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ChipScope ILA Tools Tutorial

Overview
The ChipScope  ILA Tools Tutorial includes instructions for synthesizing a design and 
setting up a board-under-test. It also includes steps to create and add one or more 
Integrated Logic Analyzer (ILA) cores and a single Integrated Controller (ICON) core to a 
design, using both the core generator flow and the core inserter flow in VHDL and in 
Verilog. A brief introduction to the ChipScope Analyzer software is included, as well as 
instructions on how to modify ILA input connections using the Xilinx FPGA Editor.

ChipScope ILA Tools Description
Table 1-1 lists the ChipScope ILA Tools and their description.

Using the ChipScope Core Generator
The ChipScope Core Generator allows you to generate EDIF files and example code to 
instantiate ChipScope ICON and ILA cores into your design. Alternately, the ICON and 
ILA cores can be inserted into your design netlist using the ChipScope Core Inserter. Refer 
to Using the ChipScope Core Inserter, page 10 for details. To start the ChipScope Core 
Generator, go to the Windows main menu bar and select Start  →  Programs  →  
ChipScope  →  ChipScope Core Generator.

Table 1-1: ChipScope ILA Tools Description

Tool Name Description

ChipScope Core Generator Provides netlists and instantiation templates for the 
Integrated Controller (ICON) core and Integrated 
Logic Analyzer (ILA) cores.

ChipScope Core Inserter Automatically inserts the ICON core and one or 
more ILA cores into the user’s synthesized design.

ChipScope Analyzer Provides capability for trigger setup and trace 
display for the ILA core(s) in the user's 
instrumented design. Also provides JTAG 
Boundary Scan configuration and communication 
capability. 
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Generating an ICON Core
After starting the ChipScope Core Generator, choose to generate an Integrated Controller 
(ICON) core, then click Next. The ICON core example in this tutorial uses the following 
parameters:

• Device Settings: Virtex  / Virtex-E / Spartan -II/Spartan-IIE

• Number Of Control Ports: 1
• Enable External Trigger Input: No
• Enable External Trigger Output: No
• Disable JTAG Clock BUFG Insertion: No
• Include Boundary Scan Ports: No

Figure 1 shows the options chosen in the ChipScope Core Generator dialog box. Browse to 
select the file destination, then once the options have been chosen, click Next. 

Figure 1: Choosing ICON Core Generation Options

http://www.xilinx.com


UG044 / PN 0401957 (v4.2.2) July 24, 2003 www.xilinx.com 3
ChipScope ILA Tools Tutorial 1-800-255-7778

Using the ChipScope Core Generator
R

Figure 2 displays the choices for HDL sample files, which include instantiation templates 
and correct attributes. Both the language and synthesis tool are chosen, or you can choose 
not to generate any HDL files at all by deselecting Generate Example Files.

After choosing the appropriate options, click Generate Core. A message box opens, 
informing you when the core generation is complete. To move on to the next section, select 
Start Over.

Generating an ILA Core
This time, select the ILA radio button and click Next. The ILA core in this tutorial uses the 
following parameters:

• ILA Component Name Type: Long Name
• Device Settings: Virtex / Virtex-E / Spartan-II / Spartan-IIE
• Clock Settings: Rising Edge Of Clock
• Trigger Same As Data: No
• Trigger Width: 8
• Data Depth: 256
• Data Width: 16
• Extended Matching: Yes
• Number Of Match Units: 2

Figure 2: Choosing HDL Template Options

http://www.xilinx.com


UG044 / PN 0401957 (v4.2.2) July 24, 2003 www.xilinx.com 4
ChipScope ILA Tools Tutorial 1-800-255-7778

Using the ChipScope Core Generator
R

Figure 3 shows the options chosen in the ChipScope Core Generator dialog box. Browse to 
select the file destination, then once the options have been chosen, click Next.

After choosing the appropriate options, click Generate Core. A message box opens, 
informing you when the core generation is complete.

