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Using the Altera FPGA Dynamic Probe

When the Altera LAl (Logic Analyzer Interface) core has been inserted into an FPGA, the FPGA
dynamic probe lets a logic analyzer capture data on signals internal to the FPGA.

The FPGA dynamic probe lets you change probe points without recompiling or affecting the timing of
the design, and it lets you import internal signal names from your FPGA design tool.
Overview (see page 9)
Probing FPGA Debug Pins (see page 11)
Installing and Licensing the FPGA Dynamic Probe for Altera FPGAs (see page 13)
FPGA Design Steps (see page 15)
Preparation Steps (see page 17)
Step 1. Install the JTAG cable programmer software (see page 18)
Step 2. Set up the JTAG cable using the programmer software (see page 19)
Measurement Steps (see page 25)
Step 3. Establish connection between analyzer and JTAG cable (see page 26)
Step 4. Download configuration bits into FPGA (see page 28)
Step 5. Import signal names (see page 29)
Step 6. Map FPGA pins (see page 33)
Step 7. Make the measurement (see page 37)
Troubleshooting (see page 39)
Concepts (see page 45)
Reference (see page 57)
FPGA Dynamic Probe Setup Dialog (see page 58)
FPGA Dynamic Probe Bank Selection Dialog (see page 63)
Specifications and Characteristics (see page 65)

See Also - Probe Control, COM Automation (see page 67)
Probe Setup, XML Format (see page 69)
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Overview

The FPGA dynamic probe lets you:
- View internal activity.

With a logic analyzer, you are normally limited to measuring signals at the periphery of the FPGA.
With the FPGA dynamic probe, you can now access signals internal to the FPGA. You can
measure multiple internal signals for each external pin dedicated to debug, unlocking visibility
into your design that you never had before.

Make multiple measurements in seconds.

Moving probe points internal to an FPGA used to be time consuming. Now, in less than a second
you can easily measure a different set of internal signals — without design changes — and FPGA
timing stays constant when you select new sets of internal signals for probing.

Leverage the work you did in your design environment.
The FPGA dynamic probe is the industry' s first tool that maps internal signal names from your

FPGA design tool to your logic analyzer. Eliminate unintentional mistakes and save hours of time
with this automatic setup of signal and bus names on your logic analyzer.

SW application supported by
Insert Altera LAl core Probe outputs 16900, 16800, and 1680/90-

with FPGA design SW on FPGA pins series logic analyzers

FPGA

-

NES)E ==
(

PC board

JTAG cable )

Create a time-saving FPGA measurement system. Insert an Altera LAl (Logic Analyzer Interface) core
into your FPGA design. With the application running on your logic analyzer via JTAG, you control
which group of internal signals to measure.
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The Altera LAI core provides a multiplexer for selecting the signals that are output to FPGA debug
pins. Core parameters determine the number of signals per bank and the number of banks.

Keysight Altera FPGA Dynamic Probe Online Help



Keysight Altera FPGA Dynamic Probe
Online Help

2 Probing FPGA Debug Pins

The supported mechanisms for probing the FPGA debug pins with a logic analyzer are: soft touch
(84-channel or 17 channel), Mictor, Samtec, and flying lead probes.

For more information on probing, see "Probing the Device Under Test" (in the online help).
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2 Probing FPGA Debug Pins
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Installing and Licensing the
FPGA Dynamic Probe

Before you can use the Keysight B4656A FPGA dynamic probe for Altera FPGAs, you must install and

license the software:

1 Install the FPGA dynamic probe software from the download web page at:
"http://www.keysifgt.com/find/la-sw-download"

2 Follow the instructions on your entitlement certificate to redeem and install the FPGA dynamic
probe license.
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3 Installing and Licensing the FPGA Dynamic Probe
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4 FPGA Design Steps

Altera LAl cores are inserted into FPGAs using Altera's Quartus Il design software. For an example,
see:

“Example: Inserting an LAl Core" on page 46

For more information, see Altera's web site at www.altera.com".

Next - Preparation Steps (see page 17)
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o  Preparation Steps

Before you can use the FPGA dynamic probe software with the Keysight Logic Analyzer application,
you must take these preparation steps:

1 Install the JTAG cable programmer software (see page 18)
2 Set up the JTAG cable using the programmer software (see page 19)

Next - Measurement Steps (see page 25)
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5 Preparation Steps

Step 1. Install the JTAG cable programmer software

Before you can use the FPGA dynamic probe for Altera FPGAs, you must download and install the
free Altera Quartus Il Programmer software on the same logic analysis system or PC that the
Keysight Logic Analyzer application runs on.

The PC that has the JTAG cable connection to the device under test does not have to be the logic
analysis system or PC that the Keysight Logic Analyzer application runs on. In this case, the logic
analysis system communicates via LAN with the system that has the JTAG server (and cable
connection to the DUT).

1 Download the Altera Quartus Il Programmer software from:
"https://www.altera.com/support/software/download/programming/quartus2/dnl-quartus2_pro
grammer.jsp"

2 Follow the installation instructions to install the software on the same logic analysis system or PC
that the Keysight Logic Analyzer application runs on.

3 If the PC or logic analysis system that has the JTAG cable connection to the device under test is

not the same computer that runs the Keysight Logic Analyzer application, and Quartus Il design
software is not already installed, install the Quartus Il Programmer software there too.

Next - Step 2. Setup the JTAG cable using the programmer software (see page 19)
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Step 2. Set up the JTAG cable using the programmer software

On the PC or logic analysis system that has the JTAG cable connection to the device under test:

1 If you are using the USB Blaster cable, driver files come with the Altera Quartus Il Programmer

software, but you must install them. See To install the USB Blaster device driver (see page 20)

2 Open the Altera Quartus Il Programmer (or design) software and set up the JTAG cable
connection:

a From the Windows Start menu, choose All Programs>Altera>Quartus Il 7.2 Programmer and
SignalTap II>Quartus Il 7.2 Programmer.

b Inthe Quartus Il Programmer window, click Hardware Setup....

B Quartus II Programmer - [Chain1.cdf]
Eile Edit Options Processing Help

éa Hardware Setup... Ho Hardware

™ Enable reaktime ISP ta allow background prograrring (for MAK || devices)

Filez

Device r

¢ Inthe Hardware Setup dialog, select the appropriate JTAG cable hardware.

Hardware Setup Pz|

Hardware Seftings IJTAG Settings]

Select a programming hardware setup to use when programming devices. This programming
hardware zetup applies only ta the current programmer window.

Currently selected hardware: ButeBlaster [LPT1]

- |

Mo Hardware
ByteBlaster [LPT1
USE-Blaster [USE-0]

Local LPT1

Local Use-0

Available hardware items:

Hardware
ByteBlazter
USE-Elaster

Cloze

You may have to click Add Hardware... to add the appropriate JTAG cable hardware.

d After you have selected the appropriate JTAG cable hardware, click Close to close the
Hardware Setup dialog.

e Choose File>Exit to close the Quartus Il Programmer software.

If the PC or logic analysis system that has the JTAG cable connection to the device under test is not

the same computer that will run the Keysight Logic Analyzer application, you must set up a JTAG
server. See “To set up a JTAG Server" on page 21.

Next Step 3. Establish connection between analyzer and JTAG cable (see page 26)
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To install the USB Blaster device driver

On the PC or logic analysis system that has the JTAG cable connection to the device under test:

1 Connect the USB Blaster device to your computer.

2 Inthe Found New Hardware Wizard dialog, select Install from a list or specific location; then,
click Next >.

Found News Hardware Wizard

Hardware Wizard

Thiz wizard helpz you install software for:

USE-Elaster

\\@ or floppy disk. ingert it now.

‘what do you want the wizard to do?

Welcome to the Found New

{ .-) If your hardware came with an installation CD

(O Install the software sutomatically [Recommended)

Click Mest to continue.

Mest »

][ Cancel ]

3 On the next page of the wizard, specify the drivers\usb-blaster\x32 (for a 32-bit operating
system) or drivers\usb-blaster\x64 (for a 64-bit operating system) location underneath the
Quartus Il Programmer install directory; then, click Next >.

Found News Hardware Wizard

Please choose your search and installation options.

(¥ Search for the best diver in these lacations.

pathz and removable media. The best driver found will be installed.

[ Search removable media (floppy, CO-ROM...)
Include this location in the search:

Cilalteral 72\gprogrammeridriversiusb-blasterix32
(1 Dot search, | will choose the driver o install.

the driver you chooze will be the best match for your hardware.

Uze the check boxes below to limit or expand the default search, which includes local

Chooze thiz option to select the device driver from a list. ‘Windows does not guarantee that

Browse

[ < Back ][ Mest »

][ Cancel ]

4 When the wizard has finished installing the driver, click Finish.
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Preparation Steps 5

Found News Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished installing the software for,

% Altera USB-Blaster

Click Finish ta close the wizard.

For more information on installing the USB Blaster driver, see
http://www.altera.com/support/software/drivers/usb-blaster/dri-usb-blaster-xp.html" (or
search for "USB Blaster driver" on the Altera web site).

To set up a JTAG Server

The Altera FPGA Dynamic Probe can connect to JTAG cables over a TCP/IP connection. This is useful
when you want to remotely connect to a logic analysis system that also has the JTAG cable
connection to the device under test. In this case, the Keysight Logic Analyzer application (and the
Altera FPGA Dynamic Probe software), must communicate remotely with the logic analysis system as
well as the JTAG cable server.

If your JTAG cable is connected between the device under test and the logic analysis system or PC
that is running the Keysight Logic Analyzer application, you do not need to set up a JTAG server.

To set up the Altera Programmer software to allow client/server connections to a remote JTAG cable:
1 Make sure the Altera Quartus Il Programmer software is installed on both:

- The client computer where you will be running the Keysight Logic Analyzer application (the
JTAG Client).

- The remote computer (logic analysis system or PC) that is physically connected to the JTAG
cable (the JTAG Server).

This should have already been done in “Step 1. Install the JTAG cable programmer software" on
page 18.

2 Set up the JTAG Server on the remote computer:

a Start the Quartus Il Programmer application from the Windows Start menu by choosing All
Programs>Altera>Quartus Il 7.2 Programmer and SignalTap II>Quartus Il 7.2 Programmer.

b Inthe Quartus Il Programmer window, click Hardware Setup....

Keysight Altera FPGA Dynamic Probe Online Help 21
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Preparation Steps

B Quartus II Programmer - [Chain1.cdf]
Eile Edit Options Processing Help

éa Hardware Setup... Ho Hardware

™ Enable reaktime ISP ta allow background prograrring (for MAK || devices)

File Device r

¢ Inthe Hardware Setup dialog's JTAG Settings tab, click Configure Local JTAG Server....

Hardware Setup Pz|
Hardware Settings  JTAG Settings l

Specify JTAG servers to add and remove from the JTAG Servers list. Specify the password used by
remote clients to access the local JTAG server by configuring your local JTAG server.

Add Server...
Server Connection Status |
Local ok

JTAG Servers:

i Configure Local JTAG Server... |

Cloze

d Inthe Configure local JTAG Server dialog, check Enable remote clients to connect to the local JTAG
server, enter a password, and confirm the password.

Configure Local JTAG Server rz|

¥ Enable remate clients ta connect ta the local JTAG server.

Password: | ********

Confirm password: | xxxxxxxx

()8 | Cancel |

Record this password as you will need it later. Then, click OK.
e Click Close to close the Hardware Setup dialog.
f Choose File>Exit to close the Quartus Il Programmer software.

3 If the remote computer is running firewall software, allow access to the JTAG Server through the
firewall. If the remote computer is not running firewall software, you can skip this step and
proceed to step 4.

For example, if the remote computer is running Windows Firewall:

a Make sure you are logged in as an administrator.

b From the Windows Start menu, choose Control Panel>Windows Firewall.

¢ Inthe Windows Firewall dialog's General tab, uncheck Don' t allow exceptions.
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Preparation Steps 5

%= Windows Firewall

General |Exceptions Advanced

Windows Firewall helps protect your computer by preventing unauthorized uzers
from gaining access to your computer through the Internet or a network.

@ (®) On [recommended])

Thiz zetting blocks all outside zources from connecting to this
computer, with the exception of those selected on the Exceptions tab.

Select this when you connect to public networks in less secure
locations, such az airports. You will not be notified when Windows
Firewall blocks programs. Selections on the Exceptions tab will be
ignored.

@ O Off [not recommended)

Avoid uging this setting. Turming off ‘Windows Firewall may make thiz
computer more vulnerable to viruses and intruders.

Wwindows Firewall is uging your domain settings.

whhat else should | know sbout ‘Windows Fireval?

Ok H Cancel ]

If the firewall is off, it may be that the computer is using different firewall software. In this case,
you must enable access to the Quartus Il Programmer port using the different firewall
software.

d Inthe Exceptions tab, click Add Port....

e Inthe Add a Port dialog:

1 Enter the Name: Quartus Il Programmer.
i Enter the Port number: 1309.

i Select TCP.

iv Click OK to close the Add a Port dialog.

Add a Port X

Usze these zeftings to open a port through “Windows Firewall. To find the port
number and protocol, consult the documentation for the program or service you
want to use.

Marme: | Quartuz |l Programmer |

Port number: | 1309 |

®ICP O UDP

‘what are the risks of opening a port?

o (o ]

e Click OK to close the Windows Firewall dialog.
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5 Preparation Steps

4 Get the hostname of the remote computer (JTAG Server):
a From the Windows Start menu, choose Control Panel>System.
b Click the Computer Name tab.

