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7. Component Interface Tcl Reference

You define SOPC Builder components by declaring their properties and behaviors in a
Hardware Component Description File (_hw.tcl). Each _hw:tcl file represents one
component instance which you can add to an SOPC Builder system. You can also
share the components that you design with other designers. For your component to
have maximum flexibility, you should consider what aspects of its behavior can be
parameterized so that other users can change the default parameterization to address
different design requirements.

An SOPC Builder component is usually composed of the following four types of files:

_hw.tcl file—describes the SOPC Builder related characteristics, such as interface
behaviors. This file is required.

HDL files—define the component’s functionality as hardware. These files are
optional.

_sw.tcl—used by the software build tools to compile the component driver code.
This file is optional.

Component driver files—defines the component register map and driver software
to allow software to control the component. These files are optional.

This chapter discusses the following topics:

“Information in a Hardware Component Description File” on page 7-1
“Component Phases” on page 7-2

“Writing a Hardware Component Description File” on page 7-2
“Overriding Default Behaviors” on page 7-8

“Hardware Tcl Command Reference” on page 7-12

Information in a Hardware Component Description File

A typical _hw.tcl file contains the following information:

Basic component information—includes the component’s name, version, and
description, a link to its documentation, and pointers to HDL implementation files
for synthesis and simulation.

Parameter Declarations—Parameters are values that the user of your component
can set that affect how the component is implemented, such as the size of a
memory. Properties of each parameter include the parameter’s name, whether or
not it is visible, and, if visible, the text to display when describing it. When the
SOPC Builder system is generated, the parameters can be applied to the
component as Verilog HDL parameters or VHDL generics.

Interface Properties—The interfaces of a component define how to connect it to the
rest of the system and determine how other components in the system interact
with it. When you add interfaces to a component, you declare which signals make
up each interface. You also define interface properties, such as wait states for an
Avalon® Memory-Mapped (Avalon-MM) interface.
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Depending on your component design, your _hw.tcl file may be one of the following
two types:

m Static—A static _hw.tcl file defines the top-level HDL file and associated
component files. The HDL that describes a static component is created by the
component author and is not changed by users of the component. HDL
parameters are available when instantiating the component.

B Generated—A generated _hw.tcl file provides a user-defined program to generate
the component’s HDL. The HDL can be different for different parameterizations of
the component.

Component Phases

The following section describes the distinct phases in the development of an SOPC
Builder component.

® Main Program—SOPC Builder first discovers a component and adds it to the
component library. The _hw.tcl file is executed and the Tcl statements provide
non-instance-specific information to SOPC Builder. During this phase, some
component interfaces may be incompletely described and ports may have a width
of 0 or -1 to indicate that they are variable.

m Validation—Validation allows the component to generate error, warning, or
informational messages. Validation occurs when an instance of a component is
created, when its parameters are changed, or when some other property of the
system is changed.

m Elaboration—Elaboration occurs as SOPC Builder queries a component for its
interface information. Elaboration typically occurs immediately after validation
and before generation. Interfaces defined in the main program can be enabled or
disabled during elaboration. Depending on the validation callback code,
elaboration and validation may alternate a few times. Elaboration and validation
always occur before generation. Once elaboration is complete, the component
must be completely described. For example, all port widths must have positive
values.

m Generation—Generation creates all the information that the Quartus® II software
and HDL simulator require. The required files typically include VHDL or Verilog
HDL files, simulation models, timing constraints, and other information.

m Editor—After an instance of your component has been added to an SOPC Builder
system, allows the user of your component to edit the GUI that displays the
parameterization. You can change the appearance of the default editor to make it
easier to use.

Writing a Hardware Component Description File

This section provides detailed information about _hw.tcl files and describes the
default behavior of a component in all phases. The following example uses a simple
UART with some simple parameterization.
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Providing Basic Information

A typical _hwtcl file first declares basic information such as the name, location, and
the files it includes. The first command in a _hw.tcl file should specify the version of
the _hw.tcl API to use, with the following Tcl command:

package require —exact sopc <version>

The version number is a Quartus II release version such as 9.0 or 9.1. SOPC builder
guarantees that a valid _hw.tcl file that requests a particular sopc package behaves
identically in future versions of the tool. Because of differences between versions of
the Quartus II software, you cannot assume that an HDL file that works with one sopc
package automatically works with other versions of the package.

This chapter describes the behavior of components that request the sopc 9. 1
package. Refer to the 9.0 documentation for the behavior of the sopc 9. 0 package.

An excellent source of information about Tcl syntax is the Tcl Developer Xchange
website.

Example 7-1. Basic Information for _hw.tcl File

# The package command nust be the first conmand in the file
package require -exact sopc 9.1

# The nane and VERsIoN of the conponent
set _nmodul e_property NAVE exanpl e_uart
set _nmodul e_property VERSION 1.0

# The nane of the conponent to display in the library
set _nmodul e_property DI SPLAY_NAVE " Exanpl e Conponent”

# The conponent’s description.
set _nmodul e_property DESCR PTI ON " An Exanpl e Conponent"

# The conponent |ibrary group that conponent belongs to
set _nmodul e_property GROUP Exanpl es

Declaring Parameters

By including configuration parameters in your _hw.tcl file, you allow users of your
component to parameterize it in different ways. Each parameter has a number of
properties such as its name, type, display name, and default value that can be used to
control how the parameter is displayed and used. Example 7-2 illustrates the use of
parameters that can be configured by users of your component.

Example 7-2. Declaring Parameters

# Decl are Baud Rate parameter as an integer with a default val ue of 9600.
add_paranmeter BAUD _RATE int 9600

# Display this paranmeter as "Baud Rate" in the Parameter Editor.
set _paraneter_property BAUD RATE D SPLAY_NAME "Baud Rate (bps)"

# We only support three baud rates
set _paraneter _property BAUD_RATE ALLOWED RANGES {9600 19200 38400}
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Parameters can be divided into three types: user parameters, system information
parameters and derived parameters. The following sections describe these parameter

types.

User Parameters

User parameters are parameters that users have control over and that are exposed in
the component GUI.

Derived Parameters

Derived parameters are parameters that are inferred by the component itself from
user parameters or other derived parameters. For example, a clock period parameter
can be derived from a data rate parameter.

SYSTEM_INFO Parameters

You can use SYSTEM | NFOparameter to request that certain parameter values are
populated with information about the system. For example, you might want to know
the frequency of the clock that ends up being connected to your clock input. When
you declare SYSTEM | NFOproperties, you provide an <i nf o-t ype> and further
arguments. The <i nf o-t ype> is the type of information you want, such as

cl ock_rat e, and you use the additional arguments to specify things, such as which
clock input interface you require. Example 7-3 illustrates the use of the SYSTEM | NFO
parameter. For more information about the SYSTEM | NFOparameter properties refer
to Table 7-5 on page 7-23

Example 7-3. Syntax of Tcl Command using the SYSTEM_INFO Parameter

set_paraneter _property ny_paranmeter SYSTEMI| NFO {<i nfo-type> [<arg>]}

Declaring Interfaces

To declare an interface, use the add_i nt er f ace command. Then use the
set_interface_property andadd_i nt er face_port commands to set its
properties and indicate which signals belong to it. The interface declaration statement
includes the name of the interface, the interface direction, and the clock interface with
which it is associated. For interfaces that are not associated with clocks (such as clock
interfaces themselves), omit the associated clock interface, or use the word
asynchronous. Example 7—4 illustrates interface declaration.
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Example 7-4. Declare Interfaces

# Declare the clock sink interface, "clock_sink", type=clock, direction=sink
add_interface clock_sink clock sink

# The cl ock i nterface has two signals, naned "cl k" and "reset_n" of types "cl k" "reset_n"
add_i nterface_port clock_sink clk clk input 1
add_interface_port clock_sink reset_n reset_n input 1

# Declare the Aval on sl ave interface, nanme=aval on_sl ave_0, type=aval on,
# directon=sl ave, associated with the clock _sink clock interface.
add_i nterface aval on_sl ave_0 aval on sl ave clock_sink

# Set a nunber of properties about the Aval on Slave interface
set _interface_property avalon_slave 0 witeVaitTime 0

set _interface_property aval on_sl ave_0 addressAlignnent DYNAM C
set __interface_property avalon_slave 0 readWaitTine 1

set _interface_property aval on_sl ave_0 readLatency O

# Declare all the signals that belong to ny Avalon Slave interface
add_i nterface_port aval on_slave_0 ny_readdata readdata out put 8

add_i nterface_port avalon_slave_0O ny_read read input 1
add_interface_port avalon_slave 0 ny_wite wite input 1

add_i nterface_port aval on_slave_0 ny_wai trequest waitrequest output 1
add_i nterface_port aval on_slave_0 ny_address address input 24
add_interface_port avalon_slave 0 ny_witedata witedata i nput 8

Adding Files and Guiding Generation

Component description files typically provide all of the information required for
generation and downstream tools, identifying the files used by the component such as
HDL files and Synopsis Design Constraints files (.sdc). You also identify which of the
added files is the top-level HDL file and specify which Verilog module or VHDL
entity within that file is the top-level module for the component. Example 7-5
illustrates the files that are typically required for generation and downstream tools.

