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Changing Device Configuration Bitstream Settings

 ISE: Generate Programming File

 Process Properties

 Vivado: top netlist Add property
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Vivado Debug Core

Vivado
Debug Core

IBERT

ILA JTAG to AXI Master

VIO



Two Methods to Add Debug Core in the Design

Using the HDL Instantiation Method 

Using the Netlist Insertion Method

HDL Source Code

Synthesis

Implementation

Program & Debug

Generate Bitstream

Open Hardware Manager
Vivado Logic Analyzer

 Netlist insertion method is 

recommended



Using the Netlist Insertion Method

Synthesizing the Design

Probing and Adding Debug IP 

 Synthesis settings:
 -flatten_hierarchy

• none
• rebuilt

 How to find target nets
 In HDL source code
 In Netlist view
 In Schematic view



For an RTL netlist-based project

Marking HDL Signals for Debug (Pre-Synthesis)

attribute mark_debug : string;
attribute mark_debug of char_fifo_dout: signal is "true";

(* mark_debug = "true" *) wire [7:0] char_fifo_dout;

attribute syn_keep : boolean;
attribute mark_debug : string;
attribute syn_keep of char_fifo_dout: signal is true;
attribute mark_debug of char_fifo_dout: signal is "true";

(* syn_keep = "true", mark_debug = "true" *) 
wire [7:0] char_fifo_dout;

Vivado: VHDL/Verilog

Synplify: VHDL/Verilog



For a synthesized design (Open synthesized design firstly)

Marking Nets for Debug in the Synthesized Design

(Post-Synthesis)

Netlist view  Select net 

Right click Mark Debug

Schematic view  Select net 

Right click Mark Debug

Netlist/Schematic view  Select net 

Dragging into Unassigned Debug 

Nets folder



For a synthesized design (Open synthesized design firstly)

Confirm get_nets as expected

You can use get_nets in conjunction with other get_* to find your target

nets effectively

Using Tcl to Set mark_debug Attribute

set_property mark_debug true [get_nets sine*] 

select_objects [get_nets sine*] 

F4
Use this method in 

synthesized designs only
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In HDL source code, use “KEEP” or “DON’T_TOUCH” to avoid target 

signals being optimized

Get a probe list. Each probe connects to one signal. They have the same 

width

Generate ILA ip core and add it to the project

Instantiate the ILA in HDL source code

Using the HDL Instantiation Method 

attribute keep : string; 
attribute keep of sineSel : signal is "true";
attribute keep of sine : signal is "true";

Where is 
ICON?



Vivado can automatically generate dbg_hub after generating ILA 

ICON is replaced by dbg_hub which is easy to use

Migrate from ICON to dbg_hub
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Virtual Input/Output (VIO) core

– Both monitor and drive internal FPGA signals

in real time

– Synchronous to the design being monitored 

and/or driven

– Can only be used with HDL source code

VIO
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Using Tcl to Create Debug Unit

create_debug_core u_ila_0 labtools_ila_v3

set_property port_width 1 [get_debug_ports u_ila_0/clk]

connect_debug_port u_ila_0/clk [get_nets [list clk]]

set_property port_width 2 [get_debug_ports u_ila_0/probe0]

connect_debug_port u_ila_0/probe0 \

[get_nets [list {sel[0]} {sel[1]}]]

create_debug_port u_ila_0 probe

set_property port_width 2 [get_debug_ports u_ila_0/probe1]

connect_debug_port u_ila_0/probe1 \

[get_nets [list {GPIO_BUTTONS_db[0]} {GPIO_BUTTONS_db[1]}]]

 Disconnect debug port

disconnect_debug_port u_ila_0/probe1



Hardware Manager

 Two files are necessary

 .bit

 debug_nets.ltx: probes information files

 .ltx can be generated by write_debug_probes Tcl command

set_property PROGRAM.FILE {C:/design.bit} [lindex [get_hw_devices] 0]
set_property PROBES.FILE {C:/design.ltx} [lindex [get_hw_devices] 0]
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