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The following table shows the revision history for this document.

Section

Revision Summary

01/15/2020 Version 2019.2

General

Updated with UltraScale+ architecture support for
various properties.

Editorial updates throughout.

CLOCK_LOW_FANOUT

Added support for flip flops driven by a BUFGCE global
clock buffer (get _cel I s).

HLUTNM and LUTNM

Updated description, applicable objects, and affected
steps.

10B

Updated applicable objects to include Registers
(get _ports).

REG_TO_SRL and SRL_TO_REG

Added new properties.

USED_IN

Updated values list.

07/14/2019 Version 2019.1

ASYNC_REG Noted support for SystemVerilog | ogi ¢ syntax.
KEEP_HIERARCHY Removed comment about RTL only use.
PROHIBIT Added note regarding the use of PROHIBIT on RAMB

sites.

USER_CROSSING_SLR

Corrected priority when used with
USER_SLR_ASSIGNMENT.

USER_SLR_ASSIGNMENT

Limited the applicable objects to hierarchical cells.
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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 can arise if you copy those examples directly from this PDF
document into your code.

« The dash character, '-', might 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
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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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Alphabetical List of First Class Objects

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 can 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 can have one
address space associated with multiple master interfaces, for example a processor with a
system bus and fast memory bus. Other components can 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*]
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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 string false true 130 560

NAME string false true aux_reset_in
PATH string true true /aux_reset_in
RIGHT string false true

TYPE string true true rst

To report the properties for a bd_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 ports] 0]
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BEL

Description

Typically a BEL, or Basic Element, corresponds to leaf-cell in the netlist view of the design.
BELs are device objects on the target Xilinx FPGA on which to place, or map, basic netlist
objects like flip-flops, LUTs, and carry logic.

BELs are grouped together on the device in SITE objects, such as SLICEs and 10 Blocks
(IOBs). One or more BELs can be located in a single SITE, and you can use the BEL to assign
logic from the design netlist into specific locations or device resources on the target device.

There are a number of different bel types available on the different Xilinx FPGAs. The
following are the types of bels found on the Kintex®-7 part, xc7k70tfbg676. The different
TYPEs of BELs are enumerated below:

AFF AFF2
BFF BFF2

BITSLICE_CONTROL_BEL

BSCAN1 BSCAN2 BSCAN3 BSCAN4 BSCAN BSCAN

BUFCE_BUFCE BUFCE_BUFCE_LEAF BUFCE_BUFCE_ROW

BUFFER

BUFGCE_DIV_BUFGCE_DIV BUFGCTRL_BUFGCTRL BUFG_GT_BUFG_GT BUFG_GT BUFG_GT_SYNC
BUFHCE_BUFHCE BUFIO_BUFIO BUFMRCE_BUFMRCE BUFR_BUFR
CAPTURE_CAPTURE

CARRY4 CARRYS

CFF CFF2

CFG_IO_ACCESS

DCIRESET DCIRESET DCIRESET

DFF DFF2

DNA_PORT DNA_PORT DNA_PORT

DSP48E1_DSP48E1 DSP_ALU DSP_A B DATA DSP_C_DATA DSP_MULTIPLIER DSP_M DATA
DSP_OUTPUT DSP_PREADD DSP_PREADD DATA

EFF EFF2

EFUSE_USR EFUSE_USR_EFUSE_USR

F7MUX F8MUX F9MUX

FFF FFF2

FF_INIT

FIFO18El_FIFO18E1l

FRAME_ECC FRAME ECC_FRAME_ ECC

GCLK_DELAY

GFF GFF2

GTHE3_CHANNEL_GTHE3_CHANNEL

GTHE3_CHANNEL_IPAD1 GTHE3_ CHANNEL_IPAD2
GTHE3_CHANNEL_OPAD1 GTHE3_CHANNEL_OPAD2
GTHE3_COMMON_GTHE3_COMMON

GTHE3_COMMON_PADN GTHE3_COMMON_PADP
GTXE2_CHANNEL_GTXE2_CHANNEL GTXE2_COMMON_GTXE2_COMMON
HARDO HARD1

HARD SYNC_SYNC_UNIT

HFF HFF2

HPIOBDIFFINBUF_DIFFINBUF HPIOBDIFFOUTBUF_DIFFOUTBUF
HPIOB_IBUFCTRL
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HPIOB_INBUF HPIOB OUTBUF

HPIOB_PAD HPIOB_PULL

HPIO_OUTINV HPIO_VREF

HRIODIFFINBUF_DIFFINBUF HRIODIFFOUTBUF_DIFFOUTBUF
HRIO_IBUFCTRL

HRIO_INBUF HRIO_OUTBUF

HRIO_OUTINV HRIO_PAD HRIO_PULL

IBUFDSO_GTE3 IBUFDS1_GTE3 IBUFDS_GTE2_IBUFDS_GTE2
ICAP_BOT ICAP_ICAP ICAP_TOP

IDELAYCTRL_IDELAYCTRL

IDELAYE2_ FINEDELAY IDELAYE2 FINEDELAY

IDELAYE2_ IDELAYE2

ILOGICE2_IFF

ILOGICE3_IFF ILOGICE3_ZHOLD_ DELAY

INVERTER

IN_FIFO_IN_FIFO

IOB18M_INBUF_DCIEN IOB18M_OUTBUF_DCIEN IOB18M_TERM_OVERRIDE
IOB18S_INBUF_DCIEN IOB18S_OUTBUF_DCIEN IOB18S_TERM_OVERRIDE
IOB18_INBUF_DCIEN IOB18_OUTBUF_DCIEN IOB18_TERM OVERRIDE
IOB33M_INBUF_EN IOB33M OUTBUF IOB33M TERM_ OVERRIDE
IOB33S_INBUF_EN IOB33S_OUTBUF IOB33S_TERM_ OVERRIDE
IOB33_INBUF_EN IOB33_OUTBUF IOB33_TERM_OVERRIDE

LUT5 LUT6

LUT_OR_MEM5 LUT_OR_MEM6

MASTER_JTAG

MMCME2_ADV_MMCME2_ADV MMCME3_ADV_MMCM_TOP
OBUFDS0_GTE3 OBUFDS1_GTE3

ODELAYE2_ODELAYE2

OLOGICE2_MISR OLOGICE2_OUTFF OLOGICE2_TFF
OLOGICE3_MISR OLOGICE3 OUTFF OLOGICE3_TFF
OUT_FIFO_OUT_ FIFO

PAD

PCIE_2_1_PCIE 2_1 PCIE 3_1 PCIE_3 1
PHASER_IN PHY PHASER IN PHY PHASER OUT_PHY PHASER_OUT PHY
PHASER_REF_PHASER_REF

PHY_CONTROL_PHY CONTROL

PLLE2_ADV_PLLE2 ADV PLLE3_ADV_PLI, TOP PLL SELECT BEL
PMV2_PMV2

PULL_OR_KEEP1

RAMB18El_RAMB18E1 RAMB18E2_U_RAMB18E2 RAMBFIFO18E2_RAMBFIFO18E2
RAMBFIFO36E1l_RAMBFIFO36E1l RAMBFIFO36E2_RAMBFIFO36E2
REG_INIT

RIU_OR_BEL

RXTX_BITSLICE

SELMUX2_1

SLICEL_AS5LUT SLICEL_A6LUT

SLICEL_B5LUT SLICEL_B6LUT

SLICEL_C5LUT SLICEL_C6LUT

SLICEL_CARRY4 AMUX SLICEL_ CARRY4_AXOR
SLICEL_CARRY4_ BMUX SLICEL_ CARRY4_BXOR
SLICEL_CARRY4_CMUX SLICEL_ CARRY4_CXOR
SLICEL_CARRY4_DMUX SLICEL_ CARRY4_DXOR

SLICEL_DS5LUT
SLICEL_E6LUT
SLICEL_G5LUT
SLICEL_H6LUT
SLICEM B5LUT
SLICEM_C6LUT
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SLICEL_D6LUT
SLICEL_F5LUT
SLICEL_G6LUT
SLICEM_ AS5LUT
SLICEM_B6LUT

SLICEL_ES5SLUT
SLICEL_F6LUT
SLICEL_HS5LUT
SLICEM_A6LUT
SLICEM_C5LUT

SLICEM_CARRY4_AMUX SLICEM_CARRY4_AXOR
SLICEM_CARRY4_BMUX SLICEM_CARRY4_BXOR
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SLICEM CARRY4_CMUX SLICEM CARRY4_ CXOR
SLICEM CARRY4_DMUX SLICEM CARRY4_ DXOR

SLICEM_DS5LUT
SLICEM_ESLUT
SLICEM_ F5LUT
SLICEM G5LUT
SLICEM H5LUT

SLICEM_D6LUT
SLICEM_E6LUT
SLICEM_F6LUT
SLICEM G6LUT
SLICEM_ H6LUT

STARTUP STARTUP_STARTUP
SYSMONE1_SYSMONE1 SYSMON IPAD1 SYSMON_IPAD2
TRISTATE_TX_BITSLICE
USR_ACCESS USR_ACCESS_USR_ACCESS

XADC_XADC

XIPHY FEEDTHROUGH_BEL

Related Objects

Timing
Path

Package
Pin

I/O Bank

/O
Standard

Clock

Site Pip
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As seen in Figure 2-10, page 39, leaf-level cells from the netlist design can be mapped onto
bels on the target part. Bels are grouped in sites on the target Xilinx device, and both bels
and sites are grouped into tiles and clock_regions. Each bel also has bel_pins that map to
pins on the cells, and are connection points to the net netlist object.

You can query the bels of slr, tiles, sites, cells, clock_regions or nets. For example:
get_bels -of [get_clock_regions X1Y3]
You can also query the cells, sites, tiles, and bel_pins of bel objects:

get_cells -of [get_bels SLICE_X104Y100/B6LUT]

Properties

The properties assigned to bel objects vary by TYPE. The properties assigned to a BUFIO
type of bel are as follows, with example values:

Property Type Read-only Visible Value

CLASS string true true bel
CONFIG.DELAY BYPASS.VALUES string true true FALSE, TRUE
IS_RESERVED bool true true 0

IS_TEST bool true true 0

IS_USED bool true true 0

NAME string true true BUFIO_XO0Y25/BUFIO
NUM_BIDIR int true true 0
NUM_CONFIGS int true true 1
NUM__INPUTS int true true 1
NUM_OUTPUTS int true true 1

NUM_PINS int true true 2

PROHIBIT bool false true 0

TYPE string true true BUFIO_BUFIO

The properties assigned to BEL objects vary by TYPE. To report the properties for any of the
TYPEs of BEL listed above, you can use the report_property command:

report_property -all [lindex [get_bels -filter {TYPE == <BEL TYPE>}] 0]
Where <BEL_TYPE> should be replaced by one of the listed BEL types. For example:
report_property -all [lindex [get_bels -filter {TYPE == SLICEM CARRY4_AXOR}] 0]

report_property -all [lindex [get_bels -filter {TYPE == LUT5}] 0]
report_property -all [lindex [get_bels -filter {TYPE == IOB33S_OUTBUF}] 0]

TIP: The report_property command returns a warning that no objects were found if there are no
O related objects in the current design. Refer to the Vivado Design Suite Tcl Command Reference Guide
(UG835) [Ref 13] for more information on this command.
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BEL_PIN

Description

Port

Clock

//

Site Pin

Figure 2-11: BEL_PIN Objects

X14854-081315

A BEL_PIN is a pin or connection point on a BEL object.

The BEL_PIN is a device object, associated with netlist objects such as the PIN on a logic
CELL, which is the connection point for the NET.
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Related Objects

As seen in Figure 2-11, BEL_PIN objects are related to BEL and SITE device resources, and
PIN and NET netlist objects. You can query the BEL_PINs of BELs, SITEs, PINs, or NETs by
using a form of the following Tcl command:

get_bel_pins -of_objects [get_pins usbEngine0/usbEngineSRAM/Ram_reg_ 9/CLKARDCLK]

You can also query the SLRs, and TILEs that BEL_PINs are located in, or NODEs associated
with the BEL_PIN:

get_slr -of_objects [get _bel_pins SLICE X8Y176/D5LUT/WA5]

Properties

The properties on a BEL_PIN object include the following, with example values:

Property Type Read-only Visible Value
CLASS string true true bel_pin
DIRECTION enum true true IN
INDEX int true true 1
INDEX IN_ BEL int true true 1
INDEX_IN_BUS int true true 1023
INDEX IN_ ELEMENT int true true 1
INDEX IN TILE int true true 65535
IS_BAD bool true true 0
IS_BIDIR bool true true 0
IS_CLOCK bool true true 0
IS_DATA bool true true 0
IS_ENABLE bool true true 1
IS_INPUT bool true true 1
IS_OPTIONALLY INVERTIBLE bool true false 0
IS_OUTPUT bool true true 0
IS_PART_OF_BUS bool true true 0
IS_RESET bool true true 0
IS_SET bool true true 0
IS_TEST bool true true 0
IS_USED bool true true 0
NAME string true true IOB_X0Y197/OUTBUF/TRI
SITE_ID int true true 188
SPEED_INDEX int true true 0

To report the properties for all the BEL_PINs on a specific BEL object, you can use the
following FOREACH loop in the Vivado Design Suite Tcl shell or Tcl console:

foreach x [get_bel_pins -of [get_bels <bel name>]] {
puts Nhkkkhkkhkhkhkhkhkhkhkkkkk $x khkkkhkkhkhkkhhkkkkkkkll

report_property -all $x
}

Where <bel_name> is the name of the BEL object to report.
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CELL

Description

A cell is an instance of a netlist logic object, which can either be a leaf-cell or a hierarchical
cell. A leaf-cell is a primitive, or a primitive macro, with no further logic detail in the netlist.
A hierarchical cell is a module or block that contains one or more additional levels of logic,
and eventually concludes at leaf-cells.