Example 7-5. Add Files

# Add the HDL file to the conponent,to be used for synthesis and sinulation.
add_file sinple_uart.v {SYNTHESI S SI MULATI O\

# Add the Tinequest file with Quartus timng constraints.
add_file sinple_uart.sdc SYNTHESI S

# I ndicate which of the added HDL files holds the top-1evel nodul e/entity
# that describes the conponent, name of the top-level nodule/entity

set _nodul e_property TOP_LEVEL_HDL_FI LE sinple_uart.v

set _nmodul e_property TOP_LEVEL_HDL_MODULE si npl e_uart

Default Behaviors

The _hw.tcl file described in the previous section has default behaviors during the
editor, validation, elaboration, and generation phases. These default behaviors apply
to instances of a component. This section describes the default SOPC Builder
behaviors for each of these phases. To override these default behaviors, refer to
“Overriding Default Behaviors” on page 7-8.
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Validation Phase Behavior

SOPC Builder’s default validation checks each parameter value against its
ALLOWNED_RANGES property. If the values specified are outside the allowed ranges, an
error message is displayed.

The ALLOWED_RANGES property of each parameter is a list of ranges that the
parameter can take on, where each range is a single value, or a range of values defined
by a start and end value separated by a colon. Table 7-1 shows some examples of
values the ALLOAED_RANGES property can take.

Table 7-1. ALLOWED_RANGES Property

ALLOWED_RANGES Meaning
{a b c} aorborc
{1 2 4 8 16} 1,2,4,8, or16.
1:3 1 through 3, inclusive
{12 3 7:10} 1,2, 3, or 7 through 10 inclusive

Elabhoration Phase Behavior

If the main program does not explicitly define the widths of all ports to constant
values or to an expression, then SOPC Builder’s default elaboration process calls
quart us_map to determine the correct port widths. If you define all port widths in
the main program, quart us_map is not called.

Automatic Port Widths

When port widths are not specified, or have a value of '-1', quar t us_nap is used to
determine port widths as a function of the parameter set. While this process makes
authoring a component easier, SOPC Builder can end up spending a lot of time calling
quar t us_map. When using automatic port widths, you can indicate that a certain
parameter does not affect any port widths or interfaces by setting that parameter's

af fects_el aborati on property to f al se, meaning that quar t us_nap is not called
when the parameter's value is changed by your user. Be careful with this— indicating
that a parameter does not affect elaboration when it really does can lead to problems
that are mysterious and difficult to debug.

As an alternative to the automatic port widths, you can set port widths to simple HDL
expressions using the wi dt h_expr property. wi dt h_expr is ast ri ng that holds an
expression describing the port width. By using the wi dt h_expr property, you can
define port widths as an expression that is evaluated without needing to analyze the
HDL file or set them in an elaboration callback. The syntax for width expressions is
the same as the HDL language that you use; however, only the addition, subtraction,
multiplication, and division operators are allowed. For more complex port widths, the
width of the port can be set as an arbitrary function of the component’s parameters in
an elaboration callback. The width expression is the last argument to the

add_i nterface_port command. Example 7-6 illustrates the use of mathematical
operators and the wi dt h_expr property.

Example 7-6. Defining Port Widths Using Simple Mathematical Operators

add_interface_port din din_data data input {WDTH * SYMBOLS}
set _port_property din_data wi dth_expr WDTH
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Parameterized Parameter Widths

For VHDL users, SOPC Builder allows astd_| ogi c_vect or parameter to have a
width that is defined by another parameter. When adding a parameter of type

st d_| ogi c_vect or you must specify its width as part of the expression. This width
can be a constant or can depend on the value of another integer parameter. The syntax
below adds astd_| ogi c_vect or parameter whose width is set by another
parameter, called wi dt h.

add_par aneter nane_"std_logi c_vector(w dth-1 downto 0)"

For std_l ogi c_vect or parameters the lower bound must be 0.

Generation Phase Behavior
SOPC Builder’s default generation does one of the following:

m If the component defines the TOP_LEVEL_HDL_MODULE property, SOPC Builder
creates a Verilog HDL or VHDL wrapper module to instantiate the top-level
module and applies the parameters as selected by the user of your component.
SOPC Builder does not apply parameters in the wrapper if they are not declared in
the underlying HDL file.

or

m If the component does not define the TOP_LEVEL_HDL_MCDULE property, but
instead sets the | NSTANTI ATE_| N_SYSTEM MODULE_nodul e property to f al se,
the module is not instantiated inside the SOPC Builder system and a wrapper file
isnot created. Rather, the interface to the module is exported to the top-level of the
SOPC Builder system, and the module must be connected outside the system.

Edit Phase Behavior

SOPC Builder’s default editor phase behavior is to use all of the parameter definitions
to display the parameterization GUI. The properties of the parameters guide SOPC
Builder when it builds the default GUI. Table 7-4 on page 7-21 lists the properties of
parameters.

You can place parameters in logical groups and provide images and text to create a
custom GUI for your component. Example 7-7 defines four parameters and illustrates
the use of the add_di spl ay_i t emcommand and the DI SPLAY_HI NT and
ALLOAED_RANGES parameters.

© November 2009  Altera Corporation Quartus Il Handbook Version 9.1 Volume 4: SOPC Builder



Chapter 7: Component Interface Tcl Reference 7-8
Overriding Default Behaviors

Example 7-7. Defining and Customizing GUI Parameters

# provide an icon for the sound group
add_display_itemicon Speaker speaker-image speaker. png
add_paraneter sound string 0 O

add_par ameter vol une_control boolean 0 0

add_paraneter separate_control string 00

# Setup display_nanmes for the paraneters

set _paranmeter _property sound D SPLAY_NAMVE Audi o

set _parameter_property vol une_control D SPLAY_NAME "Include Vol une Control Interface"
set _paraneter_property separate_control DI SPLAY_NAME "Trebl e/ Bass Control s"

# Display all paraneters in the Speaker group
add_di spl ay_i t em Speaker sound paraneter

add_di spl ay_i t em Speaker vol une_control paraneter
add_di spl ay_i t em Speaker separate_control paraneter

# There are 4 choices for the sound paraneter.

# Strings with internal spaces require double quotes

set _paranmeter_property sound ALLOAED RANGES {"O0:No Audi 0" 1: Monophoni c 2: Stereo

4: Quadr aphoni c}

set _parameter_property separate_control ALLOWED RANGES {"No Control " "Single Control" "Dual
Control s"}

#Specify how parameters shoul d be displayed
set _paranmeter_property vol une_control D SPLAY_HI NT bool ean
set _paranmeter _property separate_control DI SPLAY_HI NT radio

Figure 7-1 shows the GUI that the Tcl commands in Example 7-12 produces.

Figure 7-1. Parameter GUI for Audio Component

E ext_ssram Cypress CYTC13580C SSRAM
— =1 Avalon Memory Mapped Tristate Slave  |pll_
= sys_clk_timer Interval Timer
=1 Avalon Memory Mapped Slave pll_s
= sysid System ID Peripheral
control_slave Avalon Memory Mapped Slave pll_«

Overriding Default Behaviors

You can override each of the default behaviors by using callbacks. This section
explains how to write callback procedures for each phase of component development.

Validation GCallback

You can use the validation callback to provide validation that extends beyond the
default range checking. A validation callback is defined by setting the

VALI DATI ON_CALLBACK module property to be the name of the validation callback
procedure, as shown in Example 7-8. This validation procedure displays an error if
you select a baud rate of 38400 and odd parity.
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You can also use the validation callback to set the value of derived parameters.
Derived parameters are parameters that are derived from other parameters; their
values are not editable and are not saved in the SOPC Builder design file (.sopc). You
indicate that a parameter is derived by setting the parameter's DERl VED property to
tr ue. In Example 7-8 BAUDRATE_PRESCALE is a derived parameter whose value is
1/16 of the value of the BAUDRATE parameter.

