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1 Overview

Thank you for choosing Pico Computing FPGA products. This manual will help you getting started with
the Pico E-17. The E-17 is modular ExpressCard format platform that can be used intwo fundamental
ways, either plug-in or stand-alone. This document describes how to use E-17  as a plug-in card.
Standalone modes of use, using the Xilinx ISE Design Suite software for development, are described
in the E-17 Base System Builder documentation.

Plug-In Mode

In plug-in mode, the E-17 is physically attached to a host computer using the PCI Express interface for
host system communication. FPGA bitmaps may be downloaded via either the PCI Express interface,
or via a JTAG programming cable. The card may be physically inserted into an ExpressCard slot (for
example in a notebook PC), or it may be installed into a desktop workstation or server using a PCI
Express to ExpressCard adapter.

In some cases, for example when operating temperature is a factor, the E-17 may be attached to a
notebook PC using an ExpressCard extender. In cluster situations, multiple E-17 cards may be
installed into a backplane, which is then plugged into an 8X or 16X PCI Express socket.

Other manuals in this help library can be located at GuideToDocumentation.pdf

NOTE: This link will access the pdf from the PicoComputing.com Website .

2 Installing E-17

This section describes the procedure for installing the E-17 card and enabling the drivers. After the
E-17 has been installed, you should take time to go through the PicoBus Counter example to verify
correct installation of the software and hardware, and to learn how to use the card.

Installing the Pico Computing Software

Before installing the Card into a slot in your laptop or server, you will need to install the Pico Computing
software installer. This installer will ask you for the type of Card being installed, and will copy relevant
files to your host system. The installer will also copy certain driver-related files to your system.

Note: You should not plug the E-17 card into the slot of the host computer before running the installer.

Installing and Enabling the E-17 Card

1. During installation of software, you will be asked to put your E-17 card into the slot of your host
computer. When you do this, Windows will recognize that a new device has been attached and will
display the Found New Hardware Wizard dialog:

http://www.picocomputing.com/pdf/www/Software/Software%20Documentation(pdf)/GuideToDocumentation.pdf
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2. Select "No, not at this time" and click Next.
3. On the next Wizard screen, select "Install from a list or specific location", and Click Next.
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4. Select "Search for the best driver in these locations", and select "Include the location in the search:"
Navigate to C:\Pico\Driver, or to the directory in which you have installed the Pico software. (For
brevity, this document assumes you have installed into C:\Pico.)

5. Click Next.

When your E-17 hardware is installed, the Wizard screen should look like this:
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Congratulations, you have installed your E-17 card, and it is ready to use.

If you were unable to install the E-17 card using the above procedure, please refer to the Hardware
Troubleshooting section of this document.

3 Running PicoBus Counter

The PicoBus Counter Example

The PicoBus Counter example provides a quick and easy way to verify correct operation of your E-17
card, and also demonstrates the basic methods of communication between the card and a host
computer. This example is provided as a pre-built executable and corresponding FPGA bitmap. You
can also use Microsoft Visual Studio to modify and build your own application, based on the PicoBus
sample.

NOTE: Visual Studio 2008 or Visual Studio Express 2008 is required to build all Pico software
samples.

To run the PicoBus Counter example:

1. Open a Windows Command prompt.
2. Navigate to C:\pico\Samples\PicoBus_counter\software_using_channel
3. Type "PicoBus_counter.exe" and press enter. This will run the PicoBus_counter program.

When it runs, the PicoBus_counter program will first load the FPGA bitmap onto the E-17 via the
ExpressCard (PCI Express) interface, and then run through the demo. After the demo has successfully
completed, the console window display should look like this:
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What you are seeing in this simple example are incrementing integers being produced by the FPGA
firmware, and transmitted across the ExpressCard connection via the PicoBus hardware/software
interface.

Modifying and Building the PicoBus Counter Example

The source for the PicoBus counter software is in the following directory (this is not the firmware: see
E-17 PicoBus Firmware):

C:\pico\Samples\PicoBus_counter\E101_software_using_channel

In this folder you will also find a Visual Studio project. If you examine this project, you will find that the
file PicoBus_Counter.cpp makes reference to a file called E17FX70T_PicoBus_counter.bit or
E17SX50T_PicoBus_counter.bit, located in C:\pico\Samples\PicoBus_counter\firmware. This is the bit
file that is loaded into the FPGA when this example is executed. To change the software application to
use another bit image, change line 20:

For more information, refer to the PicoBus documentation in C:\Pico\Samples\PicoBus_counter\doc.