¢ Write down the "Full computer name". This is the hostname of your remote JTAG server which
you will need shortly.

d Click OK.
5 Set up the JTAG Client on the client computer:

a Start the Quartus Il Programmer application from the Windows Start menu by choosing All
Programs>Altera>Quartus Il 7.2 Programmer and SignalTap II>Quartus Il 7.2 Programmer.

b Inthe Quartus Il Programmer window, click Hardware Setup....
¢ Inthe Hardware Setup dialog's JTAG Settings tab, click Add Server....
d Inthe Add Server dialog:

1 Enter the full hostname of the remote JTAG Server you found in step 4.c as the Server
name.

i Enter the password you created in step 2.d as the Server password.
i Click OK.

Add Server,

Server name: |mt:433

Server password: |

()8 | Cancel |

d Verify that the Hardware Setup dialog shows a Connection Status of "OK". If not, then there is
a problem with the networking. Re-verify your firewall settings and
server-name/server-password settings.

Hardware Setup Pz|
Hardware Settings  JTAG Settings l

Specify JTAG servers to add and remove from the JTAG Servers list. Specify the password used by
remote clients to access the local JTAG server by configuring your local JTAG server.

JTAG Servers:
Server Connection Status |
Local ok
mtx33 ok

Configure Local JTAG Server... |

Cloze

e Click Close to close the Hardware Setup dialog.
f Choose File>Exit to close the Quartus Il Programmer software.

Now, when you establish the connection between the analyzer and the JTAG cable (see “Step 3.
Establish connection between analyzer and JTAG cable" on page 26), the remote JTAG cable will be
listed in the Cable Connection dialog.
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Measurement Steps

After you have completed the FPGA Design Steps (see page 15) and Preparation Steps (see
page 17), you are ready to take these measurement steps in the Keysight Logic Analyzer application:

1 Establish connection between analyzer and JTAG cable (see page 26)
Download configuration bits into FPGA (see page 28)

Import signal names (see page 29)

Map FPGA pins (see page 33)

Make the measurement (see page 37)
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6 Measurement Steps

Step 3. Establish connection between analyzer and JTAG cable

The FPGA dynamic probe application establishes a connection between the logic analyzer and a
Xilinx cable. It also determines what devices are on the JTAG scan chain and lets you pick which one

you wish to communicate.

To establish a connection between the logic analyzer and the Altera LAl core:

1 Add a new FPGA Dynamic Probe set by choosing Setup>(Logic Analyzer Module)>New
Probe>FPGA Dynamic Probe.

Setup

2+ My Logic Analyzer-1 * |3 Mew Probe
o My Pattern Generator-1

Altera FPGA Dynamic Probe
General Purpose Probe Set

3
= Bus/Signal...

Add External Scope. .. 1 Timing/state (Sampling)...

External Trigger...

Sirnple Trigger...
Trig Advanced Trigger...
Trigger Overview..,
Store Trigger...
Recall Trigger...

Syrrbals...
Pod Assignrment...
Split Analyzer...

Disable...
Rename...

Or, in the Overview window, from a module's drop-down menu, choose New Probe>FPGA
Dynamic Probe.

Modules YWindows

E My Logic
Analyzer-1

B Listing-1

ynamic Probe ‘

General Purpose Probe Set
e W indoe L Vel
=
dlloE=n
Disable... -
RFename...

2 Inthe FPGA Dynamic Probe Setup dialog (see page 58), click Cable Connection....
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Next

3

FPGA Dynamic Probe Setup

Press "Cable Connection...”" to read JTAG chain.

Measurement Steps

Cable Connection...

LConfigure Device...

Import Buz/Signals...

Fin Mapping...

Froperties...

[ OK

|[ Cancel ][

Help ]

any cable parameters; then, click OK.

In the Cable Connection dialog (see page 58), select the type of cable and, if necessary, specify

Cable Connection

(%) Existing cables

X

LS| stel 1)
ByteBlaster [LPT1]

() Mo Cable (Demo Mode)

[ Ok ] [ Cancel

When the connection has been established, you will see the devices on the JTAG chain, and you can
select the desired device.

FPGA Dynamic Probe Setup

X
On  Device  Core Imported Signals Fin Mapping = Details  Cable Connection... |
@1 E..  MoCores @1: EP1C20 [0x0208400...

LConfigure Device...

Import Buz/Signals...
Fin Mapping...
< | | ® Properties...
[ Ok ] [ Cancel ] [ Help

Step 4. Download configuration bits into FPGA (see page 28)

Keysight Altera FPGA Dynamic Probe Online Help
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6 Measurement Steps

Step 4. Download configuration bits into FPGA

To download configuration bits into an FPGA:

1 Inthe FPGA Dynamic Probe Setup dialog (see page 58), select the FPGA device to which you
wish to download configuration bits; then, click Configure Device....
FPGA Dynamic Probe Setup g|
On  Device  Core Imported Signals Fin Mapping = Details Cable Connection...
—— PR T Y
Fin Mapping...
< |
[ Ok ] [ Cancel ] [ Help ]
2 Inthe Select FPGA Configuration File dialog (see page 60), select the FPGA configuration file;
then, click Open.
Next - Step 5. Import signal names (see page 29)
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Measurement Steps 6

Step 5. Import signal names

The FPGA dynamic probe can automatically set up bus/signal names in the logic analyzer by reading
a .lai file produced by Altera's Quartus Il LAl (Logic Analyzer Interface) design software.
To import bus/signal names:

1 Inthe FPGA Dynamic Probe Setup dialog (see page 58), select the device whose bus/signal
names you want to import; then, click Import Bus/Signals....

FPGA Dynamic Probe Setup g|
On  Device  Core Imported Signals Fin Mapping = Details Cable Connection...
@1 E.. Mol (@1 EP
@1: EP1C20 [0...

Import Buz/Signals.

|

| ¥ Properties...

Ok H Cancel ][ Help ]

2 Inthe Select Signal Import File dialog (see page 61), select the signal import file; then, click
Open.

3 Inthe import results dialog, view the bus/signal import information; then, click OK.

Import Successfull P§|

Import successful!

Imported the Following bussignals from
Zi\Documents and SettingsipwSe704 My Documentsiagilent TechnologiesiLogic Analyzer\Config Files\alkera_LATYail . lai

small_1c20:inst|count[0]
small_1c20:inst|count[1]
small_1c20:inst|count[2]
small_1c20:inst|count[3]
small_1c20:inst|count[4]
small_1c20:inst|count[5]
small_1c20:inst|count[6]
small_1c20:inst|count[7]
small_1c20:inst|count[5]
small_1c20:inst|count[9]

4 In the FPGA Dynamic Probe dialog, note that the defined cores now appear.
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6 Measurement Steps

FPGA Dynamic Probe Setup [X|
On  Device  Core Imported Signals Fin Mapping = Details Cable Connection...
@1 E.. @1: EP1C20 (020208400
" auto_lai 0 Altera_LaAlNail lai Incomplete Timing, 4 banks, 8 pins

LConfigure Device...

Import Buz/Signals...

Fin Mapping...
< | > Froperties...
| oK | [ Cancel ] [ Help

See Also - To trim imported bus/signal names (see page 30)
To rename imported bus/signal names (see page 30)
To define additional FPGA bus/signal names (see page 31)

Next - Step 6. Map FPGA pins (see page 33)

To trim imported bus/signal names

_ Trimming bus/signal names after initial bank selection may require manual insertion of bus/signals
NOTE in Waveform and Listing display windows. We recommend that you trim bus/signal names before

changing the bank selection.

1 In the FPGA Dynamic Probe Bank Selection dialog (see page 63), click Trim Bus/Signal Names....

2 Inthe Trim Bus/Signal Names dialog (see page 63), specify the bus/signal name characters to
trim; then, click OK.

To rename imported bus/signal names

Open the Buses/Signals setup tab (see "Defining Buses and Signals" (in the online help)).

2 Inthe "FPGA Probe" bus/signal name folder, rename the bus/signal (see "To rename a bus or
signal" (in the online help)).

3 Reopen the FPGA Dynamic Probe dialog by choosing Setup>(Logic Analyzer Module)>(FPGA
Dynamic Probe Name)>Bank Selection....
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g yz 4 o rew Probe v
gMy Pattern Generator-1 L4 1 Altera FPGA Dynamic Probe-1

Add External Scope. .. = Bus/Signal...
External Trigger... 1 Timing/state (Sampling)... Delets
RFename...

Sirnple Trigger...
Trig Advanced Trigger...
Trigger Overview..,
Store Trigger...
Recall Trigger...

Syrrbals...
Pod Assignrment...
Split Analyzer...

Disable...
Rename...

Or, in the Overview window, click the FGPA dynamic probe's Properties button; then, choose
Bank Selection....

Probes Modules YWindows

o Aitera FPGA
Dynamic Probe-1 %

(6] Popees 9/

B Listing-1 i
oEEm J

. Wavefarm-1 |
o=

Note also that you can triple-click signal names in the FPGA Dynamic Probe dialog to rename them
(without having to do global trimming).

To define additional FPGA bus/signal names

Open the Buses/Signals setup tab (see "Defining Buses and Signals" (in the online help)).

2 Inthe "FPGA Probe" bus/signal name folder, add a new bus/signal (see "To add a new bus or
signal" (in the online help)).

3 Assign channels to the new bus/signal name (see "To assign channels in the default bit order" (in
the online help) or "To assign channels, selecting the bit order" (in the online help)).

4 Reopen the FPGA Dynamic Probe dialog by choosing Setup>(Logic Analyzer Module)>(FPGA
Dynamic Probe Name)>Bank Selection....
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P My Logi 1 4 o rew Probe

o My Pattern Generator-1 4 mic Probe-1
Add External Scope. .. = Bus/Signal...
External Trigger... 1 Timing/state (Sampling)...

Sirnple Trigger...
Trig Advanced Trigger...
Trigger Overview..,
Store Trigger...
Recall Trigger...

Syrrbals...
Pod Assignrment...
Split Analyzer...

Disable...
Rename...

Delets
RFename...

Or, in the Overview window, click the FGPA dynamic probe's Properties button; then, choose

Bank Selection....

[e)Fevstes ¥}/

Probes Modules YWindows
! Altera FPGA E iy Logic % Listing-1
Dynamic Probe-1 % Analyzer-1

oE=m

. Waveform-1

oE=m

Whenever buses/signals are added to the "FPGA Probe" folder, they are associated with a specific
bank. If you select another bank, the added buses/signals do not appear.

If you want to define buses/signals that apply to all banks, create them outside of the "FPGA Probe"
folder. That way, the buses/signals are not associated with a bank.
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Step 6. Map FPGA pins

Quickly specify how the FPGA pins (the signal outputs of Altera LAI) are connected to your logic
analyzer. Select your probe type and rapidly provide the information needed for the logic analyzer to
automatically track names of signals routed through the Altera LAl core.

To map FPGA pins to logic analyzer probes:

1 In the FPGA Dynamic Probe Setup dialog (see page 58), select the Altera LAl core whose output
pins you want to map; then, click Pin Mapping....

FPGA Dynamic Probe Setup g|
On  Device  Core Imported Signals Fin Mapping = Details Cable Connection...
@1 E.. @1: EP1C20 (020208400

@1: EP1C20 [0...

LConfigure Device...
Import Buz/Signals...

auto_lai_0

auta_lai_0 Altera_LAlNail lai Incomplete Timing, 4 bank: o

Fin Mapping...

| 3 (Poperer. ]

Ok H Cancel ][ Help ]

(Ead

2 Inthe Pin Mapping dialog (see page 59), click Add Probe....

Pin Mapping |z|

Probes used to connect ko your FPGA &dd Probe. ..

Reference Designator  Probe Type Logic Analyzer Pod(s)

Wigw/Edit Probe. ..

Delete Probe

[Ead

&

oK |[ Cancel ] [ Help ]

3 Inthe "Select the type of probe to add" dialog, select the type of probe that is used to connect to
your FPGA; then, click OK.
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4

Select the type of probe to add |X|

ES4044 34-ch Pro Series soft touch connectorless single-ended probe
ES3964 17-ch Soft touch connectorless single-ended probe

ES3944 34-ch Soft touch connectorless single-ended probe

ES385A 34-ch Samtec single-ended probe

ES: 4-ch Mictor single-ended probe (unterminated

E! I¥lic] nded probe {Jow voltage)
ES3534 Flving Leads (01650-51605)

[ OF ] [ Cancel ]

If your probe doesn't appear in the list, you can "download the latest probe definitions from the
web" (in the online help).

In the Pin Mapping Edit dialog (see page 60), select the FPGA pins (you can select multiple pins
using Shift-click or Ctrl-click) and drag them on to the pin/pad map.

Pin Mapping |
auto_lai_0 E5346A 34-ch Mictor single-ended probe Logic Anahyzer

Reference Designator

Slot & Pod 1 v

»Dsr‘ag »

Drop

Slot & Pod 2 v

Show Logic Analyzer Channels

[ OF ] [ Cancel ] [ Clear ] [ Help ]

After you've mapped FPGA pins to the probe, you can hover the mouse pointer over a pin
description field to view a tool tip describing the FPGA debug pin name, the pod connection, the
channel number, and the signal type (single-ended or differential).
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E5346A 34-ch Mictor single-ended probe

Reference Designator
=

Signal : lai0
Slot & Pod 2 Channel 0
Single-Ended Signal

You can clear all FPGA pins that have been mapped to pins/pads by clicking Clear. You can clear
individual pin mappings by dragging a pin from the pin/pad diagram back to the FPGA Pins list.