Figure 3: Choosing ILA Core Generation Options
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Using Cores in a Verilog Design Flow
The following Verilog code illustrates how to add ICON and ILA core modules to an 
existing design. It consists of a 32-bit counter whose upper four bits attach to output pads.

Note: The design must be synthesized using a standard Verilog synthesis tool that can produce 
EDIF or XST netlists for use with the Xilinx ISE Alliance 4.2i (or later) or Xilinx ISE Foundation 
4.2i (or later) implementation tools.
module top ( clk, cnt );
input clk;
output [3:0] cnt;

 reg [31:0] counter;

 always @(posedge clk)
counter = counter + 1;

assign cnt = counter[31:28];

endmodule

Instantiating the ICON Module
The ICON module provides communication between the JTAG interface and each ILA 
unit. The ICON module declaration, the module instance, and the signals that the module 
uses, must be instantiated into the design. The control_width constant defines the 
width of the control bus while the control_bus signal provides a communication path 
between the ICON module and a single ILA module.

This tutorial uses an ICON module with a single control port and no Boundary Scan ports.

Note: This example shows instantiations using XST. Please follow the template instructions for 
instantiation in designs processed by other synthesis tools, as compiler directives and port 
directions may be different for different tools.

To instantiate the ICON module, use the following code (the ICON module-related Verilog 
statements are shown in bold): 

module top ( clk, cnt ); 
input clk; 
output  [3:0] cnt; 
reg  [31:0] counter; 
wire [41:0] control_bus; 

always @(posedge clk) 
counter = counter + 1; 

assign cnt = counter[31:28]; 

icon i_icon 
( 
.CONTROL0(control_bus) 

); 

endmodule 

module icon 
( 
CONTROL0 

); 
output [41:0] CONTROL0; 

endmodule 
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Instantiating the ILA Module
The ILA module captures data samples from a design when the trigger signal satisfies 
certain trigger conditions. The ILA module declaration, the module instance, and the 
signals that the module uses, must be instantiated into the design. The data_width and 
trig_width constants define the width of the data and trigger buses, respectively. These 
signals connect the ILA module to the part of the original design that is under test.

This tutorial uses an ILA module with a data depth of 256, data width of 16, and a trigger 
width of 8.

Note: This example shows instantiations using XST. Please follow the template instructions for 
instantiation in designs processed by other synthesis tools, as compiler directives and port 
directions may be different for different tools.

To instantiate the ILA module, use the following code (the ILA module-related Verilog 
statements are shown in bold):

module top ( clk, cnt ); 
input clk; 
output  [3:0] cnt; 
reg  [31:0] counter; 
wire [41:0] control_bus; 
wire [15:0] data; 
wire [7:0] trig; 

always @(posedge clk) 
counter = counter + 1; 

assign cnt = counter[31:28]; 

icon i_icon 
( 
.CONTROL0(control_bus) 

); 

assign data = counter[15:0]; 
assign trig = counter[7:0]; 

ila_dd256_dw16_tw8_e2 i_ila_dd256_dw16_tw8_e2
( 
.CONTROL(control_bus), 
.CLK(clk), 
.DATA(data), 
.TRIG(trig) 

); 

endmodule 

module icon 
( 

CONTROL0 
); 
output [41:0] CONTROL0; 

endmodule 

module ila_dd256_dw16_tw8_e2 
( 
CONTROL, 
CLK, 
DATA, 
TRIG 

); 
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input [41:0] CONTROL; 
input CLK; 
input [15:0] DATA; 
input [7:0] TRIG; 

endmodule 

Using Cores in a VHDL Design Flow
The following VHDL code illustrates how to add ICON and ILA core components to an 
existing design. It consists of a 32-bit counter whose upper four bits are attached to pads.

