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Chapter 1

Vivado Design Suite First Class Objects

Introduction

This reference manual discusses the first class objects, and the properties available for
those objects, in the Xilinx® Vivado® Design Suite. It consists of the following:

« Chapter 1, Vivado Design Suite First Class Objects: Describes the various design and
device objects used by the Vivado Design Suite to model the FPGA design database.
Presents the objects sorted according to specific categories, with links to detailed
object descriptions in the next chapter.

« Chapter 2, Alphabetical List of First Class Objects: List the Vivado Design Suite first
class objects in alphabetical order. A definition of the object, a list of related objects,
and a list of properties attached to each object are provided.

« Chapter 3, Key Property Descriptions: For many Vivado Design Suite properties, a
description, supported architectures, applicable elements, values, syntax examples
(Verilog, VHDL, and XDC), and affected steps in the design flow are provided.

« Appendix A, Additional Resources: Resources and documents available on the Xilinx
support website at www.xilinx.com/support are provided.
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2: XI LI NX® Chapter 1: Vivado Design Suite First Class Objects

Copying Examples from this Document

C CAUTION! Please read this section carefully before copying syntax or coding examples from this
document into your code.

This guide gives numerous syntax and coding examples to assist you in inserting properties
into your code. Problems may arise if you copy those examples directly from this PDF
document into your code.

« The dash character, '-', may be replaced with an en-dash or em-dash character when
copying and pasting from the PDF into the Vivado tools Tcl console, or into a Tcl script
or XDC file.

« PDF documents insert end of line markers into examples that wrap from line to line.
These markers will cause errors in your Tcl scripts or XDC files.

« Copying examples that span more than one page in the PDF captures extraneous
header and footer information along with the example. This extraneous information
causes errors in your Tcl scripts or XDC files.

To avoid these problems, edit the example in an ASCII text editor to remove any
unnecessary markers or information, then paste it into your code, or the Vivado Design
Suite Tcl shell or Tcl console.
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8 XI LI NX® Chapter 1: Vivado Design Suite First Class Objects

Netlist and Device Objects

Vivado Design Suite supports a number of first class objects in the in-memory design
database. These objects represent the cells, nets, and ports of the logical design, the device
resources of the target Xilinx device, or platform board, as well as objects used by specific
features of the Vivado Design Suite such as block design objects used by IP integrator, or
hardware objects used by the Vivado hardware manager. The Vivado Design Suite maps the
netlist objects of the logical design onto the device objects of the target device or board.
Figure 1-1, page 10 illustrates the relationships between some of the Vivado tools first class
objects. This figure is representative, and is not intended to depict all Vivado tools first class
objects, or their relationships.

Timing
Path

PkgPin

_Nibble
Package
| Pin
PkgPin )

_ByteGroup '
1/0 Bank

110
Standard

X14826-071619

Figure 1-1: Netlist and Device Objects

The netlist objects, displayed at the top of Figure 1-1, are part of the logical design for
programming into the FPGA. Device objects, shown in the lower half of the figure, are part
of the actual physical device, and include area resources such as clock regions, tiles, sites or
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CLBs. Device objects also include package pins and I/O banks, shown on the left side of the

figure, and routing resources such as nodes, wires, and pips, shown on the right in the

figure.

Chapter 1: Vivado Design Suite First Class Objects

Additional categories of first class objects exist in the Vivado Design Suite, such as timing

objects, which combine with the netlist design to create timing reports and constrain
placement and routing results. Timing objects associated with the netlist and device
objects, provide a complete timing analysis of the implemented design. Timing objects

include clocks, timing paths, and delay objects.

The relationship between objects is shown by the arrows connecting two objects:

A double headed arrow indicates that the relationship can be queried from either

direction. For instance, you can query the cells attached to specific nets (get_cells
-of_objects [get_nets]), or query the nets connected to specific cells
(get_nets -of_objects [get_cells]).

A single-ended arrow reflects a relationship that can only be queried in the direction of
the arrow. For instance, in Figure 1-1, you can see that you can query the bels located

in specific clock regions (get_bels -of_objects [get_clock_regions]), but

you cannot get clock regions associated with specific bels.

A description of first class objects, their relationships to other objects, and the properties
defined on those objects follows.

