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Preface

About this Guide

This guide provides details about device programming within the Achronix CAD
Environment (ACE), starting with an existing bitstream through to downloading and device
configuration.

This guide consists of the following chapters:

Chapter 1 - “Configuration Overview” provides an overview of configuring Achronix
FPGAs.

Chapter 2 - “Software and Driver Install” details the installation of the Bitporter USB drivers
and the Achronix STAPL player.

Chapter 3 - “Connecting the Bitporter Pod” covers connecting the pod to a target device and
host PC.

Chapter 4 - “Using the Achronix STAPL Player” covers the syntax and usage of the STAPL
player.

Reference Documents

ACE User Guide (UG001)

ACE Installation and Licensing Guide (UG002)

ACE Quick Start Guide (UG003)

EIA/JEDEC Standard 71 (JESD71), Standard Test and Programming Language (STAPL)

Conventions Used in this Guide

Item Format Examples
Command-line entries | Formatted with the Courier bold $ Open top level name.log
font face.
File Names Formatted with the Courier font filename.ext
face.

GUI buttons, menus Formatted with the Helvetica bold | Click OK to continue.
and radio buttons font face.

File —» Open
Variables Formatted with italic emphasis. design_dir/output.log
Window and dialog Heading formatted in quotation Under “Output Files,” select ...
box headings and marks.
sub-headings
Window and dialog Initial caps. From the Add Files dialog box, ...

box names
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Chapter 1 - Configuration Overview

Introduction

Achronix Semiconductor delivers the world’s fastest commercially available FPGAs. Using CMOS
process technology and conventional SRAM-based device configuration, Speedster™ FPGAs are
capable of operating at 1.5 GHz of system throughput by using unique picoPIPE™ technology.

The embedded programming and configuration logic in the FPGA is designed to support a
variety of programming options. Figure 1-1 outlines the basic block diagram of the
programming and configuration logic, including additional logic to implement security
features. The configuration management unit controls the startup and shutdown sequence
from configuration mode to the user mode and back. The configuration management unit
includes the provisions for configuring the device with a secure bitstream using a 256-bit
Advanced Encryption Standard (AES) algorithm in Cipher Block Chaining (CBC) mode. The
device contains a small non-volatile memory for the storage of the required AES key.

This guide covers configuration via the JTAG port using the Achronix Bitporter pod.

Mode and Status Pins

A
FPGA
Configuration Logic User Logic
USB AES NV
E | Bitporter _ JTAG | JTAG > S Key
Pod < » <« torage
¢ Ethernet N Interface ;
| AEes
| Decode
Serial (SPI) | Serial SPI Flash | v v
Data -
Flash Controller FPGA
Configuration + SRAM Scan
Management g Chain
Unit
External CPU |« 5| CPU Slave |
Controller

ug004_c01_01_v04

Figure 1-1:  Speedster Configuration Options
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JTAG Configuration using the Bitporter Pod Configuration Overview

JTAG Configuration using the Bitporter Pod

The Bitporter pod (Figure 1-2) connects between a host PC via either a 10/100 Ethernet or
USB 2.0 connection and an EJTAG-compliant connector on the target system. When
connected, the Bitporter pod supports device configuration and debug, along with flash
memory programming.

Note: USB 1.0 and 1.1 are also supported, but discouraged for performance reasons.

ug004_c01_02_vO01

Figure 1-2:  Bitporter Pod

The JTAG configuration flow is as follows:

* Generate a design_name.jamn file from a placed-and-routed design within ACE.

e Connect the Bitporter pod to either the USB or Ethernet port of the host PC and to the
JTAG port of the target Speedster device.

® Play the STAPL file to the FPGA using acx_stapl_player.exe, executed from
the command line, or via the Download view within ACE (see “Playing a STAPL File”
in ACE User Guide (UGO001) for details).

Supported Operating Systems

JTAG programming is currently supported under the following operating systems:

* Foracx_stapl_player with USB-connected Bitporter pods:
¢ Red Hat Enterprise Linux Release 5, 32-bit
¢ CentOS 5, 32-bit

¢ Microsoft Windows XP Professional SP2 32-bit (other versions may work, but are
untested)
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Configuration Overview

Minimum Hardware Requirements

e For acx_stapl_player with Ethernet-connected Bitporter pods:
¢ Red Hat Enterprise Linux Release 5, 32-bit
¢ Red Hat Enterprise Linux WS Release 4, 32-bit
¢ CentOS 5, 32-bit
*

Microsoft Windows XP Professional SP2 32-bit (other versions may work, but are
untested)

Note: Other 32-bit versions of Linux may work, but are unsupported. No 64-bit operating systems are
supported at this time.

Minimum Hardware Requirements

® Pentium-class PC with a minimum of 128 MB of memory (512 MB for Windows Vista)
¢ Either a USB 2.0 port and/or an Ethernet connection for the Bitporter pod

Note: USB 1.0 and 1.1 may be used but USB 2.0 is strongly recommended for performance
reasons. In addition, a USB port connection is required to change the Ethernet configuration of a
Bitporter pod (Bitporter pods are configured for DHCP by default — if this configuration is
acceptable, no USB connection is needed).

Board-Level Device Connections

Figure 1-3 details the board-level electrical connections to the JTAG header, and Figure 1-4
provides the mechanical specifications.

Vbpo_ymac Vbpo_ymaG
52020
xIxIX
— ] [oR g e o)
FPGA 1
TRST ¢ =G
TDI K X
TDO M X
T™MS M X
TCK * X X
NC | X
= NC | X DX
x
Q

ug004_c01_03_v02

Figure 1-3: JTAG Header Electrical Connections
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Board-Level Device Connections Configuration Overview

Top View PCB Side View PCB
2.54 mm 5.84 mm
11K X2 _Dr
M X I
X X ) 0.64 mm
2.54 mm
XM X y I
XM X I—
X I—
131K X|14 D
Note: Pin 12 removed to allow for key. ug004_c01_04_vO1

Figure 1-4: JTAG Header Mechanical Specifications
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Chapter 2 - Software and Driver Install

Introduction

Prior to device configuration, both the STAPL player (acx_stapl_player) and, if required,
the USB drivers for the Bitporter pod must be installed on the host system. Currently, the USB
drivers and STAPL player are installed concurrently with the Achronix CAD Environment
(ACE) software; however, they can be installed separately if desired.

Note: No license file is needed when running the STAPL player from the command line.

Standalone STAPL Player and USB Driver Install

For users wishing to install only the player, for example when using a separate host PC in a
lab environment, the player and USB drivers can be installed separately. Users wishing to
install the entire ACE software should refer to ACE Installation and Licensing Guide (UG002).

Important! Disconnect any attached Bitporter pods from the host PC before installing the player and
drivers.

Windows

After locating the standalone STAPL player installer (standalone_acx_stapl_player_
installer.exe) on the SDK60 CD, install the software to the desired installation directory.

Important! It is not recommended to install both ACE and the standalone STAPL player on the same
machine. Be sure to uninstall any previous installation of ACE before running the standalone STAPL
player installer.

1. Locate the standalone STAPL player installer standalone_acx_stapl_player_
installer.exe) on the SDK60 CD. Double-click the install file to begin the process.