Note: The design must be synthesized using a standard VHDL synthesis tool that can produce 
EDIF or XST netlists for use with Xilinx ISE Alliance 4.2i (or later) or Xilinx ISE Foundation 4.2i 
(or later) implementation tools.
library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.std_logic_unsigned.all;

entity top is
port 
(
clk : in std_logic := ‘0’;
cnt : out std_logic_vector(3 downto 0)

);
end top;

architecture behave of top is
signal counter : std_logic_vector(31 downto 0) 
:= (others => ‘0’);

begin
process(clk)
begin
if ( clk’event and clk = ‘1’ ) then
counter <= counter + 1;

end if;
end process;
cnt <= counter(31 downto 28);

end behave;

http://www.xilinx.com
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Instantiating the ICON Component
The ICON component provides communication between the JTAG interface and each ILA 
unit. The ICON component declaration, the component instance, and the signals that the 
component uses, must be instantiated into the design. The control_width constant 
defines the width of the control bus while the control_bus signal provides a 
communication path between the ICON component and a single ILA component.

This tutorial uses an ICON component with a single control port and no Boundary Scan 
ports.

Note: This example shows instantiations using XST. Please follow the template instructions for 
instantiation in designs processed by other synthesis tools, as compiler directives and port 
directions may vary for different tools.

To instantiate the ICON component, use the following code (the ICON module-related 
Verilog statements are shown in bold):

library IEEE: 
use IEEE.std_logic_1164.all; 
use IEEE.std_logic_unsigned.all; 

entity top is 
port 
( 
clk : in std_logic := '0'; 
cnt : out std_logic_vector(3 downto 0) 

); 
end top; 

architecture behave of top is 
signal counter : std_logic_vector(31 downto 0) 
:= (others => '0'); 

signal control_bus : std_logic_vector(41 downto 0);
component icon 
port 
( 
CONTROL0    :   out std_logic_vector(41 downto 0) 

); 
end component; 

begin 
process (clk) 
begin 
if ( clk'event and clk = '1' ) then 
counter <= counter + 1; 

end if; 
end process; 

cnt <= counter(31 downto 28); 
i_icon : icon 
port map 
( 
CONTROL0   => control_bus 

); 
end behave; 

http://www.xilinx.com
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Instantiating the ILA Component
The ILA component captures data samples from a design when the trigger signal satisfies 
certain trigger conditions. The ILA component declaration, the component instance, and 
the signals that the component uses, must be instantiated into the design. The 
data_width and trig_width constants define the width of the data and trigger buses, 
respectively. These signals connect the ILA component to the part of the original design 
that is under test.

This tutorial uses an ILA component with a data depth of 256, data width of 16, and a 
trigger width of 8. Also, the data and trigger signals are separate from one another.

Note: This example shows instantiations using XST. Please follow the template instructions for 
instantiation in designs processed by other synthesis tools, as compiler directives and port 
directions may be different for different tools.

To instantiate the ILA component, use the following code (the ILA module-related Verilog 
statements are shown in bold):

library IEEE: 
use IEEE.std_logic_1164.all; 
use IEEE.std_logic_unsigned.all; 

entity top is 
port 
( 
clk : in std_logic := '0'; 
cnt : out std_logic_vector(3 downto 0) 

); 
end top; 

architecture behave of top is 
signal counter : std_logic_vector(31 downto 0) 
:= (others => '0'); 

signal control_bus : std_logic_vector(41 downto 0); 
component icon 
port 
( 
CONTROL0    :   out std_logic_vector(41 downto 0) 

); 
end component;
signal data : std_logic_vector(15 downto 0); 
signal trig : std_logic_vector(7 downto 0); 
component ila_dd256_dw16_tw8_e2 
port 
( 
CONTROL     : in    std_logic_vector(41 downto 0); 
CLK         : in    std_logic; 
DATA        : in    std_logic_vector(15 downto 0); 
TRIG        : in    std_logic_vector(7 downto 0) 

