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E-17 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-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:
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Installing E-17

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.

Hardware Update Wizard

Welcome to the Hardware Update
h:?\ Wizard

Thiz wizard helps vou install zoftware for;

PCl Fico E-17 Card

\'\.]l If your hardware came with an installation CD
= or floppy disk, insert it now.

YWhat da you want the wizard to da?

) Install the software automatically [Fecommended)
() Install Fram a list or specific location [Advanced)

Click Mest ta continue.

f et > l[ Cancel
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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.)

Hardware Update Wizard

Please choose your zearch and installation optionsz.

(%) Search for the best driver in these locations.

I1ze the check boxes below to limit or expand the default zearch, which includes local
paths and removable media. The best diver found will be inztalled.

[ ] 5earch removable media [floppy, CO-ROM...]

Inzlude this lozation in the zearch;
C:APicoDriver w

() Don't zearch. | will choose the driver to install

Chiooze this option ba select the device driver fram a list, ‘Windows does not guarantes that
the driver you chooze will be the best match for your hardware,

< Back ” et > l[ Cancel

5. Click Next.

When your E-17 hardware is installed, the Wizard screen should look like this:
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Installing E-17 5

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finizhed installing the software for:

m PCl Pico E-17 Card

Click Finizsh ta cloze the wizard.

Finizh

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_countensoftware_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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AWINDOWS\system 3 2\emd. exe

C:~Pico~Samples“PicoBus_counterssof tware_uwsing_channel>PicoBus_counter.exe |

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:

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-17 PicoBus Firmware

NOTE: Xilinx ISE Design Suite 11 is required to build bit images,
and webpack will not work!
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E-17 PicoBus Firmware 7

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.

41 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:

= ISE Project Navigator, - C:\Pico\Samples\PicoBus_counter\firmware\ISE_11_E17FX70T_PicoBus_counter\ISE_E17FX70T_PicoBus_counter.xise - [PicoBus_counter.v]
[ Fle Edt view Project Source Process Tools Window Layout  Help

o2 IS 20 NE ALK AR [A BT FRIPT LT
Desion e0ax &= 1 [/ PicoBus_counter.v
[} | sourcesFor: @ 48 Implementation © [ Simulation [Behayiorl e 2z // This wodule Shows how to use the PicoBus.
e = 3 // In this example the pico Channel == 10.
&l i 4 // Thus the data address of the device is 0x10A00000 - OxiOAFFFFF
(| - ) 15E E17R0T_picoBus_counter o 5 // and the status sddresses are at: 0x10000040 - 0x1000004F
B €1 aeSvia70c 1fees 6 // Copyright 2007, Pieo Computing, Inc.
N (C:APicolfirmwar epicoe] 7isrhpcie_endpoint_product ) 7
(CH\pizoifirmuarelpicnel 7\srciBMD_64.) . . lude "PicoDerines. vt
& (Ciipizolfrmmaretpicast TisriBasePicaDefines ) 5
| F cEL7ToR.) 9| 11 (/7 These are the PicoBus sigmals.
el o 12 input PicoRst,
= colfimuareloln 24 | 55 input Picoclk,
- [V] FlashROM_0 - FlashROM (C:Pi elpicoetiare] ng |3y Input  [31:0] Picosdar,
Marvell_set_vokage_0 - Marvel a0 (C: Pcolfi b input  [3:0] PicoDacatn,
8- 15 inpur PicoRa,
ailinx_pei_exp_ep0 - xilinx_pci_exp_ep (C:\Picolfirmwary 17 inpue Picavr,
[ ci\pico\SamplesiPicoBus_counterfirmwareliSE_11_E17 i output [31:0] PicoDatadut
18 )
20
_ = 21 // This is the 32-bit count register thas holds the surrent value of the counter.
b [Processes: e1770m 22 reg [31:0] Counter = 32'h0:
23
] g:z:gzi:m‘:"me””"s 24 // Wnem this register is set, we'll let the Counter count on every clock cycle. | Free running’ mode.)
A % User Constrainks 255 red Freefunning:
2e :3 Fibiscienl 27 wire ladrvalid = Picokddr(31:20] == 12'hida; /¢remaining 20 bits are don't cares
28 wire Counteririte = Radrvalid £ Picovr: /fremquest to write to deviee
m 5 23 wire CounterRead = AddrValid & PicoRd; //remquest to read from device
e el 30 wire PacingRead = (PicoRddr[31:0] == ("BU_STATUS_FROM_CHANNEL(10})) & PicoRd: //request to read read pacing register
@ ﬁ”“f‘gE‘D““Ea’zw‘t"g”‘ess”’Da‘a 31 wire Pacinglrite = (PicoAddr[31:0] == {*BN_STATUS FROM CHANMEL(10j+4)] & PicoRd; //request to resd write pacing register
nalyze Desn Lng Chipscape 32 wire FrecRunninglrite - (PicoAddr[31:0] == 32'h100000AC) & Picelr; //remuest to set FresRunning register
a3
34 always @ (posedge PicoClk) begin
as if (PicoRst) begin
36 Counter <= 3z'hD:
a7 end
am else if (CounterRead | FresRunninal
<
vesign | Fles | Librares b} Design Summary B FicoBus_counter.v

Consale:

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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build e17fx70t.fwproj

E:wpico~Samples“PFicoBus_countersfirmware>huild el?fx78t . fuproj_

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 ook like this:

s+ build el 7fx70t. fwproj

PAR donet?

cd E:v/picosSamplessPicoBus_countersfirmnuvare el?fx780t _build_tmp && -

hitgen —intstyle xflow —f E:- picosfirmuare picoel? src-hitgen.ut E:- picorsSamples

#PicoBus_counter firmwareselMx78t _build tmpspico.ncd E: - picosSamples-PicoBus_co

unter £ irmwareselMx78t _build tmpspico—empty_hram_bit

IMFO:-:Bitgen:48 — Replacing "Auto' with "MoUWait' for option "Match_cycle'. HMost
cummnnly, bitgen has determined and will use a specific value instead of the
generic command—line value of "Auto" Alternately, thiszs message appears if
the zame option is specified multlple timez on the command—line. In this
case, the option listed last will he used.