Example 7-8. Custom Validation Callback Function

# Declare the validation call back.
set _nmodul e_property VALI DATI ON_CALLBACK mny_val i dati on_cal | back

# Add t he BAUDRATE_PRESCALE paraneter, and indicate that it’'s derived
add_par ameter BAUDRATE_PRESCALE int 600
set _paraneter_property BAUDRATE PRESCALE DER VED true

# Add the PARITY paraneter
add_par aneter PARITY string ODD
set _paraneter_property PARI TY ALLOAED RANGES { EVEN ODD}

# The validation call back
proc ny_validation_cal | back {} {
# Get the current value of paraneters we care about
set br [get_paraneter_val ue BAUD RATE]
set p [get_paraneter_val ue PAR TVY]
# display an error for invalid conbinations.
i f {($br==38400) && ($p=="0DD")}
send_nessage warni ng "Odd parity at 38400 bps i s not supported."”

# Set the val ue of our DERIVED paraneter
set bp [expr $br / 16]
set _paranet er _val ue BAUDRATE_PRESCALE $bp

Elahoration Gallback

You can use an elaboration callback to change interface properties or add new
interfaces as a function of parameter values. You define an elaboration callback by
setting the ELABORATI ON_CALLBACK module property to the name of the elaboration
callback function, as shown in Example 7-9. You can enable and disable interfaces
from the elaboration callback if they are only needed for some parameterizations of
the component. Example 7-9 shows how an Avalon-MM slave interface can be
included in an instance of the component, based on the USE_STATUS_| NTERFACE
parameter. All of the functionality available in the validation callback can also be used
in the elaboration callback; separate callbacks for validation and elaboration are not
required.

[l =~ The elaboration callback will not be called when parameters with
AFFECTS_ELABORATI ON=f al se are changed by the user of the component.
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Example 7-9. Elaboration Callback

# Declare the call back.
set _nmodul e_property ELABCRATI ON_CALLBACK mny_el abor ati on_cal | back

# add t he USE_STATUS | NTERFACE paranet er
add_par aneter USE_STATUS | NTERFACE bool ean

# declare the status slave interface
add_i nterface status_slave aval on sl ave cl ock_sink
set _interface_property status_sl ave ENaBLED fal se

# The el aboration cal | back
# Declare signals

add_i nterface_port status_slave st_readdata readdata out put 16
add_interface_port status_slave st_read read input 1
add_interface_port status_slave st_wite wite input 1

add_i nterface_port status_slave st_waitrequest waitrequest output 1
add_interface_port status_slave st_address address input 24
add_interface_port status_slave st_witedata witedata input 16

# The el aboration call back
proc ny_el aboration_cal | back {}

{

# CGet the current value of parameters we care about
set use_status [get_paraneter_val ue USE_STATUS | NTERFACE]

# Optionally add the status interface
if { $use_status } {
set _interface_property status_slave ENABLED true

}

Generation Gallback

If you define a generation callback, SOPC Builder does not generate an HDL wrapper
file to apply parameter values to your component. Instead, it calls the generation
callback you defined during the generation phase, allowing the component to
programmatically generate its HDL. A generation callback is defined by setting the
CGENERATI ON_CALLBACK module property to be the name of the generation callback
function, as Example 7-10 illustrates.

Generation callbacks typically retrieve the current value of the component’s
parameters and the generation properties that guide the generation process, and then
generate the HDL files and supporting files in Tcl or by calling an external program.
The callback procedure also reports the required files to SOPC Builder with the
add_f i | e command. Any files added in the generation callback are in addition to the
files added in the main body of the _hw.tcl file.

The generation callback must write <output_name.v or .sv> for Verilog or
<output_name.vhd> for VHDL to the specified <output_directory>. This file is a
parameterized instance of the component. Other supporting files, such as .hex files to
initialize memory, may be written to <output_directory>. These file names must begin
with <output_name>. If the supporting files are the same for all parameterizations of
the component, you add them from the main program rather than the generation
callback. If your system includes multiple instantiations of a component with
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different parameterizations, you must add the supporting files from the main
program to prevent failures. If a static supporting file is only needed in some
parameterizations of the component, you should add it from the main program and
turn it on or off by setting its SYNTHESI S and SI MULATI ONproperties appropriately
from the elaboration callback.

Example 7-10. Generation Callback Example
set _nmodul e_property GENERATI ON_CALLBACK my_generate

# My generation nethod

proc ny_generate {} {
send_nessage info "Starting Generation"

# get generation settings

set | anguage [get _generati on_property HDL_LANGUAGE]
set outdir [get_generati on_property QUTPUT_DI RECTCRY ]
set out put nanme [get_generation_property OUTPUT_NAME ]

# get paraneter val ues

set pl [get _paraneter_val ue PARAVETER ONE]
set csr [get_parameter_val ue CSR _ENABLED]

# Your callback needs to wite $outdir$out put nane.v here,
# perhaps by using exec to call an external program

# add_file creates files relative to the _hwtcl directory; therefore specify $outdir
# for synthesis and sinulation files

exec perl my_generate.pl |ang=$l anguage dir=%outdir nanme=$out put name pl=$pl csr=$csr
add_file ${outdir}${output nanme}.v SYNTHESI S
add_file ${outdir}${outputname}_simv S| MLATI ON

Editor Callback

You can use the editor callback procedure to replace the parameterization GUIL. An
editor callback is defined by setting the EDI TOR_CALLBACK module property to the
name of your editor callback procedure, as shown in the Example 7-11. If the editor
callback is defined, SOPC Builder calls the editor callback instead of displaying the
parameterization GUI, typically when the component is added to a system or updated
after it is in the system.

To display your custom GUI, the editor callback must call another program. Typically,
an editor callback provides the current parameter values to your program via the
command line and collects the new parameter values via st dout . The editor callback
then uses the set _par anet er _val ue command to update SOPC Builder with the
new parameter values.

The editor callback returns one of the following three values:
B K—indicates that the results of the edit should be applied.

m  CANCEL—indicates that the system should revert to the state it was in before the
editor callback was called.

B ERROR—indicates that the GUI was unable to launch. An appropriate error
message should be displayed.

If no value is returned, K is assumed.
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Example 7-11. Editor Callback
set _nmodul e_property EDI TOR CALLBACK ny_edi t or

# Define Modul e paraneters.
add_paraneter PARAMETER _ONE i nteger 32 "A paraneter”
add_par ameter CSR_ENABLED bool ean true "Enable CSR interface"”

# My editor nethod

proc ny_editor {} {

# get paraneter val ues
set pl [ get_paraneter_val ue PARAMETER _ONE ]
set csr [ get_paraneter_val ue CSR_ENABLED ]

# Display U, populated with current parameter val ues.
# The stdout returned by the U programincl udes the new paranter val ues.
set result [exec ny_conponent _ui.exe pl=$pl csr=$csr]

# Use the fictional "parse_for_new val ue" procedure to parse the returned text for the
# new paraneter val ues.

set pl [parse_for_new val ue $result pl]

set csr [parse_for_new value $result csr]

# Return the new paranmeter values to SCPC Bui |l der
set _par anet er _val ue PARAMETER_ONE $pl
set _paranet er_val ue CSR_ENABLED $csr
return oK

Hardware Tcl Command Reference

This section provides a reference for all hardware Tcl commands, as follows:
m “Module Definition” on page 7-14

m “Parameters” on page 7-20

m “Display Items” on page 7-27

m “Interfaces and Ports” on page 7-29

m “Generation” on page 7-35

The description of each command indicates during which phases it is available: in the
main body of the program (main), or during the validation, elaboration, generation,
and editor callback phases, or any combination. Table 7-2 summarizes the commands
and provides a reference to the full description.