5 Select the logic analyzer pods that the probe is connected to.

When you wish to map multiple cores using different halves of the same probe, make sure you
select None for the half that will be used by the other core.

NOTE For state (synchronous) cores, you need to make sure that the ATCK pin maps to one of the "Clk"

pin/pad locations (which identify clock signal inputs) and that the associated logic analyzer pod is
valid for clock inputs. (In the General State Mode, the clock lines on the first 4 pods of a logic
analyzer can be used as clock inputs; in the Turbo State Mode, the clock line on the first pod can be
used as a clock input.)

6 When you are done mapping FPGA pins, click OK. Note that your probe has been added to the
list in the Pin Mapping dialog.

Pin Mapping |
Probes used to connect ko your FPGA &dd Probe. ..

Reference Designator  Probe Type Logic Analyzer Pod(s)
] 34-ch Mickor single-erded probe. Slat A Pod 1(0dd), Siot £ .. I kel

Delete Probe

|~
| %

[o]4 H Cancel ] [ Help

7 Click OK to close the Pin Mapping dialog.
In the FPGA Dynamic Probe Setup dialog, notice pin mapping is no longer "Incomplete".
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FPGA Dynamic Probe Setup

On  Device  Core Imported Signals Fin Mapping = Details Cable Connection...

@1 E.. @1: EP1C20 [0x020840D. .
T auto lsi 0 Alera LAMaillsi 01 Tiriirig, 4 barks. 8 pins @1: EP1C20 (0...

LConfigure Device...
Import Buz/Signals...

auto_lai_0

| 3 [ Poperer. ]

[ Ok ][ _Eanc:el ][ Help ]

|

8 Click OK to close the FPGA Dynamic Probe Setup dialog.

The FPGA Dynamic Probe dialog opens automatically. If you expand a bank, you see the imported
bus/signal names.

FPGA Dynamic Probe Bank Selection Pz|
Summary | auta_lai 0
= £3 auto_lai 0 ~ Bun Eye Finder...

ER=TE ok 0
[ gmall_Tz10:instlcountd (0] Trim Bus/Signal Mames...

™ zmall_1z10ingticount1[1]
I small_1s10instlcount1[2)
™ zmall_1z10ingtcount1[3)
™ zmall_1z10insticount1[4)

’ Selected signal bank:
™ zmall_1z10instcount1[5)

™ small_1510insticount1[E) Bank 0
(0 Bark 1
(0 Bank 2 Last selected in core:
(0 Bark3
M
L Bark 4 one

<

w7 Pl B

QK H Cancel ][ Help

Next - Step 7. Make the measurement (see page 37)
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Step 7. Make the measurement

At this point, you are ready to use the logic analyzer (as you would normally) to capture activity on
internal FPGA signals.

You can tell the Altera LAl core to switch signal banks without affecting the timing of your design.
When viewing the Probes toolbar (View>Toolbars>Probes), click a to open the FPGA Dynamic
Probe dialog. Then, select the signal bank to be routed to the logic analyzer and click OK. You can
change signal banks as often as needed to make measurements throughout your FPGA.

FPGA Dynamic Probe Bank Selection Pz|
auta_lai_0
= =4 auto_lai 0
(3 BarkD
=253 Trim Bus/Signal Mames...
[ zmall_1c2D:insticount(3] -
™ small_1c20instlcount(3)

I small_1c20:insticount[10]
I small_1c20insticount[11]

’ Selected signal bank:
I small_1c20insticount[12]

I small_1c20:instcount{13] Bank 1
I small_1c20insticount[14]
7 small_1c20instlcount[15) Last selected in core:
(3 Bark 2
Bank 0
(3 Bark 3 an
QK ] [ Cancel ] [ Help ]

You can correlate internal FPGA activity with external measurements. With each new selection of a
signal bank, the application updates new signal names from your design to the logic analyzer. View
internal FPGA activity and time correlate internal FPGA measurements with external events in the
surrounding system.
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Timing zoom is automatically disabled when using the FPGA dynamic probe. You can re-enable
timing zoom; however, because of the Altera LAl core, timing zoom does not provide an accurate

representation of internal FPGA signals.

Captured data is invalidated whenever you:

Select a different bank.

Select a different core.

Download configuration bits into an FPGA.
Reopen a cable connection.

Imported signal names.

Trim imported bus/signal names.

Change the FPGA pin mapping.

See Also "Capturing Data from the Device Under Test" (in the online help)

"Analyzing the Captured Data" (in the online help)
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When | click the 'Cable Connection' button | get 'problem locating Altera software' dialog

40

Altera FPGA Dynamic Probe g

There was a problem locating the Altera software required to use this product, Either the
Quartus-IT development environment or QProgrammer {no license required) must be
installed on the system running the FPGEA Probe application. IF the required Altera
software is installed, please locate the file "quartus_stp.exe", which should be located in
the "bin" Folder underneath the Quartus install location, Otherwise, press the Help button
for instructions on how ko install the Altera software.

‘bintquartus_stp.exe Browse, .. |

Cancel | Help |

Possible cause: Default install path was changed during Quartus Il installation. Actions:

1 Follow the instructions displayed on the dialog. If the file 'quartus_stp.exe' does not exist

anywhere on the machine, continue with step 2.
2 Close the error and 'Cable Connection' dialogs.

Use Windows Add/Remove Programs to "Modify" the Quartus Il installation, checking both the
QProgrammer and SignalTap boxes before confirming. Reboot.
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When | click the 'Cable Connection' button | get 'script error' dialog

The blue light on the USB Blaster should blink when it is being identified.

Possible causes:
There are no connected cables. Actions:
a Close the error and 'Cable Connection' dialogs.
b Re-seat the connection between the oscilloscope or PC and the Altera cable.
¢ Retry the 'Cable Connection' button.
Cable driver installation is incomplete. Actions:
a Close the error and 'Cable Connection' dialogs.

b Verify: Windows Device Manager should show a USB controller named "Altera USB-Blaster". If
this controller has a red X, it is disabled. Right-click and select 'Enable'. If it has a yellow
exclamation mark, then the Altera driver has not been fully installed. There is probably a New
Hardware Found dialog hidden beneath the display. Complete the instructions on that dialog.
See To install the USB Blaster device driver (see page 20)

¢ Retry the 'Cable Connection' button.

Selected cable not connected to DUT (device under test). Actions:

a Close the error and 'Cable Connection' dialogs.

b Re-seat connection between Altera cable and DUT (ensure plug on board is not reversed).
¢ Retry the 'Cable Connection' button.

DUT is not powered up. Actions:

a Close the error dialog and 'Cable Connection' dialog.

b Power up DUT.

¢ Retry the 'Cable Connection' button.
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If you don't see activity in the logic analyzer

If you get a dynamic status from the core that says everything is enabled and ready, but you see no
activity on your logic analyzer, check your connections to and from your device under test to the
logic analyzer pod cables.
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If state mode measurements don't work

If you are unable to capture data in state mode, either look at the clock activity indicators and select
the appropriate clock for state measurements, or make a timing measurement to determine which
clock is the master clock.
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FPGA Dynamic Probe Concepts

Example: Inserting an LAI Core

46

In this example, to create designs with the Logic Analyzer Interface (LAI) core, you need to download

the Altera Quartus I Web Edition from:

"https://www.altera.com/support/software/download/altera_design/quartus_we/dnl-quartus_we.js

p||

The Quartus Il software requires a free license that you can request from:

"https://www.altera.com/support/licensing/free_software/lic-q2web.jsp"

Here are the steps to insert a LAl core into your design:
1 “Creating a Logic Analyzer Interface" on page 46

O 00 N OO o &~ W N

Creating a Logic Analyzer Interface

“Mapping the Clock Signal" on page 48

“Saving the Logic Analyzer Interface" on page 52

“Compiling the Quartus Il Project" on page 53

“Configuring the Logic Analyzer Interface Core Parameters" on page 47

“Mapping the Logic Analyzer Interface File Pins to Available I/O Pins" on page 49
“Mapping Internal Signals to the Logic Analyzer Interface Banks" on page 51

“Enabling/Disabling the Logic Analyzer Interface" on page 52

“FYI: Creating Multiple Logic Analyzer Interface Instances in One FPGA" on page 53

The Logic Analyzer Interface File (.lai) defines the interface between internal FPGA signals and the
external logic analyzer. To define the Quartus Il Logic Analyzer Interface, you can create a new LAl
file or use an existing file. In this walkthrough, you open an existing design and add an LAl core.

To create a new Logic Analyzer Interface file, perform the following steps:
1 Double-click the Quartus Il design file, small.gpf, located at C:\S800_altera

2 Inthe Quartus Il File menu, click New.

3 Inthe New dialog, click the Other Files tab and select Logic Analyzer Interface File.

New

Device Design Files  Other Files l

AHDL Include File
Block Symbal File
Chain Description File
He i ntel

SignalTap Il File

Tel Script File

Text File

Wector Waveform File

Cancel

4 Click OK.
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The Logic Analyzer Interface editor opens.

Next - “Configuring the Logic Analyzer Interface Core Parameters" on page 47

Configuring the Logic Analyzer Interface Core Parameters

After creating the LAl file, you must configure the Logic Analyzer Interface core parameters. To
configure these parameters, from the Setup View list select Core Parameters.

& laif.Lai* =13
Instance b anager: IInvaIidJTAG Configuration @ x
Instance | Statuz | Incremental Compilation I LEs: 128'
1@ auto_lai_0 Mot connected r 128 cellz
Logical Yiew: X | Setup View: I Core Parameters j
. : . =1
E'Core Parameters : IR EE IE I -
fins | Bank count: I‘I ill
Output/Capture mode: IEombinationaI.-"Timing LI
Clock: I J
Power-up state: ITri-stated LI :
=] auto_lai 0 _4
NOTE Screen resolution might cause your screen to look different; please resize or scroll within the
window to view the parameter.

The parameters can be set depending on the user' s debug resources. In this example, the following
parameters are used:

Pin count = 13

Bank count = 4

Capture mode = State
Power-up state = tristate

The Node Finder tool will be used in the next step to map the Clock signal.

Parameter Description

Pin Count Signifies the number of pins dedicated to the Logic Analyzer Interface. The external pins connected
to the users' debug header on the board. The Pin Count parameter can range from 1 to 256 pins.

Bank Count Signifies the number of internal signals mapped to each pin. A Bank Count of 8 implies you will
connect eight internal signals to each pin. The Bank Count parameter can range from 1 to 256
banks.
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Next

Output/Capture Mode Signifies the type of acquisition the external logic analyzer will perform. There are two options to
select from:

= Combinational/Timing - This acquisition uses the logic analyzer' s internal clock to determine
when to sample data.

= Registered/State - This acquisition uses a signal from the system under test to determine when
to sample. Registered/State acquisition samples data synchronously providing a functional
view of the FGPA.

Clock The clock parameter is available when the Output/Capture Mode is set to Registered State. The
sample clock can be any signal in the design.

Power-Up State The Power-Up State parameter specifies the power-up state of the Logic Analyzer Interface pins.
The two options are tri-stated for all pins or selection a particular bank.

“Mapping the Clock Signal" on page 48

Mapping the Clock Signal

To assign the Clock, which will synchronize the state capture, click the ... button. This will launch the
Node Finder tool.

& laif.Lai* _
Instance b anager: |Invalid JTAG Configuration @ x
Instance | Status | Incremental Compilation | LEs: 128|
= auto_lai 0 Mot connected r 128 cellz
Logical Yiew: X | Setup View: | Core Parameters j
. . : . =1 ~
Core Parameters Pin count g =1
Bank count: |'I j
Output/Capture mode: |E0mbinational.-"Timing j
Clock: J
Power-up state: |Tri-stated j :
=] auto_lai 0 |

Click List to display the signals from the synthesized design. Search through signal names and locate
the clock signal, small_1s10:inst|clk. When the signal is selected, click the = button to make the core
assignment. Click OK to continue.

Keysight Altera FPGA Dynamic Probe Online Help



Next

FPGA Dynamic Probe Concepts

Node Finder @

Mamed: j"

LJ Filter: ]SignaITap II: pre-synthesiz

LJ LCustomize...

[ Lt

o]

Q

Cancel ‘

Look in: :_]__J ¥ Include subsntities Siop
Modes Found: Selected Modes:
Mame ] Assignments A Mame Azsignments ] T

T out_part_from_the_led_pio
¥ out_port_from_the_led_pia[0]
£ aut_port_from_the_led_pia[1]
£ aut_port_from_the_led_pia[2]
£ aut_port_from_the_led_pia[3]
£ aut_port_from_the_led_pia[4]
2 aut_port_from_the_led_pia[5]
£ out_port_from_theled_pia[5]
£ out_port_from_the_led_pia[7]
B PLD_CLEAR_M
W+ PLD_CLOCKINPU
Cgzmall 1 |
T small_151 Dinstlcount]
& small_1510:instcount1[0]
4 small_1510:instcount1[1]
& small_1510:instcount1[2]
4 small_151D:instcount1[3]

@ small_1510:instcount][4]
S arnall 101 MineHen wbd 5]

Unassigned <& [smalllsmall_1510:instlclk
PIN_H2?
PIN_H28
PIN_L23
PIN_L24
PIN_J25
PIN_J2E
PIN_LZ0
PIN_L19
PIN_ACS
PIN_K17

FEEE

Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned

I lmaesiamad

<

|

Unaszzigned C

%

“Mapping the Logic Analyzer Interface File Pins to Available /0O Pins" on page 49

Mapping the Logic Analyzer Interface File Pins to Available 1/0 Pins

To configure the LAI'I/0 pins, from the Setup View list select Pins.