); 
end component; 

  
begin 
process (clk) 
begin 
if ( clk'event and clk = '1' ) then 
counter <= counter + 1; 

end if; 
end process; 

cnt <= counter(31 downto 28); 
i_icon : icon 
port map 
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( 
CONTROL0   => control_bus

); 
data <= counter(15 downto 0); 
trig <= counter(7 downto 0); 
i_ila_dd256_dw16_tw8_e2 : ila_dd256_dw16_tw8_e2 
port map 
( 
CONTROL => control_bus, 
CLK     => clk, 
DATA    => data, 
TRIG    => trig 

); 
end behave; 

Synthesizing the Design
Once you have instantiated the ICON and ILA components into your design, use an HDL 
synthesis tool to compile the design to an EDIF or XST netlist file. The behavior of the 
ICON and ILA cores is not provided to the synthesis tool in the form of HDL files. Instead, 
the ICON and ILA cores act as “black boxes” whose behavior is provided during the 
implementation process in the form of EDIF netlists.

Modifying the UCF File
All of the constraints needed by the ICON and ILA cores during implementation are now 
included in NCF files that are automatically generated along with the EDIF netlists. You no 
longer need to modify the design UCF file to include these constraints. If you have 
included any ICON and/or ILA core constraints in the design UCF file, you will need to 
remove them to avoid any errors during the implementation process.

Note: If you move the ICON and/or ILA core EDIF netlist files from the directory in which they 
were generated, make sure you also move the corresponding NCF files to the same location. If 
you fail to do this, you might encounter erratic or erroneous behavior during implementation 
and/or run-time.

Using the ChipScope Core Inserter
Instead of using the ChipScope Core Generator to generate cores that must then be 
manually instantiated and added to the design, you can use the ChipScope Core Inserter 
(after synthesis) to embed the cores directly into the EDIF or XST netlist at once, allowing 
implementation to proceed immediately. To start the ChipScope Core Inserter, go to the 
Windows main menu bar and select Start  →  Programs  →  ChipScope  →  
ChipScope Core Inserter.

The Core Inserter requires an EDIF or XST netlist, so the following design must be 
synthesized before core insertion can proceed. An EDIF netlist can have a *.edf or *.edn file 
extension and a XST netlist has the *.ngc file extension. In this tutorial, we will assume the 
following design has been synthesized to the XST netlist called base.ngc and translated 
into the netlist called base.ngd using the Xilinx ISE Foundation 4.2i Project Navigator 
tool:

module top ( clk, cnt );
input clk;
output [3:0] cnt;

 reg [31:0] counter;

 always @(posedge clk)
counter = counter + 1;

http://www.xilinx.com


UG044 / PN 0401957 (v4.2.2) July 24, 2003 www.xilinx.com 11
ChipScope ILA Tools Tutorial 1-800-255-7778

Using the ChipScope Core Inserter
R

assign cnt = counter[31:28];

endmodule

The first view of the Core Inserter is where you specify the input and output files 
(Figure 4).

First specify the Input Design Netlist (EDIF or XST) file. This is the synthesized design. 
Once this netlist is specified, the Core Inserter fills in all the other fields automatically. The 
default Device Family Selection and Use SRL16's selections are fine as is for this tutorial. 
Click Next to continue.

Figure 4: Specifying Core Insertion Files
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Figure 5 shows the available ICON options. The default is fine for this tutorial. Click Next 
to continue.

Figure 5: Specifying ICON Options

http://www.xilinx.com


UG044 / PN 0401957 (v4.2.2) July 24, 2003 www.xilinx.com 13
ChipScope ILA Tools Tutorial 1-800-255-7778

Using the ChipScope Core Inserter
R

Specifying ILA Options
Figure 6 shows the available ILA options. The top half of the screen contains the 
parameters; the bottom half contains the Net Connections panel where the connectivity is 
specified. Each port type (Clock, Trigger, Data) has a plus (+) sign next to it.