4 E-17 PicoBus Firmware

NOTE: Xilinx ISE Design Suite 11 is required to build bit images,
and webpack will not work!
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There two options for building bit images:

1. ISE - Pre-built ISE project. ISE is a gui that calls the Xilinx tools to build the bit images.
2. Batch File - Batch files that call the different tools to build the bit images.

4.1 ISE

To build the firmware follow these steps:
1. Open ISE, and select open project
2. The ise projects are located in

C:\Pico\samples\PicoBus_counter\firmware\ISE_11_E17FX70T_PicoBus_counter, open the
ISE_E17FX70T_PicoBus_counter.xise
a. For the E-17SX50T:

C:\Pico\samples\PicoBus_counter\firmware\ISE_11_E17SX50T_PicoBus_counter, open the
ISE_E17SX50T_PicoBus_counter.xise

3. Once the project is opened it should look like this:

4. To generate the bit image double click the Generate Programming File
a. This will run through the Xilinx design flow

Modifying the firmware

The PicoBus_counter.v is a good place to start modifying the firmware. Double clicking the
PicoBus_counter.v will open the verilog up in a text editor for modification.

For more information, refer to the PicoBus documentation in C:\Pico\Samples\PicoBus_counter\doc.

4.2 Batch File

To build the firmware follow these steps:
1. Open a command prompt and navigate to C:\Pico\Samples\PicoBus_counter\firmware
2. To build the bit image type the following and hit enter:
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a. Note: for the E17SX50T type: build e17sx50t.fwproj
3. This will call the Xilinx tools, and when the bit image is created a log file will open and the screen

shot will look like this:

a. Note: the curser will return to the command prompt when the log file is closed.
4. Bit image will be placed in

C:\pico\Samples\PicoBus_counter\firmware\E17FX70T_PicoBus_counter.bit

Modifying the firmware

The PicoBus_counter.v is a good place to start modifying the firmware, and this file can be found in
C:\Pico\Samples\PicoBus_counter\firmware\PicoBus_counter.v. The file can be opened with any text
editor.

For more information, refer to the PicoBus documentation in C:\Pico\Samples\PicoBus_counter\doc.

5 Hardware Troubleshooting

Installation Problems

The E-17 is not recognized by Windows when inserted into the ExpressCard slot.

Problems During Operation
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ExpressCard slot suddenly powers down during operation

Depending on the application you are running and the design of your laptop computer, the E-17 power
consumption may exceed the allowable current for your ExpressCard slot, resulting in an automatic
shutting down of power to the slot. If this happens, you should consider running the card externally,
using an ExpressCard extender and external power supply. Pico Computing can provide an extender
and power supply for a nominal charge.

Card runs hot

The power consumption and corresponding amount of heat generated by the E-17 card is dependent
upon your application, and the features of the FPGA that are being used during operation. If your E-17
card is running too hot, you should consider operating it outside of the laptop socket, using an
ExpressCard extender and a heat sink for better air cooling. Pico Computing can provide an extender
and heat sink for a nominal charge.

6 Loading Firmware onto the E17

Once power is supplied to the E-17, it will automatically load the PrimaryBoot.bit from flash. You can
download and boot other images from the flash using the command line utility picocommand.exe, the
GUI PicoUtil.exe, or you may write you own program using the PicoChannel.

6.1 Loading Firmware using Picocommand

1. Open a command prompt and navigate to C:\Pico\bin
2. Type picocommand and the screen should look like this:

a. This is the help menu for picocommand
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3. To see what bit images are on the flash type:

4. To load PrimaryBoot.bit type:

5. You can verify that the file is properly loaded by running the selftest of just inspecting the pacing
registers. Enter:

You can verify that the file is properly loaded by running the selftest of just inspecting the pacing
registers. Enter:

picocommand /rr 0x10000010

This will read the pacing register and return the value 0x980FFFFF.

6.2 Loading Firmware using PicoUtil

Enter PicoUtil from the Windows cmd.exe line or press the Picoutil icon on the desktop. Either will
load the following program:

§ Select the file and press enter.

When the file is completely loaded the dashboard will display the name of the file loaded.You
can verify that the file is properly loaded by running the selftest or inspecting the pacing
registers:
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§ Here is the results:
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This will read the pacing register and return the value 0x980FFFFF.
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