L= Starting with Quartus Il software version 9.1, all Tcl commands that you can use in the
validation callback are also available in the elaboration callback. With this change,
you may be able to omit the custom validation callback by including some validation
commands in your elaboration callback.
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Table 7-2. Command Summary (Note 1) (Sheet 1 of 2)

Command Full Description

Module Definition
package <require> -exact sopc <versi on> page 7-14
get _nodul e_properties page 7-15
get _nodul e_property <propertyNane> page 7-16
set _nodul e_property <propertyNane> <propertyVal ue> page 7-16
get _nodul e_ports page 7-17
get _nodul e_assi gnment s page 7-17
get _nodul e_assi gnment <modul eNane> page 7-18
set _nodul e_assi gnment <nodul eNane> [ val ue] page 7-18
get files page 7-18
add_file filename [<fil eProperties> . . . ] page 7-18
get _file_properties page 7-19
get _file_property <filename> <propertyName> page 7-19
set_file_property <filenane> <propertyNanme> <propertyVal ue> page 7-19
send_nessage <nmessagelLevel > <nessageText > page 7-20
Parameters
add_paraneter <par ameter Nane> <par anmet er Type> [ <def aul t Val ue> page 7-20
<descri pti on>]
get _paraneter _properties page 7-21
get _paraneters page 7-25
get _paraneter _property <paranet er Name> <propertyNane> page 7-25
set _paraneter _property <paranet er Name> <propertyName> <val ue> page 7-25
get _paraneter _val ue <paranet er Nane> page 7-26
set _paraneter _val ue <paranet er Name> <val ue> page 7-26
decode_address_map <address_map_XM__string> page 7-26
Display ltems
add_di spl ay_i tem <groupName> <i d> <type> [<additi onal | nf 0>] page 7-27
get _display_itens page 7-28
Interfaces and Ports
add_i nterface <interfaceName> <i nterfaceType> <direction> page 7-29
[ <associ at edCl ock>]
get _interfaces page 7-30

<interfaceNane> page 7-30
get __interface_property <interfaceName> <propertyNanme> page 7-31
set _interface_property <interfaceNanme> <propertyNanme> <val ue> page 7-31
add_i nterface_port <interfaceNane> <portName> <port Rol e> page 7-32
[<direction> <widt h_expr>]
get _interface_ports][<interfaceNane>] page 7-32
get _port _properties page 7-32
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Table 7-2. Command Summary (Note 1) (Sheet 2 of 2)

Command Full Description

get _port _property <portName> <propert yNane> page 7-34
set _port_property <portName> <propertyNanme> [ <val ue>] page 7-34
get _interface_assi gnnents page 7-34
get _i nterface_assi gnnent <i nterfaceNane> <nane> page 7-35
set _i nterface_assi gnnmet <interfaceName> <name> [ <val ue>] page 7-35
Generation

get _generation_property <propertyName> page 7-36
get _generation_properties page 7-35

Note to Table 7-2:
(1) Arguments enclosed in []'s are optional

Module Definition

This section provides information about the commands that you use to define and
query a module.

package

The package command allows you to specify a particular version of the SOPC
Builder software to avoid software compatibility issues. You should use the package
command at the beginning of your _hw.tcl file. When used, the component files
behave as if they are interpreted by the version of the SOPC Builder software that you
specify. When the package command is not used, version 9.0 of the SOPC Builder
software is assumed. For components designed before 9.0, you can set the required
package to 9.0. This document describes the behavior of component which start with
package require -exact sopc 9.1 Refer to the QuartusII version 9.0
documentation for components that use sopc 9.0

package is a standard Tcl command. For more information on this command refer to
the following web page: http://www.tcl.tk/man/tcl8.0/TclICmd/package.htm

package

Callback Main (before any other commands in the file)

availability

Usage package require -exact sopc <version>

Returns None

Arguments version The version of SOPC Builder that you require, specified as decimal number
Example package require -exact sopc 9.1

get_module_properties

This command returns the names of all the available module properties as a list of
strings. You can use the get _nmodul e_pr operty and set _nodul e_pr operty
commands to get and set values of individual properties. The value returned by this
command is always the same for a particular version of SOPC Builder.
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get_module_properties

Callback Main, validation, elaboration, generation, and editor
availability

Usage get _nodul e_properties

Returns Li st of strings

Arguments None

Example get _nodul e_pr operties

Table 7-3 lists the available module properties, their use, and the phases in which they

can be set.

Table 7-3. Module Properties(Sheet 1 of 2)

Property
Property Name Type Can Be Set Description

NANME String Main program | The name of the module, such as
ny_sopc_conponent .

DI SPLAY_NAME String Main program | The name to display when referencing the
module, such as “My SOPC Component.”

VERSI ON String Main program | The module’s version, such as 8.1.

AUTHOR String Main program | The module’s author.

DESCRI PTI ON String Main program | The description of the module, such as
“Example SOPC Builder Module.”

GROUP String Main program | The component group that the module belongs
to, such as “Example Components.”

| CON_PATH String Main program | A path to an icon to display in the module’s
parameter editor.

DATASHEET URL String Main program | A path to the module’s data sheet, using a
syntax that provides the entire URL, not a
relative path. For example:
hitp://www.mydomain.com/my_
memory_controller.html or
file:///datasheet.ixt.

EDI TABLE Bool ean | Main program | Indicates if the component is editable in the
component editor.

MODULE_TCL_FI LE String Can only be The path to the _hw.tel file.

read, not set
MODULE_DI RECTORY String Can only be The directory containing the _hw.tcl file. All
read, not set relative file names within the Tcl file are
resolved relative to this directory. This
directory is set as the current directory when
running the main program or a callback.

TOP_LEVEL_HDL_FILE String Main program | Indicates which of the files added by the
add_fil e command contains the module’s
top-level HDL.

TOP_LEVEL_HDL_MODULE String Main program | Indicates the name of the top-level module

which must be defined in the module’s
top-level HDL file.
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Table 7-3. Module Properties(Sheet 2 of 2)

Property
Property Name Type Can Be Set Description

| NSTANTI ATE_| N_SYSTEM MODULE | Bool ean | Main program | When f al se the instances of the module are
not included in the generated system
interconnect fabric. Instead, interfaces to the
module are exported out of the top-level of the
SOPC Builder system.

VALI DATI ON_CALLBACK String Main program | The name of the validation callback. This
callback is run in addition to the default
validation.

EDI TOR_CALLBACK String Main program | The name of the editor callback. The default
parameterization Ul is displayed if this property
is not set.

ELABORATI ON_CALLBACK String Main program | The name of the elaboration callback. For static
and generated components, the default
elaborations used if this property is not set.

GENERATI ON_CALLBACK String Main program | The name of the generation callback.

<>
I =

The | NSTANTI ATE_| N_SYSTEM MODULE, TOP_LEVEL_HDL_MODULE and

CGENERATI ON_CALLBACK commands are used to select the type of generation used by
the component. You must set only one of these in the main program of your file.

get_module_property

This command returns the value of a single module property.

get_module_property

Callback Main, validation, elaboration, generation, and editor

availability

Usage get _nmodul e_pr operty <propert yNanme>

Returns String, bool ean,orfile

Arguments propertyNane | One of the properties listed in Table 7-3 on page 7-15
Example set ny_name [get _nodul e_property NAVE]

set_module_property

This command allows you to set the values for module properties.

set_module_property
Callback Main program
availability
Usage set _nodul e_property <propertyName> <propertyVal ue>
Returns None
Arguments propertyName One of the properties listed in Table 7-3 on page 7-15
propertyVal ue | The new value of the property
Example set _nodul e_property VERSION 9.1
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get_module_ports

This command returns a list of the names of all the ports which are currently defined.

get_module_ports

Callback Main, validation, elaboration, generation, and editor
availability

Usage get _nodul e_ports

Returns String

Arguments None

Example get _nodul e_ports

get_module_assignments

This command returns names of the module assignment variables.

get_module_assignments

Callback Main, validation, elaboration, and compose
availability

Usage get _nodul e_assi gnnents

Returns String

Arguments None

Example get _nodul e_assi gnnents

get_module_assignment

This command returns the value of the specified argument. You can use the

get _nodul e_assi gnnment and set _nodul e_assi gnnent and the

get i nterface_assi gnnent and set _i nt erf ace_assi gnnent commands to
transfer information about hardware components to embedded software tools and
applications.

get_module_assignment

Callback Main, validation, elaboration, and compose
availability
Usage get _nodul e_assi gnnent <nane>
Returns String
Arguments name | The name whose value is being retrieved
Example get _nodul e_assi gnnent enbedded. sw. CMacr o. col or Space
“ ™. For more information about specifying information for software tools, refer to

© November 2009 Altera Corporation
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set_module_assignment

This command sets the value of the specified argument.

set_module_assignment
Callback Main, validation, elaboration, and compose
availability
Usage set _nodul e_assi gnnment <nanme> [ <val ue>]
Returns None
Arguments nane The name whose value is being set
val ue The value of the <name> argument
Example set _nodul e_assi gnnent enbedded. sw. CMacro. col or Space CWK
get_files
This command returns a list of all the files that have been added to the module.
get_files
Callback Main, validation, elaboration, generation, and editor
availability
Usage get _files
Returns Li st of strings
Arguments None
Example set list_of _files [get_files]
add_file
This command adds a synthesis, simulation, or TimeQuest constraints file to the
module. Files added in the main program cannot be removed. Adding files in the
generation callback allows the included files to be a function of the parameter set or to
be a result of generation. Files added in callbacks are in addition to any files added in
the main program.
add_file
Callback Main and generation
availability
Usage add_file filename [<fileProperties> . . . ]
Returns String
Arguments filename The file name to be added, relative to the directory containing the _hw.tel file
fileProperties |Filessupportthefollowing 3 properties:
m S| MULATI ON—File for simulation
m SYNTHESI S—File for synthesis
m SDC—TimeQuest constraints (SDC behaves like a synthesis file)
Example add_file nmy_conponent.v {SI MULATI ON SYNTHESI S}
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get_file_properties

