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1 ‘ ‘ Agilent’s FPGA dynamic probe provides greater
real-time measurement productivity for MSO-based

validation of FPGAs and the surrounding system.

] ) The tool features:
This document addresses common MSO questions

whose answers are not found in the N5433A and « Increased visibility —Traditional probing limits
N5434A FPGA dynamic probe data sheets available at engineers to measuring signals at the periphery
www.agilent.com/find/6000-altera of the FPGA. With Agilent’s FPGA dynamic
www.agilent.com/find/7000-altera probe, engineers are able to measure up to 256
www.agilent.com/find/8000-altera internal FPGA signals for each external FPGA pin

dedicated to debug.

¢ Faster probing changes — Agilent’s FPGA
dynamic probe enables your design team to move
probe points internal to the FPGA with a mouse
click — without any design changes and without
any changes to the timing of your design.

¢ Automatic setup of the MSO — The FPGA dynamic
probe maps internal signal names from your
FPGA design tool to the labels on your MSO
digital channels. The signal-naming capability of
the Agilent FPGA probe eliminates mistakes and
saves you the time it would take to manually set
up signal and bus names and MSO digital channel
connections, providing a significant advantage
over instruments without this capability.
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Q1 What Altera Software is required to use
Agilent’s FPGA Dynamic Probe?

You will need Altera’s Quartus II FPGA Design
Software, version 6.0 or higher. Quartus II includes
Altera’s Logic Analyzer Interface (LAI) that
provides the MUX core and insertion mechanisms
to enable FPGA dynamic probe.

The most typical use model with Infiniium MSOs

is to run the FPGA dynamic probe application on
the PC in your Infiniium MSO. You will need to also
install Altera’s Quartus II Programmer Software on
your Infiniium MSO to provide the necessary drivers
for control of the Altera JTAG cable.

For the Series 6000 MSO use model, run the FPGA
dynamic probe application on your PC. The PC
connects to your MSO via LAN, GPIB, or USB

and passes setup information to the digital MSO
channels. You will need to also install Altera’s
Quartus II Programmer Software on the same PC
that FPGA dynamic probe application is running
to provide the necessary drivers for control of the
Altera JTAG cable.

QZ | already put my own MUXes in my FPGA design
to better utilize debug pins. How is this solution
better?

FPGA dynamic probe was designed to have minimal
intrusion in both the design flow and the design
itself. Here are the top areas where the FPGA
dynamic probe solution will save you work and
time, even if you already use your own MUXes.

1. FPGA dynamic probe does not require you to
modify your HDL code. Altera’s LAI Interface
Editor lets you specify details of the MUX and
automatically includes it in your FPGA. Teams
not using FPGA dynamic probe must modify HDL
code to include MUXes.

2. Control of which signals are presented for
measurement is done from the FPGA dynamic
probe GUI in about a second (only 2 mouse
clicks). Teams not using FPGA dynamic probe
must design in special capability (such as
changing register values) to change which
signals are presented to IO pins.

3. With FPGA dynamic probe, signal names are
imported from the FPGA Design Tools and
automatically updated in the MSO each time the
user selects a new signal bank to measure. This
saves considerable time and reduces errors over a
manual process for making sure the MUX outputs
are correctly reflected in the MSO.

Q3 When would | want to use an LAl state core
(synchronous) versus a timing (asynchronous) core?

State cores:
* Are most typical as they provide synchronous
measurements inherent to FPGA debug.

¢ Provide most-accurate measurements for
functional debug in one time domain.

¢ Register outputs to synchronize sampling data
with your system’s clock.

Timing cores:
e Are best for measurements across multiple time
domains.

* Run at fastest-possible speed of device, no
registering of MUX inputs or outputs.

Q4 Can | use FPGA dynamic probe with multiple
MSO0s?

With option 002, a PC-locked license, the FPGA
dynamic probe is licensed to the PC and not to the
MSO. When the PC with the FPGA dynamic probe
license connects to an MSO, the application is
enabled on the connected MSO. So, a single PC with
a license could be shared between multiple MSOs in
a lab.

QE Who do | contact if I'm having problems?

Altera provides the LAI Editor and core, including
expertise on inserting the core into your design.
Agilent’s expertise is on the FPGA dynamic probe
application. Agilent and Altera work together on
issues that cross company boundaries.



Qﬁ What if | didn’t assign all of the signals of
interest early when | created the LAl core?

Altera supports incremental compilation in Quartus
II with the LAI. This feature allows you to preserve
the synthesis and fitting of your original design and
add the LAI to your design without recompiling your
original source code.

Q7 Can | use the FPGA dynamic probe application
to download configuration bits into my Altera FPGA?

Yes.

Q8 What Altera JTAG cables work with FPGA
dynamic probe?

Altera ByteBlaster, USB Blaster and MasterBlaster
cables. The cable makes a connection between the
parallel or USB port on your Infiniium MSO or PC,
and the JTAG pins on the FPGA.

QQ Can | use a different clock on each bank or do |
need a clock with each bank?

Timing cores do not have a clock, because
information is sampled asynchronously using the
MSO’s internal clock. For state cores, the LAI core
has a master clock that is used for all banks.

Q10 What limitations are there with signal and bus
names on MS0s?

Infiniium MSOs support up to 4 groupings of signals
into buses. The application will automatically group
signals into buses when appropriate. Additional
signals will be displayed independently. Each signal
or bus group is identified by a label of up to 16
characters.

Series MSOs support up to 2 groupings of signals
into buses. The application will automatically group
signals into buses when appropriate. Additional
signals will be displayed independently. Each
signal or bus group is identified by a label of up to 6
characters.