Netlist Objects

CELL, page 43

CLOCK, page 47

NET, page 106

PIN, page 114

PORT, page 124
TIMING_PATH, page 137

Device Resource Objects

Vivado Properties Reference
UG912 (v2019.1) July 14, 2019

BEL, page 37

BEL_PIN, page 41
CLOCK_REGION, page 50
IO_BANK, page 102
IO_STANDARD, page 104
NODE, page 110
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+ PACKAGE_PIN, page 112

» PIP or SITE_PIP, page 117

+  PKGPIN_BYTEGROUP, page 120
« PKGPIN_NIBBLE, page 122

» SITE, page 127

+ SLR, page 131

» TILE, page 133

+ WIRE, page 140
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8 XI LI NX® Chapter 1: Vivado Design Suite First Class Objects

Block Design Objects

Block Designs are complex subsystem designs made up of interconnected IP cores, that can
either serve as stand-alone designs, or be integrated into other designs. Block Designs, or
diagrams, can be created with the IP integrator of the Vivado Design Suite. They can be
created interactively, on the canvas of the IP Integrator in the Vivado Design Suite IDE, or
interactively using Tcl commands.

The Block Design diagram objects are structurally very similar to the netlist objects
previously described. The relationships between the different design objects that make up
Block Designs, or diagrams, are illustrated in Figure 1-2.

bd_intf_port

bd_intf_net bd_intf_pin

diagram

bd_addr_space

| bd_addr_seg

X14843-081315

Figure 1-2: Block Design Objects
As seen in the figure above, the block diagram objects include:

+ DIAGRAM, page 52
« BD_ADDR_SPACE, page 20
« BD_ADDR_SEG, page 17
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» BD_CELL, page 22

« BD_INTF_NET, page 24
« BD_INTF_PIN, page 26

« BD_INTF_PORT, page 29
+ BD_NET, page 31

+ BD_PIN, page 33

+ BD_PORT, page 35
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8 XI LI NX® Chapter 1: Vivado Design Suite First Class Objects

Hardware Manager Objects

The Hardware Manager is a feature of the Vivado Design Suite that lets you connect to a
device programmer or debug board, and exercise the programmed hardware device. The
Hardware Manager lets you exercise debug logic on devices, accessing signals to set or
retrieve current values. The many debug cores and objects of the Vivado hardware manager
are shown in Figure 1-3.

hw_bitstream

hw_sio_sca

n
hw_sio_ibert

@ & e @ @
A

y

hw_ila_data
hw_sio_tx hw_sio_rx

hw_sio_link

hw probe hw_sio_gt

hw_sio_linkgroup
hw_sio_pll

hw_sio_gtgroup

X14844-081315

Figure 1-3: Hardware Manager Objects

Debug cores can be instantiated into an RTL design from the Xilinx IP catalog, or in the case
of the ILA or VIO debug cores, can be inserted into the synthesized netlist using the
netlist-based debug flow. Refer to Vivado Design Suite User Guide: Programming and
Debugging (UG908) [Ref 23] for more information.

As seen in the figure above, the Vivado hardware manager objects include:
+ HW_AXI, page 53

+ HW_BITSTREAM, page 55
+ HW_CFGMEM, page 57
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HW_DEVICE, page 59
HW_ILA, page 62
HW_ILA_DATA, page 65
HW_PROBE, page 66
HW_SERVER, page 68
HW_SIO_GT, page 69
HW_SIO_GTGROUP, page 79
HW_SIO_IBERT, page 80
HW_SIO_PLL, page 82
HW_SIO_RX, page 84
HW_SIO_TX, page 90
HW_SYSMON, page 94
HW_TARGET, page 98
HW_VIO, page 100
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BD_ADDR_SEG

Description

Address segments, or bd_addr_seg objects, describe the location and size of a range of
memory. They have a range (size) and an optional starting offset.

For various memory mapped master and slave interfaces, IP integrator follows the industry
standard IP-XACT data format for capturing memory requirements and capabilities of
endpoint masters and slaves.

Addressable slave interfaces reference an address segment container, called a memory
map. These memory maps are usually named after the slave interface pins, for example
S_AXI, though that is not required.

The memory map contains slave address segments. These address segments correspond to
the address decode window for the slave interface referencing the memory map. When
specified in the memory map, slave segments must have a range and can optionally have a
hard offset, (indicating that the slave can only be mapped into master address spaces at
that offset or apertures of it).

A typical AXl4-Lite slave interface for instance references a memory map with only one
address segment, representing a range of memory. However, some slaves, like a bridge, will
have multiple address segments; or a range of addresses for each address decode window.