Figure 6: Specifying ILA Options
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Click the plus (+) next to the clock to see that no net is currently selected (Figure 7). When 
the Clock Net selection is colored red, it means that no net is currently connected. 

Figure 7: Choosing a Clock Net

http://www.xilinx.com


UG044 / PN 0401957 (v4.2.2) July 24, 2003 www.xilinx.com 15
ChipScope ILA Tools Tutorial 1-800-255-7778

Using the ChipScope Core Inserter
R

Double-click the CH0: selection under Clock Net, or highlight CH0: and click Modify 
Connections. The Select Net dialog box appears (Figure 8).

The hierarchy of the design (none in this case) can be traversed on the upper left panel of 
the Select Net dialog box. The nets available at the selected level of hierarchy are listed in 
the table at the lower left. The ILA input channels that can be connected to nets are located 
in the upper right Net Selections panel.

Net names can be easily located in a given level of hierarchy by searching for patterns in 
the net names, instance names of net driver source components, types of net driver source 
components, or the type of base components (primitives or black boxes) that are driving 
the nets. Wildcards (*,?) can be used in search filters for keywords, net names, parts of net 
names, etc.:

• “?” is used to represent one character
• “*” is used to represent multiple characters

Select the “Net Name” category in the pull-down list, type the keyword “*clk*”, including 
wildcards, into the Pattern text box and click Filter to find the net names that include the 
keyword.

For the clock net, select the net named clk_BUFGP, which is the clock net after the global 
buffer (BUFG or BUFGP). To assign the clk_BUFGP net to the clock input of the ILA core, 
select the Clock tab in the Net Selections tabbed panel and select the CH:0 row in the table. 
Now click on the Make Connections button on the lower right of the Select Net dialog 

Figure 8: Choosing a Net in the Select Net Dialog Box
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box. Click on the OK button at the bottom of the Select Net dialog box to view the clock net 
connection you just made. See Figure 9.

Repeat this procedure to select counter[7:0] for the trigger nets, and counter[15:0] 
for the data nets. The connecting channels for data and trigger may be different for 
different vendors (due to bus expansion, etc.) so the names will be counter_15...

Note: These bus-wide assignments can be done all at one time by selecting multiple source nets 
and ILA core channel destinations before clicking on the Make Connections button in the 
Select Net dialog box.

When finished, click Next. At this time, a dialog box appears with the question “Proceed 
with Core Insertion?” For the purposes of this tutorial, only one core is needed, so click 
Yes. The core insertion progress then is displayed in the Messages panel at the bottom of 
the window. A “Core Generation Complete” message appears in the Messages panel when 
the process is complete.

Note: To add another ILA core to the design, click No, and select Edit  → New ILA Unit. A 
new unit (UNIT1:ILA) will appear in the tree on the left, and the options and nets can be chosen 
as they were for Unit 0. Up to 15 ILA cores can be parameterized this way. 

At this point, the ICON, ILA, and top-level design *.ngo files have been created in the 
directory specified in the ChipScope Core Inserter "Device" window, Figure 4, page 11. 
Make sure that you use these *.ngo files during the design implementation stage that is 
described in the following section. Failure to do so could result in errors during the 
implementation process, or later, while running the ChipScope Analyzer.

Figure 9: Core Inserter Clock Net Chosen
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Running Implementation after Using the Core Generator
After using the Core Generator to generate the EDIF netlist, then use the Xilinx ISE Alliance 
4.2i (or later) or Xilinx ISE Foundation 4.2i (or later) tools to implement your design. Use 
the following script to produce device BIT files that are compatible with JTAG 
configuration.