Related Objects

Node

Wire
FESLER Site Pin
Pin

Figure 2-12: CELL Objects

As seen in Figure 2-12, cells have PINs which are connected to NETs to define the external
netlist. Hierarchical cells also contain PORTs that are associated with PINs, and which
connect internally to NETs to define the internal netlist of the hierarchy.

Leaf CELLs are placed, or mapped, onto device resources on the target Xilinx FPGA. The
CELL can be placed onto a BEL object in the case of basic logic such as flops, LUTs, and
MUXes; or can be placed onto a SITE object in the case of larger logic cells such as BRAMs
and DSPs. BELs are also collected into larger SITEs, called SLICEs, so a cell can be associated
with a BEL and a SITE object. SITEs are grouped into CLOCK_REGIONs and TILEs.
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CELLs are also associated with TIMING_PATHSs in the design, and can be associated with
DRC_VIOLATIONSs to help you quickly locate and resolve design issues.

You can query the CELLs associated with pins, timing paths, nets, bels, clock regions, sites,
or DRC violations:

get_cells -of [get_nets clkl

Properties

There are different types of leaf-cell objects, defined by the PRIMITIVE_GROUP,
PRIMITIVE_SUBGROUP, and PRIMITIVE_TYPE properties as enumerated below.

Table 2-1: Cell Primitives

PRIMITIVE_GROUP PRIMITIVE_SUBGROUP PRIMITIVE_TYPE

BLOCKRAM.BRAM.RAMB18E2
BLOCKRAM.BRAM.RAMB36E2

BLOCKRAM BRAM

CLB CARRY CLB.CARRY.CARRY8

CLB.LUT.LUT1
CLB.LUT.LUT2
CLB.LUT.LUT3
CLB.LUT.LUT4
CLB.LUT.LUT5
CLB.LUT.LUT6

LUT

CLB.LUTRAM.RAM32M
LUTRAM CLB.LUTRAM.RAM32M16
CLB.LUTRAM.RAM32X1D

CLB.MUXF.MUXF7
CLB.MUXF.MUXF8

MUXF

CLB.SRL.SRL16E
SRL CLB.SRL.SRLC16E
CLB.SRL.SRLC32E

Others CLB.others.LUT6_2
CLOCK.BUFFER.BUFGCE
CLOCK BUFFER

CLOCK.BUFFER.BUFGCE_DIV
oLL CLOCK.PLL.MMCME3_ADV

CLOCK.PLL.PLLE3_ADV

CONFIGURATION BSCAN CONFIGURATION.BSCAN.BSCANE?2

I/0 BDIR_BUFFER I/O.BIDIR_BUFFER.IOBUFDS
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PRIMITIVE_GROUP

PRIMITIVE_SUBGROUP PRIMITIVE_TYPE

OTHERS

REGISTER

RTL_GATE

RTL_MEMORY

RTL_MUX

RTL_OPERATOR

REGISTER

[/O.BITSLICE.BITSLICE_CONTROL
[/0.BITSLICE.RIU_OR
I/0.BITSLICE.RXTX_BITSLICE
[/O.BITSLICE.TX_BITSLICE_TRI

BITSLICE

I/O.INPUT_BUFFER.HPIO_VREF
[/O.INPUT_BUFFER.IBUF
I/O0.INPUT_BUFFER.IBUFDS

INPUT_BUFFER

[/0.OUTPUT_BUFFER.IOBUFE3
[/0.OUTPUT_BUFFER.OBUF
I/O.OUTPUT_BUFFER.OBUFDS

OUTPUT_BUFFER

others.others.others
OTHERS.others. AND2B1L

others
OTHERS.others.GND
OTHERS.others.VCC
REGISTER.SDR.FDCE
REGISTER.SDR.FDPE
SDR
REGISTER.SDR.FDRE
REGISTER.SDR.FDSE
buf RTL_GATE.buf.RTL_INV
RTL_GATE.logical.RTL_AND
logical RTL_GATE.logical.RTL_OR
RTL_GATE.logical. RTL_XOR
ram RTL_MEMORY.ram.RTL_RAM
rom RTL_MEMORY.rom.RTL_ROM
mux RTL_MUX.mux.RTL_MUX
RTL_OPERATOR.arithmetic.RTL_ADD
arithmetic RTL_OPERATOR.arithmetic.RTL_MULT
RTL_OPERATOR.arithmetic.RTL_SUB
equality RTL_OPERATOR.equality.RTL_EQ
shift RTL_OPERATOR.shift.RTL_RSHIFT
flop RTL_REGISTER.flop.RTL_REG

All cells have a common set of properties; but each cell GROUP, SUBGROUP, and TYPE can
also have unique properties. You can report the properties for specific types of CELL objects
by filtering on the PRIMITIVE_GROUP, PRIMITIVE_SUBGROUP or PRIMITIVE_TYPE property

value.
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PRIMITIVE_TYPE is an enumerated property, the defined values of which can be returned
with the 1ist_property_value command:

list_property_value -class cell PRIMITIVE_ TYPE

However, a design will probably not contain cells for each defined PRIMITIVE_TYPE. The
following Tcl code searches hierarchically through a design and returns unique occurrences
of the PRIMITIVE_TYPE property for all the cells in the design.

foreach x [get_cells -hierarchical *] {
lappend primTypes [get_property PRIMITIVE_TYPE $x] }
join [lsort -unique $primTypes] \n

From the returned list, $primTypes, you can report the properties for a specific
PRIMITIVE_TYPE using the following command:

report_property -all [lindex [get_cells -hier -filter {PRIMITIVE_TYPE == <val>}] 0]

Where <val> represents the PRIMITIVE_TYPE of interest. For example, to return the
properties of the BLOCKRAM.BRAM.RAM18E2 type cell:

report_property -all [lindex [get_cells -hier -filter {PRIMITIVE_TYPE ==
"BLOCKRAM.BRAM.RAMB18E2"}] 0]

TIP: The report_property command returns a warning that no objects were found if there are no
O related objects in the current design. Refer to the Vivado Design Suite Tcl Command Reference Guide
(UG835) [Ref 13] for more information on this command.

You can also return the properties from a hierarchical cell using the following Tcl command:
report_property -all [lindex [get_cells -hier -filter {!IS_PRIMITIVE}] 0]
Of course, you can also simply return the properties for the specific cell of interest:

report_property -all [get_cells <cell_name>]
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CLOCK

Description

CLOCK objects provide the Vivado Design Suite a time reference for reliably transferring
data from register to register. The Vivado timing engine uses the properties of the CLOCK
objects to compute the setup and hold requirements of the design and report the design
timing margin by means of the slack computation. You must properly define the CLOCK
objects in order to get the maximum timing path coverage with the best accuracy.

A clock is defined with PERIOD and WAVEFORM properties. The period is specified in
nanoseconds and defines the length of the clock cycle. It corresponds to the time over
which the waveform repeats. The waveform is the list of rising edge and falling edge
absolute times, in nanoseconds, within the clock period. Refer to Vivado Design Suite User
Guide: Using Constraints (UG903) [Ref 19] for more information on defining clocks.

The period and waveform properties represent the ideal characteristics of a clock. When
entering the FPGA and propagating through the clock tree, the clock edges are delayed and
become subject to variations induced by noise and hardware behavior. These characteristics
are called clock network latency and clock uncertainty. By default, the Vivado Design Suite
treats all clocks as propagated clocks, or non-ideal, in order to provide an accurate slack
value which includes clock tree insertion delay and uncertainty.

The Vivado tools support a variety of different types of clocks:

« Primary clocks - A primary clock is a system-level clock that enters the Vivado design
through a primary input port or a gigabit transceiver pin. A primary clock is defined by
the create_clock command. The design source of a primary clock defines the time
zero and point of propagation used by the Vivado timing engine when computing
delay values.

» Virtual clocks - A virtual clock is a CLOCK object that is not physically attached to any
netlist elements in the design. A virtual clock is defined by the create_clock
command, without specifying a source object to assign the clock to.

» Generated clocks - Generated clocks are driven inside the design by special cells called
Clock Modifying Blocks (for example, an MMCM), or by some user logic. Generated
clocks are derived from a master clock by the create_generated_clock command,
and include the IS_GENERATED property. Instead of specifying the period and
waveform of generated clocks, you must describe how the modifying circuitry
transforms the master clock.

Clocks use dedicated device resources to propagate through the design. Refer to 7 Series
FPGAs Clocking Resources User Guide (UG472) [Ref 3] or UltraScale Architecture Clocking
Resources User Guide (UG572) [Ref 9] for more information on clock resources.
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Node

CLOCK Objects

CLOCK objects are related to the PORTs, NETs, CELLs, or PINs that are their source, as
defined by the create_clock command. You can query the clocks associated with a
netlist object using the get_clock or get_generated_clocks commands:

get_clocks -of_objects [get_ports <port_name>]

You can also query the netlist objects (NETs, PINs, PORTs) associated with clocks:

get_nets -of_objects [get_clocks]

Properties

The properties on the clock object include the following, with example values:

Property
CLASS
DIVIDE_BY
DUTY_CYCLE
EDGES
EDGE_SHIFT
FILE_NAME
INPUT_JITTER
IS_GENERATED
IS_INVERTED
IS_PROPAGATED
IS_RENAMED
IS_USER_GENERATED
IS_VIRTUAL
LINE_ NUMBER
MASTER_CLOCK
MULTIPLY_BY
NAME

PERIOD

SOURCE
SOURCE_PINS
SYSTEM JITTER
WAVEFORM

Vivado Properties Reference

Type
string
int
double
int*
double*
string
double
bool
bool
bool
bool
bool
bool
int
clock
int
string
double
pin
string*
double
double*
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Read-only
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true

Visible
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
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You can use the report_property command to report the properties of a CLOCK object.
Refer to the Vivado Design Suite Tcl Command Reference Guide (UG835) [Ref 13] for more
information. To report the properties for a specific clock in the design, you can use the
following command in the Vivado Design Suite Tcl shell or Tcl console:

report_property -all [get_clocks <clock name>]

Where <clock_name> is the name of the clock to report.
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CLOCK_REGION

Clock

Node
Bel Pin
Wire
FECERE Site Pin
Pin
Site Pip Pip

1/0 Bank

I/O
Standard

Figure 2-14: CLOCK_REGION Objects

X14857-081315

Description

For clocking purposes, each device is divided into clock regions. A CLOCK_REGION is a
device object identifying an area of the Xilinx FPGA or device that is served by a set of
clocking resources. A clock region contains configurable logic blocks (CLBs), DSP slices,
block RAMs, interconnect, and associated clocking.

The number of clock regions varies with the size of the device. UltraScale devices are
divided into columns and rows of segmented clock regions. These clock regions differ from
previous families because they are arranged in tiles and do not span half the width of a
device.

For UltraScale devices the height of a clock region is 60 CLBs, 24 DSP slices, and 12 block
RAMs, with a horizontal clock spine (HCS) at its center. There are 52 1/Os per bank and four
Gigabit transceivers (GTs) that are pitch matched to the clock regions.

For 7 series devices, the clock region contains 50 CLBs and one 1/O bank with 50 1/Os, and
a horizontal clock row (HROW) at its center.

Vivado Properties Reference N Send Feedback 50
UG912 (v2019.2) January 15, 2020 www.xilinx.com [—\/—]


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=2019.2&docPage=50

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

The I/O banks in clock regions have clock capable pins that bring user clocks onto the clock
routing resources within the clock region.

Refer to 7 Series FPGAs Clocking Resources User Guide (UG472) [Ref 3] or UltraScale
Architecture Clocking Resources User Guide (UG572) [Ref 9] for more information on clock
regions and the resources they contain.

Related Objects

CLOCK_REGION objects are associated with super-logic regions (SLR) on the device that the
region is found in, or the TILE, SITE, or PACKAGE_BANK device objects found in the clock
region. Additionally you can get the CLOCK_REGION that CELL netlist objects have been
placed into.

You can query the CLOCK_REGION of an associated object with a Tcl command similar to the
following, which returns the clock region that the specified cell is placed into:

get_clock regions -of [get_cells usbEngine0/ul/u0/crcl6_sum reg[7]]

In addition, you can query the SLR, TILE, SITE, BEL, and IO_BANK device objects associated
with, or found in, the CLOCK_REGION. For example, the following Tcl command returns the
I/0 Banks in the same clock region that the specified cell is placed into:

get_iobanks -of_objects [get_clock_regions -of \
[get_cells usbEngine0/ul/u0/crcl6_sum_reg[7]1]]

Properties

You can use the report_property command to report the properties of a
CLOCK_REGION. Refer to the Vivado Design Suite Tcl Command Reference Guide (UG835)
[Ref 13] for more information.

