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1 Introduction

1 Introduction

The Hpe_desk application provides the software interface to the Hpe FPGA prototyping platform
(http://www.ge-research.com/products.html). It provides an intuitive graphical user interface and
a powerful python (http://www.python.org) based scripting interface for repetitive tasks.
The main features are:

• Define the clock distribution for the emulation board

• Measure clock frequencies on the development board

• Measure DUT temperatures

• Program the DUT FPGAs

• Debug support via the JTAG interface

• Provide the SEmulation technology to allow easy hardware/software co-simulation for
VHDL and Verilog designs

1.1 Typesetting conventions

Important notes

Note:
Important notes are shown in a grey box like this one.

Menu Entries
Commands issued via the Graphical User Interface or menus on the screen are set in the following
font:

Menu Name → Submenu Name → Menu Entry

System commands and paths
Commands issued via the system console (Start → All Programs → Accessories → Command
Prompt on Windows XP) or via the Python Console in the program Hpe_desk basic as well as
folder names are printed in a typewriter-like font like this:

C:\Windows

Scripting command reference
Each documented scripting function is shown like this:

DeviceConfiguration.getSignalDirection(signalId)
Return the direction for the pin with the given signalId.

Interpretation: getSignalDirection is a method of the class DeviceConfiguration. It
accepts the parameter signalId and returns a value for the direction.
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1 Introduction

Combination of console input and output
For a longer sequence of console inputs the following layout will be used:

you should enter the text in this box into the console

This is the result that should appear as output

1.2 System Overview

Figure 1.1 shows the Hpe system consisting of some hardware parts and the Hpe_desk software
running on a personal computer.
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Figure 1.1: Hpe system overview

1.2.1 Basic Hpe system

The basic Hpe system consists of the following parts:

• Hpe_midi base board (red coloured)

• One FPGA module board (e.g. HMX2-AS2, blue coloured)

• The basic edition of the Hpe_desk software
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1.3 SEmulator software overview

This system can be used as versatile FPGA development and prototyping platform. The Altera
USB/Byte Blaster is used to connect the hardware prototyping system to the personal computer.

The Hpe_desk software is used to program the ClockFactory and for debugging tasks via the
JTAG interface.

Note:
The ClockFactory programmer and the JTAG interface are provided as free add-ons for our high
end FPGA based prototyping boards.

1.2.2 Advanced Hpe system

The advanced Hpe system uses a PCIexpress based high speed interface childboard (green
coloured in figure 1.1) as communication channel. This interface allows the hardware/software
co-simulation with the widely used Mentor Modelsim Simulator.

The SEmulator technology allows to move selected blocks from the RTL simulation to a DUT
FPGA on the Hpe hardware. These designs running on real hardware replace the simulation
models in the test benches used.

1.3 SEmulator software overview

The SEmulator software allows to move simulation models to real hardware in an early development
stage. This provides a major advantage for the verification process, because the system in
development can be shifted step by step to the target hardware while it still can be controlled by
the already available HDL test benches.

An overview of the provided software components is shown in figure 1.2. The VHDL/Verilog
parser is used to analyze the structure of the HDL design. Therefore it is necessary to create a
new SEmulator project and to add the used design files. The parser stores the extracted structure
to the so called Design Database.

The hierarchy browser displays the design hierarchy in a tree view. This view can be used as
comfortable navigation tool to edit the HDL design source files. Additionally it is possible to
mark blocks that should be moved to the DUT FPGAs for the hardware/software co-simulation.

The Altera Quartus Interface uses the Quartus software to synthesize the selected blocks. It
generates configuration bitstreams for the DUT FPGAs and prepares the needed data files for
the HDL co-simulation.

The planned Logic Analyzer will provide high speed debugging capabilities for hardware systems
running at full speed.

The JTAG interface allows to sample the current state of all devices in the JTAG chain.
Additionally a powerful and flexible board connection test facility is available to check if all
connections are working.

The Clock Factory Interface allows to program the clock distribution when using the Hpe
hardware as emulation system.

1.4 Specifications

Software name: Hpe_desk basic
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Figure 1.2: SEmulator software overview

1.4.1 Basic software requirements

Operating Systems: Windows 2000/XP
Synthesis tool: Altera Quartus® II revision 9.0 or later for ClockFactory

synthesis

1.4.2 Supported Hardware platforms

Base Board: Hpe_midi (http://www.ge-research.com/hpe_midi.html)
FPGA module boards: HMX1-AS2 or HMX2-AS2

Base Board: Hpe_midiV2 (http://www.ge-research.com/hpe_midiv2.html)
FPGA module boards: HM-ALC-AS3

Base Board: PARIS-1 (http://www.ge-research.com/paris-1_
devplatform.html)

FPGA module board: AAP-AS2 (http://www.ge-research.com/paris-1_
module.html)
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1.5 Software installation

1.4.3 JTAG interface capabilities
Supported hardware interfaces: Altera USB/Byte Blaster
JTAG features: SAMPLE, INTEST, EXTEST accessible via GUI

Fully scriptable for repetitive tasks
Powerful board connection test

1.4.4 Emulation system capabilities

Maximum emulation clock frequency: 100MHz

1.4.5 Restricted Hpe_JTAG demo version

The restricted Hpe_JTAG demo version allows to gain first-hand experience with the features of
the full Hpe_JTAG. It contains following restrictions:

• Time limit of 15 minutes

• Frequent popup of product information windows

• .bsd files for unknown devices need to be added every time when the Tool is started

• The Scripting interface is not available

1.5 Software installation

1.5.1 Installing Hpe_desk basic application

The folder \software\windows on the installation CD contains the application installer. Use
this installer to install Hpe_desk basic. Administrative privileges are required to install the
application.