B lai1. lai* =13

Instance Manager: ]InvalidJTAG Configuration ¥

Instance ] Statug J Incremental Compilation i LEs: 15?1

IE auto lai O Mot connected 157 cellz

Logical Yiew: X | Setup View:

: Pin 10

%ww Type | Index Hame . Location Standard
o 0 attera_reserved_lai_0_0 | PIN_HZ26 | LvTL ~
= 1 stera_reserved_lai_0_1 PM_N2S | LWTTL
=y 2 stera_reserved_lsi_0_2 I
o= B stera_reserved_lai_0_3 PML2E | LWTIL
=y 4 stera_reserved_lsi_0_4 | emaes Lt

; A o 5 attera_reserved_lai_0_5 PIN_MIS | LWTTL |

g BT Y 6 |4 |

=] auto_lai 0 |

8

To assign pin locations double-click inside the Location column next to the reserved pins in the Name

column. This action opens the Pin Planner tool.

Please resize the window as necessary.
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You can assign pins to the LAl by double-clicking in the Location column within Pin Planner. The pin
assignment is typed in as PIN_XYZ or selected from the drop-down list.

The pins are assigned according to the following table.

Node Name

altera_reserved_lai_0_0
altera_reserved_lai_0_1
altera_reserved_lai_0_2
altera_reserved_lai_0_3
altera_reserved_lai_0_4
altera_reserved_lai_0_5
altera_reserved_lai_0_6
altera_reserved_lai_0_7
altera_reserved_lai_0_8

altera_reserved_lai_0_9

altera_reserved_lai_0_10

altera_reserved_lai_0_11

altera_reserved_lai_0_12

Location

PIN_H26

PIN_N25

PIN_N26

PIN_L26

PIN_L25

PIN_M19

PIN_M20

PIN_K28

PIN_K27

PIN_N21

PIN_N22

PIN_M26

PIN_M25

1/0 Standard

LVTTL

LVTTL

LVTTL

LVTTL

LVTTL

LVTTL

LVTTL

LVTTL

Groups:

Mamed: [« - || Groups

|

Node Mame A

B & out_port_from_the_led..
- ouk_port_from_the_|..

out_port_from_the_|..

out_port_from_the_|..

out_port_From_the_l.._

out_port_from_the_|..

out_port_from_the_|..

@l

out port from the 1., %

Top lew - Fllp Chip
Shalx- EF 1S10FTE0CE

2| Named: [+ | &1l Pins Fiter: | Pins: all |
Mode Mamne Location 1/ Standard 110 Bank ~

293 | 4P altera_reserved_lai_0_0 WLVTTL {default) |2 [ D
294 |4  altera_reserved_lai_0_1  |PIN_M2S LYTTL {default) |2 1
295 |4 altera_reserved_lai_0_2  |PIN_M26 LYTTL {default) |2 1
206 |4 altera_reserved_Jai_0_3  |PIN_L26 LYTTL {default) |2 1
297 |4 altera_reserved_lai_0_4  |PIN_L2S LYTTL {default) |2 1
295 |4  altera_reserved_lai_05  |PIN_M19 LYTTL {default) |2 1
299 |4 altera_reserved_lai_0_6  |PIN_M20 LYTTL {default) |2 1
300 |4 altera_reserved_lai_0_7  |PIN_k28 LYTTL {default) |2 1
301 |4 altera_reserved_lai_0_8  |PIN_K27 LYTTL {default) |2 1
302 |4 altera_reserved_lai_0_9  |[PIN_M21 LYTTL {default) |2 1
303 |4 aleera_reserved_lai_0_10 |PIN_MZZ LYTTL {defaulty |2 1
304 |4 aleera_reserved_lai_0_11 |PIN_Mz26 LYTTL {defaulty |2 |

E :ios 4> altera reserved lai 0 12 [PIN M25  [LYTTL (default) |2 . [l

FI% 2

Once all LAl nodes have been assigned pin locations, close the Pin Planner window. The pin

assignments will be reflected in the Setup View.
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Next - “Mapping Internal Signals to the Logic Analyzer Interface Banks" on page 51

Mapping Internal Signals to the Logic Analyzer Interface Banks

Having specified the number of banks to use in the Core Parameters, internal signals must be
assigned for each bank in the Logic Analyzer Interface. Click the Setup View arrow and select Bank n to
assign signals a bank at a time or select All Banks.

B lait. lai

Instance b anager: |Invalid JTAG Configuration
Instance | Status | Incremental Compilation | LEs: 15?|
= auto_lai 0 Mot connected 157 cellz

Core Parameters

Bank
Hame

Pin
Index

Hode

Type |

Alias

Hame

Bank 0

o

State Clock

small_1s10:inst]clk
small_1=10:instjcount1 [0]
small_1=10:instjcourt1[1]
small_1=10:instjcount1[2]
small_1=10:instjcount1 [3]
small_1=10:instjcount1 [4]
small_1=10:instjcount1[5]
small_1=10:instjcount1 [6]
small_1=10:instjcount1[7]
small_1=10:instjcount1 [8]
small_1=10:instjcount1[9]
small_1=10:instjcount1[10]

eeglegegeee e

small_1=10:instjcount1[11]

=] auto_lai 0

If using a state core, bit 0 of each bank will be reserved for the clock.
NOTE J

To begin assigning signals, double-click in the Name column to launch Node Finder. Within Node

Finder click List to display all the design signals. Find the signals of interest, and select the signals
from the Node Finder dialog box. As signals are assigned in Node Finder, the LAl schematic in the
Logical View begins to reflect the assignments.
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Node Finder |‘z|
Mamed: 15 _v_j Filter: ]SignaITap I: pre-spnthesis ;j Custarnize. .. J List oK |
Look in: 1 _:j__J ¥ Include subertities ‘ Cancel ‘
Modes Found: Selected Nodes:

Mame Assignments # Mame ] Azsignments | T
L small_131 Dinstlcount] Unassigned @ [smalllzmall_151Dinstieount1[0] Unassigned R
F 0 u igned 4 [smalllzmall_151Dinsticount1[1] Unassigned R
] ¥ |smalllzmall_1210:instloount1[2] Unassigned R
A e mlllemaalle A it ] [ 3] Unassigned R
Copy to Selected Hodes list]*
M‘Wmmﬁ%_—%gﬂistlcounﬂ [4] Unassigned R
2 “@ [smalllzmall_151Dinsticount1[5] Unassigned R
4 [smalllzmall_121Dinsticount1[E] Unassigned R
< 4@ [smalllsmall_151 DQinsticount1[7] Unassigned R
@ [smalllsmall_121Dinsticount[S] Unassigned R
v
Al 2 % E.
- |

The design contains four counters; count1 and count3 are up counters and count2 and count4 are
down counters. Assign a counter output per bank, for example, countl to BankO, count2 to BankT,
count3 to Bank2, and count4 to Bank3.

Next

Saving the Logic Analyzer Interface

“Saving the Logic Analyzer Interface" on page 52

To save the LAl file perform the following steps:

1 Inthe File menu, click Save As, the save dialog box opens.

2 In the File name box, enter your desired file name. Click Save.
3 When prompted, click Yes to enable the Logic Analyzer Interface file for the current project.

Quartus Il

1] E Do you want to enable Logic Analyzer Interface File "lail.lai" for the current project?
L

3

Mo | Cancel |

Next

“Enabling/Disabling the Logic Analyzer Interface" on page 52

Enabling/Disabling the Logic Analyzer Interface

The Logic Analyzer Interface can be enabled and disabled to include and remove the core from the
design. This step can be preformed as follows:

1 On the Assignments menu click Settings. The Settings dialog box opens.
2 Under Category, click Logic Analyzer Interface. The Logic Analyzer Interface displays.
3 Make sure Enable Logic Analyzer Interface is checked to include the core.

4 The Logic Analyzer Interface file name displays the full path name of the LAI file.
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Settings - small E]

Category:

- General Logic Analyzer Interface
-~ Files

: User Libraries [Current Project]

Specify Logic Analyzer Interface settings.
- Device -
[ Timing Analysis Settings
EDA Tool Settings
Compilation Process Settings
Analyzis & Synthesiz Settings
Fitter Settings
- &gzembler
Design Assistant

¥ Enable Logic Analyzer Interface

Logic Analyzer Interface file name:

lail o

-

1- Simulator Settings
- PowerPlay Power Analyzer Settings

F

Cancel

=]

Click OK to continue.

“Compiling the Quartus Il Project" on page 53

Compiling the Quartus Il Project

Next

The next step is to compile the project. On the Processing menu click Start Compilation.

Warnings during compilation are okay.

To ensure the Logic Analyzer Interface is properly compiled with the project, expand the entity
hierarchy in the Project Navigator. If the Logic Analyzer Interface is compiled with the design, the
sld_hub and sld_multitap entities will be shown in the project navigator.

Project Mavigator ﬂﬂ
Entity | Logic Cel
Stratic: EP1510F780CE
B2 small 260(0)

Bl gbe sld_mutttap:auto_lai_0 |54 (23)
------ 3b° small_1s10inst 103 (103)
3&3 sld_hub:sld_hub_inst {103 (28)

“FYI: Creating Multiple Logic Analyzer Interface Instances in One FPGA" on page 53

FYI: Creating Multiple Logic Analyzer Interface Instances in One FPGA

The Logic Analyzer Interface supports multiple interfaces in a single FPGA. This feature is particularly
useful when you want to build LAl configurations that contain different settings. For example, build
one LAl instance to perform Registered/State analysis and build another instance that performs
Combinational/Timing analysis on the same set of signals. Another example would be to perform
Registered/State analysis on portions of the design that are in different clock domains.

To create multiple Logic Analyzer Interfaces, right-click in the Instance Manger window and select
Create Instance.
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8] small bt

| [= 1ait laix

Instance

= auto_lai 1 '

Instance b anager: IInvaIld JTAG Configuration

o |Iat|0n LEs: 285
157 cells

128 cells
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Automated Logic Analyzer Set Up

The FPGA dynamic probe automatically sets up the logic analyzer for the type of Altera LAl core it
connects to.
For timing (asynchronous) cores, the FPGA dynamic probe automatically sets up:
Timing mode.
For state (synchronous) cores, the FPGA dynamic probe automatically sets up:
State mode.
Master clock mode.
Clock signal and edge.

For all types of cores, the FPGA dynamic probe automatically sets up:
Bus/signal names for the selected bank.

In the logic analyzer module's "Analyzer Setup dialog" (in the online help), you can rename
buses/signals (see page 30) and define additional bus/signal names (see page 31), but changing any
of the other settings made by the FPGA dynamic probe will interfere with its operation.

You are free to change settings that are untouched by the FPGA dynamic probe (like memory depth,
trigger position, or sampling positions); they will not affect the FPGA dynamic probe.
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FPGA Dynamic Probe Setup Dialog

The FPGA Dynamic Probe (see page 9) dialog lets you:
Establish a connection between the logic analyzer and an FPGA with one or more Altera LAl cores.
Configure the FPGA with a new design file.
Map FPGA pins to probe pins/pads.
Import signal names from the FPGA design tool.

FPGA Dynamic Probe Setup |z|

On  Device  Core Imported Signals Fin Mapping = Details Cable Connection...

@1 E.. @1: EP1C20 [0x020840D. .
T auto lsi 0 Alera LAMaillsi 01 Tiriirig, 4 barks. 8 pins @1: EP1C20 (0...

LConfigure Device...
Import Buz/Signals...

auto_lai_0

Fin Mapping...

| 3 [ Poperer. ]

Qg ][ Cancel ][ Help ]

|

On (in FPGA device list) The check boxes in this column let you enable or disable a core for use. If you
do not want to use a particular core (typically in the multiple core case), you
can uncheck its box, and the outputs of the core will be disabled.

If a core's "always on" mode is enabled (see the core Details (see page 62)
within its Properties dialog (see page 61)), the core is always enabled and
can be probed at powerup (bank 0 will be the selected bank). In this case, the
core cannot be disabled, and the check box cannot be unchecked.

Cable Connection... Opens the Cable Connection dialog (see page 58) for establishing a
connection between the logic analyzer and the Altera LAl core.

Configure Device... Opens the Select FPGA Configuration File dialog (see page 60) for
downloading a design into the selected FPGA device.

Import Bus/Signals... Opens the Select Signal Import File dialog (see page 61) for importing
internal FPGA bus/signal names.

Pin Mapping... Opens the Pin Mapping dialog (see page 59) for defining the logic analyzer
probes that are used to connect to the FPGA and setting up the pin mapping
(see Step 6. Map FPGA pins (see page 33)).

Properties... Opens the Properties dialog (see page 671) which lets you rename devices
and cores as well as display information about the selected Altera LAI core.

See Also - Measurement Steps (see page 25)

Cable Connection Dialog

The Cable Connection dialog lets you specify the the type of cable used to connect the logic analyzer
to the device under test JTAG port.
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9

Cable Connection rz|
(%) Existing cables
LISE-Blaster [LISE-0]
ByteBlaster [LPT1]
() Mo Cable (Demo Mode)
[ Ok ] [ Cancel
Existing cables Lets you select a cable that has been set up using the Altera Quartus Il
Programmer (or design) software.
No Cable (Demo Mode) Simulates a cable connection for demonstration purposes.
See Also - Step 2. Set up the JTAG cable using the programmer software (see page 19)

Step 3. Establish connection between analyzer and JTAG cable (see page 26)

Pin Mapping Dialog

The Pin Mapping dialog lets you define the logic analyzer probes that are used to connect to the
FPGA, and it lets you set up the FPGA pin to probe pin/pad mapping.