Slave address segments are assigned into master address spaces using the
assign_bd_address or create_bd_addr_seg command.

Addressing master interfaces reference an address segment container called an Address
Space, or bd_addr_space. The address space is referenced by interface pins, bd_intf_pin, on
the cell. In the case of external AXI masters, the address space is referenced by the external
interface port, bd_intf_port. Several interfaces of varying protocols may reference the same
master address space. The Microblaze processor Data address space, for instance, is
referenced by its DLMB, M_AXI_DP and M_AXI_DC interfaces.
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The Address space contains master address segments. These master address segments
reference slave address segments that have been assigned into the master address space,
and the offset and range at which the master accesses it.

Related Objects

bd_net bd_intf_net bd_intf_pin

bd_cell

bd_addr_space

bd_addr_seg

X14845-081315

Figure 2-1: Block Design Address Space and Address Segments

The bd_addr_seg object refers to both master and slave address segments. The
bd_addr_space object refers to both memory maps and master address spaces.

You can query the relationship between all related address spaces and address segments.
For example:

# Get the slave address segments of a memory map space.
get_bd_addr_segs -of_objects [get_bd_addr_spaces /mdm_1/S_AXT]

# Get the master address segments of amaster address space.
get_bd_addr_segs -of_objects [get_bd_addr_spaces /Microblaze_0/Datal

# Get the slave adress segment from its referenced master address segment, or the
# master address segment from its referencing slave address segment.
get_bd_addr_segs -of_objects [get_bd_addr_segs <slave or master>_segment]

# Get the addr_segs referencing/referenced by interfaces.

# Get all Master or slave interfaces.

set vMB [get_bd_intf pins -of_objects [get_bd_cells *] -filter {Mode == "Master"}]
set vSB [get_bd_ intf pins -of_objects [get_bd_cells *] -filter {Mode == "Slave"}]

# Get master segments
set vMS [get_bd_addr_segs -of_objects $vMBI]

# Get slave segments
set vSS [get_bd addr_segs -of_objects $vSBI
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Properties

The properties on a block design address segment object, bd_addr_seg, include the
following, with example values:

Property Type Read-only Visible Value

ACCESS string false true read-write

CLASS string true true bd_addr_seg

EXEIMG string false true

MEMTYPE string false true data

NAME string false true SEG_axi_gpio_0_Reg
OFFSET string false true 0x40000000

PATH string true true /microblaze_0/Data/SEG_axi_gpio_0_Reg
RANGE string false true 0x00010000

SECURE bool false true 0

USAGE string false true register

To report the properties for a bd_addr_seg object, you can copy and paste the following
command into the Vivado Design Suite Tcl shell or Tcl console:

report_property -all [lindex [get_bd addr_segs ] 0]
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BD_ADDR_SPACE

Description

An address space, or bd_addr_space object, is an assigned logically addressable space of
memory on a master interface, or on AXI interface ports connected to an AXI master
external to the block design.

The IP integrator of the Vivado Design Suite follows the industry standard IP-XACT data

format for capturing memory requirements and capabilities. Some blocks may have one
address space associated with multiple master interfaces, for example a processor with a
system bus and fast memory bus. Other components may have multiple address spaces

associated with multiple master interfaces, one for instruction and the other for data.

Master interfaces reference address spaces, or bd_addr_space objects. When an AXI slave is
mapped to a master address space, a master address segment (bd_addr_seg) object is
created, mapping the address segments of the slave to the master.

Related Objects

bd_net bd_intf_net bd_intf_pin

bd_cell

bd_addr_space

bd_addr_seg

X14845-081315

Figure 2-2: Block Design Address Space and Address Segments

The master address segment, bd_addr_seg, is associated with the address spaces in AXI
master interfaces, found on a block design. The address space is referenced by the interface
pins, bd_intf_pin, on the cell, bd_cell. External AXI masters are associated with interface
ports, bd_intf_port.

