes how the byte lanes of the HWDATA signal and the HRDATA signal for adatawidth
up to 32 bits are multiplexed, respectively. For data widths greater than 32 bits, an equivalent multiplexing

of the byte lanesisvalid.

= HWDATA Byte Lanes
= HRDATA Byte Lanes

HWDATA Byte Lanes

The following tables show how the byte lanes of the HWDATA signal are multiplexed. In these tables, x
indicates the unconnected data bytes and C indicates the data bytes that get connected from the active

initiator to the active target (the actual valid data bytes depend on the transfer size).

m [nitiator: 32-bit data width
Target: 16-bit data width

reg_ HADDR[1:0]

HWDATA[31:0]

Little endian
0x0 xxCC
Ox1 xxCC
0x2 CCxx
0x3 CCxx

Big endian
CCxx
CCxx
xxCC
xXCC

The following example illustrates this for little endian.

al ways @i nitiator_HADATA or reg_HADDRM

begin
case (reg HADDRM)
2' b00 :

2' b01

2' bl0 t ar get

2' bl1

def aul t t ar get
end

Initiator: 32-bit data width
Target: 8-bit data width

t ar get _HWDATA
t ar get _HAWDATA
_HWDATA
t ar get _HWDATA
_HWDATA

reg HADDR[1:0]

0x0
Ox1
0x2
0x3

Chapter 10
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HWDATA[31:0]

Little endian
xxxC
XXCX
XCxX

(09700¢

= initiator_HADATA[ 15 :
= initiator_ HADATA[ 15 :
= initiator_ HWDATA[ 31 :
= initiator_HADATAl 31 :
= 15' bO;

Big endian

Cxxx

XCxx

XXCx

xxxC

0]5

16] ;
16] :
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The following example illustrates this for little endian.
al ways @initiator_ HADATA or reg_ HADDRM

begin
case (reg_HADDRM
2' b0O . target HWDATA = initiator HADATA[ 7 :
2' bO1 . target _HWDATA = initiator_HWATA[ 15 :
2' bl0 : target HWATA = initiator_ HADATA[ 23 :
2' bl1 . target HWDATA = initiator_ HADATA[ 31 :
default : target HWATA = 15' bO;

end

Initiator: 16-bit data width
Target: 8-bit datawidth
reg_ HADDR[0:0] HWDATA[15:0]
Little endian Big endian
0x0 xC Cx
0x1 Cx xC

The following example illustrates this for little endian.

al ways @t arget HRDATA or reg_HADDRM)
begi n
case (reg_HADDRM

1' b0 : initiator_ HRDATA = target HRDATA[ 7 :
1' bl : initiator_ HRDATA = target HRDATA[ 15 :
default : initiator_ HRDATA = 8' bO;

end

HRDATA Byte Lanes

The following tables show how the byte lanes of the HRDATA signal are multiplexed. In these tables, x
indicates the unconnected data bytes and C indicates the data bytes that get connected from the active
initiator to the active target (the actual valid data bytes depend on the transfer size).

m |nitiator: 16-bit data width

Target: 32-bit data width

reg_HADDR[1:0] HRDATA[31:0]

Little endian Big endian

0x0 xXCC CCxx

Ox1 xXCC CCxx

0x2 CCxx xxXCC

0x3 CCxx xXCC
Chapter 10
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The following example illustrates this for little endian.

al ways @target

begin

case (reg HADDRM

2' b00

2' b01

2' b10

2'bll

def aul t
end

initiator
initiator
initiator
initiator
initi

m |nitiator: 8-bit data width
Target: 32-bit data width

HRDATA or

i ator _

r eg_ HADDRM)

HRDATA = target HRDATA[ 15 : O0];
_HRDATA = target HRDATA[ 15 : O];
_HRDATA = target HRDATA[ 31 : 16];
_HRDATA = target HRDATA[ 31 : 16];

HRDATA = 15' bO;

reg_HADDR[1:0] HRDATA[31:0]

0x0
0x1
0x2
0x3

Little endian Big endian

XxxC
XXCx
XCXX

CXxxX

CXXxX
XCXX
XXCX

xxxC

The following example illustrates this for little endian.

al ways @t arget _

begin

case (reg HADDRM)

2' b0O

2' b01

2' b10

2' b1l

def aul t
end

Chapter 10
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initiator
initiator
initiator
initiator
initiator

HRDATA or

r eg_ HADDRM

HRDATA = target HRDATA[ 7 : 0];

_HRDATA = target_HRDATA[ 15 : 8];
_HRDATA = target HRDATA[ 23 : 16];
_HRDATA = target _HRDATA[ 31 : 24];
_HRDATA = 15' b0;
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m [nitiator: 8-bit data width
Target: 16-bit data width

reg. HADDR[0:0] HRDATA[15:0]

Little endian Big endian
0x0 xC Cx
Ox1 Cx xC

The following example illustrates this for little endian.
al ways @t arget HRDATA or reg HADDRM)

begin
case (reg_HADDRM
1' b0 ; initiator HRDATA = target HRDATA[ 7 : O0];
1'bl : initiator HRDATA = target HRDATA[ 15 : 8];
default : initiator HRDATA = 8' b0;

end

Lite2AHB Bridge RTL Generator

The Lite2AHB generator generates a bridge that does the protocol conversion of an AHBLitel nitiator
protocol to an AHBInitiator protocol.

DownSizer Bridge RTL Generator

The DownSizer generator generates a bridge can connect a 32-bit-wide peripheral or bus to a 64-bit-wide
bus and perform 64-bit accessesto it.

Chapter 10 Generating an RTL Bus
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Chapter 11

User-Defined Arbiter

The AMBA Bus Library has a number of predefined arbiters for both the AHB and the output-stage bus. It
is possible to select afixed-priority arbitration scheme or around-robin arbitration scheme. For more
information, see “ Specifying the Arbitration Scheme” on page 50 and section “ Specifying the Arbitration
Scheme” on page 70.

However, using a user-defined arbiter is also supported, both at the TLM and the RTL abstraction level.
These arbiters need to follow specific rules to ensure correct simulation with the TLM bus model or
generated RTL code. These rules are explained in “AHB bus’ on page 119 and “AHB bus” on page 119.
This chapter also explains how to connect your user-defined arbiter to either the AHB or output-stage node
in Platform Creator.

This chapter describes:

m AHB bus

m Output-stage Bus

m Connecting the User-Defined Arbiter in Platform Creator

AHB bus

This section describes:

s TLM
s RTL

TLM

This section describe the different parts that need to be present inaTLM arbiter that has to be connected to
an AHB bus model.

m TheArbiter Interface

m Theinit() Function

m Thearbitrate() Function

m The Arbiter During Reset

m Example of a User-Defined Arbiter for an AHB bus
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The Arbiter Interface

The arbiters of the bus are sc_channels. The arbiter implements the arbiter interface of the bus. The class
for your AHB arbiter has to be derived from the following arbiter interface: AMBA_AHB_Arbiter_if.

The arbiter interface has the following purely virtual methods that need to be implemented in the arbiter:
m void init(ArbiterApi& api)
m Vvoid arbitrate()

Theinit() method is called by the bus simulator at initiaization. The arbitrate() method is called by the bus
simulator every cycle. The arbiter API that is passed when the init() function is called allows the arbiter
devel oper to access port and node attributes or to query the state of the bus or to change the state of the bus.

The arbiter API for an AHB node looks as follows:

cl ass AMBAAHBNodeAr biter Api : public AVBAAHBNodeApi {
public:
AVBAAHBNodeAr bi t er Api  (AMBAAHBNode& n) : AMBAAHBNodeApi (n) {}
~AVBAAHBNodeAr bi ter Api () {}

AMBATr ansacti on* get Current Transaction ();
AMBATr ansact i on* get Previ ousTransaction ();
AMBATr ansact i on* get NewTransaction ();

void setArbitrated (Initiatorld id);

BMSi gnal & get BnSi gnal Split Resunme ();

}s

cl ass AMBAAHBNodeApi {
public:
typedef AVBAAHBNode Node;
typedef AMBAAHBI nitPort |nitiatorPort;
typedef AMBAAHBTar get Port Target Port;
typedef InitiatorPort* Initiatorld;
typedef TargetPort* Targetld;

AVBAAHBNodeApi ( AMBAAHBNode& n) : niNode(n) {}
~AMBAAHBNodeApi () {}

unsigned int getlnitia
AVBAAHBI ni t Port* getln
AVBAAHBI ni t Port* getln

tor Count () const;

itiator (unsigned int index);
itiator (const string& nane);
unsi gned int getTargetCount () const;

AVBAAHBTar get Port* get Target (unsigned int index);
AVBAAHBTar get Port* get Target (const string& nane);

/] userApi for bus
bool quer yHREADYH gh ();
bool queryTwoCycl eResponse ();

tor
iator (const

/1 userApi for in a
t
tiator (const
t
t

i
voi d doEvent Grant |
voi d doEvent Start|
bool queryRequest |
bool queryLockl nit

iator (const

i
i I ni
i I ni
i I ni
ator (const Initia

t
n
n
n
i
/1 userApi for target

pr ot ect ed:
AVBAAHBNode& mNode;
b
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The init() Function

The pointersto all the initiator ports are not available at construction time. Therefore, the init() member
function of the arbiter is called at the end of elaboration. At that moment, the pointers to the ports are
initialized. You can then retrieve the pointers by means of the getlnitiator() function, and store them. The
argument of this function is the name of a port. Thislist of names can be an argument of the arbiter
constructor.

Theinit() function could look as follows:
void init (ArbiterApi & api)

ports = new AVBAAHBI nit Port *[ si ze];

mAr bi ter Api = &api ;

ports[0] = mArbiterApi->getlnitiator (<nane given in Platform Creator>);
ports[1] = ...

The arbitrate() Function

The arbitrate() function of an arbiter has to decide which initiators can have access on the bus. At the end
of the function, setArbitrated should be called on the arbiter Api. The correct port, the port that can start a
transaction, should be passed with the call.

An arbiter can query the state of the bus simulator by means of the arbiter Api:

bool querypropertyNanme();

For an AHB arbiter, following the properties can be queried:

Property Usage
HREADYHigh If queryHREADYHigh() returns 1, this is equivalent with HREADY being high at
the RTL level.

TwoCycleResponse If queryTwoCycleResponse() returns 1, an eotTrf transfer has been sent with
attribute status different from ok.

Request If queryRequest() returns 1 for a specific AMBAAHBInitPort, the initiator that is
connected to this port has requested the bus.

Lock If queryLock() returns 1 for a specific AMBAAHBInIitPort, the initiator that is
connected to this port requests to locked transactions.

The arbiter has to send back information to the bus simulator. The AHB arbiter has to indicate which
initiator will be granted and when a transaction can be started.

Thisis done by the means of:

voi d doEvent event Nane() ;

Triggering an event corresponds with setting the input corresponding with the import to true for that clock
cycle.

Chapter 11 User-Defined Arbiter

Product Version V2004.2.2 January 2005 121



AMBA Bus Library

122

For an AHB arbiter, the following events needs to be signal ed:

Event Usage

Grant Triggers doEventGrant() for a specific AMBAAHBInitPort to indicate that the initiator
connected to this port can be granted the bus.

Start Triggers doEventStart() for a specific AMBAAHBInIitPort to indicate that the initiator
connected to this port can start a transaction. This event has to be triggered when this
AMBAAHBInitPort got a doEventGrant() last clock cycle and queryHREADYHigh() returns
1 this clock cycle.