For JTAG configuration:

ngdbuild -sd <netlist path> -p <part type> top.ngc
map top
par -ol 5 -w top top
bitgen -w -g UserID:<user ID> -g StartupClk:JtagClk top top_jtag

The ngdbuild "-sd" option specifies the location of the ICON and ILA core EDIF netlist 
(*.edf or *.edn) files or XST netlist (*.ngc) files and NCF constraint files used by the 
top design. Note that you should modify the <netlist path>, <part type>, and <user 
ID> parts of the script.
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Running Implementation after Using the Core Inserter
After inserting ChipScope cores into the design, the design must be implemented using the 
Xilinx ISE Alliance 4.2i (or later) or Xilinx ISE Foundation 4.2i (or later) tools.

Note: The ChipScope Core Inserter 4.2i will only work with Xilinx ISE Alliance 4.2i (or later) or 
Xilinx ISE Foundation 4.2i (or later) implementation tools. It will not work with any Xilinx 
Alliance Series™ 4.1i (or earlier), Xilinx Foundation Series™ 4.1i (or earlier), or Xilinx 
WebPACK™ implementation tools.

Using Core Inserter 4.2i with Command Line Implementation
Since the Core Inserter generates a file of a different format than synthesis (an NGO file 
instead of an EDIF or XST netlist) the implementation flow is slightly different. If you are 
using the command line, use the NGO file produced by the Core Inserter instead of the 
EDIF or XST netlist.

For JTAG configuration:

ngdbuild -sd <netlist path> -p <part type> base_ila.ngo
map base_ila
par -ol 5 -w base_ila base_ila
bitgen -w -g UserID:<user ID> -g StartupClk:JTAGClk base_ila base_ila

Using Core Inserter 4.2i with Xilinx ISE Foundation 4.2i
If you are using Core Inserter 4.2i with Xilinx ISE Foundation 4.2i implementation tools, 
some flow manipulation is necessary to ensure the correct files are implemented. To insert 
ChipScope cores via the ChipScope Core Inserter into a design processed by Xilinx ISE 
Foundation 4.2i, follow these steps:

1. Synthesize and Translate the design. 

After creating a project and adding the HDL or EDIF/XST source files, Synthesize 
(if required for the selected flow) and Translate the design. This can be done by 
simply double-clicking Translate under Implement Design. 

2. Run the ChipScope Core Inserter.

Launch the Core Inserter from Start → Programs → ChipScope 4.2i → 
ChipScope Core Inserter.

Note: ChipScope Core Inserter version 4.1i (or earlier) cannot be used with Xilinx ISE 
Foundation 4.2i.

3. Browse for the top level design to fill in the Input Design Netlist. Verify the following 
parameters are set under the Device tab:

• For Exemplar, Synopsys, and Synplicity designs:
Input Design Netlist = <ProjectDir>\<design>.[edf|edn]
Output Design Netlist = <ProjectDir>\_ngo\<design>.ngo
Output Directory = <ProjectDir>\_ngo

• For XST designs:
Input Design Netlist = <ProjectDir>\<design>.ngc
Output Design Netlist = <ProjectDir>\<design>.ngc
Output Directory = <ProjectDir>\_ngo

Browse for the input <design>.edf, <design>.edn, or <design>.ngc file. The 
Core Inserter will detect the presence of the ISE project when it finds the _ngo 
directory, and the two output fields will be filled in automatically. This can only be 
done after the Translate step has been run at least once.

4. Complete ICON and ILA core insertion in the ChipScope Core Inserter.

Define ChipScope Core parameters and connect all signals, then insert the cores. The 
Core Inserter places new NGO files for the top level, as well as for the ICON and ILA 
cores, in the _ngo directory. Save the project before exiting the Core Inserter.
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5. Rerun the Translate step.

When you return to Xilinx ISE Foundation 4.2i, you should see that the green check 
mark by the Translate step has disappeared. Double-click Translate, or right-
click Translate and select Run. The RUN command will start with the new NGO files.

Note: DO NOT select Rerun All, as this will rerun Synthesis and the first portion of 
Translate, which will undo the Core Insertion that was just performed.

6. Continue with Implementation.

Make sure to specify the ChipScope Core Inserter bitstream generation options (JTAG 
clock when required, enable Readback) when creating the bitstream. 

