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E-16 Getting Started

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 .

Installing E-16

This section describes the procedure for installing the E-16 card and enabling the drivers. After the
E-16 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-16 Card

1. During installation of software, you will be asked to put your E-16 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:
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Found Mew Hardware Wizard

Walcome to the Found New
Hardware Wizard

Windows will search for current and updated software by
looking on vour computer, on the hardware inztallation CO, or on
the ‘wWindows Update Wb site [with vour permission).

Fead our privacy policy

Can ‘wWindows connect to Windows Update to search for
zoftware?

() ez, this time only

() Y'es, now and every time | connect a device

Click Mest to cantinue.

Met » ][ Cancel

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.

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.)

[SCREEN IMAGE]

5. Click Next.

When your E-16 hardware is installed, the Wizard screen should look like this:

Congratulations, you have installed your E-16 card, and it is ready to use.

If you were unable to install the E-16 card using the above procedure, please refer to the Hardware
Troubleshooting section of this document.

3 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.
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3.1 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:

INDOWS' system32' cmd.exe

C:~Pico“hin>picocommand
PicoCommand v5.8.8.1

Command line utility to manage Fico Cards.
1

Usage is: PicoCommand [~letter]* [supporting parameters] | expression

expeszsion Evaluation expreszion, eqg 1+1=2
UJalid letter codes are:
propertyMane display specified property of Pico Card
fileMame reboot from specified file
flashFile PCfile change PC source field to PCfile
flashFile delete specified field from flash ROM
i display meaning of specified error code
defragment flash ROM system
show flashROM directory
or /7 letter display more information on specified command
i #.#.-H specify Pico Cardis),. eg i 1.2.4 or /i IPaddress
i pouwer powver cycle card (forced rehoot of PrimaryBoot._bit?>
flashFilel flashFile2 link flashFilel to flashFile2
PCfile_rom load entire flash from PC dump file
flashFile "note" attach note to flashFile
PCfile.bit urite primary boot from specified PC file
inhibit writing ‘progress bhar’ (die dots?
Arr address read memory mapped register
Arw address write memory mapped register
read temperature from system monitor
PCfile.rom save entire flash into PC file
# run SelfTest. # = hit mask of tests to run
flashFile update specified file
flashFile #h update and reboot specified file
display Uersion of PicoCommand.
PCfile urite specified file <use ~hw for numerous optionsl
flashFile load ELF file from flash ROM and run
simulateFile run against simulation file instead of Pico Harduare

<1, ~g. and sz commandz can be followed by other commands.

For additional information enter 'PicoCommand ~ h <letter>

C:sFPico~bhin>

a. This is the help menu for picocommand
3. To load PrimaryBoot.bit type:

AWINDOWS\system32\emd.exe - PicoCommand.exe /b C

C:\Pico~bin>PicoCommand.exe b C:\Pico“bin“\E16LE58-PrimaryBoot.bit

Rebooting from C:M\Picoxbin“E1l6LR5H-FPrimaryBoot.bhit .

4. 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.
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3.2 Loading Firmware using PicoUtil

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

M Pico Util

File Debug ©Options Startup  Tools  Wizards Help

File Mame Size File date & time Mokes

Picoltil. exe: ¥5.0.0.2 Release: Mar 25 2010 11:25:16,
picodll: ¥5.0.0.2, Release: Mar 24 2010 12:57:21
Pico.svs: ¥5.0.0.2 Release, Mar 24 2010 12:57:08.
Firmware: (SvlxS0FF324) Y255.224.0.68

Warning #7452: E-16 or E101 FPGA is not loaded.

_' Connecting to Pico Card
L. 2 | —— ————

¢ To load a file go to the "File" menu select "Load FPGA file", navigate to C:\Pico\bin. Select
E16LX50-PrimaryBoot.bit and hit open.

¢ 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 register
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B Pico Util
File Debug Options Startup  Tools  Wizards Help

File Mame Size File date & time Mokes
E16Lx50-PrimatyBoaot, bik 1,569,667 03/25/10 at 13:21

Picoltil. exe: ¥5.0.0.2 Release: Mar 25 2010 11:25:16,
picodll: ¥5.0.0.2, Release: Mar 24 2010 12:57:21
Pico.svs: ¥5.0.0.2 Release, Mar 24 2010 12:57:08.
Firmware: (SvlxS0FF324) Y255.224.0.68

Warning #7452: E-16 or E101 FPGA is not loaded.