Access to the transaction and its transfersis possible by means of:

m Transaction* getCurrent Transaction();
m Transacti on* getPreviousTransaction();
m Transacti on* get Next Transaction();
Thefollowing figure illustrates this.

e UGN

AddrTrf

WriteDataTrf

I current transaction

| m | 2 [ 13 [ 14 | 715 “main” Pipeline

—

next transaction
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Thetransaction classistheinternal representation of the transaction in the bus simulator. It gives access to
transfer attributes by means of the following syntax:

transacti on->transfer Nane. attri but eNane

For example:
AMBATr ansacti on* currentTra = mArbiterApi->get Current Transaction();

if (currentTra && currentTra->AddrTrf. Group == tl nBurstStart
&& current Tra->Addr Trf. BurstLength ! = Ox3FF)

{

[l This piece of code will be executed when attribute "G oup" of the AddrTrf
/1 transfer of the current transaction equals "tlnBurstStart” and when attri bute
/1 "BurstLength" of the sane transaction does not equals "Ox3FF. I n AVBA HDL
/1 terms this neans that the code will be executed when it is the start of a
/1 burst and it is not a burst of undefined |l ength

}

The Arbiter During Reset

For both arbiters and decoders, there is a method void reset() which you can override if you want to. This
function is called during reset and can be used if your arbiter implementation needs to be aware of reset.

Chapter 11 User-Defined Arbiter
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Example of a User-Defined Arbiter for an AHB bus

#i fndef OWR_AMBA_AHB_ARBI TER Fi xed_H
#define OWR_AMBA_AHB_ARBI TER Fi xed_H

#i ncl ude <systent. h>
#i ncl ude " AVBA/ AMBA. h" /
#i ncl ude " AMBA/ AMBABusModel . h" /

header for userbl ocks
header for busnodel

~—

nanespace AMBA {
cl ass AMBA_AHB_Ar bi ter _Fi xed: public AVBA AHB Arbiter_if, public sc_channel
E)ubl ic:
AVBAAHBNodeAr bi t er ScExport mArbi terPort;

AVBA_AHB_Ar bi t er _Fi xed(sc_nodul e_nane nane)
sc_channel (nane),
mAr bi terPort(*this),
size(3),
ports(0),
mAr bi t er Api (0)

LockedTransfer = fal se;
bHReadyH gh = fal se;
Bur st I nProgress = O;
SplittedMvaster = O;
splitint = 0;

def aul t Mast er | ndex = 2;

CurrentlyGranted = def aul t Mast er | ndex;
t obeGranted = def aul t Mast er | ndex;

}
~AVBA _AHB_Ar bi t er _Fi xed()

{if (ports) {
delete [] ports;

}

/1 Sinple exanple of arbiter function

virtual void arbitrate()

{
split ResuneVal ue = mArbit er Api - >get Bnf5i gnal Spl i t Resume() . get Val ue();
splitint & ~(splitResuneVal ue);
AMBATr ansacti on* currentTra = mArbiterApi - >get Current Transaction();

if(CurrentlyGanted == 0 & (LockedTransfer || splitResuneVal ue == 0))
if(!((splitint >> Splittedvaster) & 1))

CurrentlyGranted = SplittedMaster;
if ( currentTra )
current Tra->Addr Trf. Masterld = SplittedMaster;

}
ports[SplittedMaster-1]->doEvent Grant();
mAr bi t er Api - >set Arbitrated(ports[SplittedMaster-1]);
return;

}
mAr bi t er Api - >set Arbitrated(0);
return;

bHReadyHi gh = mAr bi t er Api - >quer yHREADYHi gh() ;
i f (mArbi t er Api - >quer yTwoCycl eResponse() ) {
if(currentTra & currentTra->Eot Trf. Status == tInSplit){
int MasterIDSplit = currentTra->AddrTrf. Masterld;
splitint |= (1 << Master|DSplit);
i f (LockedTransfer){
SplittedMaster = Master|DSplit;
Bur st nProgress = O;
CurrentlyGanted = O;
mAr bi t er Api - >set Arbi trated(0);
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return;

Bur st nProgress = 0;

el se i f(bHReadyHi gh){

if (currentTra & currentTra->AddrTrf.Goup == tInBurstStart
&& current Tra->Addr Trf. Bur st Lengt h ! = 0x3FF)
Bur st I nProgress = currentTra->Addr Trf. BurstLength -1;

}
if (BurstlnProgress !=0) {
Bur st | nProgress--;
if (currentTra & currentTra->AddrTrf.Goup == tlnBurstldle
&& current Tra->Addr Trf. Type == tlmdle) {
Bur st | nProgr ess++;

}
bHReadyH gh = true;

if(CurrentlyGranted != 0)
ports[CurrentlyG anted-1]->doEvent Start();

}
i f(!LockedTransfer || bHReadyH gh)

if(CurrentlyGanted !'= 0 & ports[CurrentlyG ant ed- 1] - >queryLock() && bHReadyHi gh){
LockedTransfer = true;

el se{
LockedTransfer = fal se;

}

i f(!LockedTransfer && BurstlnProgress == 0){
if(splitint == 0)
tobeGranted = defaul t Mast er | ndex;
for(unsigned int i =1; i <= size; i++){
if(ports[i-1]->queryRequest()){
tobeGranted = i;

br eak;
}
}
}
el se {
if((splitint >> defaul t Masterlndex) & 1) {
SplittedMaster = defaul t Mast erl ndex;
tobeGranted = O;
el se{
tobeG anted = def aul t Mast er | ndex;
}
for(unsigned int i = 1; i <= size; i++){
if(ports[i-1]->queryRequest() && !((splitint >> i) & 1)){
tobeGranted = i;
br eak;
}
}
}

}

if(tobeGanted != 0)
ports[tobeG ant ed- 1] - >doEvent Grant () ;
CurrentlyGranted = tobeG ant ed;
mAr bi t er Api - >set Arbi trated(ports[tobeG anted-1]);
return;

CurrentlyGranted = tobeG anted;
mAr bi t er Api - >set Arbitrated(0);
return;
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Vi

}
pr ot

}s

rtual void init(ArbiterApi& api)

ports = new AVMBAAHBI ni t Port *[ si ze];
mAr bi ter Api = &api ;

ports[ 0] iterApi->getlnitiator("in
ports| 1] er Api ->getlnitiator("initi
ports| 2] erApi ->getlnitiator("in
assert (ports|
assert (ports|
assert (ports|

2Z2

|

E
)
)

ect ed:

const unsigned int size;
AVBAAHBI ni t Port **ports;
ArbiterApi* mArbiterApi;

bool LockedTransfer;
bool bHReadyH gh;

int BurstlnProgress;
int SplittedMvaster;

i nt defaul t Mast er | ndex;
int CurrentlyG anted;
int tobeG anted,;

int splitint;

int splitResuneVal ue;

} /1 nanespace AMVBA

#endi f

RTL
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Itispossible to use an arbiter with support for up to 16 initiators. To allow this kind of flexibility, a number
of terminals, like HBUSREQ, HGRANT, HLOCK, and HSPLIT have awidth which depends on the number
of initiatorsthat can be arbitrated by the user-defined arbiter. Thisimplies that a user-defined arbiter that is
designed to arbitrate four initiators should have awidth of 4 for terminals HBUSREQ, HGRANT, HLOCK,
and HSPLIT. To give even more flexibility in the kind of user-defined arbiter that is supported by the AHB
RTL generator, for many terminals you can specify whether or not they are used within the code of the
arbiter. However, some terminals are always necessary and do not have this option. The following tables

give an overview of the required and the optional terminals.

m Required terminals:

Name Width Direction

HBUSREQ Number of initiators in

HGRANT Number of initiators out
Chapter 11
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m Optional terminals:

Name Width Direction
HSIZE 3 in
HBURST 3 in
HREADY 1 in
HRESP 2 in
HTRANS 2 in
HPROT 4 in
HLOCK Number of initiators in
HMASTER 4 out
HMASTERD 4 out
HMASTLOCK 1 out
HSPLIT Number of initiators in

Since the user-defined arbiter has to work together correctly with the generated AHB bus parts like the
master-to-slave multiplexer, some rules have to be followed within the arbiter.

m Theorder of the request values in the HBUSREQ terminal is determined by the priority parameter that
can be set in Platform Creator. For more information on this parameter, see “ Specifying the Arbitration
Priority of an AHB Bus Target Port” on page 51.

For example, suppose you have three initiators Initl, Init2, and Init3 with the following priority setting
in Platform Creator:

Initiator Priority setting
Initl 2
Init2 0
Init3 1

In this case, the HBUSREQ terminal consists of three bits. Bit O represents arequest from initiator Init2,
bit 1 represents arequest from initiator Init3, and bit 2 represents arequest from initiator Init1.

Bit Request from HBUSREQ value (binary)
HBUSREQ(0) Init2 XX1
HBUSREQ(1) Init3 X1X
HBUSREQ(2) Initl 1XX
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m For the HGRANT terminal, the same rule has to be applied within the user-defined arbiter. Thisimplies

that the writer of the user-defined arbiter code has to make sure that the order of the grant valuesin the
HGRANT terminals matches the priority parameter settings in Platform Creator.

For example, this means that in the above example value 1 for HGRANT bit O means that initiator Init2
is granted by the user-defined arbiter.

Bit Grant to HGRANT value (binary)
HGRANT(0) Init2 001
HGRANT(1) Init3 010
HGRANT(2) Init1 100

The values that have to be used for terminals HMASTER and HMASTERD are also determined by the
values of the priority parameter settings. However, they are also determined by the presence of the
HSPLIT terminals. If the HSPLIT terminal is present in at least one of the targets that are connected to
the AHB node, the AHB node assumes that the AMBA 2.0 split feature is supported. Thisaso implies
the necessity to have a dummy master which is granted when all other masters are put in split mode.
Value 0 of HMASTER and HMASTERD is used for this dummy master.

In case no split is supported by the AHB node, it is a prerequisite for the user-defined arbiter to give
HMASTERvalue 0 if theinitiator, with priority parameter value set to 0, isgranted. The HMASTER value
is used to determine the address and control values that need to be selected in the master-to-slave
multiplexer. If the AHB node does support split, value 0 has to be used for the dummy master and the
user-defined arbiter has to increment the priority parameter value with one to give avalueto HMASTER.

For example, in the above defined example, this would mean that the following values should be used
for HMASTER.

Grant to HMASTER value if splitis not supported HMASTER value if split is supported

Initl 2 3
Init2 0 1
Init3 1 2

The sameisvalid for the HMASTERD terminal, which is used to determine the HWDATA value that is
selected in the master-to-slave multiplexer.

Grant to (in address phase) HMASTERD value if split is not HMASTERD value if split is

supported (in data phase) supported (in data phase)
Initl 2 3
Init2 0 1
Init3 1 2
Chapter 11 User-Defined Arbiter
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m Theorder of thelock valuesinthe HLOCK terminal is, like with the HBUSREQ terminal, set by the AHB
generator and is also based on the priority parameter settings in Platform Creator.

For example, in the above examples, this means that the following table will be used.