The properties on the clock_region object include the following, with example values:

Property Type Read-only Visible Value
BOTTOM_RIGHT_TILE string true true NULL X116Y105
CLASS string true true clock_region
COLUMN_INDEX int true true 1

FULL_NAME string true true CLOCKREGION_X1Y2
NAME string true true X1Y2

NUM_SITES int true true 1418

ROW_INDEX int true true 2

TOP_LEFT TILE string true true CLBLL_L_ X26Y149

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

report_property -all [get_clock regions <name>]

Where <name> is the name of the clock region to report.

Vivado Properties Reference N Send Feedback 51
UG912 (v2019.2) January 15, 2020 www.xilinx.com [—\/—]


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=2019.2&docPage=51

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

DIAGRAM

Description

A block design (.bd), is a complex system of interconnected IP cores created in the IP
integrator of the Vivado Design Suite. The Vivado IP integrator lets you create complex
system designs by instantiating and interconnecting IP from the Vivado IP catalog. A block
design is a hierarchical design which can be written to a file (.bd) on disk, but is stored as a
diagram object within the Vivado tool memory.

Block designs are typically constructed at the interface level for increased productivity, but
can also be edited at the port or pin level, to provide greater control. A Vivado Design Suite
project can incorporate multiple diagrams, at different levels of the design hierarchy, or can
consist of a single diagram as the top-level design.

Related Objects

As seenin Figure 1-2, page 13, the diagram object contains other IP integrator block design
(bd) objects such as bd_cells, bd_nets, and bd_ports. The relationship between these objects
is similar to the relationship between the standard netlist objects of cells, pins, and nets. You
can get each object of the Block Design: cell, address space, address segment, net, pin, port,
interface net, interface pin, and interface port from a specified diagram object.

For instance, get the nets of the Block Design with the following Tcl command:

get_bd _nets -of_objects [current_bd_design]

Properties

The following table lists the properties assigned to a diagram object in the Vivado Design
Suite, with example values:

Property Type Read-only Visible Value

CLASS string true true diagram
COLOR string false true

FILE_NAME string true true design_1.bd
NAME string true true design_1
USE_IP_SHARED_DIR bool false true 1

The properties of the diagram object can be reported using the following command:

report_property -all [lindex [get_bd designs] 0]
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HW_AXI

Description

The JTAG to AXI Master core, or hw_axi object, is a customizable IP core that works as an AXI
Master to drive AXI transactions and drive AXI signals on the Xilinx FPGA, hw_device object.
The AXI Master core supports AXI4 interfaces and AXI4-Lite protocol. The width of AXI data
bus is configurable. The AXI core can drive AXl4-Lite or AXlI4 Memory mapped Slave
through an AXlI4 interconnect. The core can also be connected to interconnect as the
master.

The JTAG to AXI Master core must be instantiated in the RTL code, from the Xilinx IP catalog.
Detailed documentation on the VIO core can be found in the LogiCORE IP JTAG to AXI
Master Product Guide (PG174) [Ref 29].

Related Objects

hw_cfgmem
hw_target

hw_bitstream

hw_si

hw_vio hw_axi hw_sysmon hw_sio_ibert

hw_sio_link

‘obe hw_sio_gt
hw_sio_pll

Y

hw_axi_txn
hw_sio_tx hw_sio_rx

Figure 2-15: Hardware AXI Objects

The AXI Master cores can be added to a design in the RTL source files from the Xilinx IP
catalog. AXI cores can be found in the synthesized netlist design using the
get_debug_cores command. These are not the hardware AXI Master core objects, hw_axi,
found in the Hardware Manager feature of the Vivado Design Suite, though they are related.
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The HW_AXI core can be found in the Hardware Manager on the programmed hardware
device object, hw_device. You can query the hw_axi of the hw_device as follows:

get_hw_axis -of [get_hw_devicesl]

In addition, the HW_AXI core has AXI transactions associated with the core that can be

queried as follows:

get_hw_axi_ txns -of [get_hw_axis]

Properties

You can use the report_property command to report the properties assigned to a
HW_AXI core. Refer to the Vivado Design Suite Tcl Command Reference Guide (UG835)
[Ref 13] for more information. The properties assigned to HW_AXI objects include the

following, with examples:

Property

CLASS

HW_CORE

NAME

PROTOCOL
STATUS.AXI READ_ BUSY
STATUS.AXI READ DONE
STATUS.AXI WRITE_BUSY
STATUS.AXI WRITE_DONE
STATUS.BRESP

STATUS .RRESP

Type
string
string
string
string
bool
bool
bool
bool
string
string

Read-only Visible
true true
true false
true true
true true
true true
true true
true true
true true
true true
true true

Value
hw_axi
core_8
hw_axi_1
AXI4 Full
0

0

0

0

OKAY
OKAY

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

report_property -all [lindex [get_hw_axis] 0]
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HW_BITSTREAM

Description

A hardware bitstream object hw_bitstream, that is created from a bitstream file, to associate
with a hardware device object, hw_device, in the Hardware Manager feature of the Vivado
Design Suite.

The bitstream file is created from a placed and routed design with the write_bitstream
command. The hardware bitstream object is created manually from a bitstream file with the
create_hw_bitstream command, or automatically created when the hardware device is
programmed with the program_hw_device command.

The hw_bitstream object is associated with the specified hw_device through the
PROGRAM.HW_BITSTREAM property on the device. This property is automatically set by the
create_hw_bitstream command. The PROGRAM.FILE property includes the file path of
the specified bitstream file.

Related Objects

hw_cfgmem

hw_server hw_target
hw_bitstream
hw_sio_sweep
hw_sio_scan
hw_ila hw_vio hw_axi hw_sysmon hw_sio_ibert
hw_sio_link
hw_probe hw_sio_gt hw_sio_linkgroup

e aia nll

Figure 2-16: Hardware Bitstream Objects

The hw_bitstream object is associated with a hardware_device, through the
PROGRAM.BITSTREAM property. You can query the hw_bitstream object using the
get_property command to return the object in the property as follows:

get_property PROGRAM.HW_BITSTREAM [current_hw_device]
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Properties

You can use the report_property command to report the properties assigned to a
hardware bitstream object. Refer to the Vivado Design Suite Tcl Command Reference Guide
(UG835) [Ref 13] for more information. The specific properties of the hw_bitsream object
include the following, with example values:

Property Type Read-only Visible Value

CLASS string true true hw_bitstream

DESIGN string true true ks_counter2

DEVICE string true true xc7k325t

NAME string true true
C:/Data/ks_counter2_k7/project_1/project_1.runs/impl_1/ks_counter2.bit
PART string true true xc7k325t£f£g900-3

SIZE string true true 11443612

USERCODE string true true OXFFFFFFFF

To report the properties for a hw_bitstream object, you can use the get_property
command to return the object defined in the PROGRAM.HW_BITSTREAM property on a
hw_device in the Vivado logic analyzer. You can copy and paste the following command into
the Vivado Design Suite Tcl shell or Tcl console:

report_property -all [get_property PROGRAM.HW_BITSTREAM [current hw device]]l
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HW_CFGMEM

Description

Xilinx FPGAs are configured by loading design-specific configuration data, in the form of a

bitstream file, into the internal memory of the hw_device. The hw_cfgmem defines a flash

memory device used for configuring and booting the Xilinx FPGA in the Hardware Manager
feature of the Vivado Design Suite.

The hw_cfgmem object is created using the create_hw_cfgmem command. Once the
hw_cfgmem object is created, and associated with the hw_device, the configuration
memory can be programmed with the bitstream and other data using the
program_hw_cfgmem command.

Related Objects

hw_server hw_target @ @

hw_bitstream

Figure 2-17: Hardware CFGMEM Objects

The hw_cfgmem object is associated with the specified hw_device object through the
PROGRAM.HW_CFGMEM property on the device object. To work with the hw_cfgmem
object, use the get_property command to obtain the object from a hw_device:

get_property PROGRAM.HW_CFGMEM [current hw_device]

Properties

You can use the report_property command to report the properties assigned to a
hw_cfgmem object. Refer to the Vivado Design Suite Tcl Command Reference Guide (UG835)
[Ref 13] for more information. The properties on the hw_cfgmem object include the
following, with example values:

Property Type Read-only Visible Value

CFGMEM_NAME string true true 28f00ap30t-bpi-x16_0
CFGMEM_PART cfgmem part false true 28f00ap30t-bpi-x16
CLASS string true true hw_cfgmem

NAME string false true 28f00ap30t-bpi-x16_0
PROGRAM.ADDRESS_RANGE string false true use_file
PROGRAM.BIN_OFFSET int false true 0
PROGRAM.BLANK_CHECK bool false true 0
PROGRAM.BPI_RS_PINS string false true NONE
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PROGRAM. CFG_PROGRAM bool false
PROGRAM. ERASE bool false
PROGRAM.FILE string false
C:/Data/Vivado_Debug/kc705_8led.mcs

PROGRAM.FILE_1 string false
C:/Data/Vivado_Debug/kc705_8led.mcs

PROGRAM.FILE_2 string false
PROGRAM.VERIFY bool false
PROGRAM.ZYNQ_ FSBL string false

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

true
true
true

true

true

true
true

command into the Vivado Design Suite Tcl shell or Tcl console when the Hardware Manager

feature is open:

report_property -all [get_property PROGRAM.HW_CFGMEM [current_hw_device] 1
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HW_DEVICE

Description

Within the Hardware Manager feature of the Vivado Design Suite, each hardware target can
have one or more Xilinx FPGA devices to program, or to use for debugging purposes. The
hw_device object is the physical part on the hw_target opened through the hw_server. The
current device is specified or returned by the current_hw_device command.

Related Objects

hw_server @ @ @
hw_bitstream

hw_sio_s

Figure 2-18: Hardware Device Objects

hw_sio_link

Hardware devices are associated with hardware targets, and can be queried as objects of
the hw_target object:

get_hw_devices -of [get_hw_targets]
You can also query the debug cores programmed onto a hardware device object:

get_hw_ilas -of [current_hw_device]

Properties

The properties on the hw_device object might vary depending on the target part you have
selected. You can use the report_property command to report the properties assigned
to a hw_device object. Refer to the Vivado Design Suite Tcl Command Reference Guide
(UG835) [Ref 13] for more information.
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The properties assigned to the hw_device object include the following, with property type:

Property Type
CLASS string
DID string
IDCODE string
INDEX int

IR LENGTH int

IS SYSMON_SUPPORTED bool
MASK int
NAME string
PART string
PROBES.FILE string
PROGRAM.FILE string
PROGRAM.HW_BITSTREAM hw_bitstream
PROGRAM . HW_CFGMEM hw_cfgmem
PROGRAM.HW CFGMEM BITFILE string
PROGRAM.HW CFGMEM TYPE string
PROGRAM.IS_SUPPORTED bool
PROGRAM.OPTIONS string
REGISTER.BOOT_ STATUS string
REGISTER.BOOT STATUS.BITO00_O_STATUS_ VALID string
REGISTER.BOOT STATUS.BITO01l_0_FALLBACK string
REGISTER.BOOT STATUS.BITO02_0_INTERNAL PROG string
REGISTER.BOOT STATUS.BIT03_0_WATCHDOG_TIMEOUT ERROR string
REGISTER.BOOT_STATUS.BIT04_0_ID_ERROR string
REGISTER.BOOT STATUS.BITO05_0_CRC_ERROR string
REGISTER.BOOT_STATUS.BIT06_0_WRAP_ERROR string
REGISTER.BOOT_ STATUS.BITO07_RESERVED string
REGISTER.BOOT STATUS.BIT08_1_STATUS_VALID string
REGISTER.BOOT STATUS.BIT09_1_ FALLBACK string
REGISTER.BOOT STATUS.BIT10_1_ INTERNAL PROG string
REGISTER.BOOT STATUS.BIT11l_1_ WATCHDOG_TIMEOUT ERROR string
REGISTER.BOOT STATUS.BIT12_1_ID_ ERROR string
REGISTER.BOOT_STATUS.BIT13_1_CRC_ERROR string
REGISTER.BOOT STATUS.BIT14_1_ WRAP ERROR string
REGISTER.BOOT STATUS.BIT15_RESERVED string
REGISTER.CONFIG_STATUS string
REGISTER.CONFIG_STATUS.BIT00_CRC_ERROR string
REGISTER.CONFIG_STATUS.BITO01_DECRYPTOR ENABLE string
REGISTER.CONFIG_STATUS.BITO02_PLL_LOCK STATUS string
REGISTER.CONFIG_STATUS.BIT03_DCI_ MATCH STATUS string
REGISTER.CONFIG_STATUS.BIT04_END_OF_ STARTUP_(EOS)_STATUS string
REGISTER.CONFIG_STATUS.BITO05_GTS_CFG_B_STATUS string
REGISTER.CONFIG_STATUS.BIT06_GWE_ STATUS string
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REGISTER.CONFIG_STATUS.BITO07_GHIGH STATUS string
REGISTER.CONFIG_STATUS.BIT08_MODE_PIN_MI[O0] string
REGISTER.CONFIG_STATUS.BIT09_MODE_PIN M[1] string
REGISTER.CONFIG_STATUS.BIT10_MODE_PIN_M[2] string
REGISTER.CONFIG_STATUS.BIT11l_ INIT B_INTERNAL SIGNAL_STATUS string
REGISTER.CONFIG_STATUS.BIT12_ INIT B PIN string
REGISTER.CONFIG_STATUS.BIT13_DONE INTERNAL_ SIGNAL_ STATUS string
REGISTER.CONFIG_STATUS.BIT14_DONE PIN string
REGISTER.CONFIG_STATUS.BIT15_IDCODE ERROR string
REGISTER.CONFIG_STATUS.BIT16_SECURITY_ ERROR string
REGISTER.CONFIG_STATUS.BIT17_SYSTEM MONITOR_OVER-TEMP_ALARM S string
TATUS