2. Select the desired language from the pull-down menu of the Installer Language
dialog box (Figure 2-1).and click OK to open the Achronix STAPL Player Setup
wizard.

instaler Languoge |

—F
- Please select a language.
» "’\'j_

A

Ok Cancel

UG004_c02_01_v01

Figure 2-1: Installer Language Dialog Box
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Standalone STAPL Player and USB Driver Install Software and Driver Install

3. From the wizard, click Next > to open the License Acceptance dialog box. Click
| Agree to continue.

@® Achronix Stapl Player Setup =]

Welcome to the Achronix Stapl
Player Setup Wizard

This wizard will guide you through the installation of Achronix
Stapl Player.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Next to continue.

Cancel |

UG004_c02_02_v01

Figure 2-2: Achronix CAD Environment Setup Wizard

4. From the License Agreement dialog box (Figure 2-3), click | Agree after reviewing the

license.
@ Achronix Stapl Player Setup =]
License Agreement =
Please review the license terms before installing Achronix Stapl Player. i i

Press Page Down to see the rest of the agreement.

IACHRONIX SEMICONDUCTOR CORPORATION il
END USER SOFTWARE LICENSE AGREEMENT

USE OF THIS SOFTWARE IS SUBJECT TO LICENSE
RESTRICTIONS SET FORTH IN THIS END USER LICENSE
AGREEMENT. CAREFULLY READ THIS LICENSE
AGREEMENT BEFORE USING THE SOFTWARE. USE OF [

P ——— A N D P B TR Ll P S N

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Achronix Stapl Player.

[llsaft Install Systen v 21

< Back I I Agree I Cancel

UG004_c02_03_v01

Figure 2-3: License Agreement Dialog Box
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Software and Driver Install Standalone STAPL Player and USB Driver Install

5. From the Choose Components dialog box (Figure 2-4), select the desired components
to install. Click Next > to continue.

® Achronix Stapl Player Setup

Choose Components
Choose which features of Achronix Stapl Player you want to install.

ISt Tnista St

UG004_c02_04_vO1

Figure 2-4: Choose Components Dialog Box

6. From the Choose Install Location dialog box (Figure 2-5), set the desired installed
directory by either typing the path under Destination Folder or using the Browse
button to navigate the desired location. Click Next > to continue.

@ Achronix Stapl Player Setup

Choose Install Location
Choose the folder in which to install Achronix Stapl Player.

[l |sehi=Istal

UG004_c02_05_v01

Figure 2-5: Choose Install Location Dialog Box
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Standalone STAPL Player and USB Driver Install Software and Driver Install

7. From the Choose Start Menu Folder dialog box, select the desired folder and click

Linux

Install to start file extraction and begins installation. Once the install completes, click
Close from the final dialog box (Figure 2-6).

@ Achronix Stapl Player Setup =] B3
Installation Complete 5 :r_}
Setup was completed successfully, i @
Completed
|
Output folder: C:\Windowsnf ;I

Extract: jnetload-cyusb.inf... 100%

Extract: jnetioad.inf... 100%

Cutput folder: C:\Windows'\system32\drivers

Extract: CyUSB.sys... 100%

Extract: jnetload.sys... 100%:

Created uninstaller: C:\Program Files\Achronix Stapl Playeruninstall.exe

Cutput folder: C:\Wsers\BaileyB\appData\Roaming Microsoft\wWindows\Start Menu'Pr. ..
Create shortcut: Ci\Users'\BaileyB\AppData'\Roaming Microsoft\Windows\Start Menu',..
Completed -

[llsaft Install Systen v 21

= Back

mante] |

UG004_c02_06_v01

Figure 2-6: Completing Install

After locating the standalone STAPL player installer (standalone_acx_stapl_player.tgz)
on the SDK60 CD, extract and install the software to the desired installation directory.

Note: The archive contains no directory structure; therefore, the installation directory chosen must be
the final desired location.

1.

Extract the software.

oe

mkdir <install_directory>
cd <install_directory>
tar -xzvf standalone_acx_stapl_player.tar

oe

oe

(Only necessary when USB Bitporter support is desired.) Run the Perl install script
./install_acx_bitporter_usb.pl

# ./install_acx bitporter usb.pl
After the installation completes, the script ends with the following message:

Bitporter USB driver, version 2.4.2, installed.

Note: Linux USB Bitporter connections are currently only supported on 32-bit CentOS 5 and
RHEL 5. Other Linux release may work if they support udev, but are not supported.

PAGE 8
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Chapter 3 - Connecting the Bitporter Pod

Introduction

Choosing a Connection Type — USB versus Ethernet

Ethernet

¢ Ethernet-connected Bitporter pods are visible from multiple PCs at once:

¢ However, users can overwrite each other's programs. The Achronix
acx_stapl_player/Bitporter programming system does prevent multiple users
from programming the device simultaneously but does not ensure that the con-
nected hardware is not already mid-test. Such test queueing is left up to the user.

¢ Pod autodetect visibility is limited to the pod's local subnet. Beyond the local sub-
net, the pod's IP address must be known before a user can connect to it.

e Bitporter performance may be slower via Ethernet than via High-Speed USB,
depending upon network configuration. On a congested network, programming via
Ethernet can take up to 5x longer than via High-Speed USB.

¢ Before attempting Ethernet connection to a Bitporter pod, please consult the network
administrator to ensure the Bitporter is allowed to connect to the necessary network.

e A USB connection is required to alter the Bitporter pod's Ethernet configuration, for
example, selecting static IP over DHCP, changing the static IP, etc. (see command-line
options -id, -ig, and -is in Table 4-1, page 19)

USB

* Bitporter performance may be faster than via Ethernet, depending upon network
configuration.

®  Only visible from the PC hosting the connection.

Connecting the Bitporter Pod

Important! Never apply power to the target without the pod turned on. The Bitporter pod must always
be powered if the connected target device is powered. Always supply power to the Bitporter pod first
before supplying power to the target hardware. Always power down the target hardware before
powering down the Bitporter pod. When power-cycling the pod, leave it turned off for at least 5 seconds.

Also, the Bitporter pod is sensitive to Electrostatic Discharge (ESD). When operating the pod, ESD
precautions must be observed to ensure proper function.

Connecting the Bitporter Pod via USB

Before connecting the Bitporter pod, please observe the following:

¢ Do not plug in the Bitporter USB cable until after the software installation (see
Chapter 2 — “Software and Driver Install”).

*  When using the USB interface, do not plug in the power cable. The power cable is only
used for the Ethernet interface. When using the USB interface, all power to the device
is provided through the USB cable.

Bitporter User Guide www.achronix.com PAGE 9
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Connecting the Bitporter Pod

Connecting the Bitporter Pod

Note: When the power cable is plugged into the Bitporter, the Bitporter ignores the USB
interface and only utilizes the Ethernet interface.

Be sure to have the USB appropriate drivers installed. See Chapter 2 — “Software and
Driver Install” for details.

Windows

To connect the Bitporter pod to the target hardware:

1.
2.

Turn off the power to the target hardware.

Connect one end of the JTAG flat ribbon cable to the target EJTAG connector. The red
strip is pin 1.

Note: The key of the [TAG cable should point towards |52 (towards the bottom edge of the board).

Connect the other end of the JTAG flat ribbon cable to the Bitporter pod. The plug is
keyed.

Connect the USB cable to the host PC.
Connect the USB cable to the Bitporter.
When prompted by the Found New Hardware Wizard, click Next > (Figure 3-1).

Found New Hardware Wizard

Welcome to the Found New

l:Q\ Hardware Wizard

looking on your computer, on the hardware installation CD, or on
,

the Windows Update Web site {with your pemission).
Read our privacy policy

Can Windows connect to Windows Update to search for
software?