Bit Lock from HLOCK value (binary)
HLOCK(0) Init2 XX1
HLOCK(1) Init3 X1X
HLOCK(2) Initl 1XX

Output-stage Bus

m TLM
m RTL

TLM

This section describes the different parts that need to be present ina TLM arbiter that has to be connected
to an output-stage bus model.

m TheArbiter Interface

m Theinit() Function

m Thearbitrate() Function

m The Arbiter During Reset

m Example of aUser-Defined Arbiter for an Output Stage Bus

The Arbiter Interface

The arbiters of the bus are sc_channels. The arbiter implements the arbiter interface of the bus. The class
for your AHB arbiter hasto be derived from the following arbiter interface: AMBA_OutputStage Arbiter_if.

The arbiter interface has the following purely virtual methods that need to be implemented in the arbiter:
m void init(Arbiter Api& api)
m void arbitrate()

Theinit() method is called by the bus simulator at initialization. The arbitrate() method is called by the bus
simulator every cycle. The arbiter API that is passed when the init() function is called alows the arbiter
developer to access port and node attributes or to query the state of the bus or to change the state of the bus.
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The arbiter API for an output-stage node |ooks as follows:

cl ass AMBACQut put St ageNodeAr bi ter Api : public AVMBACut put St ageNodeApi {
public:
ANMBAQut put St ageNodeAr bi t er Api  ( AMBACQut put St ageNode& n) : AMBACuUt put St ageNodeApi (n) {}
~AMBAQut put St ageNodeAr bi ter Api ()

AMBATr ansact i on* get Current Transaction ();
AMBATr ansact i on* get Previ ousTransaction ();
AMBATr ansact i on* get NewTransaction ();

void setArbitrated (Initiatorld id);

b
cl ass AMBACQut put St ageNodeApi {
public:
typedef AMBACut put St ageNode Node;
typedef AMBACQut put Stagel nitPort InitiatorPort;
t ypedef AMBAQut put St ageTar get Port Target Port;
typedef InitiatorPort* Initiatorld;
typedef TargetPort* Targetld;
AMBAQut put St ageNodeApi ( AMBACut put St ageNode& n) : niNode(n) {}
~AMBAQut put St ageNodeApi () {}
unsi gned int getlnitiatorCount () const;
AMVBAQut put St agel nitPort* getlnitiator (unsigned int index);
AVBAQuUt put St agel nitPort* getlnitiator (const string& nane);
unsi gned int getTargetCount () const;
AMBAQut put St ageTar get Port* get Target (unsigned int index);
AMBAQut put St ageTar get Port* get Target (const string& nane);
/'l userApi for bus
bool queryHREADYH gh ();
/1 userApi for initiator
void doEventGrantlnitiator (const Initiatorld id);
bool querySelectlnitiator (const Initiatorld id);
bool queryRequestlnitiator (const Initiatorld id);
/1 userApi for target
pr ot ect ed:
AMBAQut put St ageNode& niNode;
b
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The init() Function

The pointersto all the initiator ports are not available at construction time. Therefore, the init() member
function of the arbiter is called at the end of elaboration. At that moment, the pointers to the ports are
initialized. You can then retrieve the pointers by means of the getlnitiator() function, and store them. The
argument of this function is the name of a port. Thislist of names can be an argument of the arbiter
constructor.

Theinit() function could look as follows:
void init (ArbiterApi & api)

ports = new AVMBACQut put St agel ni t Port*[ si ze];

mAr bi t er Api = &api ;

ports[0] = mArbiterApi->getlnitiator (<nanme given in Platform Creator>);
ports[1l] = O

The arbitrate() Function

The arbitrate() function of an arbiter has to decide which initiators can have access on the bus. At the end
of the function, setArbitrated() should be called on the arbiter Api. The correct port, the port that can start a
transaction, should be passed with the call.

An arbiter can query the state of the bus simulator by means of the arbiter Api:

bool querypropertyNanme();

For an AHB arbiter, the following properties can be queried:

Property Usage

HREADYHigh If queryHREADYHigh() returns 1, this is equivalent with HREADY being high at the
RTL level.

Select If querySelect() returns 1 for a specific AMBAOutputStagelnitPort, the input stage that

is connected to this port is selecting this output stage (the incoming address in
intended for this output stage).

Request If queryRequest() returns 1 for a specific AMBAOutputStagelnitPort, the input stage
that is connected to this port is selecting this output stage and will start a transaction,
so in HDL HTRANS would be different from idle or busy.

The arbiter has to send information back to the bus simulator. The AHB arbiter has to indicate which
initiator will be granted and when a transaction can be started. Thisis done by the means of:

voi d doEvent event Nane() ;

Triggering an event corresponds with setting the input corresponding with the import to true for that clock
cycle.
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For an AHB arbiter, the following events need to be signaled:

Event Usage

Grant Trigger doEventGrant() for a specific AMBAOutputStagelnitPort to
indicate that the input stage connected to this port can be granted
the bus.

Access to the transaction and its transfers, is possible by means of:

m Transaction* get Current Transaction();
m Transacti on* getPreviousTransaction();
m Transacti on* get Next Transaction();

The following figure illustrates this.

e U

< T ™ ™ TA ™= >ﬂ AddrTrf
_1-1_ ™ > ™ TA ™= m WriteDataTrf

| current trahsaction

“main” Pipeline

—

next transaction
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Thetransaction classistheinternal representation of the transaction in the bus simulator. It gives access to
transfer attributes by means of the following syntax:

transacti on->transfer Nane. attri but eNane

For example:
AMBATr ansacti on* currentTra = mArbiterApi->get Current Transaction();

if (currentTra && currentTra->AddrTrf. Group == tl nBurstStart
&& current Tra->Addr Trf. BurstLength ! = Ox3FF)

{

[l This piece of code will be executed when attribute "G oup" of the AddrTrf
/1 transfer of the current transaction equals "tlnBurstStart” and when attri bute
/1 "BurstLength" of the sane transaction does not equals "Ox3FF. I n AVBA HDL
/1 terms this neans that the code will be executed when it is the start of a
/1 burst and it is not a burst of undefined |l ength

}

The Arbiter During Reset

For both arbiters and decoders, there is a method void reset() that you can override if you want to. This
function is called during reset and can be used if your arbiter implementation needs to be aware of reset.

Chapter 11 User-Defined Arbiter

Product Version V2004.2.2 January 2005 133



AMBA Bus Library

Example of a User-Defined Arbiter for an Output Stage Bus

#i fndef OWR_AMBA_ OUTPUTSTAGE_ARBI TER FI XED H
#define OWR_AMBA OUTPUTSTAGE_ARBI TER_FI XED_H

#i ncl ude <systent. h>
#i ncl ude " AVMBA/ AMBA. h" /'l header for userbl ocks
#i ncl ude " AVMBA/ AVBABusMbdel . h" /'l header for busnodel

nanespace AMBA {
cl ass AMBA_Qut put St age_Arbi ter _Fi xed: public AMBA CQutput Stage_Arbiter_if, public sc_channel

AMBAQut put St ageNodeAr bi t er ScExport mAr bi ter Port;

AVBA _Qut put St age_Ar bi t er _Fi xed(sc_nodul e_nanme nane)
sc_channel (nane),
mAr bi ter Port (*thi s),
Currentl yG anted(0),
size(3),
mAr bi t er Api (0),
ports(0)
{

}
~AMBA Qut put St age_Ar bi ter _Fi xed()

if (ports)
delete [] ports;

}

virtual void arbitrate()

int tobeGranted = 0;

bool bMastLock = fal se;

AMBATr ansaction *current Tra = mArbiter Api - >get Current Transacti on();
bool bldle = currentTra ? true : false;

if ( currentTra & CurrentlyGanted !'=0 ) {
bldle = current Tra->Addr Trf. Type == tinmdle &&
current Tra->AddrTrf. Group != tlnBurstldle;

bMast Lock = current Tra- >LockTrf. Lock;

}
if(!bldle & !bMastLock &% mArbit er Api - >quer yHREADYHi gh()) {
tobeGranted = O;

for (unsigned int i =1; i <= size; i++ ){
if (ports[i-1]->queryRequest()]]
(CurrentlyGanted == i && ports[i-1]->querySelect() ) ) {
tobeGanted = i;
br eak;

}
telse if( bldle & !bMastLock && mArbiter Api - >quer yHREADYH gh()) {
t obeGranted = O;
for (unsigned int i =1; i <= size; i++ ){
if (ports[i-1]->queryRequest()){
tobeGranted = i;

br eak;
b
if(tobeGanted == 0 & & ports[Currentl yG ant ed- 1] ->querySel ect()) {
tobeGranted = Currentl yG anted;
}
} else

{
tobeGranted = Currentl yG anted;
}
CurrentlyGranted = tobeG anted;
if(tobeGanted != 0){
ports[tobeG ant ed- 1] - >doEvent Grant () ;

}
mAr bi t er Api - >set Arbi trat ed(ports[tobeGanted-1]);

return;
}
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virtual void init(ArbiterApi & api)
{

ports = new AMBAQut put St agel ni t Port *[ si ze] ;
mAr bi ter Api = &api;
ports[ 0] mAr bi t er Api - >get I nitiator("inputstage2");
ports[1] mAr bi t er Api - >getInitiator("inputstagel");
mAr b
]
]
]

ports| 2] terApi->getlnitiator("inputstage3");
assert (ports[O
assert(ports[1
assert(ports[2

}

i

)
E
):

pr ot ect ed:

unsigned int CurrentlyG anted;
const unsigned int size;
ArbiterApi * mArbiterApi;
) AMBAQUt put St agel nit Port **ports;

#endi f

RTL

To enable the user-defined arbiter to support arbitration for a specific number of initiators, the Regquest
terminal has a width which depends on the number of initiators that can be arbitrated by the user-defined
arbiter. Consequently, the width of the AddrInPort is determined by the number of bits that are necessary
to represent the supported number of initiators. Thisimplies that a user-defined arbiter that is designed to
arbitrate four initiators, should have awidth of 4 for its Request terminal and awidth of 2 for its AddrInPort
terminal. To give even more flexibility in the kind of user-defined arbiter that is supported by the output-
stage RTL generator, for many terminals you can specify whether or not they are used within the code of
the arbiter. However, someterminals are always necessary and do not have this option. The following tables
give an overview of the required and the optional terminals.

m Required terminals:

Name Width Direction
Request Number of initiators in
AddrInPort Number of initiators bits out
NoPort 1 out
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m Optional terminals:

Name width Direction
Burst 3 in
Size 3 in
Prot 4 in
Sel 1 in
Mastlock 1 in
Trans 2 in
Ready 1 in
Resp 1 in

Since the user-defined arbiter hasto work together correctly with the generated output-stage bus, somerules
have to be followed within the arbiter.

m The order of the request valuesin the Request terminal is determined by the priority parameter that can

be set in Platform Creator. For more information on this parameter, see “ Specifying the Arbitration
Priority of an Output-Stage Bus Target Port” on page 71.

For example, suppose you have three initiators Init1, Init2, and Init3 with the following priority setting
in Platform Creator:

Initiator Priority setting
Initl 2
Init2 0
Init3 1

In this case, the Request terminal consists of three bits. Bit O represents arequest from initiator Init2, bit
1 represents arequest from initiator Init3, and bit 2 represents a request from initiator Initl.