REGISTER.CONFIG_STATUS.BIT18_CFG_STARTUP_STATE MACHINE_PHASE string
REGISTER.CONFIG_STATUS.BIT21_ RESERVED string
REGISTER.CONFIG_STATUS.BIT25_CFG_BUS_WIDTH_ DETECTION string
REGISTER.CONFIG_STATUS.BIT27_HMAC_ERROR string
REGISTER.CONFIG_STATUS.BIT28_PUDC_B_PIN string
REGISTER.CONFIG_STATUS.BIT29_BAD PACKET_ ERROR string
REGISTER.CONFIG_STATUS.BIT30_CFGBVS_PIN string
REGISTER.CONFIG_STATUS.BIT31_RESERVED string
REGISTER.IR string
REGISTER.IR.BITO_ALWAYS ONE string
REGISTER.IR.BIT1_ALWAYS_ ZERO string
REGISTER.IR.BIT2_ISC DONE string
REGISTER.IR.BIT3_ISC ENABLED string
REGISTER.IR.BIT4_INIT COMPLETE string
REGISTER.IR.BIT5_DONE string
REGISTER.USERCODE string
SET_UNKNOWN_DEVICE bool
USER_CHAIN_COUNT string

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

report_property -all [lindex [get_hw_devices] 0]
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HW_ILA

Description

The Integrated Logic Analyzer (ILA) debug core allows you to perform in-system monitoring
of signals in the implemented design through debug probes on the core. You can configure
the ILA core to trigger in real-time on specific hardware events, and capture data on the
probes at system speeds.

ILA debug cores can be added to a design by instantiating an ILA core from the IP catalog
into the RTL design, or using the create_debug_core Tcl command to add the ILA core
to the synthesized netlist. Refer to Vivado Design Suite User Guide: Programming and

Debugging (UG908) [Ref 23] for more information on adding ILA debug cores to the design.

After generating a bitstream from the design, and programming the device with the
program_hw_devices command, the ILA debug cores in the design are accessible from
the Hardware Manager using the get_hw_ilas command. The debug probes assigned to
the ILA debug cores in the design can be returned with the get_hw_probes command.

Related Objects

hw_server hw_target

hw_sysmon

hw_s

A
hw_ila_data hw_axi_txn
hw_sio_tx

Figure 2-19: Hardware ILA Objects
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ILA debug cores can be added to a design in the RTL source files, or using the
create_debug_core Tcl command. Debug cores can be found in the synthesized netlist
design using the get_debug_cores command. These are not the hardware ILA debug
core objects, hw_ila, found in the Hardware Manager feature of the Vivado Design Suite,
though they are related.

The hardware ILA debug core can be found in the Hardware Manager on the programmed
hardware device object, hw_device. You can query the hw_ila of the hw_device as follows:

get_hw_ilas -of [current_hw_device]

There are also objects associated with the hardware ILA debug core, such as hardware
probes, and the captured data samples from the hw_ila core. You can query the objects
associated with the ILA debug cores as follows:

get_hw_ila_datas -of_objects [get_hw_ilas hw_ila_2]

Properties

You can use the report_property command to report the actual properties assigned to
a specific HW_ILA. Refer to the Vivado Design Suite Tcl Command Reference Guide (UG835)
[Ref 13] for more information.

The properties assigned to HW_ILA objects incude the following:

Property Type Read-only Visible Value
CLASS string true true hw_ila
CONTROL.CAPTURE _CONDITION enum false true AND
CONTROL.CAPTURE_MODE enum false true ALWAYS
CONTROL .DATA_ DEPTH int false true 1024
CONTROL.IS_ILA_TO_DRIVE TRIG_OUT_ ENABLED bool true true 0
CONTROL.IS_TRIG_IN_TO_ DRIVE_TRIG_OUT ENABLED bool true true 0
CONTROL.IS_TRIG_IN_TO_ILA ENABLED bool true true 0
CONTROL . TRIGGER_CONDITION string false true AND
CONTROL . TRIGGER_MODE enum false true BASIC_ONLY
CONTROL . TRIGGER_POSITION int false true 0
CONTROL . TRIG_OUT_MODE enum true true DISABLED
CONTROL.TSM FILE string false true

CONTROL . WINDOW_COUNT int false true 1
CORE_REFRESH_RATE_MS int false true 500
HW_CORE string true false core_1
INSTANCE_NAME string true true u_ila 0
NAME string true true hw_ila_1
STATIC.IS_ADVANCED_TRIGGER_MODE SUPPORTED bool true true 1

STATIC.IS_ _BASIC_CAPTURE MODE_SUPPORTED bool true true 1
STATIC.IS_TRIG_IN_SUPPORTED bool true true 0
STATIC.IS_TRIG_OUT_SUPPORTED bool true true 0
STATIC.MAX DATA DEPTH int true true 1024
STATIC.TSM COUNTER_O_WIDTH int true true 15
STATIC.TSM COUNTER_1 WIDTH int true true 15
STATIC.TSM COUNTER_2_WIDTH int true true 15
STATIC.TSM_COUNTER_3_WIDTH int true true 15
STATUS.CORE_STATUS string true true IDLE
STATUS.DATA DEPTH int true true 2147483647
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STATUS.IS_TRIGGER_AT STARTUP bool true true 0
STATUS.SAMPLE COUNT int true true 0
STATUS.TRIGGER_POSITION int true true 2147483647
STATUS.TSM_FLAGO bool true true 1
STATUS.TSM FLAG1 bool true true 1
STATUS.TSM_FLAG2 bool true true 1
STATUS.TSM_FLAG3 bool true true 1
STATUS.TSM STATE int true true 0

STATUS .WINDOW_COUNT int true true 2147483647
TRIGGER_START TIME_SECONDS string true true
TRIGGER_STOP_TIME_SECONDS string true true

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

report_property -all [lindex [get_hw_ilas] 0]
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HW_ILA_DATA

Description

The hardware ILA data object is a repository for data captured on the ILA debug core
programmed onto the current hardware device. The upload_hw_ila_data command
creates a hw_ila_data object in the process of moving the captured data from the ILA debug
core, hw_ila, on the physical FPGA, hw_device.

The read_hw_ila_data command can also create a hw_ila_data object when reading an
ILA data file from disk.

The hw_ila_data object can be viewed in the waveform viewer of the Vivado logic analyzer
by using the display_hw_ila_data command, and can be written to disk using the
write_hw_ila_data command.

Related Objects

As seen in Figure 2-19, page 62, the hardware ILA data objects are associated with the ILA
debug cores programmed on the hardware device. You can query the data objects as
follows:

get_hw_ila datas -of_objects [get_hw_ilas]

Properties

You can use the report_property command to report the properties assigned to a
hw_ila_data object. Refer to the Vivado Design Suite Tcl Command Reference Guide (UG835)
[Ref 13] for more information. The properties are as follows:

Property Type Read-only Visible Value

CLASS string true true hw_ila data

HW_ILA string true true hw_ila 1

NAME string true true hw_ila data_ 1

TIMESTAMP string true true Sat Mar 08 11:05:49 2014

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

report_property -all [lindex [get_hw_ila datas] 0]
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HW_PROBE

Description

A hardware probe object, hw_probe, provides access to signals in the design to monitor and
drive signal values, and track hardware events on the FPGA. Hardware probes can be added
to both ILA and VIO debug cores.

Debug probes can be added to ILA debug cores in the RTL design source, along with the
core, or in the synthesized netlist design using the create_debug_probe command, and
connected to signals in the design using connect_debug_probe.

Probes can only be added to VIO debug cores in the RTL design when the IP core is
customized, or re-customized, from the IP catalog, and signals connected to it. Refer to the
Vivado Design Suite User Guide: Programming and Debugging (UG908) [Ref 23] for more
information on adding ILA and VIO debug cores and signal probes to the design.

Debug cores and probes are written to a probes file (.Itx) with write_debug_probes, and
associated with the hardware device, along with the bitstream file (.bit), using the
PROBES.FILE and PROGRAM.FILE properties of the hw_device object. The hardware device is
programmed with this information using the program_hw_device command.

Related Objects

hw_ila_data hw_axi_txn

Figure 2-20: Hardware Probe Objects

The hardware probe objects are associated with the ILA and VIO debug cores programmed
onto the hardware devices on the hw_target opened through the hw_server. You can query
the hw_probe objects associated with these debug core objects:

get_hw_probes -of [get_hw_ilas hw_ila_2]
get_hw_probes -of [get_hw_vios]
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There are three types of debug probes: ILA, VIO_INPUT, and VIO_OUTPUT. The properties
assigned to a hw_probe object depend on the type of probe. You can use the
report_property command to report the properties assigned to a hw_probe object.
Refer to the Vivado Design Suite Tcl Command Reference Guide (UG835) [Ref 13] for more
information. The properties assigned to an ILA type hw_probe object incudes the following,

with example values:

Property
CAPTURE_COMPARE_VALUE
CLASS
COMPARATOR_COUNT
COMPARE_VALUE. 0
CORE_LOCATION
DISPLAY HINT

DISPLAY VISIBILITY
HW_ILA

NAME

PROBE_PORT
PROBE_PORT_BITS
PROBE_PORT_BIT COUNT
TRIGGER COMPARE_VALUE
TYPE

Type
string
string
int
string
string
string
string
string
string
int
int
int
string
string

Read-only
false
true
true
false
true
false
false
true
true
true
true
true
false
true

Visible
true
true
true
false
false
false
false
true
true
true
true
true
true
true

Value
eg2'hX
hw_probe
4

eqg2'hX
1:0

hw_ila_1
GPIO_BUTTONS_dly
3

0

2

eg2'hX

ila

To report the properties for a specific type of hw_probe object, you can copy and paste one
of the following commands into the Vivado Design Suite Tcl shell or Tcl console:

report_property -all [lindex [get_hw _probes -filter {TYPE == ila}] 0]
report_property -all [lindex [get_hw_probes -filter {TYPE == vio_input}] 0]
report_property -all [lindex [get_hw probes -filter {TYPE == vio_output}] 0]
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HW_SERVER

Description

The hardware server manages connections to a hardware target, for instance a hardware
board containing a JTAG chain of one or more Xilinx FPGA devices to be used for
programming and debugging your FPGA design.

When you open the Hardware Manager with the open_hw command, you can connect to a
hardware server, either locally or remotely, using the connect_hw_server command. This
launches the hw_server application, and creates a hw_server object.

Related Objects

As seenin Figure 1-3, page 15, hardware servers are apex objects in the Hardware Manager,
managing connections to hardware targets. You can query the objects related to the
hw_server:

get_hw_targets -of [get_hw_servers]

Properties

You can use the report_property command to report the properties assigned to a
hw_server object. Refer to the Vivado Design Suite Tcl Command Reference Guide (UG835)
[Ref 13] for more information. The properties assigned to the hw_target object include the
following, with example values:

Property Type Read-only Visible Value

CLASS string true true hw_server

HOST string true true localhost

NAME string true true localhost

PASSWORD string true true

PORT string true true 60001

SID string true true TCP:xcoatslab-1:3121
VERSION string true true 20

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

report_property -all [get_hw_servers]
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HW_SIO_GT

Description

The customizable LogiCORE™ IP Integrated Bit Error Ratio Tester (IBERT) core for Xilinx

FPGAs is designed for evaluating and monitoring the Gigabit Transceivers (GTs). The IBERT
core enables in-system serial I/0O validation and debug, letting you measure and optimize
the high-speed serial 1/0 links in your design. Refer to the Integrated Bit Error Ratio Tester
7 Series GTX Transceivers LogiCORE IP Product Guide (PG132) [Ref 30] for more information.

Using the IBERT debug core you can configure and tune the GT transmitters and receivers
through the Dynamic Reconfiguration Port (DRP) port of the GTX transceiver. This lets you
change property settings on the GTs, as well as registers that control the values on the
ports.

Related Objects

hw_sio_sca
n

IW_Vio hw_axi hw_sysmon hw_sio_ibert

hw_sio_link

hw_sio_linkgroup
hw_sio_pll

hw_axi_txn

hw_sio_tx hw_sio_rx

hw_sio_gtgroup

X14865-081315

Figure 2-21: Hardware SIO GT Objects

HW_SIO_GT objects are associated with hw_server, hw_target, hw_device, hw_sio_gt,
hw_sio_common, hw_sio_pll, hw_sio_tx, hw_sio_rx, or hw_sio_link objects. You can query the
GT objects associated with these objects:

get_hw_sio_gts -of_objects [get_hw_sio_links]
You can also query the objects associated with hw_sio_gt objects:

get_hw_sio_gtgroups -of [get_hw_sio_gts *MGT_X0Y9]
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Properties

You can use the report_property command to report the actual properties assigned to
a specific HW_SIO_GT. Refer to the Vivado Design Suite Tcl Command Reference Guide
(UG835) [Ref 13] for more information.