Pin Mapping

Probes used to connect ko your FPGA &dd Probe. ..

Reference Designator  Prob

Logic Analyzer Pod(s)

4-ch Mictor single-ended probe Slat & Pod 11 NN |view/Edi Probe.

Delete Probe

III ®

< | &
[o]4 ] [ Cancel ] [ Help
Add Probe... Opens the "Select the type of probe to add" dialog; when you click OK, the Pin

Mapping Edit dialog (see page 60) is opened for mapping the FPGA output
pins to the probe pins/pads.

If your probe doesn't appear in the list of probe types, you can "download the
latest probe definitions from the web" (in the online help).

Edit Probe... For the selected probe, opens the Pin Mapping Edit dialog (see page 60) for
editing the FPGA output pins to probe pin/pad mapping.
Delete Probe Deletes the selected probe.
See Also - Step 6. Map FPGA pins (see page 33)
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Pin Mapping Edit Dialog

The Pin Mapping Edit dialog lets you map the FPGA output pins to the logic analyzer probe
pins/pads.

3

auto_lai_0 E5346A 34-ch Mictor single-ended probe Logic Anahyzer

Reference Designator

Pin Mapping

Slot & Pod 1 v

»Dsr‘ag »

Drop

Slot & Pod 2 v

Show Logic Analyzer Channels

[ OF ] [ Cancel ] [ Clear ] [ Help

Reference Designator Identifies the reference designator (in the device under test) of the probe
connector, the connectorless probe retention module, or pins probed by flying
leads.

FPGA Pins Lists the FPGA pins used for the Altera LAl core outputs. When dragging these
pins onto the pin/pad map, you can select multiple pins using Shift-click or
Ctrl-click.

Probe Pin/Pad Diagram Diagrams probe pins/pads, flying-lead channels, or termination adapter pins,
and provides fields for dropping FPGA pin numbers.

Logic Analyzer Slot, Pod Lets you select the logic analyzer module slots/pods to which the probe, flying
leads, or termination adapter is connected.

Show Logic Analyzer Channels When checked, the logic analyzer pod channel numbers are displayed in the
probe pin/pad diagram next to the pin/pad numbers.

Clear Clears all FPGA pins that have been mapped to pins/pads. You can clear
individual pin mappings by dragging a pin from the pin/pad diagram back to
the FPGA Pins list.

See Also - Step 7. Map FPGA pins (see page 37)

Select FPGA Configuration File Dialog

The Select FPGA Configuration File dialog lets you select a design file for downloading into an FPGA
device on the JTAG chain.
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Look jr: | 155 Altera_Lal

v ©@% e @

Ty 2rores,sof
i 2? srr .sof

My Recent
Documents

)

Desklop

My Documents

9

My Computer

File name: |small.sof

J =1

My Metwark, Files of lype: | FPGA Configuration files [*.zaf)

v | [ Cancel ]

Select Signal Import File Dialog

9

The Select Signal Import File dialog lets you select the file (from the FPGA design tool) that contains
the names of the internal buses/signals that appear on Altera LAl core inputs.

Select Logic Analyzer Interface File

Look jn: | 125 Altera_Lal » | €] l‘_? [ A
Ty 2rares.lai
£ 3
My Recent
Documents
Desklop
My Documents
My Computer
File name: |Iai‘| ai A | [ Open ]
My Metwark | Files of tupe: | Lagic Analyzer Interface Files [* lai) v | [ Cancel ]

See Also

Properties Dialog

Step 5. Import signal names (see page 29)

The Properties dialog lets you change device, core, and bank names as well as view detailed

information about the core.

Keysight Altera FPGA Dynamic Probe Online Help
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Properties PZ|

Device Mame

| @1: EP1C20 (Dx02084000) |

Core Mame

| auta_lai_0 |

Test Bank Data

[ Details... ]

I ok |[ Cancel ]

X

Properties

Core Mame

| auta_lai_0 |

Bank Mame

| Bank 1 |

Test Bank Data

[ Detaik. .. |

o [ cancel |
Device Name Lets you rename the selected device.
Core Name Lets you rename the selected core.
Bank Name Lets you rename the selected bank.
Test Bank Data Not available with Altera LAI cores.

Details...

Opens the Core Details dialog (see page 62) which displays information
about the selected Altera LAl core.

Core Details Dialog

The Core Details dialog displays information about the selected Altera LAl core.

Core Details Pz|

auta_lai_0

Mode is timing

TOM mode is 13

MNumber of banks @ 4

Mumber of signals per bank : &
Mumber of pins {including laick) : &
Core drive volbage : LVTTL

Auto setup ; Mok available
"Always on" mode : Enabled
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FPGA Dynamic Probe Bank Selection Dialog

The FPGA Dynamic Probe (see page 9) Bank Selection dialog lets you:
Select a different bank of internal signals to probe.
Rename individual signals (without having to do global trimming) by triple-clicking the signal

name.
FPGA Dynamic Probe Bank Selection Pz|
Summary | auta_lai 0 |
= 24 auta_lai 0 ~ Bun Eye Finder...

ER=TE ok 0
[ gmall_Tz10:instlcountd (0] Trim Bus/Signal Mames...
™ zmall_1z10ingticount1[1] -
™ small_1510insticount][2)
™ zmall_1z10ingtcount1[3)
[ gmall_T#10:instlcount][4] Selacted signal bank:
™ zmall_1z10instcount1[5)
[ small_1510:insticount[8) Bank 0

(0 Bark 1

(0 Bark 2 Last selected in core:

(0 Bark3

M
(3 Bark 4 e
w7 Pl B _|
QK ] [ Cancel ] [ Help
Run Eye Finder... Opens the "Thresholds and Sample Positions dialog" (in the online help) for

running eye finder to automatically adjust the state mode sampling positions.
This button is available when probing only state (synchronous) cores. If there
are any timing (asynchronous) cores, the logic analyzer is set up in timing
mode, and eye finder is not available.

Trim Bus/Signal Names... Opens the Trim Bus/Signal Names dialog (see page 63) for shortening
imported FPGA internal bus/signal names.

Properties... Opens the Properties dialog (see page 61) which lets you rename cores and
banks as well as display information about the selected Altera LAI core.

See Also - Measurement Steps (see page 25)

Trim Bus/Signal Names Dialog

The Trim Bus/Signal Names dialog lets you specify how imported bus/signal names should be
shortened.
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Trim Bus/Signal Names PZ|

If the Signal Mame iz at least E] characters long,
) Remave left most E] characters.

() Remove right most E] characters.
) Remave all except for right most E] characters.
(%) Locate rightmost E] occurrence of and remove it and all characters before.

() Restore original Signal names

Trimming bus/zignal names after initial bank, selection may require manual insertion of bus/signals in
waveform/isting displays. 1t iz recommended to trim bus/signals prior to changing bank selection.

[ok ][ cancel
If the Signal Name is at least Only bus/signal names longer than this value will be trimmed.
Remove left most The number of characters to remove from the beginning of the names.
Remove right most The number of characters to remove from the end of the names.
Remove all except right most The number of characters to leave at the end of the names.
Locate right most Nth occurrence of the string The string before which all characters from the names are stripped.
Restore original Signal names Undoes the bus/signal name trimming.

See Also - Step 5. Import signal names (see page 29)
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Specifications and Characteristics
The FPGA dynamic probe for Altera FPGAs has these specifications and characteristics:
Supported Logic Analyzers (see page 65)
FPGA Dynamic Probe Software Application (see page 65)
Supported Logic
Ana[yzers Standalone logic analyzers: 1680 Series, 1690 Series, 16800 Series

Modular logic analysis systems: 16900A, 16901A, 16902A, 16902B, 16903A with one or more of the following
cards:
= 16740A,16741A,16742A.
= 167504, 16751A, 16752A, 16753A, 16754A, 16755A, 16756A.
= 16760A.
= 16910A, 16911A, 16950A, 169508, 16951B.
A single node-locked FPGA dynamic probe license will enable all modules
within a 16900 Series system.

Triggering capabilities: Determined by logic analyzer.

Supported probing mechanisms: Soft touch (34-channel and 17-channel), Mictor, Samtec, Flying lead

FPGA Dynamic
Probe Software Maximum number of devices supported ona JTAG 256
Application scan chain:
Maximum number of Altera LAl cores supported 15
per FPGA device:
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XML-Based
Queries Supported

See Also

Keysight Altera FPGA Dynamic Probe
Online Help

Probe Control, COM
Automation

The Keysight Logic Analyzer application includes the COM Automation Server. This software lets you
write programs that control the Keysight Logic Analyzer application from remote computers on the
Local Area Network (LAN).
In a COM automation program, you can configure a probe by:
Loading a configuration file (which configures the complete logic analyzer setup).
Using the "Probe" (in the online help) object's "DoCommands" (in the online help) method with an
XML-format string parameter (see Probe Setup, XML Format (see page 69)).

You can get information about a probe's configuration using the Probe object's "QueryCommand" (in
the online help) method. Queries supported by the FPGA dynamic probe are listed below.

For more information about logic analyzer COM automation and probe objects in general, see "COM
Automation" (in the online help).

The FPGA dynamic probe supports the following XML-based queries (made with the "Probe" (in the
online help) object's "QueryCommand" (in the online help) method).

Query Description

GetAllSetup Returns the current setup, using the full tag set, used for writing generic
configuration files (see the XML format <Properties> element (see
page 94)).

GetProperties Returns the current setup, using the full tag set, equivalent to "GetAllSetup”

(see the XML format <Properties> element (see page 94)).

"COM Automation" (in the online help)
Probe Setup, XML Format (see page 69)
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11 Probe Setup, XML Format

When you save logic analyzer configurations to XML format files, setup information for the FPGA
dynamic probe is included.

This XML format setup information is also used when writing COM automation programs to control
the logic analyzer from a remote computer.

XML elements for the FPGA dynamic probe have the following hierarchy:

<Properties> (see page 94)
<ATC II> (see page /1)
<JTAG_Chain> (see page 84)
<Devices> (see page 83)
<Device> (see page87)
<Cores> (see page /9)
<Core> (see page //)
<Banks> (see page /6)
<Bank> (see page /2)
<Signals> (see page 98)
<Signal> (see page 96)
<Labels> (see page 87)
<Label> (see page 85)
<NonATCLabels> (see page 88)
<Label> (see page 86)
<Assignment> (see page /0)
<WindowInfo> (see page 103)
<SymbolInfos> (see page 107)
<TriggerInfo> (see page 102)
<PinMapping> (see page 89)
<DefinedProbes> (see page 80)
<Probe> (see page 93)
<Pods> (see page 92)
<Pod> (see page 91)
<Signals> (see page 100)
<Signal> (see page 97)

See Also - "XML Format" (in the online help)
Probe Control, COM Automation (see page 67)
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<Assignment> Element

The <Assignment> element describes the logic analyzer pod and channel assignments for a Label
element (under NonATCLabels).

Attributes
Name Description
Channel 'number'
Pod 'number'

Parents  This element can have the following parents: <Label> (see page 86).

Example <NonATCLabelss
<Label Name='My Bus 2' Comment='' Handle='131'>
<Assignment Pod='1l' Channel='0' />
<Assignment Pod='1l' Channel='1l' />
<Assignment Pod='1l' Channel='2' />
<Assignment Pod='1l' Channel='3' />
<Assignment Pod='1l' Channel='4' />
<Assignment Pod='1l' Channel='5' />
<Assignment Pod='1l' Channel='6' />
<Assignment Pod='1l' Channel='7' />
</Labels>
</NonATCLabels>
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<ATC II> Element

The <ATC II> element describes the selected device, the selected core, and the cable type.

Attributes

Name Description

CableType 'number'
ParallelCablePort 'number'
ParallelCableSpeed 'number’
ParallelCableType 'number'
SelectedCore 'number’
SelectedDevice 'number’
USBCableSpeed 'number'

Parents  This element can have the following parents: <Properties> (see page 94).
Example <ATC _II SelectedDevice='l' SelectedCore='0' CableType='0"

ParallelCableType='0' ParallelCableSpeed='2' ParallelCablePort='0"
USBCableSpeed='0"'/>
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<Bank> Element

The <Bank> element describes a bank within an Altera LAl core.

Attributes
Name Description
CalibrationBank "F! (false)or ' T" (true)
Name 'string'
NumDataPins 'number'
State2X '"F'' (false)or ' 'T'' (true)

Children  This element can have the following children: <Signals> (see page 98), <NonATCLabels>
(see page 88), <WindowInfo> (see page 103), <SymbolInfo> (see page 101),
<TriggerInfo> (see page 102).

Parents  This element can have the following parents: <Banks> (see page 76).