You can query the bd_addr_space objects of these associated objects:
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get_bd_addr_spaces -of_objects [get_bd cells /microblaze 0]
get_bd_addr_segs -of_objects [get_bd addr_ spaces -of_objects [get_bd_cells
/microblaze_01]]

You can also query the objects associated with the block design address spaces:

get_bd_intf_pins -of_objects [get_bd_addr_spaces *SLMB]

Properties

The properties on a block design address space object, bd_addr_space, include the
following, with example values:

Property Type Read-only Visible Value

CLASS string true true bd_addr_space

NAME string false true Data

OFFSET string false true 0x00000000

PATH string true true /microblaze_0/Data
RANGE string false true 0x100000000

TYPE string false true

To report the properties for a bd_addr_space object, you can copy and paste the following
command into the Vivado Design Suite Tcl shell or Tcl console:

report_property -all [lindex [get_bd_addr_spaces ] 0]
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BD_CELL

Description

A block design cell, or bd_cell object, is an instance of an IP integrator IP core object, or is
a hierarchical block design cell. A leaf-cell is a core from the IP catalog. A hierarchical cell is
a module or block that contains one or more additional levels of logic, including leaf-cells.

The TYPE property of the bd_cell object identifies the block design cell as either a lead-cell
coming from the IP catalog (TYPE == IP), or as a hierarchical module containing additional
logic (TYPE == HIER).

Related Objects

bd_intf_net bd_intf_pin

diagram

bd_addr_space

Figure 2-3: Block Design Cells

As seen in Figure 2-3, Block design cells (bd_cell) are found in a block design, or diagram
object. The cells include block design pins (bd_pin) and interface pins (bd_intf_pin), and can
hierarchically contain block design ports (bd_port) and interface ports (bd_intf_port). They
are connected by nets (bd_net) and interface nets (bd_intf_net). Memory related block
design cells can also contain address spaces (bd_addr_space), and address segments
(bd_addr_seg). You can query the block design cells that are associated with any of these
objects, for example:

get_bd_cells -of_objects [get_bd addr_spaces]
You can query the objects associated with block design cells:

get_bd_addr_spaces -of_objects [get_bd_cells]
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You can also query the block design cells that are hierarchically objects of another block
design cell:

get_bd_cells -of_objects [get_bd cells microblaze_ 0_axi_periphl]

Properties

The specific properties on a block design cell object can be numerous and varied,
depending on the type of IP core the object represents. The following table lists some of the
properties assigned to a bd_cell object in the Vivado Design Suite, with example values:

Property Type Read-only Visible Value
CLASS string true true bd_cell
CONFIG.C_ALL_INPUTS string false true 0
CONFIG.C_ALL_INPUTS_2 string false true 0
CONFIG.C_ALL_OUTPUTS string false true 1
CONFIG.C_ALL OUTPUTS_2 string false true 0
CONFIG.C_DOUT_DEFAULT string false true 0x00000000
CONFIG.C_DOUT_ DEFAULT 2 string false true 0x00000000
CONFIG.C_GPIO2_WIDTH string false true 32
CONFIG.C_GPIO_WIDTH string false true 4
CONFIG.C_INTERRUPT_PRESENT string false true 0
CONFIG.C_IS DUAL string false true 0
CONFIG.C_TRI_DEFAULT string false true OXFFFFFFFF
CONFIG.C_TRI_DEFAULT_ 2 string false true OXFFFFFFFF
CONFIG.Component_Name string false true base_mb_axi_gpio_0_0
CONFIG.GPIO2_BOARD_INTERFACE string false true Custom
CONFIG.GPIO_BOARD_INTERFACE string false true led_4bits
CONFIG.USE BOARD_FLOW string false true true
LOCATION string false true 5 1720 200
LOCK_UPGRADE bool false true 0

NAME string false true axi_gpio_0
PATH string true true /axi_gpio_0
SCREENSIZE string false true 180 116
SDX_KERNEL string true false false
SDX_KERNEL_SIM INST string true false
SDX_KERNEL_SYNTH_INST string true false
SDX_KERNEL_TYPE string true false

SELECTED_SIM MODEL string false true rtl

TYPE string true true ip

VLNV string true true xilinx.com:ip:axi_gpio:2.0

To report the properties for a bd_cell object, you can copy and paste the following
command into the Vivado Design Suite Tcl shell or Tcl console:

report_property -all [lindex [get_bd cells] 0]
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BD_INTF_NET

Description

An interface is a grouping of signals that share a common function, containing both
individual signals and multiple buses. An AXl4-Lite master, for example, contains a large
number of individual signals plus multiple buses, which are all required to make a
connection. By grouping these signals and buses into an interface, the Vivado IP integrator
can identify common interfaces and automatically make multiple connections in a single
step.