¥ ez, this time only
" Yes, now and every time | connect a device
" Mo, not this time

Click Mext to continue.

¢ Back Mext = Cancel

ug004_c03_01_vO1

Figure 3-1: Found New Hardware Wizard
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Connecting the Bitporter Pod Connecting the Bitporter Pod

7. At the next window of the wizard (Figure 3-2), select Install the software automati-
cally (Recommended), followed by Next >.

Found New Hardware Wizard

5

This wizard helps you install software for:

Achronix Bitporter Fimware Loader

::'J i your hardware came with an installation CD
*-4}.'7-"" or floppy disk, insert it now.

What do you want the wizard to da?

% Ingtall the software automatically (Recommended)

' Install from a list or specfic location {(Advanced)

Click Mext to continue.

< Back Mext = Cancel

ug004_c03_02_v01

Figure 3-2: Found New Hardware Wizard

8. After the wizard has found the Bitporter firmware loader, at the Windows Logo test-
ing warning window, click Continue Anyway.

L] I'-h, The software you are installing for this hardwarne:
L

Achronix Bitporter Firmware Loader

has not passed Windows Logo testing to vernfy its compatibility
with Windows XP. (Tell me why this testing is important.)

Continuing your installation of this software may impair
or destabilize the comect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has

passed Windows Logo testing.

Continue Amyway STOF Installation

ug004_c03_03_vOo1

Figure 3-3: Windows Logo Testing Warning Window
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Connecting the Bitporter Pod Connecting the Bitporter Pod

9. At the final wizard window (Figure 3-4), click Finish to complete the driver install.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

5

The wizard has finished installing the software for:

% Achronix Bitporter Fimware Loader

Click Finigh to close the wizand.

¢ Back I Finish I [Cancel

ug004_c03_04_vO01

Figure 3-4: Completing the Found New Hardware Wizard

The wizard appears twice during the install: once for the Achronix Bitporter Firm-
ware Loader and then again for the Achronix Bitporter Pod drivers. The first driver
downloads firmware to the Bitporter pod; the second driver connects to the pod for
JTAG operations.

If not prompted to install these drivers the first time the Bitporter is connected to a
USB port, unplug the USB cable, reboot the host PC. Once the system has rebooted,
plug in the USB cable again — at this point driver installation should begin.

Note: During the driver installation, the Bitporter pod’s power LED turns on and the
COMM LED may flash. Once driver installation completes successfully, the power LED
remains lit, and the COMM LED turns off.

10. Turn on the power to the target hardware.

11. Continue to “Verifying the Setup,” on page 16.

Linux

1. Turn off the power to the target hardware.

2. Connect one end of the JTAG flat ribbon cable to the target EJTAG connector. The red
strip is pin 1.

Note: The key of the [TAG cable should point towards |52 (towards the bottom edge of the board).

3. Connect the other end of the JTAG flat ribbon cable to the Bitporter pod. The plug is
keyed.

4. Connect the USB cable to the host PC.
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Connecting the Bitporter Pod Connecting the Bitporter Pod

5. Connect the USB cable to the Bitporter.

Note: During the pod initialization, the Bitporter pod’s power LED turns on and the COMM
LED may flash. Once pod initialization completes successfully, the power LED remains lit,
and the COMM LED turns off.

6. Turn on the power to the target hardware.

7. Continue to “Verifying the Setup,” on page 16.

Connecting the Bitporter Pod via Ethernet (Windows and Linux)

The Bitporter pod supports Ethernet connectivity to one or more PCs, supporting both static
and dynamic (via DHCP) IP addressing. Before attempting Ethernet connection to a Bitporter
pod, please consult the network administrator to ensure that:

e A DHCP server covers the network segment onto which the pod is attached. If no
such DHCP server is in place, then consult with the system administrator to
determine the static IP addressing settings to be explicitly assigned to the pod.

* The Bitporter pod is allowed to connect to the necessary network.

By default, all Bitporter pods are set up to use DHCP negotiation the first time they are
plugged into an Ethernet network. Since the pod stores its Ethernet configuration in flash
memory, the Ethernet configuration typically only needs to be performed once.

Note: Only pods on the same subnet (without an intervening router) can be automatically detected by
STAPL player (see the —q option, Table 4-1, page 19). Use the -p option to connect to pods on non-
local subnets using the podname containing the IP address of the pod (see Table 4-1). For ease of use, it
is recommend that both the PC used to program the Achronix device and the Bitporter pod are placed on
the same subnet.

To connect to a Bitporter pod via Ethernet:
1. Turn off the power to the target system.
2. If the pod is connected to the PC via USB, disconnect the USB cable from the Bitporter.
3. Connect the JTAG flat ribbon cable to the target JTAG pins. The red strip is pin 1.
4. Connect the JTAG flat ribbon cable to the Bitporter pod. The plug is keyed.
5

Connect the power cable to the power outlet and the pod. The Bitporter pod's POWER
LED should now be on. The pod's COMM LED should start blinking.

6. Connect the Ethernet cable to the Ethernet jack on the wall and the pod. Once the Bit-
porter pod's COMM LED stops blinking, the pod has successfully acquired an IP address.

Note: Ifthe COMM LED does not stop blinking (it should take less than ten seconds), talk to
the network administrator to verify that the device’s MAC address has permission to connect
to the local network, and that the device is connected to the proper Ethernet network jack.

7. Turn on the power to the target hardware.
8. Continue to “Verifying the Setup,” on page 16.

The pod is now able to be referred to by name as net<serial number> or
net<ip_ address>. The latter name must be used if pod communication is being attempted
across subnets (see Table 4-1).

Bitporter User Guide
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Disconnecting the Bitporter Pod Connecting the Bitporter Pod

Disconnecting the Bitporter Pod

To end a programming session and disconnect the Bitporter pod from the target hardware:

1. Waituntil acx_stapl_player.exe finishes running.
2. Turn off the power to the target hardware.

3. Disconnect the USB cable for USB-connected pods, or the power cable for Ethernet-
connected pods.

Bitporter Connection Errors

Below is a listing of possible error messages that can occur during USB setup or pod operation:

“Attempting to auto-detect Bitporter pods (USB pods and Ethernet
pods on this sub net)... found 0 pods.”

During the operation of acx_stapl_player, if no USB pods are connected, or if all USB-
connected pods are busy, the following error message sequence is displayed:

Achronix STAPL Player (acx_stapl_player) -- Version 0.X (Main) -- Build
22573*

-- Date 2009-03-04 07:08

(c) Copyright 2007, 2008 Achronix Semiconductor Corp. All rights
reserved.

contains elements of Jam STAPL Player Version 2.5 (20040526)
Copyright (C) 1997-2004 Altera Corporation

kkhkkkhkkhkhkkhhkhkkhhkkhkhhkkhhkhkhhkkhhhhhkdhkdhhkkhhhk hkdrkkx*xk,khk*x%x

* Attempting to find all reachable pods: *
RS RS SR SR SRR R EE SRS EE R R R R R R R R R R RS R R R
Attempting to auto-detect Bitporter pods (USB pods and Ethernet pods on
this sub net)...

...found 0 pods.
INFO: No pods found during auto-detection phase. (Auto-detection can only
find Ethernet-connected pods on the local subnet, and USB-connected pods
which are not currently in use.)
INFO: Please verify that your Bitporter cables are plugged in properly. If
you are using Ethernet, please ensure that the power supply is plugged in to
the Bitporter pod. If you are using a USB connection, do not connect the
power supply to the Bitporter pod. For more information, please see the
Chapter "Connecting the Bitporter Pod" in the ACE Programming Guide (UG004).