This command returns the list of all properties that have been defined for a file.

get_file_properties

Callback Main, validation, elaboration, generation, and editor
availability

Usage get _file_properties

Returns Li st of strings

Arguments None

Example get _file_properties

get_file_property

This command returns the value of a single file property. The file name passed as an
argument may be a partial as long as it is unique. For example, if the full file name is
[components/my_file.v, my_file.v is sufficient.

get_file_property

Callback Main, validation, elaboration, generation, and editor

availability

Usage get _file_property <fil ename> <propert yNane>

Returns Bool ean

Arguments filename The file name whose properties are being retrieved
propertyName The file name property whose value is being retrieved

Example set forSynthesis [get _file property ny file.v SYNTHESI S]

set_file_property

This command sets the value of a single file property. The file name passed to the
function can be a partial file name as long as it is unique. For example, if the full file
name is /components/my_file.v, my_file.v is sufficient. The available properties are
described in the add_f i | es command.

set_file_property
Callback Main, elaboration, and generation
availability
Usage set _file_property <filename> <propertyNane> <propertyVal ue>
Returns Bool ean
Arguments fil enanme The file name whose properties are being retrieved
propertyNanme Name of the file property whose value is being retrieved
proper tyVal ue | Value to setfor the file property
Example set file_property ny file.v SYNTHESIS true
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send_message

This command sends a message to the user of the component. The message text is

normally interpreted as HTML. The <b> element can be used to provide emphasis. If

you do not want the message text to be interpreted as HTML then pass a list like {
info text } asthemessagelevel.

send_message

7-20

Callback Main, validation, elaboration, generation, and editor
availability
Usage send_nessage <nessagelevel > <nessageText >
Returns None
Arguments nmessagelevel The following 4 message levels are supported:
m Er r or —provides an error message. The SOPC Builder system cannot be
generated while there are error messages.
m \Wr ni ng—provides a warning message.
m | nf o—provides an informational message.
m Debug—provides messages when debug mode is enabled.
nessageText The text of the message
Example send_nessage Error "<b>paranl</b> nust be greater than paranm2.”
Parameters

Parameters allow users of your component to affect its operation in the same manner
as Verilog HDL parameters or VHDL generics.

add_parameter

This command adds a parameter to your component.

add_parameter

Callback Main program
availability
Usage add_paranet er <par anet er Nane> <par amet er Type> [ <def aul t Val ue>
<descri ption>]
Returns String
Arguments par anet er Narre | A name that you, the component author, choose for your parameter
par anet er Type | The following 7 types are supported: | nt eger, Natural ,Positive,
Bool ean, Std_l| ogic,Std_l ogic_vector, String
def aul t Val ue The default length of the parameter is derived from its range.
descri ption Explains the use of the parameter
Example add_paraneter seed integer 17 "The seed to use for data generation."”

get_parameter_properties

This command returns a list of all the available parameter properties as a list of
strings. The get _paranet er _propertyand set _paramet er _pr operty commands
are used to get and set the values of these properties, respectively.
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get_parameter_properties

Callback Main, validation, elaboration, generation, and editor

availability

Usage get_par aneter_properties

Returns Li st of strings

Arguments None

Example set property_summary [get_paramet er_properties]

Table 7—4 describes the properties available to describe the behaviors of each of the
parameters you can specify, their use, and when they can be set.

Table 7-4. Parameter Properties (Sheet 1 of 3)

Property Name

Type/
Default

Can Be Set

Description

Dl SPLAY_NAME

String,

Main program

The text string to use when displaying the parameter.

ALLOAED RANGES

String,

Main program

Indicates the range or ranges that the parameter value
can have. For integers, The ALLOAED_RANGES
propenrty is a list of ranges that the parameter can take
on, where each range is a single value, or a range of
values defined by a start and end value separated by a
colon, such as 11:15. This property can also specify
legal values and display strings for integers, such as
{0:None 1:Monophonic 2:Stereo 4:Quadrophonic}
meaning 0,1,2,4 are the legal values. Refer to
Example 7—7 on page 7-8 and Figure 7-1 on page 7-8
for examples illustrating the use of this property.

UNI TS

String,

Main program

Sets the units of the parameter. The following values
are possible: pi coseconds, nanoseconds,

m croseconds, m | | i seconds, seconds,
hertz, kil ohertz,negahertz,gi gahertz,
address, bits, byt es, ki | obyt es,

nmegabyt es, gi gabyt es, bit spersecond,

ki | obi t sper second, megabi t sper second,
gi gabi t sper second. For example,

set _paraneter_property frequency

UNI TS gi gahertz

HDL_PARAMETER

Bool ean,
false

Main program

Whent r ue, the parameter must be passed to the HDL
component description. The default value isf al se.

DESCRI PTI ON

String,

Main program

A user-visible description of the parameter.
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Table 7-4. Parameter Properties (Sheet 2 of 3)

Property Name

Type/
Default

Can Be Set

Description

AFFECTS_ELABORATI ON
(1)

Bool ean,
refer to
DESCRI PTI ON

Main program

Set AFFECTS ELABORATI ONto f al se for
parameters that do not affect the external interface of
the module. An example of a parameter that does not
affect the external interface is

i sNonVol ati | eSt or age. An example of a
parameter that does affect the external interface is

wi dt h. When the value of a parameter changes, if that
parameter has set

AFFECTS_ELABORATI ON=f al se, the elaboration
phase (calling the callback or hardware analysis) is not
repeated, improving performance. Because the default
value of AFFECTS ELABORATI ONis t r ue, the
provided HDL file is normally re-analyzed to determine
the new port widths and configuration every time a
parameter changes.

AFFECTS_GENERATI ON

Bool ean,
refer to
DESCRI PTI ON

Main program

The default value of AFFECTS_GENERATI ONis

f al se if you provide a top-level HDL module, it is

t rue if you provide a custom generation callback. Set
AFFECTS_GENERATI ONto f al se if the value of a
parameter does not change the results of system
generation.

VI SI BLE

Bool ean,
true

Main program,
validation, and
elaboration,
callbacks

Indicates whether or not to display the parameter in the
parameterization GUI.

ENABLED

Bool ean,
true

Main program,
validation, and
elaboration,
callbacks

When f al se, the parameter is disabled, meaning that
it is displayed, but greyed out, indicating that it is not
editable on the parameterization GUI.

DER VED

Bool ean/
false

Main program

When t r ue, indicates that the parameter value does
not need to be stored, typically because it is set from
the validation callback. The default value isf al se.

DI SPLAY_H NT

String,

Main program

Provides a hint about how to display a property. The
following values are possible:

m bool ean—for integer parameters whose value can
be 0 or 1. The parameter displays as a checkbox.

m radi o—displays a parameter with a list of values
as radio buttons instead of a drop-down list.

m hexadeci mal —for integer parameters, display
and interpret the value as a hexadecimal number, for
example: 0x00000010 instead of 16.

Refer to Example 7-7 on page 7-8 and Figure 7-1 on
page 7-8 for examples illustrating the use of this
property.
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Table 7-4. Parameter Properties (Sheet 3 of 3)

Type/
Property Name Default Can Be Set Description
SYSTEM | NFO Stri ng, Main program | Allows you to assign information about the instantiating

system to a parameter that you define. SYSTEM | NFO
requires a keyword argument specifying the type of
information requested, <i nf o- t ype>. <i nf o-

t ype> may also take an argument. The syntax of the
Tcl command is:

set _paranet er _property ny_par aneter
SYSTEM | NFO <i nf o-t ype> [<arg>]

The following values for <i nf o-t ype> are
predefined:

m CLOCK RATE

= CLOCK_DOMVAI N
RESET_DOMAI N
ADDRESS_W DTH
ADDRESS_MAP
MAX_SLAVE_DATA W DTH
| NTERRUPTS_USED

DEVI CE_FAM LY

m DEVI CE_FEATURES

Note to Table 7-4:

(1) The AFFECTS_EL ABORATI ONproperty was called AFFECTS_PORT_W DTHS before version 9.0 of the Quartus Il software.