Exanuﬂe <Bank Name='Bank-0' CalibrationBank='F' NumDataPins='1l6' State2X='F'>
<Signalss>
<Signals>
<Labels>
<Label Name='/s2mon/tid' Bit='0' />
</Labels>
</Signals>
<Signals>
<Labels>
<Label Name='/s2mon/tid' Bit='1' />
</Labels>
</Signals>
<Signals>
<Labels>
<Label Name='/s2mon/tid' Bit='2' />
</Labels>
</Signals>
<Signals>
<Labels>
<Label Name='/s2mon/tid' Bit='3' />
</Labels>
</Signal>
<Signals>
<Labels>
<Label Name='/s2mon/tid' Bit='4' />
</Labels>
</Signals>
<Signals>
<Labels>
<Label Name='/s2mon/tid' Bit='5' />
</Labels>
</Signals>
<Signals>
<Labels>
<Label Name='/s2mon/tid' Bit='6' />
</Labels>
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</Signals>
<Signals>
<Labels>
<Label Name='/s2mon/tid' Bit='7' />
</Labels>
</Signals>
<Signals>
<Labels>
<Label Name='/s2mon/lastackid' Bit='0' />
</Labels>
</Signals>
<Signals>
<Labels>
<Label Name='/s2mon/lastackid' Bit='1' />
</Labels>
</Signals>
<Signals>
<Labels>
<Label Name='/s2mon/lastackid' Bit='2' />
</Labels>
</Signal>
<Signals>
<Labels>
<Label Name='/s2mon/lastackid' Bit='3"' />
</Labels>
</Signal>
<Signals>
<Labels>
<Label Name='/s2mon/lastackid' Bit='4"' />
</Labels>
</Signals>
<Signals>
<Labels>
<Label Name='/s2mon/lastackid' Bit='5' />
</Labels>
</Signals>
<Signals>
<Labels>
<Label Name='/s2mon/lastackid' Bit='6' />
</Labels>
</Signals>
<Signals>
<Labels />
</Signal>
</Signals>
<NonATCLabels />
<WindowInfo WindowHandle='1l' WindowSettings='
&1t ;Setupé&gt;
&lt;Sampling PerDivision=&apos;5 ns&apos;
Delay=&apos;0 s&apos;/&gt;
&1t ;BusSignalsé&gt;

&lt;Clear/&gt;

&1t ;BusSignal Module=&apos;My 1682D-1&apos;
Name=&apos;My Bus l&apos; DefaultBase=&apos;Hex&apos;
Color=&apos; hFFFFFF&apos; Height=&apos;30&apos;/&gt;

&1t ;BusSignal Module=&apos;My 1682D-1&apos;
Name=&apos;/s2mon/tid&apos; DefaultBase=&apos;Hex&apos;
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Color=&apos; hFFFFFF&apos; Height=&apos;30&apos;/&gt;
&1t ;BusSignal Module=&apos;My 1682D-1&apos;
Name=&apos;/s2mon/s2mstate&apos;
DefaultBase=&apos;Hex&apos; Color=&apos; hFFFFFF&apos;
Height=&apos;30&apos;/&gt;
&lt;BusSignal Name=&apos;Time&apos; Color=&apos; hFFFFFF&apos;
Height=&apos;30&apos;/&gt;
&lt;/BusSignalsé&gt;
&lt;/Setupé&gt;
l/>
<WindowInfo WindowHandle='2' WindowSettings='
&1t ;BusSignalsé&gt;

&lt;Clear/&gt;

&1t ;BusSignal Module=&apos;My 1682D-1&apos;

Name=&apos; Sample Number&apos; Color=&apos; hFFFFFF&apos;
Alignment=&apos;Right&apos; Width=&apos;ll2&apos;/&gt;

&1t ;BusSignal Module=&apos;My 1682D-1&apos;

Name=&apos;My Bus l&apos; DefaultBase=&apos;Hex&apos;
Color=&apos; hFFFFFF&apos; Alignment=&apos;Right&apos;
Width=&apos;1ll3&apos;/&gt;

&1t ;BusSignal Name=&apos;Time&apos;
DefaultBase=&apos;Absolute&apos; Color=&apos;hFFFFFF&apos;
Alignment=&apos;Right&apos; Width=&apos;1l52&apos;/&gt;

&1t ;BusSignal Module=&apos;My 1682D-1&apos;
Name=&apos;/s2mon/tid&apos; DefaultBase=&apos;Hex&apos;
Color=&apos; hFFFFFF&apos; Alignment=&apos;Righté&apos;
Width=&apos;1ll3&apos;/&gt;

&1t ;BusSignal Module=&apos;My 1682D-1&apos;

Name=&apos; /s2mon/s2mstate&apos;
DefaultBase=&apos;Hex&apos; Color=&apos; hFFFFFF&apos;
Alignment=&apos;Right&apos; Width=&apos;120&apos;/&gt;
&lt;/BusSignalsé&gt;
|/>
<SymbolInfo ModuleHandle='1l' SymbolSettings='
&1t ;Module&gt;
&1t ;BusSignalSetup&gt;
&1t ;BusSignalsé&gt;
&lt;BusSignal Name=&apos;My Bus l&apos;/&gt;
&lt;Folder Name=&apos;Core 0 FPGA Probe&apos;
Comment=&apos;Created by FPGA Dynamic Probe-l&apos;&gt;
&lt;BusSignal Name=&apos;/s2mon/tid&apos;/&gt;
&lt;BusSignal Name=&apos;/s2mon/s2mstate&apos;/&gt;
&lt; /Folder&gt;
&lt; /BusSignalsé&gt;
&lt;NetlistImport/&gt;

&lt; /BusSignalSetupé&gt;

&lt;Config TimeOfTrigger=&apos;1.110240661 Gs&apos;
CorrelatedTriggerTime=&apos;0 s&apos;
UserSkewTime=&apos; 0 s&apos;
SystemTrigger=&apos; T&apos; /&gt ;

&lt; /Module&gt;
l/>
<TriggerInfo ModuleHandle='1l' TriggerSettings='
&1t ;Module&gt;
&1t ;Trigger Mode=&apos;State&apos; Type=&apos;Normal&apos;&gt;
&lt;StoreQual Mode=&apos;Custom&apos; &gt ;
&1t ;Event ParensNeeded=&apos;F&apos;&gt;
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&lt;Anything/&gt;
&lt; /Eventé&gt;
&1lt;/StoreQualé&gt;
&lt;Step Number=&apos;l&apos; &gt;
&1t ;If&gt;
&1t ;Event ParensNeeded=&apos;F&apos; &gt ;
&lt;BusSignal Name=&apos;/s2mon/tid&apos;
Bit=&apos;All&apos; Operator=&apos;Equals&apos;
Value=&apos;h3F&apos; /&gt ;
&lt; /Eventé&gt;
&1t ;Occurrence Value=&apos;l&apos;
Mode=&apos ; Eventual&apos; /&gt ;
&lt;Actioné&gt;
&lt;TriggerAction Operator=&apos;Fill Memory&apos; &gt;
&lt;StoreQual Mode=&apos;Custom&apos; &gt ;
&lt;Event ParensNeeded=&apos;F&apos;&gt;
&lt;DefaultStore/&gt;
&lt; /Event&gt;
&lt;/StoreQual&gt;
&lt; /TriggerAction&gt;
&lt; /Action&gt;
&lt;/If&gt;
&lt;/Stepé&gt;

&lt; /Trigger&gt;

&lt;Config TimeOfTrigger=&apos;1.110240661 Gs&apos;
CorrelatedTriggerTime=&apos; 0 s&apos;
UserSkewTime=&apos;0 s&apos;
SystemTrigger=&apos; T&apos; /&gt ;

&lt; /Module&gt ;
l/>
</Bank>
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<Banks> Element

The <Banks> element contains descriptions of banks within an Altera LAl core.
Children  This element can have the following children: <Bank> (see page 72).
Parents  This element can have the following parents: <Core> (see page 77).

Example <Banks>
<Bank Name='Bank 0' CalibrationBank='F' NumDataPins='1l6' State2X='F'>
</Bank>
<Bank Name='Bank 1' CalibrationBank='F' NumDataPins='16' State2X='F'>
</Bank>
<Bank Name='Bank 2' CalibrationBank='F' NumDataPins='1l6' State2X='F'>
</Bank>
<Bank Name='Bank 3' CalibrationBank='F' NumDataPins='16' State2X='F'>
</Bank>
<Bank Name='Test Bank' CalibrationBank='T' NumDataPins='16"
State2X='F'>
</Bank>
</Banks>
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Attributes

Children

Parents

Example

Probe Setup, XML Format

The <Cores element describes a core within a device on the JTAG chain

11

Name

ClockPodIndex

CoreCannotBeMaster

CorelsMaster
Latency
MinimumPeriod
Name

NumBanks
NumPins
NumSignals
SelectedBank
SelectedForUse
SelectedSignal
StateMode

TDM_1X

TestBankAvailable

TestBankMode

Type

ThresholdCode

Description
'number'

"F' (false)or 'T'" (true)
"F' (false)or ' T (true)
'number'
'number’
'string'
'number'
'number'
'number’
'number'

'F! (false)or ' T (true)
'number’

'F! (false)or ' T'" (true)
'F!' (false)or ' T (true)
"F' (false)or ' T (true)
'number '
'number'

'number'

This element can have the following children: <Banks> (see page /6), <PinMapping> (see

page 89) .

This element can have the following parents: <Cores> (see page 79).

<Core Name='Core-1'
NumBanks='5"' NumSignals='16"
ThresholdCode="'92"
SelectedForUse='T"
MinimumPeriod="'-1"

<Banks>

<Bank Name='Bank 0'

Type="'0"

State2X="'F'>

</Banks>

<Bank Name='Bank 1'

Keysight Altera FPGA Dynamic Probe Online Help

SelectedBank="'0"

TestBankAvailable='T'
CoreIsMaster='"T'
TestBankMode="'2"

CalibrationBank='F"

CalibrationBank="'F"

SelectedSignal="'-1"
NumPins="'17"

StateMode='T' TDM 1X='T'

ClockPodIndex='0"

CoreCannotBeMaster="'F'
Latency='4"'>

NumDataPins='16"

NumDataPins='16"
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State2X='F'>
</Banks>
<Bank Name='Bank 2' CalibrationBank='F' NumDataPins='16"
State2X='F'>
</Bank>
<Bank Name='Bank 3' CalibrationBank='F' NumDataPins='16"
State2X='F'>
</Bank>
<Bank Name='Test Bank' CalibrationBank='T' NumDataPins='16"
State2X='F'>
</Bank>
</Banks>
<PinMapping Attached='T' ModuleHandle='1l"'>
<DefinedProbes>
<Probe Name='Jl' Type='E5346A 34-ch Mictor single-ended probe's>
<Pods>
<Pod Index='0' />
<Pod Index='1l' />

</Pods>
<Signals>

</Signals>
</Probes>
</DefinedProbes>
</PinMapping>
</Core>
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<Cores> Element

The <Cores> element contains descriptions of cores within a device on the JTAG chain.

Children  This element can have the following children: <Core> (see page 77).
Parents  This element can have the following parents: <Devices> (see page 81).

Example <cores>
<Core Name='Core 0' Type='0' SelectedBank='0' SelectedSignal='-1"
NumBanks='5' NumSignals='16' NumPins='9' StateMode='T'
TDM_1X='F' ThresholdCode='92' TestBankAvailable='T'
ClockPodIndex='0' SelectedForUse='T' CorelIsMaster='F'
CoreCannotBeMaster='F' MinimumPeriod='-1' TestBankMode='2"
Latency="4">
<Banks>
</Banks>
<PinMapping Attached='T' ModuleHandle='1l'>
</PinMapping>
</Core>
<Core Name='Core 1' Type='0' SelectedBank='0' SelectedSignal='-1"
NumBanks='2' NumSignals='9' NumPins='9' StateMode='F'
TDM_1X='T' ThresholdCode='92' TestBankAvailable='F'
ClockPodIndex="'2"' SelectedForUse='T' CorelIsMaster='T'

CoreCannotBeMaster='F' MinimumPeriod='-1' TestBankMode='0"'>
<Banks>

</Banks>
<PinMapping Attached='T' ModuleHandle='1l'>
</PinMapping>
</Core>
</Cores>
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<DefinedProbes> Element

The <DefinedProbes> element contains defined probes.
Children  This element can have the following children: <Probe> (see page 93).
Parents  This element can have the following parents: <PinMapping> (see page 89).

Example <pefinedpProbes>
<Probe Name='Jl' Type='E5346A 34-ch Mictor single-ended probe'>
<Pods>
<Pod Index='0'/>
<Pod Index='1l'/>
</Pods>
<Signalss>
<Signal Name='ATDO' Pin='38' PinMapIndex='0"
ClockChannel='F' />
<Signal Name='ATD1l' Pin='36' PinMapIndex="'1"
ClockChannel='F' />
<Signal Name='ATD2' Pin='34' PinMapIndex='2"
ClockChannel='F' />
<Signal Name='ATD3' Pin='32' PinMapIndex='3"
ClockChannel='F' />
<Signal Name='ATD4' Pin='30' PinMapIndex="'4"
ClockChannel='F' />
<Signal Name='ATD5' Pin='28' PinMapIndex='5"
ClockChannel='F' />
<Signal Name='ATD6' Pin='26' PinMapIndex='6"
ClockChannel='F' />
<Signal Name='ATD7' Pin='24' PinMapIndex='7"
ClockChannel='F' />
<Signal Name='ATD8' Pin='22' PinMapIndex='8"
ClockChannel='F' />
<Signal Name='ATD9' Pin='20' PinMapIndex='9"
ClockChannel='F' />
<Signal Name='ATD10' Pin='18' PinMapIndex='10"
ClockChannel='F' />
<Signal Name='ATD11l' Pin='16' PinMapIndex='11"
ClockChannel='F' />
<Signal Name='ATD12' Pin='14' PinMapIndex='12"
ClockChannel='F' />
<Signal Name='ATD13' Pin='12' PinMapIndex='13"
ClockChannel='F' />
<Signal Name='ATD14' Pin='10' PinMapIndex='14"
ClockChannel='F' />
<Signal Name='ATCK' Pin='6' PinMapIndex='16"
ClockChannel='T' />
</Signals>
</Probe>
</DefinedProbes>
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<Device> Element

The <Devices element describes a device on the JTAG chain

Attributes

Name Description
CDCFilename 'string'
Configurable "F! (false)or ' T (true)
FPGAFilename 'string'
IRLength 'number'

Name 'string'
NumCores 'number’
SelectedForUse "F!' (false)or ' T " (true)
Type 'number'
UserRegNum 'number’

Children  This element can have the following children: <Cores> (see page 79).
Parents  This element can have the following parents: <Devices> (see page 83).