File C:\PicolbimE16LK50-PrimaryBoot, bit successfully loaded

| | PicoliCiPicolbiniE16LXS0-PrimaryBaot. bit 47,740 E
= -~ —_— —_—

¢ Go to the Debug - Device - Read Device Register and enter what is below:

Read Device

Enter Read Device address length (in bytes) ko read,

|Elx1IIIlEIIZIIIIIZIIIIJ 4 |

[ Interpret ] [ (04 ] [ Zancel ] [ Help ]

o Pico Util will go to that device register and read 4 bytes, if | do the same thing four times the
screen will look like this:
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M Pico Util o [=1E3
File Debug Options Startup  Tools  Wizards Help

File Mame Size File date & time
E16L¥S0-PrimaryBoot. bit 1,569,667 03/25/10 at 13:21

PicoUtil.exe: ¥5.0.0.2 Release: Mar 25 2010 11:25:16,
pico.dll: ¥S.0.0.2. Release: Mar 24 2010 12:57:21
Pico.svs: ¥5.0.0.2 Release, Mar 24 2010 12:57:08.
Firmware: (SvlxS0FF324) YW255,224.0.65

Warning #7452; E-16 or E101 FPEA is not loaded.

File C:\Picotbin'E 1 6LXS0-PrimaryBoot. bit successFully loaded
Read Device[0:x10100000] = 0x00000000

Read Device[0x10100000] = 0x00000001
Read Device[0x10100000] = 0x00000002
Read Device[0x10100000] = 0x00000003
I

| | PicoliCiyPicolbinlE16LXS0-PrimaryBoot, bit - 40.22C |
i | | ,

o After performing four single word reads we see the value of the counter incrementing up.

4 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
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completed, the console window display should look like this:

AWINDOWS\system 3 2\emd. exe

C:~Pico~Samples“PicoBus_counterssof tware_uwsing_channel>PicoBus_counter.exe
a i 2 3 L b 7 8 g 418 141 12 13 14 15

21 22 23 2% 26 27 29 38
37 38 39 41 42 43 45 46
53 G54 &5 £? L8 L9 61 62
69 78 Y1 73 "4 V% 2?78
85 86 87 82 84 M 23 24
181 182 183 185 186 187 187 118
1177 118 119 121 122 123 125 126
133 134 135 137 138 1392 141 142
147 158 151 153 154 155 157 158
165 166 167 167 178 171 173 174
181 182 183 185 186 187 187 198
1977 198 197 201 292 283 285 286
213 214 215 217 218 219 .
227 238 231 233 234 235 237 238
245 246 247 24% 258 251 253 254
261 262 263 265 266 267 269 278
277 278 279 281 282 283 285 2B6

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\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 E16LX50_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:

14i| // the built-in test counter is on channel #1. The test channel from the firmware project iz #10.
15| fidefine CHANNEL_NO 10

1a6: b
17 int main(int arge, char® argvl[])

] {int erc, ii;

19 uint3z t buf[1000] ;

z0 const char *hitFileNameP="§picobasel ) samplest ' Picobus_Counterh '\ firmwarel’ fwodel Ficobus counter.bit™;
21 cHicoChannel KExx channel (CHANMEL NO, NULL, RitkilleNsmer): ddoreate channel

Z2

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

E-16 PicoBus Firmware

NOTE: Xilinx ISE Design Suite 11 is required to build bit images,
and webpack will work!

To build E-16 bit image, there are batch files supplied. These batch files call the different Xilinx tools to
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E-16 PicoBus Firmware 9

build the bit images.
5.1 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:

B C:\WINDOWS\system32\cmd.exe -|O ﬂ

C:~Pico“Samples“FicoBus_countersfirmware>build el6lx5@.fuwproj

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:

B8 build e161x50.fwproj - o x|

Mumbher of error messages: H
Mumber of warning messages:
Mumber of info messages: 1

Uriting design to file C:rPicorSamples-PicoBus_counter/firmware elblx5@8.build_tm
pspico.ncd

PAR done?
cd C:vPicosSamples/PicoBus_counter firmvare elblx5@.build_tmp && -~
hitgen —intstyle xflow —f C:r/Pico-firmuare picoelb /srcsbitgen.ut C:rPicorsSamples

PicoBus_counter firmware elblxb@_build _tmpspico.ncd C:rPicorSamples/PicoBus_cou

nter-firmware el61x58_bhuild_tmp-spico—empty_bhram.bit

IMFO:-:Bitgen:48 — Replacing "Auto' with "MoYWait' for option "Match_cycle'. HMost
commonly,. bhitgen hasz determined and will usze a specific value instead of the
gqeneric command—-line value of "Auto'. Alternately,. this messzage appears if
the zame option iz specified multiple timez on the command-line. In this
case, the option listed last will he used.

Bit file is C:rPicorsSamplez-PicoBus_counter/firmware/E16LESH_PicoBus_counter.hi
it

C:“FPicoxSamplessFicoBus_countersf irnware >

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\E16LX50_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.

6 Hardware Troubleshooting

Installation Problems
The E-16 is not recognized by Windows when inserted into the ExpressCard slot.

Some laptops require a re-boot before the Windows will see the E-16.
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