Table 7-5 lists the properties that you can use with the syst em i nf o parameter
property.

Table 7-5. SYSTEM_INFO Properties (Sheet 1 of 2)

Property Type Description
CLOCK_RATE I nteger Assigns a positive number which is the clock frequency in Hz to the clock
or input interface you specify. Assigns 0 if the clock rate is not known.
String set _paranet er_property <ny_paramet er > SYSTEM | NFO
{ CLOCK_RATE <ny_cl k>}
CLOCK_DOWNVAI N I nteger Assigns an integer representing the clock domain to the parameter you

specify. You can use this command to determine whether multiple
interfaces in your module are on the same clock domain. The absolute
value of the integer value is arbitrary, but if two interfaces are on the same
clock domain, the CLOCK_DOMAI Nvalue is guaranteed to be the same
and greater than zero.

set _paramet er _property <ny_par anet er> SYSTEM | NFO
{ CLOCK_DONVAI N <ny_cl k>}
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Table 7-5. SYSTEM_INFO Properties (Sheet 2 of 2)

Property

Type

Description

RESET_DOMAI N

I nt eger

Assigns an integer representing the reset domain to the parameter you
specify. You can use this command to determine whether multiple
interfaces in your module are on the same reset domain. The absolute
value of the integer value is arbitrary, but if two interfaces are on the same
reset domain, the RESET_DOMAI Nvalue is guaranteed to be the same
and greater than zero.

set _paramet er _property <ny_par anet er > SYSTEM | NFO
{ RESET_DOMAI N <ny_r eset >}

ADDRESS W DTH

| nt eger

Assigns an integer to the parameter that you specify that is the
number of bits an Avalon-MM master must drive to address all
of its slaves, using byte addresses.

set _paramet er_property <ny_paramet er > SYSTEM | NFO
{ ADDRESS_W DTH <ny_aval on- nm nast er >}

ADDRESS_NMAP

String

Assigns an XML formatted string describing the address map to the
parameter you specify.

set _paramet er_property <ny_paranet er> SYSTEM | NFO
{ ADDRESS_MAP <ny_aval on- nm nast er >}

MAX_SLAVE DATA W DTH

I nt eger

Assigns aninteger to the parameter you specify that is the data width of the
widest slave connected to the specified Avalon-MM master.

set_paranet er _property <ny_paranet er > SYSTEM | NFO
{ MAX_SLAVE_DATA W DTH <mny_aval on_nm nast er >}

| NTERRUPTS_USED

| nt eger
orstring

Creates a mask indicating which bits of the interrupt receiver vector are
connected to an interrupt sender. This mask is assigned to the parameter
you specify. You can use this interrupt mask to optimize logic that handles
interrupts.

set _paramet er _property <my_par anet er > SYSTEM | NFO
(I NTERRUPTS_USED <my_i nt err upt _r ecei ver>}

DEVI CE_FAM LY

String

Assigns the family name (not the specific device part number) of the
currently selected device to the parameter you specify.

set _paramet er _property <my_par anmet er > SYSTEM | NFO
{ DEVI CE_FAM LY}

DEVI CE_FEATURES

String

Creates a list of key/value pairs delineated by spaces indicating whether a
particular device feature is available in the currently selected device family.
The format of the list is suitable for passing to the Tclarr ay set
command. This list is assigned to the parameter you specify. The following
features are supported: M612_MEMORY, MAK _NMEMORY, MBK_MEMORY,
ML44K_MEMORY, MRAM MEMORY, MLAB_VEMORY, ESB, DSP, and
EMUL.

set _paranet er _property <ny_paranet er> SYSTEM | NFO
{ DEVI CE_FEATURES}
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get_parameters

This command returns the names of all parameters that have been previously defined
by add_par aret er as a space separated list.

get_parameters

Callback Main, validation, elaboration, generation, and editor
availability

Usage get _paraneters

Returns Li st of strings

Arguments None

Example set paraneter_summary [ get_paraneters]

get_parameter_property

This command returns a single parameter property.

get_parameter_property

Callback Main, validation, elaboration, generation, and editor
availability
Usage get _paranet er _property <paranet er Nane> <pr opert yNane>
Returns string, bool ean, orunit s depending on property refer to Table 7-4 on page 7-21
Arguments par arret er Nane | The name of the parameter whose property value is being retrieved
propertyName One of the properties listed in Table 7—4 on page 7-21
Example get _paranet er _property paranmeterl GROUP
set_parameter_property
This command sets a single parameter property.
set_parameter_property
Callback Main, validation, and elaboration
availability
Usage set _paranet er _property <paranet er Nane> <pr opert yNane> <val ue>
Returns string, bool ean, oruni t s depending on property
Arguments par anet er Nare | Specifies the parameter that is being set
propert yName Specifies the property of par anet er Name that is being set, refer to Table 7-4
on page 7-21 for a list of properties
val ue Provides the values
Example set _paranet er _property BAUD RATE ALLONED RANGES {9600 19200 38400}
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get_parameter_value

This command returns the current value of a parameter defined previously with the
add_par anmet er command.

get_parameter_value

Callback Validation, elaboration (7), compose. generation, and editor
availability

Usage get _paramet er_val ue <par anet er Nane>

Returns String

Arguments par anet er Name | Specifies the parameter that is being retrieved
Example set fifo_wi dth [get_paraneter_value fifo_wi dth]
Note:

(1) If AFFECTS_ELABORATI ON=f al se foragiven parameter, get _par amet er _val ue is not available for that parameter
from the elaboration callback. If af f ect s_gener at i on=f al se thenitis not available from the generation callback.

set_parameter_value

This command sets a parameter value. The values of derived parameters can be set
from the validation and elaboration callbacks. The values of parameters which are not
marked as der i ved or syst em i nf o can be set from the editor callback.

set_parameter_value

Callback Validation, elaboration, and editor

availability

Usage set _paranet er_val ue <par anet er Nane> <val ue>

Returns None

Arguments par aret er Nane | Specifies the parameter that is being set
val ue Specifies the value of par amet er Nanme

Example set _paranet er _val ue BAUD RATE 19200

decode_address_map

This is a utility function to convert an XML-formatted address map into a list of Tcl
lists. Each inner list is in the correct format for conversion to an array. The XML code
describing each slave includes: its name, start address, and end address + 1. Figure 7-2
shows a portion of an SOPC Builder system with three Avalon-MM slave devices.

Figure 7-2. SOPC Builder System with Three Avalon-MM Slaves

E ext_ssram Cypress CYTC13580C SSRAM
— =1 Avalon Memory Mapped Tristate Slave  |pll_c0 0x01000000 (OxO0LLfffff
= sys_clk_timer Interval Timer
=1 Avalon Memory Mapped Slave pll_c0 0x02120800 0x0Z1Z081f
= sysid System ID Peripheral
control_slave Avalon Memory Mapped Slave pll_c0 0x021208b% (0x0Z1Z08hbf
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Example 7-12 shows the XML that describes the address map for the Avalon-MM
master that accesses these slaves. The format of the XML string provided may differ
from that described here, it may have different white space between the elements and
could include additional attributes or elements. Using decode_addr ess_nap
command to decode the XML representing an Avalon-MM master’s address map is
easier and ensures that your code will work with future versions of the XML address
map.

Altera recommends that you use the code provided in the description of
Example 7-12 to enumerate over the components within an address map, rather than
writing your own parser.

Example 7-12. Address Map for an Avalon-MM Master

<addr ess- map>

<s|l ave nane='ext_ssram start="0x01000000' end='0x01200000" />
<s|l ave nane='sys_clk_timer' start='"0x02120800" end='0x02120820' />
<s|l ave nane='sysid' start='0x021208B8' end='0x021208C0"' />

</ addr ess- map>

decode_address_map

Callback Validation, compose. elaboration, and generation
availability
Usage decode_addr ess_map <address_map_XM__string>
Returns List of Tcl lists, each one suitable for passing to array set
Arguments address_map_ An XML string describing the address map of an Avalon-MM master.
XM__string
Example set address_map_xm [get _paraneter_value ny_nap_parani
set address_map_dec [decode_address_nmap $address_map_xmnl ]
foreach i $address_nap_dec {
array set info $i
send_message i nfo "Connected to slave $info(nane)"”
}

Display ltems

You specify your component GUI using the display commands.

add_display_item
You can use this command to specify the following two aspects of component display:

®m  You can create logical groups for a component’s parameters. For example, you
might want to create separate groups for the component’s timing, size, and
simulation parameters. A component displays the groups and parameters in the
order that you specify the display items for them in the _hw.tcl file.