Exanuﬂe <Device Name='Device 1' Type='0' NumCores='2' UserRegNum='1l'
Configurable='T' IRLength='6' CDCFilename='C:\Documents and
Settings\user\My Documents\Keysight Technologies\Logic
Analyzer\Config Files\demo\Altera demo_V8.cdc'
FPGAFilename='C:\Documents and Settings\user\My Documents\Keysight
Technologies\Logic Analyzer\Config Files\demo\Altera demo_ V8.bit'
SelectedForUse="'F'>

<Cores>
<Core Name='Core 0' Type='0' SelectedBank='0' SelectedSignal='-1"
NumBanks='5"' NumSignals='16' NumPins='9' StateMode='T"
TDM_1X='F' ThresholdCode='92' TestBankAvailable='T'
ClockPodIndex='0"' SelectedForUse='T' CorelIsMaster='F'
CoreCannotBeMaster='F' MinimumPeriod='-1' TestBankMode='2"'
Latency="'4"'>
<Banks>
</Banks>
<PinMapping Attached='T' ModuleHandle='1l"'>
</PinMapping>
</Core>
<Core Name='Core 1' Type='0' SelectedBank='0' SelectedSignal='-1"
NumBanks='2"' NumSignals='9' NumPins='9' StateMode='F'
TDM_1X='T' ThresholdCode='92' TestBankAvailable='F'
ClockPodIndex='2"' SelectedForUse='T' CorelIsMaster='T'
CoreCannotBeMaster='F' MinimumPeriod='-1' TestBankMode='0"'>
<Banks>
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</Banks>
<PinMapping Attached='T' ModuleHandle='1l"'>

</PinMapping>
</Core>
</Cores>
</Device>

82 Keysight Altera FPGA Dynamic Probe Online Help



Probe Setup, XML Format

<Devices> Element

The <Devices> element contains descriptions of the devices on the JTAG chain.
Children  This element can have the following children: <Devices (see page 81).
Parents  This element can have the following parents: <Properties> (see page 94).

Example <Devices>
<Device Name='Device 0' Type='0' NumCores='0' UserRegNum='0"

Configurable='F' IRLength='8' CDCFilename='' FPGAFilename="'"
SelectedForUse='F'>
<Cores/>
</Devices>

<Device Name='Device 1' Type='0' NumCores='2' UserRegNum='1"
Configurable='T' IRLength='6' CDCFilename='C:\Documents and
Settings\user\My Documents\Keysight Technologies\Logic
Analyzer\Config Files\demo\Altera demo_V8.cdc'
FPGAFilename="'C:\Documents and Settings\user\My
Documents\Keysight Technologies\Logic Analyzer\Config
Files\demo\Altera demo V8.bit' SelectedForUse='F'>
<Cores>
<Core Name='Core 0' Type='0' SelectedBank='0"
SelectedSignal="'-1' NumBanks='5' NumSignals='16"
NumPins='9' StateMode='T' TDM_1X='F' ThresholdCode="'92"
TestBankAvailable='T' ClockPodIndex='0"
SelectedForUse='T' CorelsMaster='F"
CoreCannotBeMaster='F' MinimumPeriod='-1"
TestBankMode='2"' Latency='4"'>
<Banks>
</Banks>
<PinMapping Attached='T' ModuleHandle='1l"'>
</PinMapping>
</Core>
<Core Name='Core 1' Type='0' SelectedBank='0"
SelectedSignal='-1' NumBanks='2' NumSignals='9"
NumPins='9' StateMode='F' TDM 1X='T' ThresholdCode='92"
TestBankAvailable='F' ClockPodIndex='2"
SelectedForUse='T' CorelsMaster='T'
CoreCannotBeMaster='F' MinimumPeriod='-1"'
TestBankMode="'0">
<Banks>
</Banks>
<PinMapping Attached='T' ModuleHandle='1l"'>
</PinMapping>
</Core>
</Cores>
</Devices>
</Devices>
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<JTAG_Chain> Element

The <JTAG Chains> element describes the number of devices and the number of Altera LAl cores
on the JTAG chain.

Attributes
Name Description
NumATC II 'number’
NumDevices 'number'

Parents  This element can have the following parents: <Properties> (see page 94).

Example <JTAG Chain NumDevices='3' NumATC TIT='2' />
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<Label> Element

The <Labels> element describes a label within a signal.

11

Attributes
Name Description
Bit 'number'
Name 'string'

Parents  This element can have the following parents: <Labels> (see page 87).

Example <Label Name='/s2mon/tid' Bit='0' />

Keysight Altera FPGA Dynamic Probe Online Help
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<Label> Element (under NonATCLabels)

86

Attributes

Children
Parents

Example

The <Labels> element describes a bus/signal name within the NonATCLabels element.

Name

Comment

Handle

Name

Description

'string'

'number'

'string'

This element can have the following children: <Assignment> (see page 70).

This element can have the following parents: <NonATCLabels> (see page 88).

<NonATCLabels>

<Label Name='My Bus 2'

<Assignment
<Assignment
<Assignment
<Assignment
<Assignment
<Assignment
<Assignment
<Assignment
</Labels>
</NonATCLabels>

Pod="'1"
Pod="'1"
Pod="'1"
Pod="'1"
Pod="'1"
Pod="'1"
Pod="'1"
Pod="'1"

Comment=""

Channel="'0"
Channel="1"
Channel="'2"
Channel="3"
Channel="4"
Channel='5"
Channel='6"
Channel="7"

/>
/>
/>
/>
/>
/>
/>
/>

Handle='131"'>
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<Labels> Element

The <Labels> element contains descriptions of labels within a signal.
Children  This element can have the following children: <Label> (see page 85).
Parents  This element can have the following parents: <Signals> (see page 96).
Example <Labels>

<Label Name='/s2mon/tid' Bit='0' />
</Labels>
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<NonATCLabels> Element

88

Children
Parents

Example

The <NonATCLabels> element contains a bank's bus/signal names that were not imported from a
.cdc file or were renamed (for example, the Calibration Bus or any other renamed or additionally
defined bus/signal names).

This element can have the following children: <Label> (see page 86).

This element can have the following parents: <Bank> (see page 72).

<NonATCLabels>

<Label Name='My Bus 2'

<Assignment
<Assignment
<Assignment
<Assignment
<Assignment
<Assignment
<Assignment
<Assignment
</Label>
</NonATCLabels>

Pod="'1"
Pod="'1"
Pod="'1"
Pod="'1"
Pod="'1"
Pod="'1"
Pod="'1"
Pod="'1"

Comment=""

Channel="'0"
Channel="1"
Channel="'2"
Channel="'3"
Channel="'4"
Channel="'5"
Channel='6"
Channel="7"

/>
/>
/>
/>
/>
/>
/>
/>

Handle='131"'>
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<PinMapping> Element

The <PinMapping> element contains descriptions of pin mapping within an Altera LAl core.

Attributes
Name Description
Attached '"F'' (false)or ' T'' (true)
ModuleHandle 'number'

Children  This element can have the following children: <DefinedProbes> (see page 80).
Parents  This element can have the following parents: <Core> (see page 77).

Exanuﬂe <PinMapping Attached='T' ModuleHandle='1l"'>
<DefinedProbes>
<Probe Name='Jl' Type='E5346A 34-ch Mictor single-ended probe'>
<Pods>
<Pod Index='0'/>
<Pod Index='1'/>
</Pods>
<Signals>
<Signal Name='ATD0' Pin='38' PinMapIndex='0"
ClockChannel='F' />
<Signal Name='ATD1l' Pin='36' PinMapIndex="'1"
ClockChannel="'F' />
<Signal Name='ATD2' Pin='34' PinMapIndex='2"
ClockChannel="'F' />
<Signal Name='ATD3' Pin='32' PinMapIndex="'3"
ClockChannel='F' />
<Signal Name='ATD4' Pin='30' PinMapIndex='4"
ClockChannel="'F' />
<Signal Name='ATD5' Pin='28' PinMapIndex='5"
ClockChannel="'F' />
<Signal Name='ATD6' Pin='26' PinMapIndex='6"
ClockChannel='F' />
<Signal Name='ATD7' Pin='24"' PinMapIndex='7"
ClockChannel="'F' />
<Signal Name='ATD8' Pin='22' PinMapIndex='8"
ClockChannel="'F' />
<Signal Name='ATD9' Pin='20' PinMapIndex='9"
ClockChannel='F' />
<Signal Name='ATD10' Pin='18' PinMapIndex='10"
ClockChannel="F' />
<Signal Name='ATD11l' Pin='16' PinMapIndex='11"
ClockChannel="F' />
<Signal Name='ATD12' Pin='14"' PinMapIndex='12"
ClockChannel='F' />
<Signal Name='ATD13' Pin='12"' PinMapIndex='13"
ClockChannel="F' />
<Signal Name='ATD14' Pin='10' PinMapIndex='14"
ClockChannel="F' />
<Signal Name='ATCK' Pin='6' PinMapIndex='16"
ClockChannel='T' />
</Signals>

Keysight Altera FPGA Dynamic Probe Online Help



I Probe Setup, XML Format

</Probes>
</DefinedProbes>
</PinMapping>
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<Pod> Element

The <Pod> element describes the pod index used within a defined probe.

Attributes

Probe Setup, XML Format

11

Name Description

Index 'number'

Parents  This element can have the following parents: <Pods> (see page 92).

Example <pod Index='0'/>
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<Pods> Element

The <Pods> element contains the pods used by a defined probe.
Children  This element can have the following children: <Pod> (see page 91).
Parents  This element can have the following parents: <Probe> (see page 93).

Example <pods>
<Pod Index='0'/>
<Pod Index='1'/>

</Pods>
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The <Probe> element describes a defined probe.

Probe Setup, XML Format

11

Description

'string' (name of connector in device under test)

'string' (name of probe)

Attributes

Name
Name
Type

Children
page 100).

Parents

Exmnpb <Probe Name='Jl'

<Pods>

<Pod Index='0'/>
<Pod Index='1'/>

</Pods>

<Signalss>
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal

</Signals>

</Probes>

Keysight Altera FPGA Dynamic Probe Online Help

Name='"'ATDO'
Name='"'ATD1'
Name='ATD2'
Name='ATD3'
Name='ATD4'
Name='ATD5'
Name='ATD6'
Name='"'ATD7'
Name='ATDS8'
Name='ATD9'
Name='ATD10"'
Name='ATD11'
Name='ATD12'
Name='ATD13'
Name='ATD14'
Name='ATCK'

Pin='38"
Pin='36"
Pin="'34"
Pin='32"
Pin='30"
Pin='28"
Pin='26"
Pin='24"
Pin="'22"
Pin='20"
Pin='18"
Pin='16"
Pin='14"
Pin='12"
Pin='10"
Pin='6"

PinMapIndex='0"
PinMapIndex='1"
PinMapIndex="'2"
PinMapIndex="'3"
PinMapIndex="'4"
PinMapIndex='5"
PinMapIndex="'6"
PinMapIndex="'7"
PinMapIndex="'8"
PinMapIndex='9"'

This element can have the following children: <Pods> (see page 92), <Signals> (see

This element can have the following parents: <DefinedProbes> (see page 80).

Type='E5346A 34-ch Mictor single-ended probe's>

ClockChannel="'F' />
ClockChannel='F' />
ClockChannel='F' />
ClockChannel='F' />
ClockChannel='F' />
ClockChannel="'F' />
ClockChannel="'F' />
ClockChannel='F' />
ClockChannel='F' />
ClockChannel='F' />

PinMapIndex='16"

PinMapIndex='10"
PinMapIndex='11"
PinMapIndex="'12"
PinMapIndex="'13"
PinMapIndex="'14"

ClockChannel="'T"

ClockChannel="'F'
ClockChannel="'F'
ClockChannel="'F'
ClockChannel="'F'
ClockChannel="F'
/>

/>
/>
/>
/>
/>
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<Properties> Element

The <Propertiess> element contains setup information for the FPGA dynamic probe.

Children  This element can have the following children: <ATC_II> (see page 71), <JTAG Chain> (see
page 84), <Devices> (see page 83).

Parents  This element can have the following parents: "<Probe>" (in the online help).

When used in COM automation, this element is returned by the "QueryCommand method" (in the
online help)'s GetAllSetup and GetProperties queries. You can also use this element string as an
XMLCommand with the "DoCommands method" (in the online help) to configure the FPGA dynamic
probe.