Ensure that the Bitporter Pod is properly connected and is not busy with another process.

“PROGRAM ERROR: Bitporter driver library not found - unable to pro-
gram device.”

If during the operation of acx_stapl_player, the following error message sequence is displayed:

PROGRAM ERROR: Bitporter driver library not found - unable to program
device.

PROGRAM ERROR: Exiting with error code: -10
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First verify that the host machine is running a supported operating system. For example, this
error can occur when running 64-bit Linux distributions.

If the host system is running a supported operating systems, ensure that
libjnetserver.so file in the same directory as the acx_stapl_player executable.

“Port has not been opened”

An attempt was made to access the USB device before it was opened. This error can occur if
the device is power-cycled or unplugged without restarting the software.

“Unable to retrieve pathname for USB device”

This is an internal error. Please contact Achronix technical support.

“USB communication error”

A communication error not covered by another message was encountered. Check connections
and POWER LED status.

“USB communication timeout”

No response was received from the Achronix device within a timeout period. Check
connections and POWER LED status. This error can also occur if the unit is unplugged or
powered down.

“Unable to load hid.dll. One or more exported functions missing”

The Windows library hid.d11 could not be loaded because its interface was incompatible.
This is an internal error. Please contact Achronix technical support.

“Can't open setupapi.dll: <reason>"

Windows could not open setupapi.dll. The error string returned from Windows follows.

“Can't open hid.dll: <reason>"

Windows could not open its USB driver file hid.d11l. The error string returned from
Windows follows.

“USB read error. <reason>"

The Windows driver returned an error from a read operation. The Windows error text
follows. This error can occur if the unit is powered down or unplugged during operation.

“USB write error. <reason>"

The Windows driver returned an error from a write operation. The Windows error text
follows. This error can occur if the unit is powered down or unplugged during operation.

"No available Achronix Bitporter products with matching serial num-
ber found on USB port."
In enumerating the devices attached to the USB port, at least one Achronix Bitporter pod was

found but the pod with the specified serial number was not found or was already in use.
Check the serial number (be sure to enter it exactly as shown on the serial number sticker),
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Verifying the Setup

Connecting the Bitporter Pod

then check the connection and be sure the POWER LED is illuminated before starting the
software. See “Bitporter Pod Naming Conventions” in Chapter 4 — Using the Achronix
STAPL Player for more details.

Ethernet Connection Errors:

There are a number of port-related error messages that can occur during the TCP/IP and
Ethernet setup process and operation:

"No available Achronix Bitporter products with matching serial num-
ber found on local subnet."

The program attempted to connect to an Ethernet pod specifying a serial number (e.g.
“net40XXX"”), and no Achronix Bitporter pod with a matching serial number was found on the
local subnet. Check the connection and ensure that the COMM LED has finished blinking
(after power-up) before starting the software. If the pod’s TCP/IP settings were manually
configured, verify that the provided settings are correct. Verify with the System Administrator
that the pod is on the same local subnet as the PC attempting to connect. See “Bitporter Pod
Naming Conventions” in Chapter 4 — Using the Achronix STAPL Player for more details.

"No available Achronix Bitporter product found at supplied network
address."

The program attempted to connect to an Ethernet pod specifying an IP address but no Bitporter
pod was found at that address. Check the connection and ensure that the COMM LED has
finished blinking (after power-up) before starting the software. If the pod’s TCP/IP settings
were manually configured, verify that the provided settings are correct. If the pod is configured
to use DHCP, verify with the System Administrator that the network address is correct.

"Network device is not an Achronix Bitporter pod."

The program attempted to connect to a pod at the supplied address, but the device at the that
location does not appear to be a Achronix Bitporter pod. Verify the IP address of the desired
pod and that the correct address was specified.

Verifying the Setup

Bitporter Connectivity Self Test

To verify that the USB drivers, STAPL player and Bitporter pod are correctly installed:
1. Open a command prompt in the desired installation directory.
2. At the command prompt, run:
acx_stapl_player -q

The program returns a listing of all correctly connected and currently available pods
(those not currently in use):

Achronix STAPL Player (acx_stapl_player) -- Version 2.1
(c) Copyright 2007, 2008 Achronix Semiconductor Corp. All rights
reserved.

contains elements of Jam STAPL Player Version 2.5 (20040526)
Copyright (C) 1997-2004 Altera Corporation
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dAhkkhkhkkkhhhkhhkhhrxhdhkhhkrhhhkhhkhkhdrhrhhrxhkdrhhxxxx

* Attempting to find all reachable pods: *

dFhkkhkhkkkhkhkhhkhkdrhdhkhhkrhdhkhdkrkhdrhrrkdrxhkdrhdxkhdxx

Attempting to auto-detect Bitporter pods (USB pods and Ethernet pods on
this subnet)...
.found 3 pods.

| netl2346 192.168.1.123 |

|

|

|

| usbl2345 | <not tracked> |

|

| netl2347 | <available> |
|

Refer to “Querying the Availability of Connected Pods (-q option)” in Chapter 4 — Using the
Achronix STAPL Player for complete details.

Bitporter-to-Target-Device Connectivity Test

To verify the connection to the target device via the Bitporter pod:

1. Open a Windows command prompt and navigate to the STAPL player installation
directory:.

2. At the command prompt, run:
acx_stapl_player -aREAD IDCODE read_idcode.jam
Note: The file read_idcode. jamis on the SDK60 CD in the /Software directory.

After successful opening the Bitporter Pod, the program returns the device ID code of
the target device:

Entering ISP programming mode. ..

Reading Device ID code...

IDCODEVALID=0

IDCODE=0011000 00000000 00001011 001000001
Exiting ISP programming mode. ..

Exit code = 0... Success

Handling Multiple Pods Connected to the Same PC

By default the Achronix STAPL Player assumes that it is operating in a single Bitporter pod
environment. If this is true, no special actions by the user are necessary — when
acx_stapl_player finds only one pod during the auto-detection phase, it uses that pod.

The Achronix STAPL Player can support multiple users sharing a collection or pool of
Bitporter pods connected to a single PC via USB, and/or Bitporter pods connected to a
collection of PCs via Ethernet. When multiple pods are found, but the desired pod is not
specified with the -p command-line option, acx_stapl_player exits with an error, informing
the user that they must specify by name, which pod(s) is/are to be used.

Note: The -g command-line option can be used to list the pods detected by acx_stapl_player (see
Table 4-1, page 19).-
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Chapter 4 - Using the Achronix STAPL Player

Introduction

The Achronix STAPL Player (axc_stapl_player.exe) takes the bitstream output of the
Achronix CAD Environment (ACE) in STAPL format, and then runs (or plays) the STAPL
program. The program causes the Bitporter pod to pass these commands to the JTAG port of
an Achronix FPGA. The STAPL player executable is run from a Windows or Linux command

prompt.

Command Syntax

The STAPL player command syntax is:

acx stapl player [options] [filename]

The available command options are listed in Table 4-1.

Note: The option names are not case sensitive.

Table 4-1: acx_stapl_player.exe Command Options

Option Description

-h Displays the help message.

-q Displays the name and state of all available USB-connected pods, and
all Ethernet-connected pods regardless of availability (the pod's cur-
rent owner's IP address is shown if the pod is not available). (1)
See also “Querying the Availability of Connected Pods (-q
option),” on page 28.