B You can specify an image to provide a pictorial representation of a parameter or
parameter group.

You create a display group by adding display items to it.
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add_display_item
Callback Main program
availability
Usage add_di spl ay_i t em <groupNanme> <i d> <type> [ <addi ti onal | nfo>]
Returns String
Arguments groupNanme Specifies the group to which a display item belongs.
id Specifies the parameter or icon to be displayed in a group. Each display item
associated with a component must have a different ID.
type Specifies the category of the display item. The following types are defined:
m i con-a.gif, .jpg, or .png file
m par anet er —a parameter in the instance
m t ext —ablock of text
m gr oup-agroup. if the gr oupNane is also defined, the new group is a child
of the gr oupName group. if gr oupNane is an empty string, the group is
top-level.
addi ti onal I nf o | Provides extra information required for display items. The following examples
illustrate how you use the addi ti onal | nf o argument for the various types:
m add_di splay_item groupNane id icon
path-to-image-file
m add_di splay_item groupNane par anet er Nane paranet er
(addi ti onal I nf o not required)
m add_display_item groupNane id text "your-text"
The your -t ext argument is a block of text that is displayed in the GUI.
Some simple HTML formatting is allowed, such as <b> and <i >, if the text
starts with " ht nl >".
m add_di splay_item par ent G oupNane chil dG oupNane
group [tab]
The t ab is an optional parameter. If present, the group appears in separate
tab in the GUI for the instance.
Examples add_di splay_itemtimng read_l atency paraneter
add_di splay_item sound speaker icon speaker.jpg

get_display_items

This command returns a list of all items to be displayed as part of the
parameterization GUIL

get_display_items

Callback Main, elaboration, generation, and editor
availability

Usage get _di splay_itens

Returns List of strings

Arguments None

Example get _di splay_itens
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Interfaces and Ports

You can use the interface and port commands to define interfaces and ports and
retrieve their properties.

add_interface

This command adds an interface to your module. As the component author, you
choose the name of the interface. By default, interfaces are enabled. You can set the
interface property ENABLEDto f al se, to disable a component interface. If an interface
is disabled, it is hidden and its ports are automatically terminated to their default
values. Signals that you designate as active low by appending a _n are terminated to
1. All other signals are terminated to 0.

The properties available for each interface type are different. The common properties,
ENABLED and ASSOCI ATED_CLOCK apply to all interface types. Refer to the Avalon
Interface Specifications for a description of other properties.

add_interface
Callback Main program, and elaboration
availability
Usage add_i nterface <interfaceNane> <interfaceType> <directi on>
[ <associ at edd ock>] (1)
Returns String
Arguments i nt er f aceNanme A name that you choose to identify an interface.
interfaceType Thereare 7i nt erf aceTypes. The following directions are possible for
and di recti on thesei nterf aceTypes:
Interface Type Direction
aval on master, slave (2)
avalon_tristate sl ave
aval on_stream ng source, sink
i nterrupt sender, receiver
condui t end
clock source, sink
ni os_custom.instructi on slave
associ at edd ock | This defines the clock associated with the interface. It is required for all
interfaces except clock interfaces.
Example add_interface nmslave aval on slave cl ock0O
Notes:

(1) Forinterfaces that are not associated with clocks, such as clock interfaces themselves, the associ at edCl ocK is omitted. Another
option is to specify the associ at edd ock argument as asynchronous.

(2) The terms master, source, and start are interchangeable. The terms slave, sink and end are interchangeable.
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get_interfaces

This command returns the names of all interfaces that have been previously defined

by add_i nt er f ace as a space separated list.

get_interfaces

Callback Main, validation, elaboration, generation, and editor
availability

Usage get _interfaces

Returns Li st of strings

Arguments None

Example set all_interfaces [get_interfaces]

get_interface_properties

This command returns the names of all the available interface properties for the
specified interface as a space separated list.

get_interface_properties

Callback Main program, validation, elaborations, and editor

availability

Usage get _interface_properti es <interfaceNanme>
Returns Li st of strings

Arguments interfaceName | The name of an interface that you defined
Example get __interface_properties nmslave

. Theproperties available for each interface type are different. Refer to the Avalon

Interface Specifications for more information about interface properties.

The interface properties that are common to all interface types are listed below in
Table 7-6.

Tahle 7-6. Interface Properties Common to All Interface Types

Property Type Description
ASSCCI ATED_CLOCK | String The name of the clock interface that this interface is synchronous to.
ENABLED Bool ean Specifies whether or not interface is enabled.
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get_interface_property

This command returns the value of a single interface property from the specified
interface.

get_interface_property
Callback Main program, and elaboration
availability
Usage get _interface_property <interfaceName> <propertyName>
Returns stri ng, bool ean, oruni t s depending on property Refer to the Avalon Interface Specifications
for more information about interface properties
Arguments i nterfaceNanme | The name of an interface from which you want to retrieve information
proper t yName The name of the property whose value you want to retrieve. This property is
either ENABL ED or ASSCCI ATED _CLOCK or a property name defined by the
interface.
Example get __interface_property mmslave readWit Ti nme

set_interface_property

This command sets a single interface property for an interface.

set_interface_property

Callback Main and elaboration

availability

Usage set _interface_property <interfaceNane> <propertyNane> <val ue>

Returns String

Arguments i nterfaceNanme | The name of an interface that includes this property
proper t yName The name of the property whose value you want to set, which is ENABLED or

ASSQCI ATED_CLK or a name from the Avalon Interface Specifications.

val ue The value to set for the specified property

Example set _interface_property mmslave |inewapBursts fal se

add_interface_port

This command adds a port to an interface on your module. As the component author,
you determine the name of the port. The port width and direction must be set by the
end of the elaboration phase. The port width can be set with one of the following
mechanisms:

m A constant width or a width expression can be set in the main program

m A constant width can be set in the elaboration callback

=~ Without an elaboration callback, for static components quar t us_map determines the

port width from the HDL
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add_interface_port
Callback Main program and elaboration
availability
Usage add_interface_port <interfaceName> <port Name> <port Rol e>
[ <di recti on> <wi dt h_expr >]
Returns String
Arguments i nterfaceNane | The name of the interface to which the port belongs.
port Name The name of the port that you, the component author, have chosen.
port Rol e The role of this port within the interfaces. Port roles are referred to as si gnal
t ypes in the Avalon Interface Specification. Refer to the Avalon Interface
Specifications for the si gnal t ypes available for each interface type.
direction The di recti on canbei nput , out put,orbi dir
wi dt h_expr The port's width expression. In simple cases, this is just the width of the port in
bits.
Example add_interface_port nmslave sO rdata readdata output 32

get_interface_ports

This command returns the names of all of the ports that have been added to a given
interface. If the interface name is omitted, all ports for all interfaces are returned.

get_interface_ports

Callback Main, validation, elaboration, generation, and editor

availability

Usage get _interface_ports [<interfaceNanme>]

Returns String

Arguments i nt er f aceNane | The name of the interface whose ports you want to list. (Optional)
Example get _interface_ports mmslave

get_port_properties

This command returns a list of all available port properties.

get_port_properties

Callback Main, validation, elaboration, generation, and editor

availability

Usage get _port_properties <portNane>

Returns String, bool ean, oruni ts depending on property refer to Table 74 on page 7-21
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Arguments port Name  The name of the port whose properties are required. The following 7 port properties are
supported:

m direction
wi dt h
term nati on

wi dt h_expr

vhdl _t ype
Refer to Table 7—7 for a description of these properties.
Example get _port_properties nmmslave

|
|
m term nation_val ue
|
|

Table 7-7 describes the available port properties

Tahle 7-7. Port Properties

Name Type Description
direction i nput, output, The direction of the port from the component’s perspective.
bidir
wi dth i nteger The width of the port in bits.
wi dt h_expr string The width expression of a port. Setting the wi dt h and

wi dt h_expr properties have the same effect; they both update
the effective width expression. The wi dt h/wi dt h_expr
properties can be setto ani nt eger atany time. They can only be
set to arithmetic expressions in the main program.