Q11 How many simultaneous signals can | measure
on an MS0?

Infiniium and InfiniiVision MSOs have 16 digital
channels. If using LAI state cores, you will need
to monitor the clock output to trigger on and view
valid state measurements. This leaves 15 other
digital channels available for simultaneously
capturing 15 internal signals. Valid states can be
found at the intersection of clock edges and signal
patterns.

Infiniium MSOs have an added pseudo “state
clock” feature. Specify the digital or analog channel
that is connected to the LAI clock output. A post
processing algorithm filters the digital channel
acquisition and displays states that were valid

on the clock edge exclusively. All intermediate
states are filtered out to make state analysis
measurements. When an analog scope channel
acquires the LAI clock output, this leaves 16
simultaneous digital channels for signal capture.

(12 Which Altera FPGAs are supported?

FPGA dynamic probe supports Altera Stratix,
Stratix GX, Stratix II, Stratix II GX, Cyclone, Cyclone
II, Max II, APEX II, Apex 20K, and Excalibur.

Q13 What triggering resources are available with
the FPGA dynamic probe?

The full trigger resources of the Agilent MSO are
available. For LAI state cores, state triggering will
be specified by selecting an ANDing of the LAI
clock output edge with the desired state pattern.
Additionally, trigger conditions can include the
MSO’s analog channels.



Q14 What special pinouts are required by FPGA

dynamic probe?

No special pinouts are required. The FPGA dynamic

probe includes a graphical feature called graphical
pin mapping. This feature lets you visually tell the

tool how the FPGA physical pins that carry the MUX

output are connected to the MSO channels. If you
are using a traditional probing connection, such
as a flying leads, Mictor or Samtec connector, or a
soft touch probe, the graphic lets you specify the

location of each LAI output.

Q15 How do I trigger on and display valid states on

an Infiniium MS0?

Infiniium MSOs incorporate some logic analysis
state capabilities useful for making FPGA
measurements. Using pattern trigger, setup a state
trigger on ATC2 clock edge and desired digital

pattern.

After acquiring the data, use the post-processing

“State clock” feature to transform the timing

waveforms into state waveforms. Valid states are
shown and invalid states are filtered. Any of the 16

digital channels or any of the analog channels can be
set as the state clock. Using an analog channel state
clock allows you to retain all 16 digital channels for

bus measurement.
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Q16 How do | trigger on and display valid states on
an InfiniiVision 6000 or 7000 Series MS0?

InfiniiVision MSOs incorporate logic state triggering
for triggering on specific states. Because the

ATC2 core outputs both the clock signal and bus
values, triggering on the combination ensures your
state trigger is valid—even though the MSO digital
channels are sampling asynchronously

Set up a valid state trigger by specifying the
appropriate ATC2 clock edge and the desired
bus/signal pattern. Track valid states by measuring
the bus value on each clock edge.

ATC2 CLK output

ATC2 data output (ATD) | - X X

Valid Valid Valid
state state state



Agilent Email Updates

www.agilent.com/find/emailupdates
Get the latest information on the products
and applications you select.

©) Agilent Direct

www.agilent.com/find/agilentdirect
Quickly choose and use your test
equipment solutions with confidence.

Agilent
Open 'zor

www.agilent.com/find/open

Agilent Open simplifies the process of
connecting and programming test systems
to help engineers design, validate and
manufacture electronic products. Agilent
offers open connectivity for a broad range
of system-ready instruments, open industry
software, PC-standard I/0 and global
support, which are combined to more
easily integrate test system development.

LXI

www.Ixistandard.org
LXI is the LAN-based successor to GPIB,

providing faster, more efficient connectivity.

Agilent is a founding member of the LXI
consortium.

Remove all doubt

Our repair and calibration services
will get your equipment back to you,
performing like new, when promised.
You will get full value out of your Agilent
equipment throughout its lifetime. Your
equipment will be serviced by Agilent-
trained technicians using the latest
factory calibration procedures, automated
repair diagnostics and genuine parts. You
will always have the utmost confidence
in your measurements.

Agilent offers a wide range of additional
expert test and measurement services
for your equipment, including initial
start-up assistance, onsite education
and training, as well as design, system
integration, and project management.

For more information on repair and
calibration services, go to:

www.agilent.com/find/removealldoubt

www.agilent.com

For more information on Agilent
Technologies’ products, applications or
services, please contact your local Agilent
office. The complete list is available at:

www.agilent.com/find/contactus

Americas

Canada
Latin America
United States

(877) 894-4414
305 269 7500
(800) 829-4444

Asia Pacific
Australia 1800 629 485
China 8008100189
Hong Kong 800 938 693
India 1800112929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 1800375 8100
Taiwan 0800 047 866
Thailand 1800 226 008
Europe & Middle East
Austria 0820 87 44 11
Belgium 32(0) 24049340
Denmark 4570131515
Finland 358 (0) 10 855 2100
France 0825010 700"

*0.125 € fixed network rates
Germany 01805 24 6333**

**0.14 €/minute
Ireland 1890 924 204
Israel 972-3-9288-504/544
Italy 3902 92 60 8484
Netherlands 31 (0) 20 547 2111
Spain 34 (91) 631 3300
Sweden 0200-88 22 55
Switzerland (French)

44 (21) 8113811 (Opt 2)
Switzerland (German)

0800 80 53 53 (Opt 1)

United Kingdom 44 (0) 118 9276201
Other European countries:
www.agilent.com/find/contactus
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