The properties assigned to HW_SIO_GT objects include the following:

Property Type Read-only Visible Value
CLASS string true true hw_sio_gt
CPLLREFCLKSEL enum false true GTREFCLKO
CPLL_FBDIV enum false true 1
CPLL_FBDIV_45 enum false true 4
CPLL_REFCLK_ DIV enum false true 1
DISPLAY_ NAME string true true MGT_X0Y8
DRP.ALIGN_COMMA DOUBLE string false true 0
DRP.ALIGN_COMMA ENABLE string false true 07F
DRP.ALIGN_COMMA_WORD string false true 1
DRP.ALIGN_MCOMMA DET string false true 1
DRP.ALIGN_MCOMMA VALUE string false true 283
DRP.ALIGN_PCOMMA DET string false true 1
DRP.ALIGN_PCOMMA VALUE string false true 17C
DRP.CBCC_DATA_SOURCE_SEL string false true 1
DRP.CHAN_BOND_KEEP_ALIGN string false true 0
DRP.CHAN_BOND_MAX SKEW string false true 7
DRP.CHAN_BOND_SEQ 1 1 string false true 17¢C
DRP.CHAN_BOND_SEQ 1 2 string false true 100
DRP.CHAN_BOND_SEQ 1_3 string false true 100
DRP.CHAN_BOND_SEQ 1_4 string false true 100
DRP.CHAN_BOND_SEQ 1_ ENABLE string false true F
DRP.CHAN_BOND_SEQ 2 1 string false true 100
DRP.CHAN_BOND_SEQ 2_2 string false true 100
DRP.CHAN_BOND_SEQ 2_3 string false true 100
DRP.CHAN_BOND_SEQ 2 4 string false true 100
DRP.CHAN_BOND_SEQ 2_ENABLE string false true F
DRP.CHAN_BOND_SEQ_2_ USE string false true 0
DRP.CHAN_BOND_SEQ LEN string false true 0
DRP.CLK_CORRECT USE string false true 0
DRP.CLK_COR_KEEP_IDLE string false true 0
DRP.CLK_COR_MAX LAT string false true 13
DRP.CLK_COR_MIN_LAT string false true OF
DRP.CLK_COR_PRECEDENCE string false true 1
DRP.CLK_COR_REPEAT WAIT string false true 00
DRP.CLK_COR_SEQ 1 1 string false true 11c
DRP.CLK_COR_SEQ 1 2 string false true 100
DRP.CLK_COR_SEQ 1_3 string false true 100
DRP.CLK_COR_SEQ 1_4 string false true 100
DRP.CLK_COR_SEQ 1 ENABLE string false true F
DRP.CLK_COR_SEQ 2 1 string false true 100
DRP.CLK_COR_SEQ 2_2 string false true 100
DRP.CLK_COR_SEQ 2 3 string false true 100
DRP.CLK_COR_SEQ 2 4 string false true 100
DRP.CLK_COR_SEQ 2 ENABLE string false true F
DRP.CLK_COR_SEQ 2_USE string false true 0
DRP.CLK_COR_SEQ_LEN string false true 0
DRP.CPLL_CFG string false true BC0O7DC
DRP.CPLL_FBDIV string false true 10
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DRP.CPLL_FBDIV_45 string false true 0
DRP.CPLL_INIT CFG string false true 00001E
DRP.CPLL_LOCK_CFG string false true 01co
DRP.CPLL_REFCLK_DIV string false true 10
DRP.DEC_MCOMMA_DETECT string false true 0

DRP.DEC_PCOMMA DETECT string false true 0

DRP.DEC_VALID COMMA_ ONLY string false true 0

DRP.DMONITOR_CFG string false true 000AO01
DRP.ES_CONTROL string false true 00
DRP.ES_CONTROL_STATUS string false true 0

DRP.ES_ERRDET_EN string false true 0
DRP.ES_ERROR_COUNT string false true 0000

DRP.ES_EYE SCAN_EN string false true 1

DRP.ES_HORZ_ OFFSET string false true 000

DRP.ES_PMA CFG string false true 000
DRP.ES_PRESCALE string false true 00
DRP.ES_QUALIFIER string false true 00000000000000000000
DRP.ES_QUAL_ MASK string false true 00000000000000000000
DRP.ES_RDATA string false true 00000000000000000000
DRP.ES_SAMPLE COUNT string false true 0000

DRP.ES_SDATA string false true 00000000000000000000
DRP.ES_SDATA_ MASK string false true 00000000000000000000
DRP.ES_UT_SIGN string false true 0

DRP.ES_VERT_ OFFSET string false true 000
DRP.FTS_DESKEW_SEQ ENABLE string false true F

DRP.FTS_LANE DESKEW_CFG string false true F

DRP.FTS_LANE DESKEW_EN string false true 0

DRP.GEARBOX_MODE string false true 0
DRP.OUTREFCLK_SEL_INV string false true 3

DRP.PCS_PCIE_EN string false true 0
DRP.PCS_RSVD_ATTR string false true 000000000000
DRP.PD_TRANS_TIME_FROM P2 string false true 03C
DRP.PD_TRANS_TIME_NONE_ P2 string false true 3C
DRP.PD_TRANS_TIME_TO_P2 string false true 64

DRP.PMA_ RSV string false true 001E7080

DRP.PMA RSV2 string false true 2070

DRP.PMA RSV2_BIT4 string false true 1

DRP.PMA RSV3 string false true 0

DRP.PMA_ RSV4 string false true 00000000
DRP.RXBUFRESET_TIME string false true 01
DRP.RXBUF_ADDR_MODE string false true 1
DRP.RXBUF_EIDLE_HI_CNT string false true 8
DRP.RXBUF_EIDLE_LO_CNT string false true 0

DRP.RXBUF_EN string false true 1

DRP.RXBUF_RESET ON_CB_CHANGE string false true 1

DRP.RXBUF_RESET ON_COMMAALIGN string false true 0
DRP.RXBUF_RESET_ON_EIDLE string false true 0
DRP.RXBUF_RESET_ON_RATE_CHANGE string false true 1

DRP.RXBUF_THRESH_ OVFLW string false true 3D
DRP.RXBUF_THRESH OVRD string false true 0

DRP.RXBUF_THRESH UNDFLW string false true 04
DRP.RXCDRFREQRESET TIME string false true 01
DRP.RXCDRPHRESET TIME string false true 01

DRP.RXCDR_CFG string false true 0B800023FF10200020
DRP.RXCDR_FR_RESET ON_EIDLE string false true 0

DRP.RXCDR_HOLD_ DURING_EIDLE string false true 0
DRP.RXCDR_LOCK_ CFG string false true 15
DRP.RXCDR_PH_RESET_ON_EIDLE string false true 0
DRP.RXDFELPMRESET TIME string false true OF
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DRP
DRP
DRP.
DRP.
DRP
DRP
DRP
DRP
DRP
DRP.
DRP
DRP
DRP
DRP
DRP
DRP.
DRP
DRP
DRP
DRP
DRP
DRP.
DRP
DRP
DRP
DRP
DRP
DRP.
DRP
DRP
DRP
DRP
DRP
DRP.
DRP
DRP
DRP
DRP
DRP
DRP.
DRP
DRP
DRP
DRP
DRP
DRP.
DRP
DRP.
DRP.
DRP.
DRP.
DRP.
DRP.
DRP.
DRP.
DRP.
DRP.
DRP.
DRP.

.RXDLY CFG
.RXDLY LCFG

RXDLY_ TAP_CFG
RXGEARBOX_EN

.RXISCANRESET TIME
.RXLPM_HF CFG
.RXLPM_LF_CFG
.RXOOB_CFG
.RXOUT_DIV

RXPCSRESET TIME

.RXPHDLY_CFG
.RXPH_CFG
.RXPH_MONITOR_SEL
.RXPMARESET_TIME
.RXPRBS_ERR_LOOPBACK

RXSLIDE AUTO_WAIT

.RXSLIDE_MODE
.RX_BIAS_CFG
.RX_BUFFER_CFG
.RX_CLK25_DIV
.RX_CLKMUX_PD

RX_CM_SEL

.RX_CM_TRIM
.RX_DATA_WIDTH
.RX_DDI_SEL
.RX_DEBUG_CFG
.RX_DEFER_RESET BUF_EN

RX_DFE_CTLE_STAGE1

.RX_DFE_CTLE_STAGE2
.RX_DFE_CTLE_STAGE3
.RX_DFE_GAIN_CFG
.RX_DFE_H2_CFG
.RX_DFE_H3_CFG

RX_DFE_H4_CFG

.RX_DFE_H5_CFG

.RX_DFE_KL_CFG

.RX_DFE_KIL_CFG2
.RX_DFE_LPM_CFG
.RX_DFE_LPM_HOLD_DURING_EIDLE

RX_DFE_UT_CFG

.RX_DFE_VP_CFG
.RX_DFE_XYD_CFG
.RX_DISPERR_SEQ MATCH
.RX_INT DATAWIDTH
.RX_OS_CFG

RX_SIG_VALID_ DLY

.RX_XCLK_SEL

SAS_MAX_ COM
SAS_MIN_COM
SATA_BURST_ SEQ LEN
SATA_BURST_VAL
SATA_CPLL_CFG
SATA_EIDLE_VAL
SATA_MAX_BURST
SATA MAX INIT
SATA_MAX WAKE
SATA_MIN_ BURST
SATA_MIN INIT
SATA_MIN WAKE
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string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
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DRP.
DRP.
DRP.
DRP.
DRP.
DRP.
DRP.
DRP.
DRP.
DRP.
DRP.
DRP
DRP.
DRP.
DRP.
DRP.
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DRP.
DRP.
DRP.
DRP

SHOW_REALIGN COMMA
TERM_RCAL_CFG
TERM_RCAL_OVRD
TRANS_TIME_RATE

TST_RSV

TXBUF_EN

TXBUF_RESET ON_RATE_CHANGE
TXDLY_CFG

TXDLY_LCFG

TXDLY_TAP_CFG
TXGEARBOX_EN

. TXOUT_DIV

TXPCSRESET TIME
TXPHDLY CFG
TXPH_CFG
TXPH_MONITOR_SEL
TXPMARESET TIME
TX_CLK25_DIV
TX_CLKMUX_PD
TX_DATA_WIDTH
TX_DEEMPHO
TX_DEEMPH1

.TX_DRIVE_MODE

TX_EIDLE_ASSERT DELAY
TX_EIDLE DEASSERT DELAY
TX_INT DATAWIDTH
TX_LOOPBACK_DRIVE_HIZ
TX_MAINCURSOR_SEL

.TX_MARGIN_ FULL_O0

TX_MARGIN FULL_1
TX_MARGIN FULL_2
TX_MARGIN FULL_3
TX_MARGIN_ FULL_4
TX_MARGIN_LOW_0
TX_MARGIN LOW_1

.TX_MARGIN LOW_2

TX_MARGIN LOW_3
TX_MARGIN LOW_4
TX_PREDRIVER_ MODE
TX_QPI_STATUS_EN
TX_RXDETECT CFG
TX_RXDETECT REF
TX_XCLK_SEL

.UCODEER_CLR

ES_HORZ_MIN_MAX
GT_TYPE

LINE RATE
LOGIC.DEBUG_CLOCKS
LOGIC.ERRBIT_ COUNT
LOGIC.ERR_INJECT CTRL
LOGIC.FRAME_LEN
LOGIC.GT_SOURCES_SYSCLK
LOGIC.IDLE_DETECTED
LOGIC.IFG_LEN

LOGIC.LINK
LOGIC.MAX_LINERATE
LOGIC.MAX REFCLK_FREQ
LOGIC.MGT COORDINATE
LOGIC.MGT ERRCNT_ RESET CTRL
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LOGIC.MGT ERRCNT_RESET STAT string false true 0
LOGIC.MGT NUMBER string false true 0075
LOGIC.MGT_RESET_ CTRL string false true 0
LOGIC.MGT_RESET_ STAT string false true 0
LOGIC.PROTOCOL_ENUM string false true 0000
LOGIC.RXPAT ID string false true 1
LOGIC.RXRECCLK FREQ CNT string false true 0000
LOGIC.RXRECCLK FREQ TUNE string false true 4000
LOGIC.RXUSRCLK2_FREQ CNT string false true 0000
LOGIC.RXUSRCLK2_FREQ TUNE string false true 4000
LOGIC.RXUSRCLK_FREQ CNT string false true 0000
LOGIC.RXUSRCLK_FREQ_TUNE string false true 4000
LOGIC.RXWORD_COUNT string false true 000000000000
LOGIC.RX_DCM_ LOCK string false true 1
LOGIC.RX DCM RESET_CTRL string false true 0
LOGIC.RX DCM_RESET_ STAT string false true 0
LOGIC.RX_ FRAMED string false true 0
LOGIC.SILICON_VERSION string false true 0300
LOGIC.TIMER string false true 009736E7B9BC
LOGIC.TXOUTCLK FREQ CNT string false true 0000
LOGIC.TXOUTCLK FREQ TUNE string false true 4000
LOGIC.TXPAT ID string false true 1
LOGIC.TXUSRCLK2_FREQ CNT string false true 0000
LOGIC.TXUSRCLK2_FREQ TUNE string false true 4000
LOGIC.TXUSRCLK FREQ CNT string false true 0000
LOGIC.TXUSRCLK FREQ TUNE string false true 4000
LOGIC.TX_DCM_ LOCK string false true 1
LOGIC.TX DCM_RESET_ CTRL string false true 0
LOGIC.TX_ DCM RESET STAT string false true 1
LOGIC.TX_ FRAMED string false true 0
LOOPBACK enum false true None
NAME string true true
localhost/xilinx_tcf/Digilent/ZlOZ03327463A/0_l/IBERT/Quad_117/MGT_XOY8
PARENT string true true
localhost/xilinx tcf/Digilent/210203327463A/0_1/IBERT

PLL_STATUS string false true LOCKED
PORT.CFGRESET string false true 0
PORT . CLKRSVD string false true 0
PORT.CPLLFBCLKLOST string false true 0
PORT.CPLLLOCK string false true 1
PORT . CPLLLOCKDETCLK string false true 0
PORT . CPLLLOCKEN string false true 1
PORT.CPLLPD string false true 0
PORT.CPLLREFCLKLOST string false true 0
PORT.CPLLREFCLKSEL string false true 1
PORT.CPLLRESET string false true 0
PORT . DMONITOROUT string false true 1F
PORT . EYESCANDATAERROR string false true 0
PORT . EYESCANMODE string false true 0
PORT.EYESCANRESET string false true 0
PORT .EYESCANTRIGGER string false true 0
PORT .GTREFCLKMONITOR string false true 1
PORT .GTRESETSEL string false true 0
PORT .GTRSVD string false true 0000
PORT.GTRXRESET string false true 0
PORT.GTTXRESET string false true 0
PORT . LOOPBACK string false true 0
PORT.PCSRSVDIN string false true 0000
PORT.PCSRSVDIN2 string false true 00
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PORT . PCSRSVDOUT
PORT.