The values of the wi dt h andwi dt h_expr properties behave
differently when get _port _property isused. wi dt h always
returns the current integer width of the port. wi dt h_expr always
returns the unevaluated width expression.

term nation bool ean When t r ue, instead of connecting the port to the SOPC Builder
system, it is left unconnected for QUTPUT and BI DI Ror setto a
fixed value for | NPUT. Has no effect for components that
implement a generation callback instead of using the default
wrapper generation.

term nation_val ue |integer The constant value to drive an input port.

vhdl _type std_logic indicates the type of a VHDL port. The default value, aut o, selects
std_logic_vector |std_l ogi c if the width is fixed at 1, and st d_| ogi ¢c_vect or
auto otherwise.
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get_port_property

This command returns the value of single port property for the specified port.

get_port_property

Callback Main, validation, elaboration, generation, and editor
availability
Usage get _port_property <portNane> <propert yNane>
Returns Depends on the type of the property
Arguments port Name The name of the port
propert yName One of the supported properties described in Table 7-7.
Example get _port_property rdata WDTH

set_port_property

This command sets a single port property.

set_port_property

Callback Main program, elaboration, and generation
availability
Usage set _port_property <portNanme> <propertyNanme> [ <val ue>]
Returns Stri ng, bool ean, oruni ts depending on property refer to Table 7-4 on page 7-21
Arguments port Name The name of the port

propertyNane One of the supported properties described in Table 7—7.

val ue The value to set
Example set_port_property rdata WDTH 32

get_interface_assignments

This command returns the value of all interface assignments for the specified
interface.

get_interface_assignments

Callback Main, validation, and elaboration

availability

Usage get __interface_assignnments <interfaceNanme>

Returns String

Arguments i nterfaceNane | The name of the Avalon interface whose assignment is being retrieved
Example get _interface_assignnents sl
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get_interface_assignment

This command returns the value of the specified name for the specified interface.

get_interface_assignment

Callback Main, validation, and elaboration

availability

Usage get _interface_assignnents <interfaceNanme> <name>

Returns String

Arguments i nterfaceNane | The name of the Avalon interface whose assignment is being retrieved
nane The assignment whose value is being retrieved

Example get __interface_assignment sl enbeddedsw. configuration.isFlash

set_interface_assignment

This command sets the value of the specified assignment for the specified interface.

set_interface_assignment

Callback Main, validation, and elaboration

availability

Usage set _interface_assignnent <interfaceNane> <name> [<val ue>]

Returns None

Arguments i nterfaceNarre | The name of the Avalon interface whose assignment is being set

nane The assignment whose value is being set
val ue The value to assign
Example set _interface_assignment sl enbeddedsw. configuration.isFlash 1
“ . e For moreinformation about the use of the set _i nterface_assi gnment command,
refer to the “Publishing Component Information to Embedded Software” chapter in the
Nios II Software Developer’s Handbook: Studio Edition.
Generation
This section covers the commands that get generation properties.
get_generation_properties
This command returns the names of all the available generation properties as a space
separated list. These properties cannot be changed by the module. Generation
properties are provided to the generation callback to support per-instance HDL
generation.
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get_generation_properties

Callback Main, validation, elaboration, generation, and editor
availability

Usage get _generati on_properties

Returns St ri ng. The following generation properties are supported:

m hdl _| anguage

m output_directory

m out put_name

Refer to Table 7-8 for a description of the generation properties.
Arguments None

Example get _generati on_properties

Table 7-8 describes the generation properties.

Table 7-8. Generation Properties

Name Type Description

hdl _| anguage enum The HDL language to generate. Is either veri | og or vhdl (lowercase). If
the module cannot generate the specified language, generating in the other
language is acceptable.

output_directory |file The location in which files must be generated. The filename components in
the directory name are separated with forward slashes.
out put _nane string OUTPUT_NAMEis nodul e_0 and the HDL_L ANGUAGE isveri | og,

the file module_0.v or module_0.sv _must be generated and must contain
the module, nodul e_0.

get_generation_property

This command returns the value of a single generation property.

get_generation_property
Callback Generation
availability
Usage get _generation_property <propertyNane>
Returns String, bool ean, oruni t s depending on property refer to Table 7-4 on page 7-21
Arguments pr opertyNane One of the 3 generation properties:
m HDL_LANGUAGE
m OUTPUT_DI RECTORY
= OUTPUT_NAME
Example get _generation_property OUTPUT_DI RECTORY
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Deprecated Commands and Properties

Table 7-9 lists commands and properties that were available in previous versions of
the Quartus II software and the command that have replaced them.

Table 7-9. Deprecated Commands and Properties

Deprecated Command

Replacement

add_cl ock_interface <nane>

add_interface <name> cl ock input

add_port _to_clock_interface <nane>
<rol e> <interface>

add_interface_port <interface> <name>
<role> 1

add_port _to_interface <interface>
<name> <rol e>

add_interface_port <interface> <name>
<rol e> <input> 1

get _generation_setting <property>

get _generati on_property <property>

get list_of _ports <direction>

get _interface_ports

set _nmodul e <nane>

set _nodul e_property nane <nane>

set _nodul e_descri pti on <descripti on>

set _nodul e_property description
<descri ption>

set_port _direction_and_w dth <name>
<directi on> <w dth>

set _port_property <name> direction
<direction>;set_port_property <name> w dth
<wi dt h>

set_source_file <file>

set _nodul e_property top_l evel _hdl file
<file>

get _proj ect_property

To determine device family, use the following commands: In the
main program:

add_par anet er
"unknown"

set _paraneter_property DEVICE_FAM LY
SYSTEM | NFO devi ce_fam |y

In the validation, generation callback read it using the following
command:

get _paranet er _val ue DEVI CE_FAM LY

DEVI CE_FAM LY string

Deprecated Module Properties
libraries Unnecessary
cl ass_nane nane

nodul e_fil e_nanme

top_level _hdl _file

previ ew_<n>_cal | back

<n>_cal | back

Deprecated Parameter Properties

af fects_port_wi dths

af fects_el aborati on

GROUP Use add_di spl ay_i t eminstead
Deprecated Generation Properties
| anguage hdl _I anguage
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Document Revision History

Table 7-10 shows the revision history for this chapter.

Table 7-10. Document Revision History (Sheet 1 of 2)

Date and Document

Version Changes Made Summary of Changes
November 2009, m Tclinterpreter now stops upon error rather than continuing to | Added new functionality, a
v9.1.0 interpret commands. deprecated commands table,

and corrected a few

m Changes val i dati on andel abor ati on callbacks to be '
typographical errors.

more similar. All commands permitted in the val i dat e
callback are also permitted in the val i dat i on callback.

m Added the package command.

m Added ability to optimize a component to wires or constant
values using the dri ven_by argument.

m Added parameter to set port width using an expression.

m Changed syntax for setting the width of a
std_| ogi c_vector.

m Renamed TERM NATI ON_W DE TERM NATI ON_VAL UE
in the “get_port_properties” on page 7-32.

m Corrected Example 7-11 on page 7-12. set result =
[...] shouldbeset result [...]

m Added Table 7-9 listing deprecated commands and properties
and their replacements.

March 2009, v9.0.0 m Added add_di spl ay_i t emcommands. Added several new commands

= Added DI SPLAY_HI NT,| S_HDL_PARAMETER, to increase functionality,
DERI VED, and SYSTEM | NFO parameters to Table 7—4 | clarified a few others, and
on page 7-21. Described SYSTEM | NFO parameter in detail. | COrrected typographic errors.\

m Added ENABLED interface property to enable or disable an
interface.

m The AFFECTS_ PORT_W DTHS parameter has been
renamed AFFECTS EL ABORATI ONto better reflect its
function.

m Added note saying that the add_f i | e command will be
restricted to the main and generation callbacks starting in
version 9.1 of the Quartus Il software.

m Explained that before the elaboration phase, parameters may
have values of 0 or -1 that are determined during HDL
analysis.
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Table 7-10. Document Revision History (Sheet 2 of 2)
Date and Document
Version Changes Made Summary of Changes

November 2008, v8.1 | m Added get _nodul e_port s,

get i nterface_assi gnment,

set i nterface_assi gnment,

get _nodul e_assi gnment , and

set _nodul e_assi gnment commands

m Corrected availability to include more callbacks for several
commands

nat ur al andpositive
m Added brackets for some optional parameters

m Changed add_f i | e command for si muLATI ON and
syNTHESI s in Example 7-10 to write to $out di r

m get _proj ect_property is available in validation
callback

m Changed page size t0 8.5 x 11 inches

m Added two additional types foradd_par amet er command:

Added 5 new commands and
corrected commands that did
not define optional arguments
or omitted some callback
availability.

June 2008, v8.0.1 m Reformatted command information in tables.

May 2008, v 8.0.0 m Added new Editing _hw.tcl commands and
m debug commands sections.

m Changed chapter title from Building a Component Interface
with Tel Scripting Commands to Component Interface Tcl
Reference.

October 2007, v7.2.0 | Major reorganization of chapter to better reflect work flow when
using tcl scripting. Includes new commands, properties, and
parameters.

May 2007, v7.1.0 Initial release.
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