-a<action> Specifies an action name (see Table 4-2).

-d<proc=1>

Enables an optional procedure.

-d<proc=0>

Disables a recommended procedure.

-d<var=val>

Initializes STAPL variable (var) to specified value (val).

-id

Sets IPv4 configuration of a currently USB-connected pod to DHCP

(dynamic IP) so that it may be connected via Ethernet. (3)

—iC_[

Displays the current IPv4 configuration of a connected pod. 2

-is<config>

Static IP Configuration mode sets the static IPv4 configuration of a cur-
rently USB-connected pod so that it may be connected via Ethernet. The
argument <config> is a comma-delimited list of configuration options —
follow the s with a comma, then the desired IP address, a comma, then

the subnet mask, a comma, then the default gateway. 3)
Static IP example:
-i5,192.168.1.123,255.255.255.0,192.168.1.1

See also “Configuring the Bitporter Pod's IP address (-i
Option),” on page 30.
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Table 4-1: acx_stapl_player.exe Command Options (Continued)

Option Description
-l<filename> Sends program output to a log file as well as the console.
-p<podname> Specifies a pod by name, which the tool should use to load the STAPL

file. Switch can be followed with comma-separated list of pod names
(no spaces allowed). If none of the specified pods are available, the
program exits. For example, to connect to a USB-connected pod with
the serial number of 40815:

-pusb40815

For an Ethernet-connected pod with the serial number of 40815 on
the same subnet:

-pnet40815

For an Ethernet-connected pod not on the local subnet and at
address 192.168.1.1:

-pnetl92.168.1.1

See also “Connecting to Specific Pods by Name (-p option),” on
page 29.

Notes:
1. Query pod mode only finds Ethernet pods on the current subnet. Pods on other subnets are not displayed.
2. No STAPL actions are run; program exits after query.
3. No STAPL actions are run; program exits after the pod (re)configuration is complete.

Bitporter Pod Naming Conventions

Each Bitporter pod has a unique name which include a prefix to indicate the kind of
connection used to communicate with the pod (for example, “usb” for USB-connected pods
and “net” for Ethernet-connected pods) plus a suffix indicating either the pod's serial number
or IP address.

For example, a pod with the serial number 12345 (the serial number is on a sticker located on
the Bitporter), the pod is can be named:

e usb12345 — if connected via USB.
e netl12345 — if connected with Ethernet, connected on the subnet.

e netl192.168.1.123 — if connected via ethernet, whether on the local subnet or not.

Picking a STAPL Action (-a option)

When executing or playing a STAPL file, the user is required to choose an action to take, since
most STAPL files contain numerous actions. When using the STAPL player, the user specifies
the desired action with the —a option. For example, to program an Achronix device with design:

acx_stapl_player -aprogram <design name>.jam

Note: Only a single action can be specified and executed at a time.
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Table 4-2 lists the standard STAPL actions which can be found in STAPL files generated by ACE.

Table 4-2: STAPL Actions Generated by ACE

Action Name Description
read_idcode Returns the IEEE 1149.1 IDCODE of the target device.
program Programs the device.
verify Verifies the programming of the device.
erase Performs a bulk erase of the device.
read Reads the programming data of the device.
read_state read_state polls the current state of the chip.

Notes:
1. Allactions in this table are supported in ACE v2.1.

Procedures

STAPL actions are made up of one or more STAPL procedure calls (Table 4-3 and Table 4-4).
Some of these procedures can be marked as OPTIONAL or RECOMMENDED, meaning the
user can choose to include or exclude the specified procedure — RECOMMENDED
procedures are called by default, but may be excluded by the user; OPTIONAL procedures
are not called by default but may be included by the user. Refer to EIA/JEDEC Standard 71
(JESD71), Standard Test and Programming Language (STAPL) for complete details.

Note: STAPL is case insensitive; the procedure names listed in Table 4-3 and Table 4-4 are in all
capitals for readability.

Table 4-3: Standard STAPL Procedures used by ACE

Procedure Name Description
DO_READ_IDCODE Returns the JTAG IDCODE.
DO_ERASE Performs a bulk erase of the device.
DO_PROGRAM Programs the device.
DO_VERIFY Verifies the programming data of the device.")
DO_READ Reads the programming data from the device.(")
Notes:

1. Only covers core data excluding block RAMs, I/0, SerDes, etc.

Table 4-4: Additional (Non-Standard) Procedures used by ACE

Procedure Name Description
DO_ENTER_USER_MODE Changes the mode of the device to User Mode.
DO_EXIT USER_MODE Changes the mode of the device out of User Mode.
DO_BRAM_ VERIFY Verifies the programming data of the block RAMs in the device.
DO_BRAM_READ Reads the programming data from the block RAMs in the device.
DO_READ_STATE Checks for synchronization state errors on the device.
DO_ENABLE_DETAILS_ON | Ifthereisafailure detected during DO_READ_STATE, enabling this
_FAILURE optional procedure produces detailed error information useful for

debug.
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Disabling a Recommended Procedure

The -d<proc=0> command-line option can be used to disable a recommended procedure.
Multiple recommended procedures can be disabled within a single action, but each require its
own command-line option to disable. For example, to disable the recommended procedure
DO_VERIFY during programming for the file demo . jam, enter the following;:

acx_stapl_player -aprogram -dDO_VERIFY=0 demo.jam

To disable both DO_VERIFY and DO_ENTER_USER_MODE:
acx_stapl player -aprogram -dDO VERIFY=0 -dDO_ENTER_USER MODE=0
demo.jam

Enabling an Optional Procedure

The -d<proc=1> command-line option can be used to enable an optional procedure.
Multiple optional procedures can be enabled, each requiring its own command-line option.
For example, to enable the optional procedure DO_READ for the program action in the file
demo . jam, enter the following:

acx_stapl_player -aprogram -dDO_READ=1 demo.jam

The Action read_idcode

The action read_idcode returns (to the command-line) the JTAG IDCODE reported by the
connected device. For example, the expected output for this action when run against the
SPD60-FBGA 1892 is:

IDCODE=00100000 00000000 00010110 01000001

Table 4-5: Procedures Called During read_idcode

Procedure name Optional Recommended

DO_ENTER_JTAG

DO_READ_TIDCODE

DO_EXIT_JTAG

The Action program

The program action erases the contents of the target device and then downloads the user's
design.

Table 4-6: Procedures Called During program

Procedure Name Optional Recommended

DO_ENTER_JTAG

DO_RESET_CHIP

DO_ERASE

DO_PROGRAM

DO_VERIFY

DO_BRAM_VERIFY

DO_BRAM_READ

ANERNERNERN

DO_READ

PAGE 22

www.achronix.com Bitporter User Guide


www.achronix.com

Using the Achronix STAPL Player Picking a STAPL Action (-a option)

Table 4-6: Procedures Called During program (Continued)

Procedure Name Optional Recommended
DO_ENTER_USER_MODE v
DO_READ_STATE v
DO_EXIT_JTAG

The Action verify

The verify action verifies that the design contained in the STAPL file is the same design found
in the target device, with results reported to the command-line. The verify action may be run/
played when the device is in user mode, or when out of user mode. By default, only core
configuration memory is verified, excluding block RAM.

Note: Verification of I/O ring configuration memory is not supported at this time.