PORT
PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT
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PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT
PORT

PORT.
PORT.
PORT.
PORT.
PORT.RXDISPERR

PORT.RXDLYBYPASS

PHYSTATUS
PMARSVDIN
PMARSVDIN2
RESETOVRD
RX8B10BEN
RXBUFRESET
RXBUFSTATUS
RXBYTEISALIGNED
RXBYTEREALIGN
RXCDRFREQRESET
RXCDRHOLD
RXCDRLOCK
RXCDROVRDEN
RXCDRRESET
RXCDRRESETRSV
RXCHANBONDSEQ
RXCHANISALIGNED
RXCHANREALIGN
RXCHARISCOMMA
RXCHARISK
RXCHBONDEN
RXCHBONDI
RXCHBONDLEVEL
RXCHBONDMASTER
RXCHBONDO
RXCHBONDSLAVE
RXCLKCORCNT
RXCOMINITDET
RXCOMMADET
RXCOMMADETEN
RXCOMSASDET
RXCOMWAKEDET
RXDATAVALID
RXDDIEN
RXDFEAGCHOLD
RXDFEAGCOVRDEN
RXDFECM1EN
RXDFELFHOLD
RXDFELFOVRDEN
RXDFELPMRESET
RXDFETAP2HOLD
RXDFETAP20VRDEN
RXDFETAP3HOLD
RXDFETAP30VRDEN
RXDFETAP4HOLD
RXDFETAP40VRDEN
RXDFETAPS5HOLD
RXDFETAP50VRDEN
RXDFEUTHOLD
RXDFEUTOVRDEN
RXDFEVPHOLD
RXDFEVPOVRDEN
RXDFEVSEN
RXDFEXYDEN
RXDFEXYDHOLD
RXDFEXYDOVRDEN
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PORT . RXDLYEN
PORT.

PORT
PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT

PORT.
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PORT.
PORT.
PORT.

PORT

PORT.
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PORT

PORT

RXDLYOVRDEN
RXDLYSRESET
RXDLYSRESETDONE
RXELECIDLE
RXELECIDLEMODE
RXGEARBOXSLIP
RXHEADER
RXHEADERVALID
RXLPMEN
RXLPMHFHOLD
RXLPMHFOVRDEN
RXLPMLFHOLD
RXLPMLFKLOVRDEN
RXMCOMMAALIGNEN
RXMONITOROUT
RXMONITORSEL
RXNOTINTABLE
RXOOBRESET
RXOSHOLD
RXOSOVRDEN
RXOUTCLKFABRIC
RXOUTCLKPCS
RXOUTCLKSEL
RXPCOMMAALIGNEN
RXPCSRESET

RXPD

RXPHALIGN
RXPHALIGNDONE
RXPHALIGNEN
RXPHDLYPD
RXPHDLYRESET
RXPHMONITOR
RXPHOVRDEN
RXPHSLIPMONITOR
RXPMARESET
RXPOLARITY
RXPRBSCNTRESET
RXPRBSERR
RXPRBSSEL
RXQPIEN
RXQPISENN

.RXQPISENP
PORT.
PORT.

PORT.
PORT.
PORT.
PORT.
PORT.

PORT
PORT

PORT.
PORT.
PORT.
PORT.
PORT . TXBUFDIFFCTRL
PORT.TXBUFSTATUS

RXRATE
RXRATEDONE
RXRESETDONE
RXSLIDE
RXSTARTOFSEQ
RXSTATUS
RXSYSCLKSEL
RXUSERRDY
RXVALID
SETERRSTATUS
TSTIN

TSTOUT
TX8B10BBYPASS
TX8B10BEN
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PORT . TXCHARDISPMODE
PORT.

PORT
PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT

PORT.
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PORT.
PORT.

PORT

PORT.
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PORT.
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PORT.
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PORT

PORT.
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PORT.

PORT

PORT.
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PORT.

PORT

PORT
PORT

TXCHARDISPVAL
TXCHARISK
TXCOMFINISH
TXCOMINIT
TXCOMSAS
TXCOMWAKE
TXDEEMPH
TXDETECTRX
TXDIFFCTRL
TXDIFFPD
TXDLYBYPASS
TXDLYEN
TXDLYHOLD
TXDLYOVRDEN
TXDLYSRESET
TXDLYSRESETDONE
TXDLYUPDOWN
TXELECIDLE
TXGEARBOXREADY
TXHEADER
TXINHIBIT
TXMATINCURSOR
TXMARGIN
TXOUTCLKFABRIC
TXOUTCLKPCS
TXOUTCLKSEL
TXPCSRESET
TXPD
TXPDELECIDLEMODE
TXPHALIGN
TXPHALIGNDONE
TXPHALIGNEN
TXPHDLYPD
TXPHDLYRESET
TXPHDLYTSTCLK
TXPHINIT
TXPHINITDONE
TXPHOVRDEN
TXPISOPD
TXPMARESET
TXPOLARITY
TXPOSTCURSOR
TXPOSTCURSORINV
TXPRBSFORCEERR
TXPRBSSEL
TXPRECURSOR
TXPRECURSORINV
TXQPIBIASEN

. TXQPISENN
PORT.

PORT.
PORT.
PORT.

PORT

TXQPISENP
TXQPISTRONGPDOWN
TXQPIWEAKPUP
TXRATE
TXRATEDONE
TXRESETDONE

. TXSEQUENCE
PORT.TXSTARTSEQ
PORT . TXSWING
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PORT.TXSYSCLKSEL string false true 3

PORT . TXUSERRDY string false true 1

RXDFEENABLED enum false true 1

RXOUTCLKSEL enum false true RXOUTCLKPCS
RXOUT_DIV enum false true 1

RXPLL enum false true QPLL

RXRATE enum false true Use RX OUT DIV
RXTERM enum false true 900 mV
RXTERMMODE enum false true Programmable
RXUSRCLK2_FREQ string false true 0.048828
RXUSRCLK_FREQ string false true 0.048828
RX_BER string false true inf

RX_DATA WIDTH enum false true 40

RX DFE_CTLE enum false true

RX INTERNAL_DATAPATH enum false true 4-byte

RX_ PATTERN enum false true PRBS 7-bit

RX RECEIVED_BIT_COUNT string false true 0

STATUS string false true NO LINK
SYSCLK_FREQ string false true 100.000000
TXDIFFSWING enum false true 1.018 VvV (1100)
TXOUTCLKSEL enum false true TXOUTCLKPMA
TXOUT_DIV enum false true 1

TXPLL enum false true QPLL

TXPOST enum false true 0.68 dB (00011)
TXPRE enum false true 1.67 dB (00111)
TXRATE enum false true Use TXOUT DIV
TXUSRCLK2_FREQ string false true 0.048828
TXUSRCLK_FREQ string false true 0.048828
TX_DATA_WIDTH enum false true 40
TX_INTERNAL_DATAPATH enum false true 4-byte

TX_ PATTERN enum false true PRBS 7-bit

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

report_property -all [lindex [get_hw_sio_gts] 0]

Vivado Properties Reference N Send Feedback 78
UG912 (v2019.2) January 15, 2020 www.xilinx.com [—\/—]


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=2019.2&docPage=78

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

HW_SIO_GTGROUP

Description

GT groups relate to the GT 10 Banks on the hardware device, with the number of available
GT pins and banks determined by the target Xilinx FPGA. On the Kintex-7 xc7k325 part, for
example, there are four GT groups, each containing four differential GT pin pairs. Each GT
pin has its own receiver, hw_sio_rx, and transmitter, hw_sio_tx. GT groups can also include
one shared PLL per quad, or Quad PLL. The GT groups are defined on the IBERT debug core,
and can be customized with a number of user settings when the IBERT is added into the RTL
design. Refer to the Integrated Bit Error Ratio Tester 7 Series GTX Transceivers LogiCORE IP
Product Guide (PG132) [Ref 30] for more information.

Related Objects

GT Groups are associated with hw_server, hw_target, hw_device, hw_sio_ibert, hw_sio_gt,
hw_sio_common, hw_sio_pll, hw_sio_tx, hw_sio_rx, and hw_sio_link objects.

You can query the GT groups associated with these objects:

get_hw_sio_gtgroups -of [get_hw sio_gts *MGT_XO0Y9]

Properties

You can use the report_property command to report the properties of a
HW_SIO_GTGROUP. Refer to the Vivado Design Suite Tcl Command Reference Guide (UG835)
[Ref 13] for more information. The properties on the hw_sio_gtgroup object include the
following, with example values:

Property Type Read-only Visible Value

CLASS string true true hw_sio_gtgroup
DISPLAY NAME string true true Quad 117

GT_TYPE string true true 7 Series GTX

NAME string true true

localhost/xilinx tcf/Digilent/210203327463A/0_1/IBERT/Quad 117
PARENT string true true

localhost/xilinx tcf/Digilent/210203327463A/0_1/IBERT

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

report_property -all [lindex [get_hw_sio_gtgroups] 0]
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HW_SIO_IBERT

Description

The customizable LogiCORE™ IP Integrated Bit Error Ratio Tester (IBERT) core for Xilinx
FPGAs is designed for evaluating and monitoring the Gigabit Transceivers (GTs). The IBERT
core enables in-system serial 1/0 validation and debug, letting you measure and optimize
your high-speed serial I/0 links in your FPGA-based system. Refer to the Integrated Bit Error
Ratio Tester 7 Series GTX Transceivers LogiCORE IP Product Guide (PG132) [Ref 30] for more
information.

The IBERT debug core lets you configure and control the major features of GTs on the
device, including:

« TX pre-emphasis and post-emphasis

« TX differential swing

« RXequalization

» Decision Feedback Equalizer (DFE)

* Phase-Locked Loop (PLL) divider settings

You can use the IBERT core when you are interested in addressing a range of in-system
debug and validation problems; from simple clocking and connectivity issues to complex
margin analysis and channel optimization issues.

Related Objects

As seen in Figure 2-22, page 81, the SIO IBERT debug cores are associated with hw_server,
hw_target, hw_device, hw_sio_gt, hw_sio_common, hw_sio_pll, hw_sio_tx, hw_sio_rx, or
hw_sio_link objects.

You can query the IBERT debug cores of associated objects:
get_hw_sio_iberts -of [get_hw_sio_plls *MGT_XO0Y8/CPLL_ 0]
You can also query the associated objects of specific IBERT cores:

get_hw_sio_commons -of [get_hw_sio_iberts]
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hw_cfgmem

hw_target
hw_bitstream
hw_sio_sweep
hw_sio_scan
hw_vio hw_axi hw_sysmon hw_sio_ibert
hw_sio_link
o hw_sio_linkgroup
hw_sio_pll
hw_axi_txn
hw_sio_tx
hw_sio_gtgroup
X14866-081315
Figure 2-22: Hardware SIO IBERT Object
Properties

You can use the report_property command to report the actual properties assigned to
a specific hw_sio_ibert. Refer to the Vivado Design Suite Tcl Command Reference Guide
(UG835) [Ref 13] for more information.