You must follow all of these steps after making any modifications to the HDL source, or 
after deleting any of the implementation data. Simply running through the standard ISE 
flow will not insert the ChipScope cores into the design.

http://www.xilinx.com


UG044 / PN 0401957 (v4.2.2) July 24, 2003 www.xilinx.com 20
ChipScope ILA Tools Tutorial 1-800-255-7778

Setting Up the Board-Under-Test
R

Setting Up the Board-Under-Test
Before running the ChipScope software, set up the system or board-under-test. This 
tutorial assumes that a MultiLINX  download cable will be used to communicate 
between the host PC and the board-under-test. Follow these steps to ensure that 
ChipScope software functions properly:

1. Power down the system.

2. Connect either the USB or the RS-232 connector of the MultiLINX download cable to 
the host computer using the appropriate cable.

3. If using the RS-232 connection, make sure that a serial communications port is 
available (that is, not used by another resource) for the MultiLINX cable.

4. Connect the MultiLINX cable to the VCC (2.5-5.0V) and GND header pins on the board-
under-test.

5. Connect the MultiLINX cable to the JTAG header pins (TDI, TMS, TCK, and TDO) that 
lead to the chain containing the target device to be tested.

6. If necessary, disable any device from driving the TDI, TMS, and TCK pins that are now 
connected to the MultiLINX cable.

7. Turn on power to the board to check the MultiLINX LED.

You are now ready to start the ChipScope Core Analyzer program.

Using the ChipScope Analyzer
To start the ChipScope Analyzer, go to the Windows main menu bar and select Start  →  
Programs  →  ChipScope  →  ChipScope Analyzer. When the ChipScope Analyzer 
starts, the Select Project dialog box opens.

After you select "Create a new Project" and click OK, another dialog box opens. Browse for 
an appropriate project location, create a project file named tutorial.cpj, then click 
Open. The ChipScope window is now called ChipScope Analyzer [tutorial].

Opening a Cable Connection
After you start the ChipScope Analyzer and create the tutorial.cpj project, connect to 
the MultiLINX cable or Parallel Cable III cable by clicking the Open cable/Search 
JTAG chain button in the toolbar. After a few moments, the status bar at the bottom of the 
main ChipScope window should report the connection status (that is, "Successfully 
opened Parallel Cable (port = LPT1)").

Setting Up the Boundary Scan Chain
When the cable connection opens, the Boundary Scan chain is automatically detected. A 
window appears indicating which Xilinx and non-Xilinx devices were detected, and in 
what order. If all the devices in the chain are detected as Xilinx, nothing more needs to be 
done. If non-Xilinx devices are in the chain, you must specify the IR (Instruction Register) 
length.
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Configuring the Target Device
You can configure the target device after setting up the Boundary Scan chain. This tutorial 
assumes that the target device is programmed using JTAG configuration mode. To 
configure the device, select Configure  →  JTAG Configuration, or click the 
Configure with last used settings button. The Configuration dialog box opens. 

Click Select New File, and the Open Configuration File dialog box opens. Browse for 
the BIT file that was created earlier in the tutorial for JTAG configuration. After selecting 
the file, click Open. Once the file opens, you can view the configuration progress in the 
status bar at the bottom of the main ChipScope window. When the configuration process 
finishes, the DONE status appears at the lower right corner of the window.