Bit Request from HBUSREQ value (binary)
HBUSREQ(0) Init2 XX1
HBUSREQ(1) Init3 X1X
HBUSREQ(2) Initl IXX
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m Thevauethat hasto be giveto the AddrinPort terminal in the user-defined arbiter also needsto be based
on the priority parameter. But the AddrinPort does not use one-hot encoding. So the priority parameter
does not determine the active bit, but the value which needs to be passed to the AddrInPort terminal.

For example, in the above example value 2 hasto be given to the AddrInPort terminal by the user-defined
arbiter if initiator Initl is granted access to the output-stage bus .

Grant to AddrinPort value
Initl 2
Init2 0
Init3 1

Connecting the User-Defined Arbiter in Platform Creator

You can thread your arbiter as any other user block in Platform Creator.

To connect the user-defined arbiter in Platform Creator:

1 Inthe System Diagram, instantiate the AHB or output-stage node to which you want to connect your arbiter.

2 Right click on the node to bring up the pop-up menu and from the pop-up menu, select Instantiate Port >
arbiter.

3 Connect this arbiter port to the correct port on your arbiter.

4  Propagate the port properties by selecting Tools> Propagate Port Propertiesfrom the menu bar. The arbiter
port of the node will automatically take over the properties (for example the terminals to use) from the
connected port of your arbiter.

NOTE The Propagate Port Properties menu command also checks the system, so you are advised to
select this menu command when your complete system is assembl ed.
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Chapter 12

Using the Generated Bus Model in Incisive

This chapter describes how to use the generated bus model in Incisive.
m Use Model

m [nstalling the AMBA Bus Library for Incisive

m  Compiling the System for Incisive

m Enabling Analysisin the AMBA Bus Models

Use Model

It is not advisable to manually create the interconnect system by instantiating the appropriate classes. The
supported use model isthat you use Platform Creator to create the system. If required, the code generated
by Platform Creator must then manually be modified to be able to run in Incisive.

Installing the AMBA Bus Library for Incisive

You should follow the steps as described in the ConvergenSC Installation Manual when installing the
AMBA Bus Library. During the process, you will get the opportunity to select compilation for Incisive.

Thiswill precompile the AMBA Bus Library.

You can then use the installed bus library in Incisive by setting the correct include and library paths when
compiling your system.
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Compiling the System for Incisive

The AMBA Bus Library can be used in Incisive 5.3 and Incisive 5.4.

m Incisive5.3
m Incisive5.4

Incisive 5.3

140

Make sure your environment is set up correctly for using Incisive 5.3.
Make sure you have selected compilation for Incisive during the installation of the AMBA Bus Library.

To start Incisive 5.3:

Type:
ncsc_run -FILE sc_build. cnd

where sc_build.cmd is afile containing the following options:

- | ${ COMREHOVE} / cowar esc_st ub/ i ncl ude

-1 ${| PLOCATI ON}/ AMBA_BL/ Syst enC/ i ncl ude

test.cc

- L${| PLOCATI ON}/ AMBA BL/ I nci si ve_5. 3/1i b/ ${ CONMREHT}
- L${ CONMAREHOVE} / cowar esc_st ub/ i b/ 1 nci sive_5.3_gcc-2.95.3
-W,-E

- | AMBABuUs Model

-l cowar esc_anal ysi s_stub

-l cowaresc_sinmul at or _stub

- SC_MAIN

-GCC_VERS 2.95.3

- G\NU

- STATIC

${IPLOCATION} must point to the directory where the AMBA Bus Library has been installed. It can be
replaced by the actual path if desired.

NOTE These include paths and libraries are al so the ones needed to create libraries (binary IP) that can
be used in simulations of ConvergenSC and Incisive 5.3.
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Incisive 5.4

Make sure your environment is set up correctly for using Incisive 5.4.
Make sure you have selected compilation for Incisive during the installation of the AMBA Bus Library.

To start Incisive 5.4:

Type:
ncsc_run -FILE sc_build. cnd

where sc_build.cmd is afile containing the following options:

- | ${ COMREHOVE} / cowar esc_st ub/ i ncl ude

-1 ${| PLOCATI ON}/ AMBA_BL/ Syst enC/ i ncl ude

test.cc

- L${| PLOCATI ON}/ AMBA BL/ | nci si ve_5. 4/1i b/ ${ CONMREHT}
- L${ CONMAREHOME} / cowar esc_st ub/ i b/ 1 nci sive_5.4_gcc-3.2.3
-W,-E

- | AMBABuUs Model

-l cowar esc_anal ysi s_stub

-l cowaresc_sinmul at or _stub

- SC_MAIN

-GCC_VERS 3.2.3

- G\NU

- STATIC

${IPLOCATION} must point to the directory where the AMBA Bus Library has been installed. It can be
replaced by the actual path if desired.

NOTE These include paths and libraries are al so the ones needed to create libraries (binary IP) that can
be used in simulations of ConvergenSC and Incisive 5.4.
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Enabling Analysis in the AMBA Bus Models

142

To enable SystemC Verification (SCV) transaction recording, every node of the bus structure dumped by
Platform Creator hasamethod enable_scv_recording(void), whichisresponsiblefor creating al the needed
recording streams and transaction generators, as well asfor adding the SCV recording actions to the action
lists. You can call this at any point in time (that is, during construction, elaboration, or simulation).

The creation of the database isnot the responsibility of the bus models: it isyour responsibility to create the
database and set the database that you whish the bus models to record to as the default database. By default,
the default database isthe | ast created database, but you can explicitly set the default database by calling the
static method scv_tr_db::set_default_db().

In practise, to enable analysisin incisive you need to:

1 Add thefollowing include statement to the file with sc_main():
#i nclude "cve.h" // Needed for cve_tr_sdi _init()

2 Add thefollowing statements at the start of sc_main():

cve tr_sdi _init(); // To add Cadence's analysis callbacks to scv.
scv_tr_db mydb("mydb"); // Ceneric initialization of the database.

3 Call enable_scv_recording() for each node for which you want to perform analysis.
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Appendix A

AMBA TLM API Quick Reference

This chapter describes:

m Protocols and Port Types

= TLM API Methods

m Methods Available in Each Port Type

m AHB Transfer Attributes and API Guide

ReqTrf (Initiator)

UnreqTrf (Initiator)

GrantTrf (Initiator)

AddrTrf (Initiator and Target)
AddrTrf (Target)

LockTrf (Target)

LockTrf (Initiator)

WriteDataTrf (Initiator and Target)
ReadDataTrf (Initiator and Target)
EotTrf (Initiator and Target)
SplitResumeTrf (Target)

Cancel Trf (Initiator)

m AHBLite Transfer Attributes and APl Guide

AddrTrf (Initiator and Target)
LockTrf (Initiator and Target)
WriteDataTrf (Initiator and Target)
ReadDataTrf (Initiator and Target)
EotTrf (Initiator and Target)

m APB Transfer Attributes and APl Guide

AddrTrf (Target)
WriteDataTrf (Target)
ReadDataTrf (Target)
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Protocols and Port Types

AHBInitiator
AHB Target
AHBL.ite Initiator
AHBL ite Target
APB Target

AHBInitiator

The port types are:

AHBI ni ti at or _i nout mast er_port<address_wi dth, data_wi dt h>
AHBI ni ti ator _i nmast er _port <addr ess_wi dt h, dat a_wi dt h>
AHBI ni ti at or _out mast er _port <addr ess_wi dt h data_wi dt h>

AHB Target

The port types are:

AHBTar get _i nout sl ave_port <address_wi dth, data_w dth>
AHBTar get _i nsl ave_port <addr ess_wi dt h, dat a_wi dt h>
AHBTar get _out sl ave_port <addr ess_wi dt h dat a_w dt h>

AHBLIite Initiator

The port types are:

AHBLi tel ni tiator _i nout master _port<address_wi dth, data_w dth>
AHBLi tel ni ti ator _i nmast er _port <address_wi dt h, dat a_wi dt h>
AHBLi t el ni ti at or _out mast er _port <address_wi dt h dat a_wi dt h>

AHBLIite Target

The port types are:

AHBLi t eTar get _i nout sl ave_port <address_wi dth, data_w dt h>
AHBLi t eTarget _i nsl ave_port <address_wi dth, data_w dth>
AHBLi t eTar get _out sl ave_port<address_w dth, data wi dt h>

APB Target

144

The port types are:

APBTar get _i nout sl ave_port <address_wi dt h, data_wi dt h>
APBTar get _i nsl ave_port <address_wi dt h, dat a_w dt h>
APBTar get _out sl ave_port <address_wi dt h dat a_w dt h>
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TLM API Methods

<port>. sendTransacti on()
<port >. get Transacti on()

<port>. canRecei veTrf Nane()
<port >. canSendTr f Nanme()

<port>. sendDel ayedTr f Narme()
<port >. sendTr f Name()

<port >. get Recei veTr f NaneEvent Fi nder ()
<port >. get Recei veTr f NaneEvent ()

<port >. get SendTr f NameEvent ()
<port >. get SendTr f NaneEvent Fi nder ()

For alist of available transfers, see “Methods Available in Each Port Type” on page 145.
For alist of available transfer attributes, see “AHB Transfer Attributes and APl Guide’ on page 146.

Methods Available in Each Port Type

m APl Usage

APl Usage
S=sendTr f Nane, canSendTr f Name, getSendTr f NaneEvent, getSendTr f NaneEventFinder

D= sendDelayedTr f Narre
R= canReceiveTr f Nane, getReceiveTr f Name EventFinder, getReceiveTr f NameEvent

=
ot =
. sk = .
— Y= < =
« E £ 8 8 _ ¢ £ £ I
E g = £ @8 £ g £ 3
o st I © = @ — = (S} = c
(3} [t — o = [J) o o o = 3]
x 5 0 < 2T xx W » a un O
AHBInitiator_inoutmaster_port S S R S S R R S R S
AHBInitiator_inmaster_port S S R S R R S R S
AHBInitiator_outmaster_port S S R S S R S R S
AHBTarget_inoutslave_port R R SD SD S R
AHBTarget_inslave _port R R SD S R
AHBTarget_outslave_port R SD SD S R
AHBLitelnitiator_inoutmaster_port S S R R S R
AHBLitelnitiator_inmaster_port S R R S R
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AHBLitelnitiator_outmaster_port

Py

AHBLiteTarget_inoutslave_port SD SD
AHBLiteTarget_inslave_port

AHBLiteTarget_outslave port SD SD
APBTarget_inoutslave_port

APBTarget_inslave_port

g U XV XV XV AU O

APBTarget_outslave_port

AHB Transfer Attributes and API Guide

m ReqTrf (Initiator)

m UnreqTrf (Initiator)

m GrantTrf (Initiator)

m AddrTrf (Initiator and Target)

m AddrTrf (Target)

m LockTrf (Target)

m LockTrf (Initiator)

m WriteDataTrf (Initiator and Target)
m ReadDataTrf (Initiator and Target)
m EotTrf (Initiator and Target)

m SplitResumeTrf (Target)

m Cancel Trf (Initiator)

ReqTrf (Initiator)

146

m Attributes

m General Usage

m Static Sensitivity
Dynamic Sensitivity

I U O O
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Attributes
Attribute Value Mapping to Signal
RegMode timReqOneCycle HREQ = 1 for one cycle
timReqUntilGrant HREQ = 1 until HGRANT = 1
timReqUntilUnreq HREQ = 1 until UnreqTrf is
sent

General Usage

if (port.canSendReqTrf()){
port.get ReqTrf()->set ReqMode(t| nReqOneCycl e);
port.sendReqTrf();

Static Sensitivity
class ny_nodul e: public sc_nodul e

1
public:

// Construct or
SC_CTOR(nmy_nodul e) {

SC_I\/ETH(JD( port_canSendReq) ;

sensitive << port.get SendReqTrf Event Fi nder () ;
dont _initialize();

voi d port_canSendReq();
}Hend of my_nodul e
voi d ny_nodul e:: port _canSendReq(voi d){

'pb'rt .getReqTrf()->set Reqhvbde(t| mReqUnti | Unreq);
port.sendReqTrf();

}

Dynamic Sensitivity

wai t (port. get Recei veSendReqt Tr f Event);
port.get ReqTrf()->set ReqMode(t| nReqUntil Grant);
port.sendReqTrf();
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UnreqTrf (Initiator)

148

m Attributes

General Usage

m Static Sensitivity
Dynamic Sensitivity

Attributes
There are no attributes.