Example <propertiess
<ATC_II SelectedDevice='l' SelectedCore='1l' CableType='0"
ParallelCableType='0' ParallelCableSpeed='2"
ParallelCablePort='0' USBCableSpeed='0'/>
<JTAG Chain NumDevices='2' NumATC II='2'/>
<Devices>
<Device Name='Device 0' Type='0' NumCores='0' UserRegNum='0"
Configurable='F' IRLength='8' CDCFilename="'"
FPGAFilename='"' SelectedForUse='F'>
<Cores/>
</Device>
<Device Name='Device 1' Type='0' NumCores='2' UserRegNum='1"
Configurable='T' IRLength='6' CDCFilename='C:\Documents
and Settings\user\My Documents\Keysight Technologies\Logic
Analyzer\Config Files\demo\Altera demo V8.cdc'
FPGAFilename="'C:\Documents and Settings\user\My
Documents\Keysight Technologies\Logic Analyzer\Config
Files\demo\Altera demo V8.bit' SelectedForUse='F'>
<Cores>
<Core Name='Core 0' Type='0' SelectedBank='0"
SelectedSignal='-1' NumBanks='5' NumSignals='16"
NumPins='9' StateMode='T' TDM 1X='F'
ThresholdCode='92"' TestBankAvailable='T'
ClockPodIndex='0"' SelectedForUse='T'
CorelsMaster='F' CoreCannotBeMaster='F'
MinimumPeriod='-1' TestBankMode='2' Latency='4"'>
<Banks>
</Banks>
<PinMapping Attached='T' ModuleHandle='1l"'>
</PinMapping>
</Core>
<Core Name='Core 1' Type='0' SelectedBank='0"
SelectedSignal="'-1' NumBanks='2' NumSignals='9'
NumPins='9' StateMode='F' TDM 1X='T'
ThresholdCode='92"' TestBankAvailable='F"'
ClockPodIndex='2"' SelectedForUse='T' CorelIsMaster='T'
CoreCannotBeMaster='F' MinimumPeriod='-1"
TestBankMode='0">
<Banks>

</Banks>
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<PinMapping Attached='T' ModuleHandle='1l'>

</PinMapping>
</Core>
</Cores>
</Device>
</Devices>
</Properties>

Keysight Altera FPGA Dynamic Probe Online Help
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<Signal> Element (under Bank)

The <Signals element describes a signal within a bank.
Children  This element can have the following children: <Labels> (see page 87).
Parents  This element can have the following parents: <Signals> (see page 98).

Example <signals
<Labels>
<Label Name='/s2mon/tid' Bit='0' />
</Labels>
</Signals>
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<Signal> Element (under Probe)

The <Signals> element describes a signal within a defined probe.

11

Attributes
Name Description
ClockChannel "F! (false)or 'T'" (true)
Name 'string'
PinMapIndex 'number'

Parents  This element can have the following parents: <Signals> (see page 100).

Example <Signal Name='ATDO' Pin='38' PinMapIndex='0' ClockChannel='F' />

Keysight Altera FPGA Dynamic Probe Online Help
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<Signals> Element (under Bank)

The <Signals> element contains descriptions of signals within a bank.

Children  This element can have the following children: <Signals> (see page 96).

Parents  This element can have the following parents: <Bank> (see page 72).

Example <signals>

98

<Signals>
<Labels>
<Label
</Labels>
</Signal>
<Signals>
<Labels>
<Label
</Labels>
</Signals>
<Signals>
<Labels>
<Label
</Labels>
</Signals>
<Signal>
<Labels>
<Label
</Labels>
</Signals>
<Signals>
<Labels>
<Label
</Labels>
</Signals>
<Signals>
<Labels>
<Label
</Labels>
</Signal>
<Signals>
<Labels>
<Label
</Labels>
</Signals>
<Signals>
<Labels>
<Label
</Labels>
</Signals>
<Signals>
<Labels>
<Label
</Labels>
</Signals>
<Signals>
<Labels>

Name='/s2mon/tid' Bit='0' />

Name='/s2mon/tid' Bit='1' />

Name='/s2mon/tid' Bit='2' />

Name='/s2mon/tid' Bit='3' />

Name='/s2mon/tid' Bit='4' />

Name='/s2mon/tid' Bit='5' />

Name='/s2mon/tid' Bit='6' />

Name='/s2mon/tid' Bit='7' />

Name="'/s2mon/lastackid’

Bit='0"' />
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<Label Name='/s2mon/lastackid' Bit='1"
</Labels>
</Signals>
<Signals>
<Labels>
<Label Name='/s2mon/lastackid' Bit='2"'
</Labels>
</Signal>
<Signals>
<Labels>
<Label Name='/s2mon/lastackid' Bit='3"'
</Labels>
</Signals>
<Signals>
<Labels>
<Label Name='/s2mon/lastackid' Bit='4"
</Labels>
</Signals>
<Signals>
<Labels>
<Label Name='/s2mon/lastackid' Bit='5"
</Labels>
</Signals>
<Signals>
<Labels>
<Label Name='/s2mon/lastackid' Bit='6"
</Labels>
</Signals>
<Signals>
<Labels />
</Signals>
</Signals>

Keysight Altera FPGA Dynamic Probe Online Help
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Probe Setup, XML Format

<Signals> Element (under Probe)

100

The <Signals> element contains the signals used by a defined probe.

Children  This element can have the following children: <Signals> (see page 97).

Parents  This element can have the following parents: <Probe> (see page 93).

Example <signals>

<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal
<Signal

</Signals>

Name='ATDO' Pin='38' PinMapIndex='0' ClockChannel='F' />
Name='ATD1l' Pin='36' PinMapIndex='1l' ClockChannel='F' />
Name='ATD2' Pin='34' PinMapIndex='2' ClockChannel='F' />
Name='ATD3' Pin='32' PinMapIndex='3' ClockChannel='F' />
Name='ATD4' Pin='30' PinMapIndex='4' ClockChannel='F' />
Name='ATD5' Pin='28' PinMapIndex='5' ClockChannel='F' />
Name='ATD6' Pin='26' PinMapIndex='6' ClockChannel='F' />
Name='ATD7' Pin='24' PinMapIndex='7' ClockChannel='F' />
Name='ATD8' Pin='22' PinMapIndex='8' ClockChannel='F' />
Name='ATD9' Pin='20' PinMapIndex='9' ClockChannel='F' />
Name='ATD10' Pin='18' PinMapIndex='10' ClockChannel='F' />
Name='ATD11l' Pin='16"' PinMapIndex='11' ClockChannel='F' />
Name='ATD12' Pin='14' PinMapIndex='12' ClockChannel='F' />
Name='ATD13' Pin='12"' PinMapIndex='13' ClockChannel='F' />
Name='ATD14' Pin='10' PinMapIndex='14' ClockChannel='F' />
Name='ATCK' Pin='6' PinMapIndex='16' ClockChannel='T' />
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<Symbollnfo> Element

The <SymbolInfos> elements contain the module bus/signal symbol settings associated with a
particular bank.

Attributes
Name Description
ModuleHandle 'number'
SymbolSettings 'string'

Parents  This element can have the following parents: <Bank> (see page 72).

Exanuﬂe <SymbolInfo ModuleHandle='1l' SymbolSettings='
&1t ;Module&gt;
&1t ;BusSignalSetupé&gt;
&1t ;BusSignalsé&gt;
&1lt;BusSignal Name=&apos;My Bus l&apos;/&gt;
&lt;Folder Name=&apos;Core 0 FPGA Probe&apos;
Comment=&apos; Created by FPGA Dynamic Probe-l&apos;&gt;
&lt;BusSignal Name=&apos;/s2mon/tid&apos;/&gt;
&lt;BusSignal Name=&apos;/s2mon/s2mstate&apos; /&gt ;
&1lt;/Folder&gt;
&lt; /BusSignals&gt;
&lt;NetlistImport/&gt;
&lt; /BusSignalSetupé&gt;
&lt;Config TimeOfTrigger=&apos;1.110240661 Gs&apos;
CorrelatedTriggerTime=&apos;0 s&apos;
UserSkewTime=&apos;0 s&apos; SystemTrigger=&apos;T&apos;/&gt;
&lt; /Module&gt ;
l/>

SeeAlso - "<Module> Element (under Configuration Setup)" (in the online help)
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<Triggerinfo> Element

The <TriggerInfos elements contain the module trigger settings associated with a particular

bank.

Attributes
Name Description
ModuleHandle 'number’
TriggerSettings 'string'

Parents  This element can have the following parents: <Bank> (see page 72).

Exmnpw <TriggerInfo ModuleHandle='1l' TriggerSettings="'
&1t ;Module&gt;
&lt;Trigger Mode=&apos;State&apos; Type=&apos;Normal&apos;&gt;
&lt;StoreQual Mode=&apos;Custom&apos; &gt ;
&lt;Event ParensNeeded=&apos;F&apos;&gt;
&lt;Anything/&gt;
&lt; /Eventé&gt;
&lt;/StoreQual&gt;
&1t ;Step Number=&apos;l&apos;&gt;
&lt;If&gt;
&lt;Event ParensNeeded=&apos;F&apos; &gt ;
&lt;BusSignal Name=&apos;/s2mon/tid&apos;
Bit=&apos;All&apos; Operator=&apos;Equals&apos;
Value=&apos;h3F&apos;/&gt;
&lt; /Eventé&gt;
&1t ;Occurrence Value=&apos;l&apos;
Mode=&apos ; Eventual&apos; /&gt ;
&lt;Actioné&gt;
&lt;TriggerAction Operator=&apos;Fill Memory&apos;&gt;
&lt;StoreQual Mode=&apos;Custom&apos; &gt ;
&lt;Event ParensNeeded=&apos;F&apos;&gt;
&1lt;DefaultStore/&gt;
&lt; /Eventé&gt;
&lt;/StoreQuals&gt;
&lt; /TriggerAction&gt;
&lt; /Action&gt;
&lt; /Ifs&gt;
&lt; /Stepé&gt;

&lt; /Trigger&gt;

&lt;Config TimeOfTrigger=&apos;1.110240661 Gs&apos;
CorrelatedTriggerTime=&apos;0 s&apos;
UserSkewTime=&apos;0 s&apos; SystemTrigger=&apos;T&apos;/&gt;

&lt; /Module&gt ;
!/>

See Also - "<Module> Element (under Configuration Setup)" (in the online help)
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<WindowlInfo> Element

The <WwindowInfo> elements contain the display window settings associated with a particular

bank.

Attributes
Name Description
WindowHandle 'number’
WindowSettings 'string’

Parents  This element can have the following parents: <Bank> (see page 72).

Example <windowInfo WindowHandle='1' WindowSettings="
&1t ; Setup&gt;
&lt;Sampling PerDivision=&apos;5 ns&apos; Delay=&apos;0 s&apos;/&gt;
&1t ;BusSignalsé&gt;
&lt;Clear/&gt;
&1t ;BusSignal Module=&apos;My 1682D-1&apos;
Name=&apos;My Bus l&apos; DefaultBase=&apos;Hex&apos;
Color=&apos; hFFFFFF&apos; Height=&apos;30&apos;/&gt;
&1t ;BusSignal Module=&apos;My 1682D-1&apos;
Name=&apos;/s2mon/tid&apos; DefaultBase=&apos;Hex&apos;
Color=&apos; hFFFFFF&apos; Height=&apos;30&apos;/&gt;
&1t ;BusSignal Module=&apos;My 1682D-1&apos;
Name=&apos;/s2mon/s2mstate&apos;
DefaultBase=&apos;Hex&apos; Color=&apos;hFFFFFF&apos;
Height=&apos;30&apos; /&gt ;
&1t ;BusSignal Name=&apos;Time&apos; Color=&apos;hFFFFFF&apos;
Height=&apos;30&apos; /&gt ;
&lt;/BusSignals&gt;
&lt;/Setupé&gt;
|/>
<WindowInfo WindowHandle='2' WindowSettings="
&1t ;BusSignalsé&gt;

&lt;Clear/&gt;

&1t ;BusSignal Module=&apos;My 1682D-1&apos;

Name=&apos; Sample Number&apos; Color=&apos;hFFFFFF&apos;
Alignment=&apos;Right&apos; Width=&apos;1ll2&apos;/&gt;

&1t ;BusSignal Module=&apos;My 1682D-1&apos;

Name=&apos;My Bus l&apos; DefaultBase=&apos;Hex&apos;
Color=&apos; hFFFFFF&apos; Alignment=&apos;Righté&apos;
Width=&apos;1ll3&apos;/&gt;

&lt;BusSignal Name=&apos;Time&apos; DefaultBase=&apos;Absolute&apos;
Color=&apos; hFFFFFF&apos; Alignment=&apos;Right&apos;
Width=&apos;1l52&apos;/&gt;

&1t ;BusSignal Module=&apos;My 1682D-1&apos;

Name=&apos; /s2mon/tid&apos; DefaultBase=&apos;Hex&apos;
Color=&apos; hFFFFFF&apos; Alignment=&apos;Righté&apos;
Width=&apos;ll3&apos;/&gt;

&1t ;BusSignal Module=&apos;My 1682D-1l&apos;
Name=&apos;/s2mon/s2mstate&apos; DefaultBase=&apos;Hex&apos;
Color=&apos; hFFFFFF&apos; Alignment=&apos;Righté&apos;
Width=&apos;1l20&apos; /&gt ;
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&lt;/BusSignalsé&gt;
|/>

See Also - "<Window> Element (under Configuration Setup)" (in the online help)
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bus/signal names, renaming FPGA, 30

bus/signal names, trimming FPGA, 30

C

Cable Connection dialog, 58

cable connection, selecting type of, 26
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preparation steps, 17

probe, mapping multiple cores to two
halves of the same, 33

Probe, XML element, 93

106

Probes toolbar, 37 U
probes, adding/editing, 59
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Q XML format, FPGA dynamic probe, 69
Quartus Il Programmer software,

Altera, 18
R
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reference, FPGA dynamic probe, 57
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S

script error, 41

Select FPGA Configuration File
dialog, 60

Select Signal Import File dialog, 61
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selecting, 37

signal import file, FPGA, 61

signal names (FPGA), importing from
LAl file, 29
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dynamic probe, 43

Symbollnfo, XML element, 101

T

timing zoom disabled by FPGA
dynamic probe, 37

tool tip, mapping FPGA debug pins, 33
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