An interface is defined using the IP-XACT standard. Standard interfaces provided by Xilinx
can be found in the Vivado tools installation directory at data/ip/interfaces. See the Vivado
Design Suite User Guide: Designing IP Subsystems Using IP Integrator (UG994) [Ref 27] for
more information on interface nets, pins, and ports.

A block design interface net, or a bd_intf_net object, connects the interface pins on a block
design cell to other interface pins, or to external interface ports. The bd_intf_net object
connects through multiple levels of the design hierarchy, connecting block design cells.
Every interface net has a name which identifies it in the design. All block design cells,
interface pins, and interface ports connected to these nets are electrically connected.

Related Objects

bd_port bd_intf_port

bd_pin bd_net bd_intf_pin

diagram

bd_addr_space

Figure 2-4: Block Design Interface Nets
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As seen in Figure 2-4, page 24, the block design interface net, bd_intf_net object, occurs
in a block design, or diagram. It is connected to interface ports (bd_intf_port), and
through interface pins (bd_intf_pin) to block design cells (bd_cell) in the diagram. You
can query the bd_intf_nets of the diagram, bd_cell, bd_intf_pin, and bd_intf_port objects.

get_bd_intf_nets -of_objects [get_bd_ports]

In addition, you can query the block design cells (bd_cell) or the bd_intf_pins or
bd_intf_port objects that are connected to a specific bd_intf_net:

get_bd_cells -of_objects [get_bd_intf nets /INTERRUPT_ 1_1]

Properties

The properties on the bd_intf_net object include the following:

Property Type Read-only Visible Value

CLASS string true true bd_intf_net

NAME string false true microblaze_0_axi periph to_s00_couplers
PATH string true true

/microblaze_0_axi_periph/microblaze_0_axi_periph_to_s00_couplers

To report the properties for the bd_intf_net object, you can copy and paste the following
command into the Vivado Design Suite Tcl shell or Tcl console:

report_property -all [lindex [get_bd_intf_ nets] 0]
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BD_INTF_PIN

Description

An interface is a grouping of signals that share a common function, containing both
individual signals and multiple buses. An AXl4-Lite master, for example, contains a large
number of individual signals plus multiple buses, which are all required to make a
connection. By grouping these signals and buses into an interface, the Vivado IP integrator
can identify common interfaces and automatically make multiple connections in a single
step.

An interface is defined using the IP-XACT standard. Standard interfaces provided by Xilinx
can be found in the Vivado tools installation directory at data/ip/interfaces. See the Vivado
Design Suite User Guide: Designing IP Subsystems Using IP Integrator (UG994) [Ref 27] for
more information on interface nets, pins, and ports.

A block design interface pin, or a bd_intf_pin object, is a point of logical connectivity on a
block design cell. An interface pin allows the internals of a cell to be abstracted away and
simplified for ease-of-use. Interface pins can appear on hierarchical block design cells, or
leaf-level cells.

Related Objects

bd_net bd_intf_net bd_intf_pin

bd_addr_space

bd_addr_seg

X14848-081315

Figure 2-5: Block Design Interface Pin
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A block design interface pin is attached to a block design cell (bd_cell), and can be
connected to other interface pins (bd_intf_pin) or interface ports (bd_intf_port) by an
interface net (bd_intf_net) in the block design, or diagram.

You can query the bd_intf_pins of bd_addr_space, bd_addr_seg, bd_cell, and bd_intf_net
objects:

get_bd_intf_pins -of_objects [get_bd cells clk wiz_1]

You can also query the bd_addr_spaces, bd_addr_segs, bd_cells, and bd_intf_nets, of a
specific bd_intf_pin:

get_bd_addr_spaces -of_objects [get_bd_intf_pins microblaze_0/*]

Properties

The specific properties on a block design interface pin object can vary depending on the
type of the pin. The following table lists some of the properties assigned to a master AXI
interface pin object, with example values:

Property Type Read-only Visible Value
BRIDGES string false false

CLASS string true true bd_intf_pin
CONFIG.ADDR_WIDTH string true true 32
CONFIG.ARUSER WIDTH string true true 0
CONFIG.AWUSER WIDTH string true true 0
CONFIG.BUSER WIDTH string true true 0
CONFIG.CLK_DOMAIN string true true base_mb_clk wiz_1_0_clk_outl
CONFIG.DATA WIDTH string true true 32
CONFIG.FREQ HZ string true true 100000000
CONFIG.HAS_ BRESP string true true 1
CONFIG.HAS BURST string true true 0
CONFIG.HAS CACHE string true true 0
CONFIG.HAS_LOCK string true true 0
CONFIG.HAS_PROT string true true 1
CONFIG.HAS_QOS string true true 0
CONFIG.HAS REGION string true true 0
CONFIG.HAS RRESP string true true 1
CONFIG.HAS WSTRB string true true 1
CONFIG.ID_WIDTH string true true 0

CONFIG.MAX_ BURST_ LENGTH string true true 1
CONFIG.NUM READ_ OUTSTANDING string true true 1
CONFIG.NUM READ_ THREADS string true true 1
CONFIG.NUM WRITE_OUTSTANDING string true true 1
CONFIG.NUM WRITE_THREADS string true true 1
CONFIG.PHASE string true true 0.0
CONFIG.PROTOCOL string true true AXT4ALITE
CONFIG.READ WRITE_MODE string true true READ WRITE
CONFIG.RUSER BITS_PER BYTE string true true 0
CONFIG.RUSER _WIDTH string true true 0
CONFIG.SUPPORTS_NARROW_BURST string true true 0
CONFIG.WUSER_BITS_PER BYTE string true true 0
CONFIG.WUSER_WIDTH string true true 0
LOCATION string false true

MODE string true true Master
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NAME string false
PATH string true
TYPE string true
VLNV string true

xilinx.com:interface:aximm rtl:1.0

true
true
true
true

M_AXI_DP

/microblaze_0/M_AXI_DP

ip

To report the properties for the bd_intf_pin object, you can copy and paste the following

command into the Vivado Design Suite Tcl shell or Tcl console:

report_property -all [lindex [get_bd_intf_pins */*] 0]

Or use the following Tcl script to report the properties of each bd_intf_pin object on each

block design cell:

foreach x [get_bd_intf_pins -of_objects [get_bd cells]]

puts "Next Interface Pin starts here

report_property -all $x
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BD_INTF_PORT

Description

An interface is a grouping of signals that share a common function, containing both
individual signals and multiple buses. An AXl4-Lite master, for example, contains a large
number of individual signals plus multiple buses, which are all required to make a
connection. By grouping these signals and buses into an interface, the Vivado IP integrator
can identify common interfaces and automatically make multiple connections in a single
step.

An interface is defined using the IP-XACT standard. Standard interfaces provided by Xilinx
can be found in the Vivado tools installation directory at data/ip/interfaces. See the Vivado
Design Suite User Guide: Designing IP Subsystems Using IP Integrator (UG994) [Ref 27] for
more information on interface nets, pins, and ports.

A block design interface port is a special type of hierarchical pin, a pin on the top-level of
the block diagram. In block designs, ports and interface are primary ports communicating
the external connection of the block design or diagram from or to the overall FPGA design,
or system level design.

Related Objects

bd_port bd_intf_port

bd_pin bd_net bd_intf_net bd_intf_pin

diagram bd_cell

bd_addr_space

Figure 2-6: Block Design Interface Port
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The block design interface port, bd_intf_port object, occurs in a block design, or diagram. It
is connected by block design interface nets (bd_intf_net) to the pins of block design cells
(bd_cell). You can query the bd_intf_ports of the diagram, or those connected to block
design interface nets.

get_bd_intf_ports -of_objects [get bd_intf nets]
You can also query the interface nets connected to bd_intf_port objects:

get_bd_intf_nets -of_objects [get_bd intf_ ports CLK*]

Properties

The specific properties on a block design interface port object can vary depending on the
type of the port. The following table lists some of the properties assigned to a clock
bd_intf_port object, with example values:

Property Type Read-only Visible Value

CLASS string true true bd_intf_port

LOCATION string false true 1950 430

MODE string true true Master

NAME string false true ddr4_sdram

PATH string true true /ddr4_sdram

VLNV string true true xilinx.com:interface:ddr4_rtl:1.0

To report the properties for a bd_intf_port object, you can copy and paste the following
command into the Vivado Design Suite Tcl shell or Tcl console:

report_property -all [lindex [get_bd_intf_ports] 0]
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BD_NET

Description

A block design net, or a bd_net object, connects the pins on an IP Integrator block design
cell to other pins, or to external ports. The bd_net object connects through multiple levels
of the design hierarchy, connecting block design cells. Every net has a name which
identifies it in the design. All block design cells, pins, and ports connected to these nets are
electrically connected.