General Usage

if (port.canSendUnreqTrf()){
port.sendUnreqTrf();
}

Static Sensitivity
class nmy_nodul e: public sc_nodul e

-
publi c:

}}'Cbnstructor
SC_CTOR(my_nodul e) {

SC;NETF[IXport_canSendUnreq);

sensitive << port.get SenduUnreqTrf Event Fi nder () ;

dont _initialize();
}
voi d port_canSendUnreq();

}))end of ny_nodul e

voi d nmy_nodul e:: port _canSendUnreq(voi d){

bb;t.sendUnreqTrf();
} o

Dynamic Sensitivity

wai t (port. get Recei veSendUnr eqt Tr f Event) ;

port.getUnreqTrf();
port.sendUnreqTrf();

Appendix A
Product Version V2004.2.2

AMBA TLM API Quick Reference
January 2005



AMBA Bus Library

GrantTrf (Initiator)
m Attributes

General Usage

m Static Sensitivity

Dynamic Sensitivity

Attributes
There are no attributes.

General Usage

if (port.getGrantTrf()){
/ I execut e code

}

Static Sensitivity

class nmy_nodul e: public sc_nodul e

-
publi c:

// ' Construct or
SC_CTOR(my_nodul e) {

SC_IVETHCD( port_doWenG ant ed) ;

sensitive << port.get Recei veGrant Tr f Event Fi nder () ;

dont _initialize();

voi d port_doWhenG ant ed();

}//end of nmy_nodul e

voi d nmy_nodul e: : port _doWenG ant ed(voi d){

| [ execut e code

Dynamic Sensitivity

wai t (port. get Recei veGrant Trf Event);

AddrTrf (Initiator and Target)
m Attributes
m General Usagein Initiator
m Static Sensitivity in Initiator

Appendix A
Product Version V2004.2.2
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m Dynamic Sensitivity in Initiator
m Cross-Referencing Transfersin Initiator

Attributes

Attribute
Address

Type

Kind

AccessSize

Group

BurstLength

BurstWrap

Cacheable

Bufferable

ProtectionType

Appendix A

Type

unsigned int

timT TransactionType

timTKind

unsigned int

timTGroup

unsigned int

timTBurstWrap

unsigned int

unsigned int

timTProtectionType

Product Version V2004.2.2

Value
32 bit value

timldle,

timWriteAtAddress
timReadAtAddress

timOpcode
timData

8

16
32
64

timSingle
timBurstStart
timBurstCont

timBurstldle

0ox4
0x8
0x10

Ox3FF

timIncremental
timWrapBurstSize

false
true

false
true

timUser
timPrivileged

Mapping to Signal
HADDR

HTRANS[1] = 0
(HWRITE = 1) & (HTRANSI[1] = 1)
(HWRITE = 0) & (HTRANSI[1] = 1)

HPROT[0] = 0
HPROT[0] = 1

HSIZE = 0x0
HSIZE = 0x1
HSIZE = 0x2
HSIZE = 0x3

(HTRANS = NONSEQ(0x2) ) & (
HBURST = SINGLE(0))
(HTRANS = NONSEQ(0x2) ) &
(HBURST != SINGLE(0))
(HTRANS = SEQ(0x3) &
(HBURST != SINGLE(0))
HTRANS = BUSY(0x1)

(HBURST = WRAP4(0x2)) |
(HBURST = INCR4(0x3))
(HBURST = WRAP8(0x4)) |
(HBURST = INCR8(0x5))
(HBURST = WRAP16(0x6)) |
(HBURST = INCR16(0x7))
HBURST = INCR (0x1)

HBURST = INCR (0x1, 0x3, 0X5, 0x7)
HBURST = WRAP (0x2, 0x4, 0x6)

HPROT[3] = 0
HPROT[3] = 1
HPROT[2] = 0
HPROT[2] = 1
HPROT[1] = 0
HPROT[1] = 1

AMBA TLM API Quick Reference
January 2005
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General Usage in Initiator
if ( port.getAddrTrf() ){

port.

port

port.
port.
port.
port.
port.
port.
port.
port.

Addr Tr f - >set Addr ess( 0x1000) ;

. Addr Trf - >set Type(t| mWit eAt Addr ess);

Addr Tr f - >set AccessSi ze(32);

Addr Tr f - >set Group(t| nSi ngl e) ;

Addr Tr f - >set Bur st Lengt h( Ox3FF) ;

Addr Trf - >set Bur st Wap(tl m ncremental ) ;
Addr Tr f - >set Cacheabl e(f al se);

Addr Tr f - >set Buf f er abl e(true);

Addr Trf - >set Prot ecti onType(t! nPri vil eged);
sendAddr Trf () ;

Static Sensitivity in Initiator

cl ass

my_nodul e: public sc_nodul e

-
publi c:

}}'Cbnstructor
SC_CTOR(my_nodul e) {

SC;NETFKIXport_canSendAddr);

sensitive << port.get SendAddr Tr f Event Fi nder () ;
dont _initialize();

voi d port_canSendAddr();

}//end of ny_nodul e

voi d nmy_nodul e:: port _canSendAddr (voi d) {
//set attributes

port.
port.
port.
port.
port.
port.
port.
port.
port.

get Addr Tr f () - >set Address( 0x1000) ;

Addr Trf - >set Type(tl mW it eAt Address);

Addr Tr f - >set AccessSi ze(32) ;

Addr Tr f - >set Group(t ! nBi ngl e);

Addr Tr f - >set Bur st Lengt h( OX3FF) ;

Addr Tr f - >set Bur st Wap(tl m ncrenental ) ;
Addr Tr f - >set Cacheabl e(f al se);

Addr Tr f - >set Buf f er abl e(true);

Addr Trf - >set Prot ecti onType(t!l nPrivil eged);

//send trf

port

Appendix A

.sendAddr Trf();
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Dynamic Sensitivity in Initiator
wai t ( port.get SendAddr Trf Event () );

/lset attributes

port.get Addr Trf () - >set Address( 0x1000);
port. Addr Trf - >set Type(t!l mWit eAt Addr ess);
port. Addr Trf - >set AccessSi ze(32);

/lsend trf
port.sendAddr Trf ();

Cross-Referencing Transfers in Initiator
There are no cross-references available.

AddrTrf (Target)

152

Attributes

Genera Usagein Target

Static Sensitivity in Target

Dynamic Sensitivity in Target
Cross-Referencing Transfers in Target

Attributes
Attribute Type Value Mapping to Signal
masteriD unsigned int 4 bit value HMASTERID

General Usage in Target
if ( port.getAddrTrf() ){

unsi gned int v_address = port. Addr Trf->get Address();

tI miTransacti onType v_type = port. Addr Trf->get Type();

unsi gned int accessSize v_size = port.AddrTrf->get AccessSi ze();
tI mMfGroup v_group = port. Addr Trf->get G oup();

unsigned int v_burstlLength = port. Addr Trf-get BurstLength();

tI mfBurst Wap v_burstWap = port. Addr Trf - >get Bur st Wap() ;

bool v_cacheabl e = port. Addr Trf - >get Cacheabl e() ;

bool v_bufferable = port. Addr Trf->get Buf f erabl e();

tI mrProt ecti onType v_pType = port.Addr Trf->get ProtectionType();
unsigned int v_nasterlD = port. Addr Trf->get Masterl ) ;
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Static Sensitivity in Target

class ny_nodul e: public sc_nodul e
{

public:

}).Cbnstructor
SC _CTOR(nmy_nodul e) {

SC;NETFKIXport_receiveAddr);
sensitive << port.get Recei veAddr Trf Event Fi nder () ;
dont _initialize();

voi d port_receiveAddr();

}//end of ny_nodul e
void my_nodul e: : port _recei veAddr (voi d) {

/lget attributes

unsigned int v_address = port.get Addr Trf () - >get Address();

tI mlTransacti onType v_type = port. Addr Trf->get Type();

unsi gned int accessSize v_size = port.AddrTrf->get AccessSi ze();

Dynamic Sensitivity in Target
wai t ( port.get Recei veAddr Trf Event () );

/lget attributes
unsi gned int v_address = port.AddrTrf->get Address();
tI mlTransacti onType v_type = port. Addr Trf->get Type();

Cross-Referencing Transfers in Target

port.get AddrTrf();
val ue = port. Addr Trf->get LockTrf () ->get Lock();

LockTrf (Target)

m Attributes
General Usagein Target
Static Sensitivity in Target
Dynamic Sensitivity in Target

Cross-Referencing Transfersin Target

Appendix A AMBA TLM API Quick Reference
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Attributes
Attribute Type Value Mapping to Signal
Lock unsigned int true HMASTLOCK

false

General Usage in Target
if ( port.getLockTrf() ){

bool i nt v_l ocked = port.LockTrf()->getLock();

Static Sensitivity in Target

cl ass nmy_nodul e: public sc_nodul e
{
publi c:

// ' Const ruct or
SC _CTOR( ny_nodul e) {

SC_I\/ETH(]D( port _receivelLock);

sensitive << port. get Recei veLockTrf Event Fi nder () ;
dont _initialize();

voi d port_receivelLock();

}//end of nmy_nodul e
voi d nmy_nodul e:: port_recei veLock(voi d){

bool lock = port.getLockTrf()->getLock();

Dynamic Sensitivity in Target

wai t ( port.get Recei veLockTrf Event () );
bool |ock = port.getLockTrf()->getLock();

Cross-Referencing Transfers in Target
There are no cross-references available.
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LockTrf (Initiator)

m Attributes
General Usagein Initiator
m Static Sengitivity in Initiator

m Dynamic Sensitivity in Initiator

m Cross-Referencing Transfersin Initiator

Attributes
Attribute Type Value Mapping to Signal
Lock unsigned int boolean HLOCK

NOTE LockTrf must be sent one cycle before the corresponding Addr Trf.

General Usage in Initiator
if ( port.getLockTrf() ){

'pblrt . LockTrf->set Lock( true);
port.sendLockTrf();

}

Static Sensitivity in Initiator
class ny_nodul e: public sc_nodul e

1
public:

// . Construct or
SC _CTOR(nmy_nodul e) {

SC_I\/ETHCD( port _canSendLock);

sensitive << port.get SendLockTrf Event Fi nder();
dont _initialize();

voi d port_canSendLock();

}//end of ny_nodul e
voi d nmy_nodul e:: port _canSendLock(voi d) {

port.getLockTrf()->setLock(true);
port.sendLockTrf();

Appendix A AMBA TLM API Quick Reference
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Dynamic Sensitivity in Initiator

wai t ( port.get SendLockTrfEvent () );
port.getLockTrf()->setLock(true);
port.sendLockTrf ();

Cross-Referencing Transfers in Initiator
There are no cross-references available.