HﬂRNING:PhySDesignRules:1842 — One or more GTHs are bheing used in this design.
Evaluate the SelectI0-To—-GTR Crosstalk section of the Uirtex—5 RocketIO GTH
Tranzceiver User Guide to ensure that the design SelectI) usage meets the

guidelines to minimize the impact on GITX performance.

UHRNING PhysDesignRules:372 — Gated clock. Clock net
xilinx_pci_exp_epB- epsBU2-0B-pcie_epBrpocie_blk 810/ . pcie_gt_wrapper_isicdrres

et<B> is sourced by a combinatorial pin. This is not good design practice.
Use the CE pin to control the loading of data into the flip—flop.

Bit file is E:/picorSamples/PicoBus_counter/firmuware~E17?FE78T_PicoBus_counter.h
it

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.

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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Hardware Troubleshooting 9

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:

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
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6.2

3. To see what bit images are on the flash type:
WWINDDWS system32 . cnd.exe

C:=“Pico~bin>picocommand ~g
B3-88-18 A9:48:56 3378283 PrimaryBoot.bit

4. To load PrimaryBoot.hit type:
WINDDWS  system32 cmd.exe

C:wPico~bhin»picocommand ~b PrimaryBoot.hit
Rebooting from PrimaryBoot.bit ...

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.

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:

I Pico Util

File Debug Options Startup Tools  Wizards Help

File: Marme: Size File: dake: & time Mokes
z PrimaryBoot. bit 3,378,253 5/ 15/10 09:07:00

£ .

PicolJtilexe: ¥5.0.0.1 Release: Mar 12 2010 14:34:42,
pico.dll: wS,0.0.1, Release; Mar 9 2010 15:41:48
Pico.sys: ¥5.0.0.1 Release, Mar 12 2010 14:32:11.
Firmware: (Svfxr0bfaas, #00S0C2-442-0027) WS.0.0.3

= 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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Loading Firmware onto the E17 11

I Pico Util
File BsEENEN Cphions

Startup  Tools  Wizards  Help

Flash Access Wrike Device Register
RAM fccess 3 Inpuk Port
Oukput Pork

Channel Pacing Reqgisters
Read CIS fram FPGA image
Rescan Hardware
Self Test Pico Card

1014134142,
Si41:45

g8, ™3 4:32:11.
Firrware: (Swfx7OLFFAAS, #0050C2-442-0027) ¥5.0.0.3

Picolkil.exe: ¥5.0.0.1 Release: Mar 12 2010 14:34:42,
pico.dl: ¥5.0.0.1, Release; Mar 9 2010 15:41:43
Pico.sys: ¥5.0.0.1 Release, Mar 12 2010 14:32:11,
Firmware: {SvFx70tFF6AS, #00S0C2-442-0027) ¥S.0.0.3

Enter Read Device address length (in bytes) to read.

|D><IDDDDDIU, 4

[ Interpret l [ [o]'8 l [ Cancel ] [ Help

M Pico Util
File Debug Options

Startup  Tools  Wizards Help

File: date & time
03/13/10 09:07:00

Size
3,378,283

File: Marne
PrimaryEoot, bit

Ficolkil exe: ¥5.0.0.1 Release: Mar 12 2010 14:34:42,
pica.dll: ¥5.0.0.1, Release: Mar 9 2010 15:41:48
Pico.sys: ¥5.0.0.1 Release, Mar 12 2010 14:32:11,
Firrware: (SvFx70HFEES, #00S0C2-442-0027) ¥5.0.0.3

Ficolkil exe: %5.0.0.1 Felease: Mar 12 2010 14:34:42,
pica.dll; ¥5.0.0.1, Release: Mar 9 2010 15:41:48
Pico.sys; ¥5.0.0.1 Release, Mar 12 2010 14:32:11,
Firmware: (Svfx70HFEES, #00S0C2-442-0027) ¥5.0.0.3

T e [

= Here is the results:
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H Pico Util
File Debug

Options  Startup  Tools  wizards Help

File: Marme: Size File: dake: & time

_ PrimaryBoot., bit 3 ] 513/10 02:07:00

PicolJtilexe: ¥5.0.0.1 Release: Mar 12 2010 14:34:42,
pico.dll: wS,0.0.1, Release; Mar 9 2010 15:41:48
Pico.sys: ¥5.0.0.1 Release, Mar 12 2010 14:32:11.
Firmware: (SvfxrObfeas, #0050C2-442-0027) Ws.0.0.3

PicoUtil.exe: ¥5.0.0.1 Release: Mar 12 2010 14:34:42,
pico.dll: wS.0.0.1. Release: Mar 9 2010 15:41:48
Pico,sys: wS,0.0.1 Release, Mar 12 2010 14:32:11.
Firmware: (SvFx7OLFFGES, #0050C2-442-0027) ¥5.0.0.3

Read Device[0x10000010] = 0x%80FFFFF

| || Picot:PrimaryBoot.bit 52,660 E

This will read the pacing register and return the value Ox980FFFFF.
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