Table 4-7: Procedures Called During verify

Procedure Name Optional Recommended
DO_ENTER_JTAG
DO_EXIT_USER_MODE v
DO_BRAM_VERIFY v
DO_VERIFY
DO_ENTER_USER_MODE v
DO_EXIT_JTAG

The Action read

The read action reads the entire contents of the core configuration memory (optionally the
block RAM contents) and dumps the contents to the console.

Note: Reading the I/O ring configuration memory is not supported at this time.

Table 4-8: Procedures Called During Read

Procedure Name Optional Recommended
"DO_ENTER JTAG
DO_EXIT_USER_MODE v
DO_BRAM_READ v
DO_READ
DO_ENTER_USER_MODE v
DO_EXIT_JTAG

Core Configuration Memory Output

Each core configuration memory address frame contains 1024 bits of configuration data (32 words
of 32 bits), manipulated by the STAPL player as eight 128-bit blocks for performance reasons.

Each 128-bit block is composed of four 32-bit words (Figure 4-1). The LSB of Word[0] is the
LSB of the 128-bit chunk at offset 0 of a given address. The MSB of Word[3] is the MSB of the
128-bit chunk at offset 0 of a given address. The LSB of Word[4] is the LSB of the 128-bit chunk
at offset 1 of a given address. The MSB of Word[31] is the MSB of the 128-bit chunk at offset 7
of a given address.
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Block[0] | WORD3] E WORD[2] E WORD[1] E WORDI0]
Block[1] | WORD[7] E WORD6] E WORDS5] E WORD[4]
Block[2] | WORDI[11] E WORD[10]E WORDI9] E WORDIg]
[ )
o
[ J
Block[7] | WORD[31] E WORD[30] E WORD[29] E WORD[28]

ug004_c04_01_vO01

Figure 4-1: Core Configuration Memory Output

Successful Output Example

The example below shows truncated results for a single core configuration memory address
read (actual results would contain on the order of 36,735 addresses).

Note: The results are redirected to the file quickstart. log, for ease of later reading.
Command entered:

acx_stapl_ player.exe quickstart.jam -aREAD > quickstart.log
The command returns:

Achronix STAPL Player (acx_stapl_player) -- Version 0.X (Main) -- Build
15556* -- Date 2008-07-07 08:49

(c) Copyright 2007, 2008 Achronix Semiconductor Corp. All rights
reserved.

contains elements of Jam STAPL Player Version 2.5 (20040526)
Copyright (C) 1997-2004 Altera Corporation

Entering ISP programming mode. ..

Reading the programming data of the device...

Reading core configuration memory contents:

core address:

00 0000

0000 0003 0000 0002 0000 0001 0000 0000
0000 0007 0000 0006 0000 0005 0000 0004
0000 000B 0000 000A 0000 0009 0000 0008
0000 00OQF 0000 OOOE 0000 000D 0000 000C
0000 0013 0000 0012 0000 0011 0000 0010
0000 0017 0000 0016 0000 0015 0000 0014
0000 001B 0000 001A 0000 0019 0000 0018
0000 001lF 0000 OO1lE 0000 001D 0000 001C

Exiting ISP programming mode. ..

Exit code = 0... Success
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Failed Output Example

If there are any regions of memory encountered in the read which fail their read request, the
program reports the read address, which 32-bit word from that address had the failure, and
then exits immediately.

Command entered:
acx_stapl player.exe quickstart.jam -aREAD > quickstart.log
The command returns:

Achronix STAPL Player (acx_stapl_player) -- Version 0.X (Main) -- Build
15556* -- Date 2008-07-07 08:49

(c) Copyright 2007, 2008 Achronix Semiconductor Corp. All rights
reserved.

contains elements of Jam STAPL Player Version 2.5 (20040526)
Copyright (C) 1997-2004 Altera Corporation

Entering ISP programming mode. ..

Reading the programming data of the device...

Reading core configuration memory contents:

ERROR: Hardware indicates invalid read data at word: 0 of core memory

address:
00 0000
Invalid word follows:
0 0000 0000
PROGRAM ERROR: Exit code = 12... Read failure

The Action read_state

The read_state action allows the user to poll the live state of the device. If any of the bits are
high, the Action reports READ_STATE_FAIL. If all the bits are low, the Action reports
READ_STATE_PASS.

Pass Example
Command entered:
acx_stapl player primitivedff.jam -aREAD STATE

The command returns:

Achronix STAPL Player (acx_stapl_player) -- Version 2.1
(c) Copyright 2007, 2008 Achronix Semiconductor Corp. All rights
reserved.

contains elements of Jam STAPL Player Version 2.5 (20040526)
Copyright (C) 1997-2004 Altera Corporation

Entering JTAG programming mode. ..
Number of devices detected on scan chain: 1
Reading chip state...

READ_STATE_PASS: no errors found.
Exiting JTAG programming mode. . .
Exit code = 0... Success
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Default Fail Example

Command entered:

acx_stapl_ player primitivedff.jam -aREAD_ STATE

The command returns:

Achronix STAPL Player (acx_stapl_player) -- Version 2.1
(c) Copyright 2007, 2008 Achronix Semiconductor Corp. All rights
reserved.

contains elements of Jam STAPL Player Version 2.5 (20040526)
Copyright (C) 1997-2004 Altera Corporation

Entering JTAG programming mode. ..
Number of devices detected on scan chain: 1
Reading chip state...
READ_STATE_FAIL: errors found!
Exiting JTAG programming mode. ..
Exit code = 0... Success

Detailed Fail Example

Command entered:

acx_stapl player primitivedff.jam -aREAD STATE -
dDO_ENABLE_DETAILS ON FAILURE=1

The command returns:

Achronix STAPL Player (acx_stapl_player) -- Version 2.1
(c) Copyright 2007, 2008 Achronix Semiconductor Corp. All rights
reserved.

contains elements of Jam STAPL Player Version 2.5 (20040526)
Copyright (C) 1997-2004 Altera Corporation

Entering JTAG programming mode. . .

Number of devices detected on scan chain: 1

Reading chip state...

READ_STATE_FAIL: errors found!

error at bit:
error at bit:
error at bit:
error at bit:
error at bit:
error at bit:
error at bit:
error at bit:
error at bit:
error at bit: 9
error at bit: 10
error at bit: 11
error at bit: 12
error at bit: 14
error at bit: 15
error at bit: 16
error at bit: 17
error at bit: 18
error at bit: 19

o

o J o Ul i WD
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error
error
error
error
error
error
error
error
error
error
error
error
error
error

at
at
at
at
at
at
at
at
at
at
at
at
at
at

asyncerr[1991

asyncerr[1919
0000 0000 0000 0000
asyncerr[1791..1664]
0000 0000 0000 0000
asyncerr[1663..1536]
0000 0000 0000 0000
asyncerr[1535..1408]
0000 0000 0000 0000
asyncerr[1407..1280]
0000 0000 0000 0000
asyncerr[1279..1152]
0000 0000 0000 0000
asyncerr[1151..1024]
0000 0000 0000 0000
asyncerr[1023..896] =
0000 0000 0000 0000

asyncerr[895..768]

bit:
bit:
bit:
bit:
bit:
bit:
bit:
bit:
bit:
bit:
bit:
bit:
bit:
bit:

20
21
22
23
24
25
26
27
28
29
30
31
32
33

..1919]

00

..1792]

0000 0000 0000 0000

asyncerr[767..640]

0000 0000 0000 0000

asyncerr[639..512]

0000 0000 0000 00OO

asyncerr[511..384]

0000 0000 0000 0000

asyncerr[383..256]

0000 0000 0000 0000

asyncerr[255..128]

0000 0000 0000 0000
asyncerr[127..0]
0000 0000 0000 0000
Exiting JTAG programming mode. ..
Exit code = 0...