WriteDataTrf (Initiator and Target)
m Attributes
m General Usagein Initiator
m Static Sensitivity in Initiator
m Dynamic Sensitivity in Initiator
m Cross-Referencing Transfersin Initiator
m General Usage in Target
m Static Sensitivity in Target
m Dynamic Sensitivity in Target
m Cross-Referencing Transfersin Target

Attributes
Attribute  Type Value Mapping to Signal

WriteData unsigned int (data_width <=32) 8 -16 - 32 bit value HWDATA
int 64 (data_width > 32) 64 bit value

General Usage in Initiator
if ( port.getWiteDataTrf() ){

port. WiteDataTrf->set Wi teData( 0xAABBCCDD) ;
port.sendWiteDataTrf();

}

Appendix A AMBA TLM API Quick Reference
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Static Sensitivity in Initiator
class ny_nodul e: public sc_nodul e
{

public:

// . Construct or
SC _CTOR(nmy_nodul e) {

SC_I\/ETH(D( port _canSendWi t eDat a) ;
sensitive << port.getSendWiteDataTrf Event Fi nder();
dont _initialize();

voi d port_canSendWiteData();

}//end of ny_nodul e
void nmy_nodul e:: port _canSendW it eDat a(voi d) {

port.getWiteDataTrf()->set WiteDat a( 0OxAABBCCDD) ;
port.sendWiteDataTrf();

Dynamic Sensitivity in Initiator

wai t ( port.getSendWiteDataTrfEvent() );
port.getWiteDataTrf()->setWiteDat a( 0xXAABBCCDD) ;
port.sendWiteDataTrf();

Cross-Referencing Transfers in Initiator

port.getWiteDataTrf();
val ue = port.WiteDataTrf->get AddrTrf()->get Addr Trf Attri bute();
val ue = port.WiteDataTrf->getLockTrf()->getLock();

General Usage in Target
if ( port.getWiteDataTrf() ){

unsi gned int v_data = port.WiteDataTrf->getWiteData();
}
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Static Sensitivity in Target
class ny_nodul e: public sc_nodul e

1
public:

// . Construct or
SC _CTOR(nmy_nodul e) {

SC_I\/ETH(D( port_getsWiteData);
sensitive << port.get Recei veWiteDataTrfEvent Fi nder();
dont _initialize();

voi d port_getsWiteData();

}//end of ny_nodul e
void my_nodul e: : port_getsWiteData(void){

unsigned int v_data = port.getWiteDataTrf()->getWiteData();

Dynamic Sensitivity in Target

wai t ( port.get Recei veWiteDataTrfEvent (

) )
unsigned int v_data = port.getWiteDataTrf

;()->getWiteData();

Cross-Referencing Transfers in Target

port.getWiteDataTrf();
value = port.WiteDataTrf->get Addr Trf()->get Addr TrfAttri bute();
val ue = port.WiteDataTrf->getLockTrf()->getlLock();

ReadDataTrf (Initiator and Target)

158

m Attributes

m General Usage in Target

m Static Sensitivity in Target

m Dynamic Sensitivity in Target

m Cross-Referencing Transfersin Target
m General Usagein Initiator

m Static Sensitivity in Initiator

m Dynamic Sensitivity in Initiator

m Cross-Referencing Transfersin Initiator

Appendix A AMBA TLM API Quick Reference

Product Version V2004.2.2

January 2005



AMBA Bus Library

Attributes
Attribute Type Value Mapping to Signal
ReadData unsigned int (data_width <=32) 8 -16 - 32 value HRDATA

int 64 (data_width > 32) 64 bit value

General Usage in Target
if ( port.getReadDataTrf() ){

port . ReadDat aTr f - >set ReadDat a( Ox AABBCCDD) ;
port.sendReadDat aTrf(); //or port.sendDel ayedReadDat aTrf (i nt n = del ay)

}

Static Sensitivity in Target
class nmy_nodul e: public sc_nodul e

-
publi c:

// ' Construct or
SC_CTOR(my_nodul e) {

SC_I\/ETHCD( port canSendReadDat a) ;
sensitive << port.canSendReadDat aTr f Event Fi nder () ;
dont _initialize();

voi d port_canSendReadDat a() ;

}//end of nmy_nodul e
voi d nmy_nodul e:: port _canSendReadDat a(voi d) {

port. get ReadDat aTrf () - >set ReadDat a( 0OXxAABBCCDD) ;
port.sendReadDat aTrf();//or port.sendDel ayedReadDat aTrf (i nt n = del ay)

Dynamic Sensitivity in Target

wai t ( port.get SendReadDat aTrf Event () );
port. get ReadDat aTr f () - >set ReadDat a( 0XxAABBCCDD) ;
port.sendReadDat aTrf(); //or port.sendDel ayedReadDataTrf (int n = del ay)

Cross-Referencing Transfers in Target

port. get ReadDat aTrf ();
val ue = port. ReadDat aTrf->get Addr Trf () ->get Addr Trf Attri bute();
val ue = port. ReadDat aTrf->get LockTrf ()->getLock();
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General Usage in Initiator
if ( port.getReadDataTrf () ){

hhéigned int v_data = port. ReadDat aTrf - >get ReadDat a() ;

Static Sensitivity in Initiator
class nmy_nodul e: public sc_nodul e

L
publi c:

}}'Cbnstructor
SC_CTOR(my_nodul e) {

SC;NETF[IXport_getsReadData);

sensitive << port.get Recei veReadDat aTr f Event Fi nder () ;
dont _initialize();

voi d port_get sReadDat a() ;

}//end of my_nodul e
voi d my_nodul e: : port _get sReadDat a(voi d) {
unsigned int v_data = port.get ReadDat aTrf () ->get ReadData();

}

Dynamic Sensitivity in Initiator
wai t ( port. get Recei veReadDat aTrf Event () );
unsigned int v_data = port.get ReadDat aTrf () ->get ReadDat a();

Cross-Referencing Transfers in Initiator
port. get ReadDat aTrf ();

val ue = port. ReadDat aTrf->get Addr Trf ()->get Addr TrfAttri bute();
val ue = port. ReadDat aTrf->get LockTrf ()->getLock();
val ue = port. ReadDat aTrf->get Eot Trf () - >get St at us() ;
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EotTrf (Initiator and Target)
m Attributes
m General Usage in Target
m Static Sensitivity in Target
m Dynamic Sensitivity in Target
m Cross-Referencing Transfersin Target
m General Usagein Initiator
m Static Sensitivity in Initiator
m Dynamic Sensitivity in Initiator
m Cross-Referencing Transfersin Initiator

Attributes

Attribute Type Value Mapping to Signal

status timT Status timOk (HREADY = 1) & (HRESP = 0x0)
timError (HREADY = 0) & (HRESP = 0x1)
timSplit (HREADY = 0) & (HRESP = 0x3)
timRetry (HREADY = 0) & (HRESP = 0x2)

General Usage in Target
if ( port.getEotTrf() ){

'p'o'rt. Eot Trf->set Status(tl mk);
port.sendEot Trf(); // or port.sendDel ayedEot Trf(int n = del ay);

}
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Static Sensitivity in Target

class ny_nodul e: public sc_nodul e
{

public:

}).Cbnstructor
SC _CTOR(nmy_nodul e) {

SC;NETFKIXport_canSendEot);
sensitive << port.canSendEot Trf Event Fi nder () ;
dont _initialize();

voi d port_canSendEot () ;

}//end of nmy_nodul e
voi d nmy_nodul e: : port _canSendEot (voi d) {

port.getEot Trf()->setStatus(tlnbplit);
port.sendEot Trf(); // or port.sendDel ayedEot Trf(int n = del ay);

Dynamic Sensitivity in Target

wai t ( port.get SendEot Trf Event () );
port.getEot Trf()->setStatus(tl mk);
port.sendEot Trf(); // or port.sendDel ayedEot Trf(int n = del ay);

Cross-Referencing Transfers in Target

port.getEot Trf();
val ue = port.Eot Trf->get AddrTrf()->get Addr TrfAttri bute();
val ue = port. Eot Trf->get LockTrf ()->get Lock();

General Usage in Initiator
if ( port.getEotTrf() ){

t | MTSt at us v_status = port. Eot Trf->getStatus();
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Static Sensitivity in Initiator
class ny_nodul e: public sc_nodul e

{
public:
// . Construct or
SC _CTOR(nmy_nodul e) {

SC_I\/ETH(]D( port _getsEot);
sensitive << port.get Recei veEot Trf Event Fi nder () ;
dont _initialize();

voi d port_getsEot();

}//end of nmy_nodul e
voi d nmy_nodul e: : port _get sEot (voi d) {

tImfStatus v_status = port.getEot Trf()->getStatus();

Dynamic Sensitivity in Initiator

wai t ( port.get Recei veEot Trf Event () );
tInTStatus v_status = port.getEotTrf()->getStatus();

Cross-Referencing Transfers in Initiator
port.getEotTrf();

val ue = port. Eot Trf->get Addr Trf ()->get Addr Trf Attri bute();
val ue = port. Eot Trf->get LockTrf()->get Lock();

value = port.EotTrf->getWiteDataTrf->getWiteData();

val ue = port. Eot Trf - >get ReadDat aTr f - >get ReadDat a() ;

SplitResumeTrf (Target)
m Attributes

Genera Usagein Target

Static Sensitivity in Target

Dynamic Sensitivity in Target

m Cross-Referencing Transfersin Target
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Attributes
Attribute Type Value Mapping to Signal
splitResume unsigned int 0x1 to OxF HSPLIT

General Usage in Target
if ( port.getSplitResunmeTrf() ){

bb?t.SplitResuneTrf->setSpIitResunE(OXZ);
port.sendSplitResunmeTrf();

}

Static Sensitivity in Target
class nmy_nodul e: public sc_nodul e

-
publi c:

}}'Cbnstructor
SC_CTOR(my_nodul e) {

SC;NETFKIXport_canSpIitResunE);

sensitive << port.canSendSplitResumeTrf Event Fi nder () ;
dont _initialize();

voi d port_canSendSplitResume();

}//end of my_nodul e
voi d nmy_nodul e:: port_canSendSpl it Resune(voi d){

port.get SplitResuneTrf()->set SplitResune(0x2);
port.sendSplitResuneTrf();

Dynamic Sensitivity in Target

wai t ( port.get SendSplitResuneTrfEvent() );
port.get SplitResunmeTrf()->setSplitResunme(0x2);
port.sendSplitResumeTrf();

Cross-Referencing Transfers in Target
There are no cross references.
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CancelTrf (Initiator)
m Attributes
General Usagein Initiator
m Static Sengitivity in Initiator
Dynamic Sengitivity in Initiator
Cross-Referencing Transfersin Initiator

Attributes
There are no attributes.

NOTE Initiator must send Cancel Trf only when receiving split/retry response.