The properties assigned to hw_sio_ibert objects include the following:

Property Type Read-only Visible Value

CLASS string true true hw_sio_ibert
CORE_REFRESH_RATE MS int false true 0

DISPLAY_ NAME string true true IBERT

NAME string true true

localhost/xilinx tcf/Digilent/210203327463A/0_1/IBERT
USER_REGISTER int true true 1

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

report_property -all [lindex [get_hw_sio_iberts] 0]
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HW_SIO_PLL

Description

For Xilinx FPGA devices having GigaBit Transceivers (GTs), each serial transceiver channel
has a ring phase-locked loop (PLL) called Channel PLL (CPLL). For Xilinx UltraScale and 7
series FPGAs, the GTX has an additional shared PLL per quad, or Quad PLL (QPLL). This QPLL
is a shared LC PLL to support high speed, high performance, and low power multi-lane
applications.

Related Objects

HW_SIO_PLL objects are associated with hw_server, hw_target, hw_device, hw_sio_ibert,
hw_sio_gt, or hw_sio_common objects.

You can query the PLLs of associated objects:
get_hw_sio_plls -of [get_hw_sio_commons]
And you can query the objects associated with a PLL:

get_hw_sio_iberts -of [get_hw sio_plls *MGT_X0Y8/CPLL_ 0]

Properties

You can use the report_property command to report the properties assigned to a
specific HW_SIO_PLL. Refer to the Vivado Design Suite Tcl Command Reference Guide
(UG835) [Ref 13] for more information. The properties assigned to a shared QPLL type of
HW_SIO_PLL object incudes the following, with example values:

Property Type Read-only Visible Value
CLASS string true true hw_sio_pll
DISPLAY_ NAME string true true COMMON_X0Y2 /QPLL_O
DRP.QPLL_CFG string false true 06801C1
DRP.QPLL_CLKOUT_CFG string false true 0
DRP.QPLL_COARSE_ FREQ_OVRD string false true 10
DRP.QPLL_COARSE FREQ_OVRD_EN string false true 0
DRP.QPLL_CP string false true 01F
DRP.QPLL_CP_MONITOR_EN string false true 0
DRP.QPLL_DMONITOR_SEL string false true 0
DRP.QPLL_FBDIV string false true 0EO
DRP.QPLL_FBDIV_MONITOR_EN string false true 1
DRP.QPLL_FBDIV_RATIO string false true 1
DRP.QPLL_INIT CFG string false true 000028
DRP.QPLL_LOCK_CFG string false true 21E8
DRP.QPLL_LOWER_BAND string false true 1
DRP.QPLL_LPF string false true F
DRP.QPLL_REFCLK_DIV string false true 10
LOGIC.QPLLRESET_ CTRL string false true 0
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LOGIC.QPLLRESET_STAT string false true 0
LOGIC.QPLL_LOCK string false true 0

NAME string true true
localhost/xilinx_tcf/Digilent/210203327463A/0_1/IBERT/Quad_117/COMMON_X0Y2/QPLI_0
PARENT string true true

localhost/xil inx_tcf /Digilent/21020332 7463A/0_1/IBERT/Quad_117/COMMON_XOY2
PORT . QPLLDMONITOR string false true EC

PORT . QPLLFBCLKLOST string false true 0

PORT . QPLLLOCK string false true 1

PORT . QPLLLOCKEN string false true 1

PORT . QPLLOUTRESET string false true 0

PORT . QPLLPD string false true 0
PORT.QPLLREFCLKLOST string false true 0
PORT.QPLLREFCLKSEL string false true 1
PORT.QPLLRESET string false true 0
PORT.QPLLRSVD1 string false true 0000
PORT.QPLLRSVD2 string false true 1F
QPLLREFCLKSEL enum false true GTREFCLKO
QPLL N DIVIDER enum false true 64
QPLL_REFCLK_ DIV enum false true 1

STATUS string false true LOCKED

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

report_property -all [lindex [get_hw_sio_plls] 0]
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HW_SIO_RX

Description

On the hardware device, each GT includes an independent receiver, hw_sio_rx, which
consists of a PCS and a PMA. High-speed serial data flows from traces on the board into the
PMA of the GTX/GTH transceiver RX, into the PCS, and finally into the FPGA logic.

Related Objects

hw_bitstream .
hw_sio_sweep

hw_sio_scan

hw_axi hw_sysmon hw_sio_ibert

hw_sio_link

hw_sio_linkgroup
hw_sio_pll

IW_axi_txn

hw_sio_gtgroup

X14867-081315

Figure 2-23: Hardware SIO RX and TX Objects

HW_SIO_RX objects are associated with hw_server, hw_target, hw_device, hw_sio_ibert,
hw_sio_gt, or hw_sio_link objects.

You can query the HW_SIO_RX objects of associated objects:
get_hw_sio_rxs -of [get_hw_sio_gts]
And you can query the objects associated with a specific HW_SIO_RX:

get_hw_sio_links -of [get_hw_sio_rxs]
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You can use the report_property command to report the properties assigned to a

specific HW_SIO_RX object. Refer to the Vivado Design Suite Tcl Command Reference Guide
(UG835) [Ref 13] for more information. The properties assigned to hw_sio_rx objects include
the following, with example values:

Property
CLASS
DISPLAY NAME
DRP.
DRP.
DRP.
DRP.
DRP.

DRP

DRP.
DRP.
DRP.
DRP.
DRP.

DRP

DRP.
DRP.
DRP.
DRP.
DRP.

DRP

DRP.

DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP
DRP

ES_CONTROL
ES_CONTROL_STATUS
ES_ERRDET EN
ES_ERROR_COUNT
ES_EYE_SCAN_EN
ES_HORZ_OFFSET
ES_PMA_CFG
ES_PRESCALE
ES_QUALIFIER
ES_QUAI_MASK
ES_RDATA
ES_SAMPLE_COUNT
ES_SDATA

ES_SDATA MASK
ES_UT_SIGN

ES_VERT OFFSET
FTS_DESKEW_SEQ ENABLE
FTS_LANE_DESKEW_CFG
FTS_LANE DESKEW_EN

.RXBUFRESET_TIME
.RXBUF_ADDR_MODE

.RXBUF_EIDLE_HI_CNT
.RXBUF_EIDLE_LO_CNT

RXBUF_EN

.RXBUF_RESET ON_CB_CHANGE
.RXBUF_RESET ON_COMMAALIGN
.RXBUF_RESET ON_EIDLE
.RXBUF_RESET ON_RATE_ CHANGE
.RXBUF_THRESH_OVFLW

RXBUF_THRESH_OVRD

.RXBUF_THRESH_UNDFLW
.RXCDRFREQRESET TIME
.RXCDRPHRESET TIME
.RXCDR_CFG
.RXCDR_FR_RESET ON_EIDLE

RXCDR_HOLD_DURING_EIDLE

.RXCDR_LOCK_CFG
.RXCDR_PH_RESET ON_EIDLE
.RXDFELPMRESET TIME
.RXDLY_CFG

.RXDLY_LCFG

RXDLY_ TAP_CFG
RXGEARBOX_EN

.RXISCANRESET TIME
.RXLPM_HF CFG
.RXLPM_LF_CFG
.RXOOB_CFG
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Type
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string
string

Read-only Visible Value

true

true

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
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DRP
DRP

DRP
DRP
DRP
DRP
DRP

DRP
DRP
DRP
DRP
DRP

DRP
DRP
DRP
DRP
DRP

DRP
DRP
DRP
DRP
DRP

DRP
DRP
DRP
DRP
DRP

DRP
DRP
DRP
DRP
DRP

.RXOUT_DIV

.RXPCSRESET TIME
DRP.
DRP.

RXPHDLY_ CFG
RXPH_CFG

.RXPH_MONITOR_SEL
.RXPMARESET TIME
.RXPRBS_ERR_LOOPBACK
.RXSLIDE_AUTO_WAIT
.RXSLIDE_MODE

DRP.

RX_BIAS_CFG

.RX_BUFFER_CFG
.RX_CLK25_DIV
.RX_CLKMUX_PD
.RX_CM_SEL
.RX_CM_TRIM
DRP.

RX_DATA_WIDTH

.RX_DDI_SEL
.RX_DEBUG_CFG
.RX_DEFER_RESET BUF_EN
.RX_DFE_CTLE_STAGE1
.RX_DFE_CTLE_STAGE2
DRP.
.RX_DFE_GAIN_CFG
.RX_DFE_H2_CFG
.RX_DFE_H3_CFG
.RX_DFE_H4_CFG
.RX_DFE_H5_CFG
DRP.

RX_DFE_CTLE_STAGE3

RX_DFE_KL_CFG2

.RX_DFE_KL_CFG
.RX_DFE_LPM_CFG
.RX_DFE_LPM_HOLD_DURING_ EIDLE
.RX_DFE_UT_CFG

.RX_DFE_VP_CFG

DRP.

RX_DFE_XYD_CFG

.RX_DISPERR_SEQ MATCH
.RX_INT_ DATAWIDTH
.RX_OS_CFG
.RX_SIG_VALID DLY
.RX_XCLK_SEL

DRP.
DRP.
DRP.
DRP.
DRP.
DRP.

TXBUF_RESET ON_RATE_CHANGE
TXPCSRESET TIME

TXPMARESET TIME
TX_LOOPBACK_DRIVE_HIZ
TX_RXDETECT CFG
TX_RXDETECT REF

ES_HORZ_MIN MAX
LINE_RATE

LOGIC.ERRBIT_ COUNT
LOGIC.GT_SOURCES_SYSCLK
LOGIC.LINK
LOGIC.MGT_ERRCNT RESET CTRL
LOGIC.MGT_ERRCNT RESET STAT
LOGIC.MGT RESET CTRL

LOGIC.MGT RESET STAT
LOGIC.RXPAT ID
LOGIC.RXRECCLK_FREQ CNT
LOGIC.RXRECCLK_FREQ TUNE
LOGIC.RXUSRCLK2_ FREQ CNT
LOGIC.RXUSRCLK2_ FREQ TUNE
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string
string
string
string
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LOGIC.RXUSRCLK FREQ CNT

LOGIC.RXUSRCLK FREQ TUNE

LOGIC.RXWORD_COUNT
LOGIC.RX_DCM_LOCK
LOGIC.RX_DCM_RESET CTRL
LOGIC.RX_DCM_RESET STAT
LOGIC.RX_FRAMED
LOGIC.TX_DCM_RESET CTRL
LOGIC.TX_DCM_RESET STAT
LOOPBACK

NAME

Chapter 2: Alphabetical List of First Class Objects

0000
4000
000000000000

PR OO OOoORZ®R

Near-End PCS

localhost/xilinx_tcf/Digilent/210203327463A/0_1/IBERT/Quad_117/MGT_X0Y8/RX
PARENT
localhost/xilinx_tcf/Digilent/210203327463A/0_1/IBERT/Quad_117/MGT_XO0Y8
PORT . CFGRESET
PORT . CPLLRESET
PORT.
PORT.
PORT.
PORT.
PORT.

PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT
PORT

PORT.
PORT.
PORT.
PORT.
PORT.RXDFECM1EN
PORT . RXDFELFHOLD

EYESCANDATAERROR
EYESCANMODE
EYESCANRESET
EYESCANTRIGGER
GTRESETSEL
GTRXRESET
GTTXRESET
LOOPBACK
RESETOVRD
RX8B10BEN
RXBUFRESET
RXBUFSTATUS
RXBYTEISALIGNED
RXBYTEREALIGN
RXCDRFREQRESET
RXCDRHOLD
RXCDRLOCK
RXCDROVRDEN
RXCDRRESET
RXCDRRESETRSV
RXCHANBONDSEQ
RXCHANISALIGNED
RXCHANREALIGN
RXCHARISCOMMA
RXCHARISK
RXCHBONDEN
RXCHBONDI
RXCHBONDLEVEL
RXCHBONDMASTER
RXCHBONDO
RXCHBONDSLAVE
RXCLKCORCNT
RXCOMINITDET
RXCOMMADET
RXCOMMADETEN
RXCOMSASDET
RXCOMWAKEDET
RXDATAVALID
RXDDIEN
RXDFEAGCHOLD
RXDFEAGCOVRDEN
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string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
enum false true
string true true
string true true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
string false true
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PORT . RXDFELFOVRDEN
PORT.

PORT
PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT

PORT.
PORT.
PORT.
PORT.
PORT.