The Action erase

Success

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0003

0000 0000

0000 0000

0000 0000

0000 0000

0000 0000

0000 0000

0000 0000

0000 0000

0000 0000

0000 0000

0000 0000

0000 0000

0000 0000

0000 0000

0000 0000

FFFF DFFF

The erase action resets the configuration memory in the device to their default values, including
block RAM and I/O configuration bits. There are no expected failure modes for this Action.
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Querying the Availability of Connected Pods (-q option)

The Bitporter pod query mode is used when multiple Bitporter pods are visible to the host
running acx_stapl_player. This mode returns the current state of all connected pods (whether
in use or not).

Important! It is recommended that this query mode not be the only means used to synchronize multiple
users’ attempts to use multiple pods — users still need to ensure that a given target board is not being
used through another non-Bitporter interface before using the Bitporter attached to that target board.

To see a list of the pods currently auto-detected by acx_stapl_player, run the following at the
command-line:

acx_stapl_player -g

This command returns to the command-line a table of the currently detected pods, using the
following criteria:

e USB-connected Bitporter pods: Pods connected to the host are listed by name in the
first column only if they are currently not in use by another instance of
acx_stapl_player. Pods connected to the host via USB which are already in use are not
be listed. Pods connected to other hosts via USB are not listed, regardless of usage
state.

¢ Ethernet-connected Bitporter pods: All Bitporter pods connected on the same subnet
as the host are listed by name in the first column. The second column contains the
owner of each pod found. A listing of <available> means the pod currently has no
owner (and is available for immediate use). A listing displaying an IP address means
the pod is currently in use by a host located at that IP address.

For example, if two pods with serial numbers 12345 and 12346 are connected to the same host
via USB, and two additional pods with serial numbers 12347 and 12348 are connected via
Ethernet on the same subnet, then run the acx_stapl_player in query mode:

acx_stapl_player -q

The command returns:

Achronix STAPL Player (acx_stapl_player) -- Version 1.5
(c) Copyright 2007, 2008 Achronix Semiconductor Corp. All rights
reserved.

contains elements of Jam STAPL Player Version 2.5 (20040526)
Copyright (C) 1997-2004 Altera Corporation

kkhkkkkhhkkhhkhkkhhkkhkhhkkhhkhkkhhkkhhhkkhhkkhhhkkhhkhkrhkdrxkkrxkk *k*x%x

* Attempting to find all reachable pods: *
Ak hkhkkhhhkhkdhhhkhkhhkhkhkdhhdkkhkhhhkkhkhhkdhkhkhkhkdhkhkhkrd khhrkkx*x
Attempting to auto-discover Bitporter pods (USB pods and Ethernet pods on
this subnet)...
.found 3 pods.

| net12346 192.168.1.123 |

|

|

|

| usbl2345 | <not tracked> |

|

| net12347 | <available> |
|
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Connecting to Specific Pods by Name (-p option)

In this example, pod 12345 is connected via USB, and is currently not in use. Pod 12346 is visible
via Ethernet, but is already in use by a host at IP address 192.168.1.123. Pod 12347 is also visible
via Ethernet, currently has no owner, and is thus available for use. Pod 12348 is not listed, which
means it must also be connected via USB, but it is in use. (USB probes in use are not listed.)

In this case, the user can run acx_stapl_player to connect to either usb12345, net12347, via the
-p command-line option.

Connecting to Specific Pods by Name (-p option)

When multiple pods are visible to the acx_stapl_player, the user must specify which pod the
acx_stapl_player should use to communicate with a device. The desired pod is specified with
the -p command-line option, where the user specifies a podname or a list of potential podnames
to be used. To determine which pods are currently available for use, the -g option is used.

Once a pod name or list of pod names is known, they can be specified on the command-line as
a comma-separated list immediately following the -p on the command-line. When multiple
pod names are listed, acx_stapl_player attempts to connect to them in the specified order and
uses the first available specified pod. The player reports which pod is being used.

For example, to read the JTAG IDCODE of the Achronix device connected to the first available
pod via pods 12348, 12345, and 12347, in that order, use the following command:

acx_stapl_player -pusbl2348,usbl2345,netl2347 -aREAD_IDCODE quickstart.jam

The command returns:

Achronix STAPL Player (acx_stapl_player) -- Version 1.5
(c) Copyright 2007, 2008 Achronix Semiconductor Corp. All rights
reserved.

contains elements of Jam STAPL Player Version 2.5 (20040526)
Copyright (C) 1997-2004 Altera Corporation

Attempting to auto-discover Bitporter pods (USB pods and Ethernet pods on
this subnet)...

.found 3 pods.

| Pod | (Ethernet only) |
| Name | Owner's IP addr |
| usbl2345 | <not tracked> |
| net12346 | 192.168.1.123 |
| netl12347 | <available> |

Attempting to connect to user-specified pod(s):
WARNING: User-specified pod "usbl2348" not found/not connected.
Successfully opened Bitporter pod usbl2345.

Entering ISP programming mode. ..

Reading Device ID code...

IDCODEVALID=1

IDCODE=00100000 00000000 00010110 01000001
Exiting ISP programming mode. ..

Exit code = 0... Success

The STAPL Player attempts to connect to the pods in the order listed, then plays the specified

Action using the first successful connection. Unsuccessful connection attempts are reported as
WARNINGS.
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Configuring the Bitporter Pod's IP address (-i Option)

The user may query a pod's current Ethernet IP configuration with the -iq option, set the
configuration to dynamic/DHCP with the -id option, or set a static IP with the -is option.

Bitporter Pod MAC Addresses

When adding devices to a network, network administrators frequently need to know the
MAC address of the device. The Bitporter pods are each shipped with documents describing
their MAC address. If the MAC address documentation for pod is unavailable, the pod's MAC
address can be calculated by one of the following methods:

e Automatic MAC address calculation tool

Achronix has provided a web page which customers can use to look up their pod's
MAC address based upon the pod's serial number (the serial number is a five digit
decimal number printed on a label stuck to the pod). The MAC address calculation

website is: https://secure.achronix.com/bitportermac.php
* Manual MAC address calculation

The MAC address can also be manually derived from the pod’s serial number.

MAC address = Manufacturer (prefix) : serial number (suffix) = 00:0F:75:00:30:39
Where:

Manufacturer = 00:0F:75
Serial number = 12345 (decimal) = 0x3039 (hex) = 0x003039 = 00:30:39

Checking the Bitporter Pod's Current Ethernet IP Configuration

Note: This option works whether the pod is connected via USB or via Ethernet.

Simply run acx_stapl_player with the -iqg option. If multiple pods are connected, the pod
name must be specified with the -p option.