General Usage in Initiator
if ( port.getCancel Trf() ){

bb?t.sendcancelTrf();
}

Static Sensitivity in Initiator
class nmy_nodul e: public sc_nodul e

T
publi c:

)).Cbnstructor
SC _CTOR( ny_nodul e) {

SC;NETFKIXport_canSendCanceITrf);
sensitive << port.get SendCancel Trf Event Fi nder () ;
dont _initialize();

voi d port_canSendCancel Trf();

}//end of nmy_nodul e

voi d nmy_nodul e:: port _canSendCancel Trf (voi d) {
port.get Cancel Trf();
port.sendCancel Trf();

}

Dynamic Sensitivity in Initiator

wai t ( port.get SendCancel Trf Event() );
port.get Cancel Trf();
port.sendCancel Trf();
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Cross-Referencing Transfers in Initiator
There are no cross references.

AHBLIite Transfer Attributes and API Guide

AddrTrf (Initiator and Target)
LockTrf (Initiator and Target)
WriteDataTrf (Initiator and Target)
ReadDataTrf (Initiator and Target)
EotTrf (Initiator and Target)

AddrTrf (Initiator and Target)

166

Attributes

General Usagein Initiator

Static Sensitivity in Initiator

Dynamic Sengitivity in Initiator
Cross-Referencing Transfersin Initiator
General Usagein Target

Static Sensitivity in Target

Dynamic Sensitivity in Target
Cross-Referencing Transfersin Target

Attributes

Attribute Type Value

Address unsigned int 32 bit value

Type timTTransactionType  timldle,
timWriteAtAddress
timReadAtAddress

Kind timTKind timOpcode
timData

AccessSize unsigned int 8
16
32
64

Appendix A

Product Version V2004.2.2

Mapping to Signal
HADDR
HTRANS[1] =0

(HWRITE = 1) & (HTRANS[1] = 1)
(HWRITE = 0) & (HTRANS[1] = 1)

HPROT[0] = 0
HPROT[0] = 1

HSIZE = 0x0
HSIZE = 0x1
HSIZE = 0x2
HSIZE = 0x3

AMBA TLM API Quick Reference
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Group

BurstLength

BurstWrap

Cacheable

Bufferable

ProtectionType

Appendix A
Product Version V2004.2.2

timTGroup

unsigned int

timTBurstWrap

unsigned int

unsigned int

timTProtectionType

timSingle
timBurstStart
timBurstCont

timBurstldle

0ox4
0x8
OxF

Ox3FF

timincremental

timWrapBurstSize

false
true

false
true

timUser
timPrivileged

(HTRANS = NONSEQ(0x2) ) &
(HBURST = SINGLE(0))

(HTRANS = NONSEQ(0x2) ) &
(HBURST != SINGLE(0))

(HTRANS = SEQ(0x3) & (HBURST !=
SINGLE(0))

HTRANS = BUSY(0x1)

(HBURST = WRAP4(0x2)) | (HBURST =

INCR4(0x3))

(HBURST = WRAP8(0x4)) | (HBURST =
INCR8(0x5))

(HBURST = WRAP16(0x6)) | (HBURST
= INCR16(0x7))

HBURST = INCR (Ox1)

HBURST = INCR (0x1, 0x3, 0X5, 0x7)
HBURST = WRAP (0x2, 0x4, 0x6)

HPROT[3] = 0
HPROT[3] = 1

HPROT[2] = 0
HPROT[2] = 1

HPROT[1] = 0
HPROT[1] = 1
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General Usage in Initiator
if ( port.getAddrTrf() ){

port. Addr Tr f - >set Addr ess( 0x1000);

port. Addr Trf ->set Type(t| mWit eAt Address);

port. Addr Trf - >set AccessSi ze( 32) ;

port. Addr Trf->set G oup(tl nSi ngl e);

port. Addr Trf - >set Bur st Lengt h( O0x3FF) ;

port. Addr Trf - >set Bur st Wap(tl m ncrenmental ) ;
port. Addr Tr f - >set Cacheabl e(f al se);

port. Addr Trf - >set Buf f erabl e(true);

port. Addr Trf - >set Prot ecti onType(t! nPri vil eged);
port. sendAddr Trf ();

Static Sensitivity in Initiator
class nmy_nodul e: public sc_nodul e

-
publi c:

}}'Cbnstructor
SC_CTOR(my_nodul e) {

SC;NETFKIXport_canSendAddr);
sensitive << port.get SendAddr Tr f Event Fi nder () ;
dont _initialize();

voi d port_canSendAddr () ;

}//end of my_nodul e

voi d nmy_nodul e: : port _canSendAddr (voi d) {
//set attributes
port.get Addr Trf () - >set Addr ess( 0x1000) ;
port. Addr Trf - >set Type(t| mWit eAt Address);
port. Addr Trf - >set AccessSi ze( 32) ;
port. Addr Trf->set G oup(tl nSi ngl e);
port. Addr Trf - >set Bur st Lengt h( O0x3FF) ;
port. Addr Trf - >set Burst Wap(tl m ncrenental ) ;
port. Addr Tr f - >set Cacheabl e(f al se);
port. Addr Trf - >set Buf f erabl e(true);
port. Addr Trf->set Protecti onType(tl nPrivil eged);
/lsend trf
port.sendAddr Trf ();
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Dynamic Sensitivity in Initiator

wai t ( port.get SendAddr Trf Event () );

[/set attributes
port.get Addr Trf () - >set Address( 0x1000) ;
port. Addr Trf->set Type(t!| nWit eAt Addr ess);
port. Addr Trf - >set AccessSi ze( 32) ;

/lsend trf

port.sendAddr Trf ();

Cross-Referencing Transfers in Initiator
There are no cross references available.

General Usage in Target
if ( port.getAddrTrf() ){

unsi gned int v_address = port.AddrTrf->get Address();

tI mi'Transacti onType v_type = port. Addr Trf->get Type();

unsi gned int accessSize v_size = port.AddrTrf->get AccessSi ze();
tI mfGroup v_group = port.AddrTrf->get G oup();

unsigned int v_burstlength = port.Addr Trf->get Bur st Lengt h();

tI mrBur st Wap = port. Addr Tr f - >get Bur st W ap() ;

bool v_cacheabl e = port. Addr Trf->get Cacheabl e();

bool v_bufferable = port. AddrTrf->get Buf f erabl e();

t| mrProt ecti onType = port. Addr Trf->get Prot ecti onType();
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Static Sensitivity in Target
class ny_nodul e: public sc_nodul e

1
public:

}).Cbnstructor
SC _CTOR(nmy_nodul e) {

..SCLNETFKIXport_receiveAddr);
sensitive << port.get Recei veAddr Trf Event Fi nder () ;
dont _initialize();

voi d port_receiveAddr();

}//end of ny_nodul e
void my_nodul e: : port _recei veAddr (voi d) {

/lget attributes

unsigned int v_address = port.get Addr Trf () - >get Address();

tI mlTransacti onType v_type = port. Addr Trf->get Type();

unsi gned int accessSize v_size = port.AddrTrf->get AccessSi ze();

Dynamic Sensitivity in Target
wai t ( port.get Recei veAddr Trf Event () );
/1 get attributes

unsi gned int v_address = port.Addr Trf->get Address();
tI mi'Transacti onType v_type = port. Addr Trf->get Type();

Cross-Referencing Transfers in Target

port.get AddrTrf();
val ue = port. Addr Trf - >get LockTrf () - >get Lock() ;

LockTrf (Initiator and Target)

170

m Attributes

m General Usage in Target

m Static Sensitivity in Target

m Dynamic Sensitivity in Target

m Cross-Referencing Transfersin Target
m General Usagein Initiator

m Static Sensitivity in Initiator

m Dynamic Sensitivity in Initiator
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m Cross-Referencing Transfersin Initiator

Attributes
Attribute Type Value Mapping to Signal
Lock unsigned int boolean HMASTLOCK

General Usage in Target
if ( port.getLockTrf() ){

bool i nt v_|l ocked = port.LockTrf()->getLock();
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Static Sensitivity in Target
class ny_nodul e: public sc_nodul e

1
public:

}).Cbnstructor
SC _CTOR(nmy_nodul e) {

SC;NETFKIXport_receiveLock);

sensitive << port.get Recei veLockTrf Event Fi nder () ;
dont _initialize();

voi d port_receiveLock();

}//end of ny_nodul e
void my_nodul e: : port _recei veLock(voi d) {

bool lock = port.getLockTrf()->getLock();

Dynamic Sensitivity in Target

wai t ( port.get Recei veLockTrfEvent () );
bool lock = port.getLockTrf()->getLock();

Cross-Referencing Transfers in Target
There are no cross references available.

General Usage in Initiator
if ( port.getLockTrf() ){

bb}t.LockTrf->setLock( true);
port.sendLockTrf ();

}
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Static Sensitivity in Initiator
class ny_nodul e: public sc_nodul e
{

public:

}).Cbnstructor
SC _CTOR(nmy_nodul e) {

SC;NETFKIXport_canSendLock);
sensitive << port.get SendLockTrf Event Fi nder();
dont _initialize();

voi d port_canSendLock();

}//end of ny_nodul e
voi d my_nodul e: : port _canSendLock(voi d) {

port.getLockTrf()->setLock(true);
port.sendLockTrf ();

Dynamic Sensitivity in Initiator

wai t ( port.get SendLockTrfEvent () );
port. get LockTrf()->set Lock(true);
port.sendLockTrf();

Cross-Referencing Transfers in Initiator
There are no cross references available.

WriteDataTrf (Initiator and Target)
m Attributes
m General Usagein Initiator
m Static Sensitivity in Initiator
m Dynamic Sensitivity in Initiator
m Cross-Referencing Transfersin Initiator
m General Usage in Target
m Static Sensitivity in Target
m Dynamic Sensitivity in Target
m Cross-Referencing Transfersin Target
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Attributes

Atribute Type Value Mapping to Signal

WriteData unsigned int (data_width <=32) 8 -16 -32 bit value HWDATA
int64 (data_width > 32) 64 bit value

General Usage in Initiator
if ( port.getWiteDataTrf() ){

port. WiteDataTrf->set Wi teDat a( 0xAABBCCDD) ;
port.sendWiteDataTrf();

}

Static Sensitivity in Initiator
class nmy_nodul e: public sc_nodul e

-
publi c:

// ' Construct or
SC_CTOR(my_nodul e) {

SC_I\/ETHCD( port _canSendWiteData);
sensitive << port.getSendWiteDat aTrf Event Fi nder () ;
dont _initialize();

voi d port_canSendWiteData();

}//end of nmy_nodul e
voi d nmy_nodul e:: port _canSendW it eDat a(voi d) {

port.getWiteDataTrf()->setWiteDat a( 0xAABBCCDD) ;
port.sendWiteDataTrf();

Dynamic Sensitivity in Initiator

wai t ( port.getSendWiteDataTrfEvent() );
port.getWiteDataTrf()->set WiteDat a( 0OxAABBCCDD) ;
port.sendWiteDataTrf();

Cross-Referencing Transfers in Initiator

port.getWiteDataTrf();
value = port.WiteDataTrf->get Addr Trf()->get Addr TrfAttri bute();
val ue = port.WiteDataTrf->get LockTrf()->getLock();
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General Usage in Target
if ( port.getWiteDataTrf() ){

unsi gned int v_data = port.WiteDataTrf->getWiteData();

Static Sensitivity in Target

class nmy_nodul e: public sc_nodul e
{

publi c:

// ' Construct or
SC_CTOR(my_nodul e) {

SC_IVETHCD( port _getsWiteData);
sensitive << port.get Recei veWiteDataTrfEvent Fi nder();
dont _initialize();

void port_getsWiteData();

}//end of my_nodul e
void nmy_nodul e:: port_getsWiteData(void){
unsigned int v_data = port.getWiteDataTrf()->getWiteData();

Dynamic Sensitivity in Target

wait( port.getReceiveWiteDataTrfEvent() );
unsigned int v_data = port.getWiteDataTrf()->getWiteData();

Cross-Referencing Transfers in Target

port.getWiteDataTrf();
val ue = port. WiteDataTrf->get AddrTrf()->get Addr Trf Attri bute();
val ue = port.WiteDataTrf->getLockTrf()->getLock();

ReadDataTrf (Initiator and Target)
m Attributes
m General Usage in Target
m Static Sensitivity in Target
m Dynamic Sensitivity in Target
m Cross-Referencing Transfersin Target
m General Usagein Initiator
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m Static Sensitivity in Initiator
m Dynamic Sensitivity in Initiator
m Cross-Referencing Transfersin Initiator

Attributes
Attribute  Type Value Mapping to Signal
ReadData unsigned int (data_width 8 -16 - 32 bit value HRDATA

<=32) 64 bit value

int64 (data_width > 32)

General Usage in Target
if ( port.getReadDataTrf () ){

bi).rt . ReadDat aTr f - >set ReadDat a( 0xAABBCCDD) ;
port.sendReadDat aTrf(); //or port.sendDel ayedReadDat aTrf (i nt n = del ay)

}

Static Sensitivity in Target

cl ass nmy_nodul e: public sc_nodul e
{
publi c:

// ' Construct or
SC _CTOR( ny_nodul e) {

SC_I\/ETHCD( port _canSendReadDat a) ;

sensitive << port.canSendReadDat aTr f Event Fi nder () ;
dont _initialize();

voi d port_canSendReadDat a() ;

}//end of nmy_nodul e
voi d nmy_nodul e: : port _canSendReadDat a( voi d) {
port. get ReadDat aTr f () - >set ReadDat a( 0xAABBCCDD) ;

port.sendReadDat aTrf(); //or
port.sendDel ayedReadDat aTrf (i nt n = del ay)
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Dynamic Sensitivity in Target
wai t ( port.get SendReadDat aTrf Event () );
port. get ReadDat aTr f () - >set ReadDat a( 0OXxAABBCCDD) ;

port.sendReadDat aTrf(); //or
port.sendDel ayedReadDat aTrf (i nt n = del ay)

Cross-Referencing Transfers in Target

port. get ReadDat aTrf ();
val ue port. ReadDat aTr f - >get Addr Trf () - >get Addr Trf Attri bute();
val ue port. ReadDat aTr f - >get LockTrf () - >get Lock() ;

General Usage in Initiator
if ( port.getReadDataTrf () ){

unsi gned int v_data = port.ReadDat aTrf->get ReadDat a() ;

Static Sensitivity in Initiator
class ny_nodul e: public sc_nodul e
{

public:

// . Construct or
SC_CTOR(nmy_nodul e) {

SC_I\/ETH(D( port_get sReadDat a) ;
sensitive << port.get Recei veReadDat aTr f Event Fi nder () ;
dont _initialize();

voi d port_get sReadDat a() ;

}//end of ny_nodul e

voi d nmy_nodul e: : port _get sReadDat a(voi d) {
unsigned int v_data = port.get ReadDat aTrf ()->get ReadDat a() ;

Dynamic Sensitivity in Initiator

wai t ( port. get Recei veReadDat aTrf Event () );
unsigned int v_data = port.get ReadDat aTrf () ->get ReadDat a() ;

Cross-Referencing Transfers in Initiator

port. get ReadDat aTrf ();
val ue port. ReadDat aTr f - >get Addr Trf () - >get Addr Trf Attri bute();

val ue port. ReadDat aTr f - >get LockTrf () - >get Lock() ;
val ue port. ReadDat aTr f - >get Eot Trf () - >get St at us() ;
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EotTrf (Initiator and Target)

178

Attributes

General Usagein Target

Static Sensitivity in Target

Dynamic Sensitivity in Target
Cross-Referencing Transfersin Target
General Usage in Initiator

Static Sensitivity in Initiator

Dynamic Sensitivity in Initiator
Cross-Referencing Transfersin Initiator

Attributes

Attribute Type Value

status tImTStatus tImOk

Mapping to Signal

(HREADY = 1) & (HRESP = 0x0)

timError (HREADY = 0) & (HRESP = 0x1)

General Usage in Target
if ( port.getEotTrf() ){

'p'o'rt. Eot Trf->set Status(tl mk);
port.sendEot Trf(); // or

port.sendDel ayedEot Trf (i nt n = del ay);
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Static Sensitivity in Target
class ny_nodul e: public sc_nodul e

1
public:

}).Cbnstructor
SC _CTOR(nmy_nodul e) {

SC;NETFKIXport_canSendEot);
sensitive << port.canSendEot Trf Event Fi nder () ;
dont _initialize();

voi d port_canSendEot () ;

}//end of ny_nodul e
voi d my_nodul e: : port _canSendEot (voi d) {

port.getEot Trf()->setStatus(tl mXk);
port.sendEot Trf(); // or
port. sendDel ayedEot Trf (i nt n = del ay);

Dynamic Sensitivity in Target
wai t ( port.get SendEot Trf Event () );

port.getEot Trf()->setStatus(tl mk);
port.sendEot Trf(); // or port.sendDel ayedEot Trf(int n = del ay);

Cross-Referencing Transfers in Target

port.getEot Trf();
val ue = port.Eot Trf->get AddrTrf()->get Addr TrfAttri bute();
val ue = port. Eot Trf->get LockTrf ()->get Lock();

General Usage in Initiator
if ( port.getEotTrf() ){

t | MTSt at us v_status = port. Eot Trf->getStatus();
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Static Sensitivity in Initiator
class ny_nodul e: public sc_nodul e

1
public:

// . Construct or
SC _CTOR(nmy_nodul e) {

SC_I\/ETH(D( port_getsEot);

sensitive << port.get Recei veEot Trf Event Fi nder () ;
dont _initialize();

voi d port _getsEot ();

}//end of ny_nodul e
void my_nodul e: : port _get sEot (voi d) {

tImfStatus v_status = port.getEot Trf()->getStatus();

Dynamic Sensitivity in Initiator

wai t ( port.get Recei veEot Trf Event () );
tImfStatus v_status = port.getEot Trf()->getStatus();

Cross-Referencing Transfers in Initiator

port.getEotTrf();
val ue port. Eot Trf->get Addr Trf () ->get Addr Trf Attri bute();

val ue = port. Eot Trf->get LockTrf ()->get Lock();
val ue = port.EotTrf->getWiteDataTrf->getWiteData();
val ue = port. Eot Trf - >get ReadDat aTr f - >get ReadDat a() ;

APB Transfer Attributes and API Guide

m AddrTrf (Target)
m WriteDataTrf (Target)
m ReadDataTlrf (Target)
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AddrTrf (Target)

Attributes

General Usagein Target

m Static Sensitivity in Target

Dynamic Sensitivity in Target
Cross-Referencing Transfersin Target

Attributes

Attribute Type Value Mapping to Signal
address unsigned int 32 bit value PADDR

type timT TransactionType timWriteAtAddress PWRITE = 1

timReadAtAddress PWRITE=0

General Usage in Target
if ( port.getAddrTrf() ){

unsi gned int v_address = port. AddrTrf->get Address();
tI mi'Transacti onType v_type = port. Addr Trf->get Type();
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Static Sensitivity in Target
class ny_nodul e: public sc_nodul e

1
public:

}).Cbnstructor
SC _CTOR(nmy_nodul e) {

SC;NETFKIXport_receiveAddr);

sensitive << port.get Recei veAddr Trf Event Fi nder () ;
dont _initialize();

voi d port_receiveAddr();

}//end of ny_nodul e
void my_nodul e: : port _recei veAddr (voi d) {

/lget attributes

unsigned int v_address = port.get Addr Trf () - >get Address();

tI mlTransacti onType v_type = port. Addr Trf->get Type();

Dynamic Sensitivity in Target
wai t ( port.get Recei veAddr Trf Event () );
/1 get attributes

unsi gned int v_address = port.Addr Trf->get Address();
tI mi'Transacti onType v_type = port. Addr Trf->get Type();

Cross-Referencing Transfers in Target

port.get AddrTrf();
val ue = port.AddrTrf->getWiteDataTrf()->getWiteData();

WriteDataTrf (Target)

182

m Attributes

General Usagein Target
Static Sensitivity in Target
Dynamic Sensitivity in Target

m Cross-Referencing Transfersin Target
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Attributes
Attribute Type Value Mapping to Signal
WriteData unsigned int 32 bit value PWDATA

General Usage in Target
if ( port.getWiteDataTrf() ){

unsi gned int v_data = port.WiteDataTrf->getWiteData();

Static Sensitivity in Target

class nmy_nodul e: public sc_nodul e
{
publi c:

// ' Const ruct or
SC _CTOR( ny_nodul e) {

SC_I\/ETH(]D( port _getsWiteData);
sensitive << port.get ReceiveWiteDataTrfEvent Fi nder();
dont _initialize();

void port _getsWiteData();

}//end of nmy_nodul e
voi d nmy_nodul e:: port_getsWiteData(void){
unsigned int v_data = port.getWiteDataTrf()->getWiteData();

Dynamic Sensitivity in Target

wai t ( port.get Recei veWiteDataTrfEvent (

) )
unsigned int v_data = port.getWiteDataTrf

;()—>getWiteData();

Cross-Referencing Transfers in Target

port.getWiteDataTrf();
val ue = port.WiteDataTrf->get AddrTrf () ->get Type();
val ue port.WiteDataTrf->get Addr Trf () - >get Address();
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ReadDataTrf (Target)

Attributes

General Usagein Target

m Static Sensitivity in Target

Dynamic Sensitivity in Target
Cross-Referencing Transfersin Target

Attributes
Attribute Type Value Mapping to Signal
ReadData unsigned int 32 bit value PRDATA

General Usage in Target
if ( port.getReadDataTrf() ){

port . ReadDat aTr f - >set ReadDat a( Ox AABBCCDD) ;
port. sendReadDat aTrf () ;

}

Static Sensitivity in Target
class nmy_nodul e: public sc_nodul e

-
publi c:

// ' Construct or
SC_CTOR(my_nodul e) {

SC_IVETHCD( port _canSendReadDat a) ;

sensitive << port.canSendReadDat aTr f Event Fi nder () ;
dont _initialize();

voi d port_canSendReadDat a() ;

}//end of nmy_nodul e
voi d ny_nodul e:: port _canSendReadDat a(voi d){

port. get ReadDat aTrf () - >set ReadDat a( 0OxAABBCCDD) ;
port.sendReadDat aTrf () ;
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Dynamic Sensitivity in Target

wai t ( port.get SendReadDat aTrf Event () );
port. get ReadDat aTr f () - >set ReadDat a( 0OXxAABBCCDD) ;
port. sendReadDat aTrf () ;

Cross-Referencing Transfers in Target

port. get ReadDat aTrf ();
val ue = port. ReadDat aTrf - >get Addr Tr f () - >get Type();
val ue = port. ReadDat aTrf->get Addr Trf () - >get Address();
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