Related Objects

bd_intf_port

bd_intf_net

diagram bd_cell

bd_addr_spac

Figure 2-7: Block Design Nets

The block design net, bd_net object, occurs in a block design, or diagram. It is connected to
ports (bd_port), and through pins (bd_pin) to block design cells (bd_cell) in the diagram.
You can query the bd_nets of the diagram, bd_cell, bd_pin, and bd_port objects.

get_bd_nets -of_objects [get_bd ports]

In addition, you can query the bd_cells, or the bd_pins, or bd_port objects that are
connected to a specific bd_net:

get_bd_cells -of_objects [get_bd_nets clk wiz*]

Vivado Properties Reference N Send Feedback 31
UG912 (v2019.1) July 14, 2019 www.xilinx.com I—\/—l


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=Reference_Guide&docId=UG912&Title=Vivado%20Design%20Suite%20Properties%20Reference%20Guide&releaseVersion=2019.1&docPage=31

2: XI LI NX® Chapter 2: Alphabetical List of First Class Objects

Properties

The properties on the bd_net object include the following:

Property Type Read-only Visible Value
CLASS string true true bd_net
NAME string false true clk_wiz_1_locked
PATH string true true /clk_wiz_1_locked

To report the properties for the bd_net object, you can copy and paste the following
command into the Vivado Design Suite Tcl shell or Tcl console:

report_property -all [lindex [get_bd_nets] 0]
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BD_PIN

Description

A block design pin, or a bd_pin object, is a point of logical connectivity on a block design
cell. A block design pin allows the internal logic of a cell to be abstracted away and
simplified for ease-of-use. Pins can be scalar or bus pins, and can appear on hierarchical
block design cells, or leaf-level cells.

Related Objects

bd_intf_net

diagram bd_cell

bd_addr_space

Figure 2-8: Block Design Pins

As seen in Figure 2-8, a block design pin is attached to a block design cell (bd_cell), and can
be connected to other pins or ports by a net (bd_net) in the block design, or diagram.

You can query the bd_pins of bd_cell and bd_net objects:
get_bd_pins -of_objects [get_bd_cells clk_wiz_1]
In addition, you can query the bd_cell, or the bd_net, of a specific bd_pin:

get_bd_cells -of [get_bd pins */Reset]
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The specific properties on a block design pin object can vary depending on the type of the
pin. The following table lists some of the properties assigned to a CLK type bd_pin object in
the Vivado Design Suite, with example values:

Property Type

CLASS string
DEFAULT_ DRIVER string
DIR string
INTF string
LEFT string
LOCATION string
NAME string
PATH string
RIGHT string
TYPE string

Read-only Visible

true
true
true
true
true
false
false
true
true
true

true
true
true
true
true
true
true
true
true
true

Value
bd_pin
0000

o

TRUE

3

gpio_io_o
/axi_gpio_0/gpio_io_o
0

undef

To report the properties for the bd_net object, you can copy and paste the following
command into the Vivado Design Suite Tcl shell or Tcl console:

report_property -all [lindex [get_bd pins */*] 0]
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BD_PORT

Description

A block design port is a special type of hierarchical pin, a pin on the top-level diagram. In
block designs, the ports are primary ports communicating the external connection of the
block design or diagram to the overall FPGA design, or system-level design.

Related Objects

bd_port bd_intf_port

bd_pin bd_intf_net

diagram bd_cell

bd_addr_

Figure 2-9: Block Design Port

The block design port, bd_port object, occurs in a block design, or diagram. It is connected
by block design nets (bd_net) to the pins (bd_pin) of block design cells (bd_cell) in the
diagram. You can query the bd_ports of the diagram, or those connected to block design
nets.

get_bd_ports -of_objects [get_bd_nets]
You can also query the block design nets connected to bd_port objects:

get_bd_nets -of_objects [get_bd ports aux reset_in]
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Properties

The specific properties on a block design port object can vary depending on the type of the
port. The following table lists some of the properties assigned to a RESET type bd_port
object in the Vivado Design Suite, with example values:

Property Type Read-only Visible Value

CLASS string true true bd_port
CONFIG.POLARITY string false true ACTIVE LOW
DIR string true true I

INTF string true true FALSE

LEFT string false true

LOCATION stri