Example

To query the IP configuration of a USB pod with serial number 54321:
acx_stapl player.exe -iq -pusb54321
The command returns:

Achronix STAPL Player (acx_stapl_player)
(c) Copyright 2007-2009 Achronix Semiconductor Corp. All rights reserved.

contains elements of Jam STAPL Player Version 2.5 (20040526)
Copyright (C) 1997-2004 Altera Corporation

kkhkkkhkkhkhkkhhkhkkhhkkhhhkkhhkhkhhkkhhhhhkdhkkdkhhkk dhkkdhkdrkk *xk *k*x%x

* Checking current Ethernet configuration: *
R RS RS EE SR SRR R R RS RS EE R E R R R R R R R R RS R R

Attempting to auto-discover Bitporter pods (USB pods and Ethernet pods on
this subnet)...
...found 1 pods.

| Pod | (Ethernet only) |
| Name | Owner's IP addr |
|========== :::::::::::::::::|

c
n
o
o
S
w
N
[y
A
=]
o)
o
o
=
m
Q
o
1)
[N
v

PAGE 30

www.achronix.com Bitporter User Guide


https://secure.achronix.com/bitportermac.php
https://secure.achronix.com/bitportermac.php
https://secure.achronix.com/bitportermac.php
www.achronix.com

Using the Achronix STAPL Player Configuring the Bitporter Pod's IP address (-i Option)

Attempting to connect to user-specified pod(s):
Successfully opened Bitporter pod usb54321.

Current Bitporter IP Configuration:
DHCP = on

Configuration the Pod for DHCP (Dynamic IP Address)

By default, Bitporter pods are configured to obtain their IP address via DHCP.

Note: At this time, there is no way to ask the Bitporter pod for its current IP address. If a DHCP-
configured pod’s IP address needs to be known (for example, to connect to a pod on a different subnet),
The recommend method is to use the MAC address to lookup the IP in the network’s routing table. A
future version of the acx_stapl_player will support querying a named pod for its current IP address.

Reconfiguring from Static IP to DHCP

Changing the Ethernet IP configuration of a pod requires a USB connection. It is not possible
to change the IP configuration of a pod that is currently connected via Ethernet.

Note: Always consult the network administrator to verify that the pod will be allowed to acquire an IP
address via DHCP.

To change the IP configuration:

1. Either disconnect the pod from the target or power-down the target. The pod must
always be powered when the connected target is powered.

2. Disconnect the Ethernet cable from the pod.

3. Disconnect the power cable from the pod.

4. Connect the USB cable to the host and the pod.

5. On the host, run acx_stapl_player with the -id option.

For example, to configure a pod with serial number 12345 to obtain its IP address via DHCP,
enter the following command:

acx_stapl player.exe -id -pusbl2345
The command returns

Achronix STAPL Player (acx_stapl_player)
(c) Copyright 2007-2009 Achronix Semiconductor Corp. All rights reserved.

contains elements of Jam STAPL Player Version 2.5 (20040526)
Copyright (C) 1997-2004 Altera Corporation

kkhkkkhkkhkhkkhhkhkkhhkkhhhkkhhkhkhhkkhhhhhkdhkkdhhkkhhhk hkdrxkk x*xk,k*k*x%

* Checking current Ethernet configuration: *
khkhkkhkkhhkhkhkkhkkhhhkhhkkhdhhhkhkhdhhrhkhkhdhohhddhrrhkhdhrhhhd,xx

Attempting to auto-discover Bitporter pods (USB pods and Ethernet pods on
this subnet)...
...found 1 pods.

| Pod | (Ethernet only) |
|  Name | Owner's IP addr |
| usbl2345 | <not tracked> |

Attempting to connect to user-specified pod(s):
Successfully opened Bitporter pod usbl2345.
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Setting new network configuration...
Success!

Updated Bitporter IP Configuration:
DHCP = on

Configuring the Pod to Use a Static IP Address

Reconfiguring the pod to use a static IP requires contacting the network administrator to
determine the required information:

® The pod's new static IP address, example: 192.168.1.123
* The network mask, example: 255.255.255.0
* The gateway IP address, example: 192.168.1.1

Note: Changing the Ethernet IP configuration of a pod requires a USB connection. It is not possible to
change the IP configuration of a pod that is currently connected via Ethernet.

To change the pod to use a static IP address:

1. Either disconnect the pod from the target or power-down the target. The pod must
always be powered when the connected target is powered.

Disconnect the Ethernet cable from the pod.
Disconnect the power cable from the pod.

Connect the USB cable to the PC and the pod.

SIS

(Optional) Verify that the stapl player can see the pod over the USB connection:
acx_stapl_player -g

6. On the host, run acx_stapl_player with the -is,<pod IP>,<network
mask>,<gateway IP> option.

For example, to configure a pod with serial number 12345 to use the static IP 192.168.1.123, enter:
acx_stapl_player.exe -is,192.168.1.123,255.255.255.0,192.168.1.1 -pusbl12345
This command returns:

Achronix STAPL Player (acx_stapl_player)
(c) Copyright 2007-2009 Achronix Semiconductor Corp. All rights reserved.

contains elements of Jam STAPL Player Version 2.5 (20040526)
Copyright (C) 1997-2004 Altera Corporation

hkhkkhkhkdkkhhhkhhkhhkrhdhkhhhkrhkhhkhhkrkhhkhhrhhrhdhrhkhkxhhxkx

* Checking current Ethernet configuration: *
Ahkhhkdrhhkhkhkhhhdhhkrhhhkhkhkdhkdhdhkrdhhhdhkhkhhdhhkxxkkhd,dx**%

Attempting to auto-discover Bitporter pods (USB pods and Ethernet pods on
this subnet)...
...found 1 pods.

| Pod | (Ethernet only) |
| Name | Owner's IP addr |
|::::::::::|:::::::::::::::::|
| usbl2345 | <not tracked> |

Attempting to connect to user-specified pod(s):
Successfully opened Bitporter pod usbl2345.
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Programming a Device

Setting

Updated

new network configuration...
Success!

Bitporter IP Configuration:
DHCP off

ip 192.168.1.123

mask = 255.255.255.0
gateway 192.168.1.1

Programming a Device

Once the user has generated a bitstream for the design, the following steps are used to
program the device:

1.

Connect the Bitporter pod to the target systems per Chapter 3 — “Connecting the Bit-

porter Pod”.

Open a command prompt of the host system (Start — Run, then enter CMD, and click
OK;

Locate the directory containing the programming file, and then download the bitstream:

or Start — All Programs — Accessories > Command Prompt).

acx_stapl_player -aprogram <design name>.jam

The program returns:

Achronix STAPL Player (acx_stapl_player) -- Version 1.5

(c) Copyright 2007, 2008 Achronix Semiconductor Corp. All
rights reserved.
contains elements of Jam STAPL Player Version 2.5 (20040526)

Copyright (C) 1997-2004 Altera Corporation

Attempting to auto-discover Bitporter pods (USB pods and
Ethernet pods on this subnet)...
...found 1 pods.

| Pod | (Ethernet only) |
| Name | Owner's IP addr |
| usbl12345 | <not tracked> |

Successfully opened Bitporter pod usbl2345.

Entering ISP programming mode...
Performing bulk erase on the device...
Programming the SPD60-FBGA1892 device...
Starting user mode. ..

Exiting ISP programming mode...

Exit code 0... Success
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Revision History

The following table lists the revision history of this document.

Version Revision
1.0 Initial release version.
1.1 « Document title changed from ACE Programming Guide to Bitporter User Guide.

+ Added support for Ethernet-connected Bitporter pods.

+ Added support for Linux installations.

+ Added the following sections to Chapter 4 — “Using the Achronix STAPL
Player”: “Bitporter Pod Naming Conventions,” on page 20,
“Connecting to Specific Pods by Name (-p option),” on page 29,
“Configuring the Bitporter Pod's IP address (-i Option),” on page 30,
“The Action read,” on page 23, “The Action read_state,” on page 25,and
“The Action erase,” on page 27.
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