Setting Up the Trigger
The BIT file that was used to configure the target device contains a single ILA unit 
connected to the CONTROL0 port of the ICON unit (hence the name ILA “Unit 0”). The 
ChipScope Analyzer automatically queries the device and populates the toolbar with the 
correct settings. The ILA parameters appears at the bottom of the window in the status bar. 
Remember that the design contains a counter whose lower 8 bits connect to the trigger 
word and whose lower 16 bits connect to the data word. To set up the tutorial, follow these 
steps:

1. Set the M0 match type to ">" using the pull-down menu.

2. Set the M0 match value to "00000001" by clicking the lowest order bit once.

3. Set the M1 match type to "<" using the pull-down menu.

4. Set the M1 match value to "00000011" by clicking the two lowest order bits once.

5. Set the M0 match length type to "Count" by clicking the Count button.

6. Set the M0 match length value to "1".

7. Set the M1 match length type to "Count" by clicking the Count button.

8. Set the M1 match length value to "1".

9. Set the Trigger Condition type to "boolean" using the pull-down menu.

10. Set the Trigger Condition equation to "M0 AND M1" by clicking the Trigger 
Condition equation buttons.

11. Set the Capture Type to "One Shot" by clicking the One Shot button.

12. Set the trigger Position to "100" by entering the value in the Position text box.

13. Disable the external trigger output by leaving the Ext. Out box unchecked.

The trigger is now set up to trigger only when the 8-bit trigger word is in the non-inclusive 
range of 1 to 3 (i.e., 2). When this condition is satisfied at least once, the entire sample buffer 
is stored with the trigger value occurring at clock cycle 100.
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Running and Viewing the Waveform
After setting up the trigger, select Run/Stop  →  Run to arm it. The trigger status opens in 
the Sample Buffer status window. After the sample buffer status is FULL, the waveform 
appears in the main ChipScope Analyzer window. Notice that the trigger value of 2 
(binary 00000010) occurs at clock cycle position 0 (Figure 10).

This completes the ChipScope ILA Tools tutorial. Now you can experiment with different 
trigger setups to become more familiar with the ChipScope Analyzer.

Figure 10: Sample Buffer Waveform Window
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Using the ILA Tool in the 4.2i FPGA Editor
The Integrated Logic Analyzer (ILA) ILA command is accessed from the Tools menu of the 
Xilinx ISE Alliance 4.2i (or later) or Xilinx ISE Foundation 4.2i (or later) FPGA Editor. This 
section describes how to use the ILA command to view and change the nets connected to 
the capture units of the ILA core in your design. Use the following procedure to attach a 
different net to a capture unit in your design.

Note: For more information on the fields in the ILA dialog box, refer to the FPGA Editor online 
help.

1. Select the net in your design that you want to attach to the capture unit. Notice, the 
net’s name appears in the History toolbar at the bottom of the FPGA Editor main 
window.

2. Select Tools → ILA to display the ILA dialog box (Figure 11).

3. Select the applicable ILA capture unit from the list in the ILA Capture Unit pane. After 
you select the capture unit, the nets attached to its data and trigger bits are displayed 
in the #Data Bits and #Trigger Bits columns in the pane.

4. Select a Data Bit or Trigger Bit from the Data and Trigger Bits pane.

5. Select one or both of the check boxes at the bottom of the dialog box to highlight the net 
or component of the selected bit in the Array and World windows of the FPGA Editor 
tool.

6. Find a data or trigger bit that is close to your selected net by observing the selection in 
the Array or World window.

7. Click Change Net to display the ILA Net dialog box (Figure 12).

Figure 11: ILA Dialog Box

Figure 12: ILA Net Dialog Box

http://www.xilinx.com


UG044 / PN 0401957 (v4.2.2) July 24, 2003 www.xilinx.com 24
ChipScope ILA Tools Tutorial 1-800-255-7778

Using the ILA Tool in the 4.2i FPGA Editor
R

8. Enter the name of the net you want to connect to the capture unit in the Pattern field. 
You can use the Filter button or select from the list of available nets.

9. Click OK to unroute the net attached to the capture unit and attach your selected net.

10. To create a BIT file of your modified design, use one of the following scripts: 
• For JTAG mode configuration:

bitgen -w -g UserID:<user ID> -g StartupClk:JtagClk top top_jtag 

11. Configure the target device with the modified BIT file using the ChipScope software 
tool.
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