PORT
PORT

PORT.
PORT.
PORT.
PORT.
PORT.RXPRBSCNTRESET
PORT.RXPRBSERR

RXDFELPMRESET
RXDFETAP2HOLD
RXDFETAP20VRDEN
RXDFETAP3HOLD
RXDFETAP30VRDEN
RXDFETAP4HOLD
RXDFETAP40VRDEN
RXDFETAP5HOLD
RXDFETAP50VRDEN
RXDFEUTHOLD
RXDFEUTOVRDEN
RXDFEVPHOLD
RXDFEVPOVRDEN
RXDFEVSEN
RXDFEXYDEN
RXDFEXYDHOLD
RXDFEXYDOVRDEN
RXDISPERR
RXDLYBYPASS
RXDLYEN
RXDLYOVRDEN
RXDLYSRESET
RXDLYSRESETDONE
RXELECIDLE
RXELECIDLEMODE
RXGEARBOXSLIP
RXHEADER
RXHEADERVALID
RXLPMEN
RXLPMHFHOLD
RXLPMHFOVRDEN
RXLPMLFHOLD
RXLPMLFKLOVRDEN
RXMCOMMAALIGNEN
RXMONITOROUT
RXMONITORSEL
RXNOTINTABLE
RXOOBRESET
RXOSHOLD
RXOSOVRDEN
RXOUTCLKFABRIC
RXOUTCLKPCS
RXOUTCLKSEL
RXPCOMMAALIGNEN
RXPCSRESET

RXPD

RXPHALIGN
RXPHALIGNDONE
RXPHALIGNEN
RXPHDLYPD
RXPHDLYRESET
RXPHMONITOR
RXPHOVRDEN
RXPHSLIPMONITOR
RXPMARESET
RXPOLARITY
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PORT.RXPRBSSEL string false true 0
PORT.RXQPIEN string false true 0

PORT .RXQPISENN string false true 0

PORT .RXQPISENP string false true 0
PORT.RXRATE string false true 0

PORT . RXRATEDONE string false true 0

PORT . RXRESETDONE string false true 0
PORT.RXSLIDE string false true 0

PORT .RXSTARTOFSEQ string false true 0

PORT .RXSTATUS string false true 0

PORT .RXSYSCLKSEL string false true 3

PORT . RXUSERRDY string false true 1

PORT .RXVALID string false true 0

PORT . TXDETECTRX string false true 0
PORT.TXDLYSRESET string false true 0

PORT . TXDLYSRESETDONE string false true 0

PORT . TXPCSRESET string false true 0

PORT . TXPHDLYRESET string false true 0

PORT . TXPMARESET string false true 0

PORT . TXRESETDONE string false true 0
RXDFEENABLED enum false true 1
RXOUTCLKSEL enum false true RXOUTCLKPCS
RXOUT_DIV enum false true 1

RXPLL enum false true QPLL

RXRATE enum false true Use RX OUT DIV
RXTERM enum false true 900 mV
RXTERMMODE enum false true Programmable
RXUSRCLK2_FREQ string false true 0.048828
RXUSRCLK_FREQ string false true 0.048828
RX_BER string false true inf

RX_DATA WIDTH enum false true 40

RX DFE_CTLE enum false true

RX INTERNAL_DATAPATH enum false true 4-byte

RX_ PATTERN enum false true PRBS 7-bit
RX_PLL string true true
localhost/xilinx tcf/Digilent/210203327463A/0_1/IBERT/Quad 117/COMMON_XO0Y2/QPLL_0
RX_RECEIVED_BIT COUNT string false true 0

STATUS string false true NO LINK

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

report_property -all [lindex [get_hw_sio_rxs] 0]
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HW_SIO_TX

Description

On the hardware device, each GT includes an independent transmitter, hw_sio_tx, which
consists of a PCS and a PMA. Parallel data flows from the device logic into the FPGA TX
interface, through the PCS and PMA, and then out the TX driver as high-speed serial data.

Related Objects

See Figure 2-23, page 84 for an illustration of the relationship that the HW_SIO_TX object
has with other hardware objects. HW_SIO_TX objects are associated with hw_server,
hw_target, hw_device, hw_sio_ibert, hw_sio_gt, or hw_sio_link objects.

You can query the HW_SIO_TX objects of associated objects:
get_hw_sio_txs -of [get_hw_sio_gts]
And you can query the objects associated with a specific HW_SIO_TX:

get_hw_sio_links -of [get_hw_sio_txs]

Properties

You can use the report_property command to report the properties assigned to a
specific HW_SIO_TX object. Refer to the Vivado Design Suite Tcl Command Reference Guide
(UG835) [Ref 13] for more information. The properties assigned to HW_ILA objects include
the following, with example values:

Property Type Read-only Visible Value
CLASS string true true hw_sio_tx
DISPLAY NAME string true true MGT_XO0Y8/TX
DRP.TXBUF_EN string false true 1
DRP.TXBUF_RESET ON_RATE_CHANGE string false true 0
DRP.TXDLY_CFG string false true 001F
DRP.TXDLY_LCFG string false true 030
DRP.TXDLY TAP CFG string false true 0000
DRP.TXGEARBOX_ EN string false true 0
DRP.TXOUT_ DIV string false true 0
DRP.TXPCSRESET_ TIME string false true 01
DRP.TXPHDLY CFG string false true 084020
DRP.TXPH_CFG string false true 0780
DRP.TXPH_MONITOR_SEL string false true 00
DRP.TXPMARESET TIME string false true 01
DRP.TX_CLK25_DIV string false true 04
DRP.TX_ CLKMUX_PD string false true 1

DRP.TX DATA_ WIDTH string false true 5

DRP.TX_ DEEMPHO string false true 00
DRP.TX_ DEEMPH1 string false true 00
DRP.TX DRIVE_ MODE string false true 00
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DRP.TX EIDLE ASSERT_DELAY string false true 6
DRP.TX EIDLE DEASSERT_DELAY string false true 4
DRP.TX_ INT_ DATAWIDTH string false true 1
DRP.TX_ LOOPBACK_DRIVE_HIZ string false true 0
DRP.TX MAINCURSOR_SEL string false true 0
DRP.TX MARGIN_FULL_O string false true 4E
DRP.TX MARGIN_FULL_1 string false true 49
DRP.TX MARGIN FULL_2 string false true 45
DRP.TX MARGIN FULL_3 string false true 42
DRP.TX MARGIN_FULL_4 string false true 40
DRP.TX_ MARGIN_LOW_O string false true 46
DRP.TX_MARGIN_LOW_1 string false true 44
DRP.TX MARGIN_LOW_2 string false true 42
DRP.TX_MARGIN_LOW_3 string false true 40
DRP.TX_MARGIN_LOW_4 string false true 40
DRP.TX_ PREDRIVER_MODE string false true 0
DRP.TX_ QPI_STATUS_EN string false true 0
DRP.TX_ RXDETECT_CFG string false true 1832
DRP.TX_ RXDETECT_REF string false true 4
DRP.TX_ XCLK_SEL string false true 0
LOGIC.ERR_INJECT_CTRL string false true 0
LOGIC.TXOUTCLK_FREQ CNT string false true 0000
LOGIC.TXOUTCLK_FREQ_TUNE string false true 4000
LOGIC.TXPAT ID string false true 1
LOGIC.TXUSRCLK2_FREQ CNT string false true 0000
LOGIC.TXUSRCLK2_FREQ TUNE string false true 4000
LOGIC.TXUSRCLK FREQ CNT string false true 0000
LOGIC.TXUSRCLK_FREQ TUNE string false true 4000
LOGIC.TX DCM LOCK string false true 1
LOGIC.TX DCM RESET_CTRL string false true 0
LOGIC.TX DCM RESET_STAT string false true 1
LOGIC.TX_FRAMED string false true 0
NAME string true true
localhost/xilinx_tcf/Digilent/210203327463A/0_1/IBERT/Quad_117/MGT_X0Y8/TX
PARENT string true true
localhost/xilinx tcf/Digilent/210203327463A/0_1/IBERT/Quad 117/MGT_XO0Y8
PORT.GTTXRESET string false true 0
PORT.TX8B10BBYPASS string false true FF
PORT.TX8B10BEN string false true 0
PORT . TXBUFDIFFCTRL string false true 4
PORT . TXBUFSTATUS string false true 0
PORT . TXCHARDISPMODE string false true 00
PORT . TXCHARDISPVAL string false true 00
PORT . TXCHARISK string false true 00
PORT.TXCOMFINISH string false true 0
PORT.TXCOMINIT string false true 0
PORT . TXCOMSAS string false true 0
PORT . TXCOMWAKE string false true 0
PORT . TXDEEMPH string false true 0
PORT . TXDETECTRX string false true 0
PORT.TXDIFFCTRL string false true C
PORT.TXDIFFPD string false true 0
PORT.TXDLYBYPASS string false true 1
PORT . TXDLYEN string false true 0
PORT . TXDLYHOLD string false true 0
PORT . TXDLYOVRDEN string false true 0
PORT.TXDLYSRESET string false true 0
PORT . TXDLYSRESETDONE string false true 0
PORT . TXDLYUPDOWN string false true 0
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PORT.TXELECIDLE string false true 0

PORT . TXGEARBOXREADY string false true 0

PORT . TXHEADER string false true 0
PORT.TXINHIBIT string false true 0

PORT . TXMAINCURSOR string false true 00

PORT . TXMARGIN string false true 0
PORT.TXOUTCLKFABRIC string false true 1

PORT . TXOUTCLKPCS string false true 0

PORT . TXOUTCLKSEL string false true 2

PORT . TXPCSRESET string false true 0

PORT . TXPD string false true 0

PORT . TXPDELECIDLEMODE string false true 0

PORT . TXPHALIGN string false true 0

PORT . TXPHALIGNDONE string false true 0

PORT . TXPHALIGNEN string false true 0

PORT . TXPHDLYPD string false true 0

PORT . TXPHDLYRESET string false true 0

PORT . TXPHDLYTSTCLK string false true 0
PORT.TXPHINIT string false true 0

PORT . TXPHINITDONE string false true 0

PORT . TXPHOVRDEN string false true 0
PORT.TXPISOPD string false true 0

PORT . TXPMARESET string false true 0
PORT.TXPOLARITY string false true 0

PORT . TXPOSTCURSOR string false true 03

PORT . TXPOSTCURSORINV string false true 0

PORT . TXPRBSFORCEERR string false true 0

PORT . TXPRBSSEL string false true 0

PORT . TXPRECURSOR string false true 07

PORT . TXPRECURSORINV string false true 0
PORT.TXQPIBIASEN string false true 0

PORT . TXQPISENN string false true 0

PORT . TXQPISENP string false true 0

PORT . TXQPISTRONGPDOWN string false true 0

PORT . TXQPIWEAKPUP string false true 0
PORT.TXRATE string false true 0

PORT . TXRATEDONE string false true 0

PORT . TXRESETDONE string false true 0

PORT . TXSEQUENCE string false true 00

PORT . TXSTARTSEQ string false true 0

PORT . TXSWING string false true 0

PORT . TXSYSCLKSEL string false true 3

PORT . TXUSERRDY string false true 1
TXDIFFSWING enum false true 1.018 V (1100)
TXOUTCLKSEL enum false true TXOUTCLKPMA
TXOUT_DIV enum false true 1

TXPLL enum false true QPLL
TXPOST enum false true 0.68 dB (00011)
TXPRE enum false true 1.67 dB (00111)
TXRATE enum false true Use TXOUT_DIV
TXUSRCLK2_FREQ string false true 0.048828
TXUSRCLK_FREQ string false true 0.048828
TX_DATA WIDTH enum false true 40
TX_INTERNAL_DATAPATH enum false true 4-byte

TX PATTERN enum false true PRBS 7-bit
TX_ PLL string true true

localhost/xilinx tcf/Digilent/210203327463A/0_1/IBERT/Quad_117/COMMON_XO0Y2/QPLL_0
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To report the properties for a HW_SIO_TX object, you can copy and paste the following
command into the Vivado Design Suite Tcl shell or Tcl console:

report_property -all [lindex [get_hw_sio_txs] 0]
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HW_SYSMON

Description

The System Monitor, HW_SYSMON, is an Analog-to-Digital Converter (ADC) circuit on Xilinx
devices, used to measure operating conditions such as temperature and voltage. The
HW_SYSMON monitors the physical environment via on-chip temperature and supply
sensors. The ADC provides a high-precision analog interface for a range of applications. The
ADC can access up to 17 external analog input channels.

hw_sysmon hw_sio_

A

Y

hw_sysmon_reg
hw_probe hw_sio_gt
hw_axi_txn
hw_ila_data

hw_sio_tx hw_sio

Figure 2-24: Hardware Sysmon Object

The HW_SYSMON has data registers, or HW_SYSMON_REG objects, that store the current
values of temperatures and voltages. The values in these registers on the current hw_device
can be accessed through the Hardware Manager feature of the Vivado Design Suite, when
connected to a hardware server and target. The HW_SYSMON varies between Virtex-7
devices and UltraScale devices. Refer to the UltraScale Architecture System Monitor Advance
Specification User Guide (UG580) [Ref 12] or the 7 Series FPGAs and Zynq-7000 SoC XADC
Dual 12-Bit 1 MSPS Analog-to-Digital Converter User Guide (UG480) [Ref 6] or for more
information on the specific registers of the XADC and how to address them.

Vivado Properties Reference N Send Feedback 94
UG912 (v2019.2) January 15, 2020 www.xilinx.com [—\/—]


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=2019.2&docPage=94

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

Although you can use the get_hw_sysmon_reg command to access the hex values stored
in registers of a system monitor, you can also retrieve values of certain registers as
formatted properties of the hw_sysmon object. For example, the following code retrieves
the TEMPERATURE property of the specified hw_sysmon object rather than directly
accessing the hex value of the register:

get_property TEMPERATURE [get_hw_sysmons]

Related Objects

The HW_SYSMON object can be found in the Hardware Manager on the programmed
hw_device, on the current hw_target and hw_server. You can query the hw_sysmon of the
hw_device as follows:

get_hw_sysmons -of [get_hw_devices]

Properties

You can use the report_property command to report the actual properties assigned to
HW_SYSMON objects. Refer to the Vivado Design Suite Tcl Command Reference Guide
(UG835) [Ref 13] for more information.

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

report_property -all [lindex [get_hw_sysmons] 0]

The following are the properties found on the hw_sysmon object:

Property Type Read-only Visible Value
ADC_A GAIN hex true true 0000
ADC_A OFFSET hex true true 007e
ADC_B GAIN hex true true 00