Note:
Software updates are available for registered users from http://www.ge-research.com/updates.php.

1.5.2 Device driver installation

1.5.2.1 Installing Altera USB/Byte Blaster device driver

To use the Altera USB/Byte Blaster a Altera Quartus software must be installed, that contains
the required device driver. The free web edition is enough to access the JTAG chain. However the
full version is needed if you want to synthesize designs to Stratix II devices. The Altera Quartus
software can be downloaded from http://www.altera.com.

Driver installation on Windows platforms
After the installation of the Quartus software, connect the target hardware via the USB cable
with the PC. The “Found New Hardware Wizard” will pop up. Let it search for the needed device
driver in the folder C:\altera\90\quartus\drivers\usb-blaster\x32 or similar (depending
on the installation location and the installed version).
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1.5.3 Licensing

After the installation Hpe_desk basic provides full access to our prototyping boards. An additional
license that allows to use your own IP cores for the AMBA-IP-Manager is available on request.

There are two ways to activate extra features of Hpe_desk basic:

1. Locked to a workstation: The license will only work on a single workstation. Please use
the License Dialog to request a license, see figure 1.3.

2. USB Dongle: The license will work on any workstation where the USB Dongle is connected.
This allows to use a single license on multiple workstations, although not concurrently.

If you have bought a USB Dongle License, you will receive the dongle and a corresponding
license file. To use the application, simply start it, connect the USB Dongle to your computer
and choose Settings → License... to open the License Dialog (1.3). Click on the Install License
File button and select the license file. After a short validation, the license file is accepted and
copied to the Application Data Directory. Should the USB license key not be accepted, check if
the Dongle is correctly connected.

If you use the locked licensing, you have to send a small file containing some information about
your computer to licensing@ge-research.com. The email will be created automatically, you only
have to attach the request file.

The file contains information about the hardware, computer name, and some information
entered during the request, such as name, email and company. An example can be found here:

<SystemInformation >
<UserInfo >

<Name >John Doe </Name >
<EMail >john.doe@ge -research.com </EMail >
<Company >GE Research </Company >

</UserInfo >
<Features >

<FaultInjector >False </ FaultInjector >
<SEmulator >False </SEmulator >
<JTAG >True </JTAG >
<Partitioning ></Partitioning >
<AIM -Developer ></AIM -Developer >

</Features >
<BIOS >

<BiosVersion >HPQOEM - 20070206 </ BiosVersion >
<BuildNumber >None </ BuildNumber >
<Manufacturer >Hewlett -Packard </ Manufacturer >
<PrimaryBios >True </ PrimaryBios >
<ReleaseDate >20070206000000.000000+000 </ ReleaseDate >
<SerialNumber >CZ000000 </ SerialNumber >
<SMBIOSVersion >786E1 v02.09</ SMBIOSVersion >

</BIOS >
<Info >

<Manufacturer >Hewlett -Packard </ Manufacturer >
<Model >HP Compaq dc7700 Convertible Minitower </Model >
<Name >HPE -DESK02 </Name >
<NumberOfProcessors >2</ NumberOfProcessors >
<Domain >ge -research.com </Domain >

12
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<PrimaryOwnerName >Hpe -desk02 </ PrimaryOwnerName >
<Status >OK </Status >
<SystemType >X86 -based PC </ SystemType >
<TotalPhysicalMemory >1056161792 </ TotalPhysicalMemory >
<UserName >GER\johndoe </UserName >

</Info >
<Network >

<Description >Intel(R) 82566DM Gigabit </ Description >
<MACAddress >00:00:00:00:00:00 </ MACAddress >
<Manufacturer >Intel </ Manufacturer >
<NetConnectionStatus >2</ NetConnectionStatus >
<PNPDeviceID >PCI\VEN_8086&amp;DEV_104A </ PNPDeviceID >
<ProductName >Intel(R) 82566DM Gigabit </ ProductName >
<ServiceName >e1express </ ServiceName >

</Network >
</SystemInformation >

You will receive the license file needed for the activation after the payment has been verified.
Simply click on the Install License File button and select the license file. After a short validation,
the license file is accepted and copied to the Application Data Directory.

Figure 1.3: Hpe_desk basic licensing

1.6 Getting started with Hpe Hardware

All Altera based FPGA modules are equipped with an on-board Altera Usb-Blaster (see section
1.5.2.1 for details about the device driver installation).
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1.6.1 Hpe Hardware Manuals

The user manuals for the hardware are usually shipped with the board. Manual updates
are available for registered users from http://www.ge-research.com/updates.php. Putting these
manuals (unrenamed) in the manuals subfolder of the Hpe_desk basic application data directory
allows to access these manuals via the help menu in Hpe_desk basic.

1.6.2 Hpe Hardware Autodetection

The Hpe modules can be auto-detected via the JTAG interface. The auto detection feature relies
on the JTAG EXTEST (see chapter 3). The ClockFactory CPLD is switched to EXTEST mode
during autodetection. This operation has the side effect that all clocks are stopped during the
hardware detection process (for several seconds).

The autodetection can be executed via: Settings → Select FPGA Module → Auto Detect FPGA
Module.

14
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2 Clock Factory
The Clock Factory software interface is the part of the application used to generate the settings
for the dynamic clock mapping and to download them to the dedicated ClockFactory CPLD on
the FPGA module.

Figure 2.1: Clock Factory Interface screenshot
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2.1 Selecting the clock sources
Every Hpe FPGA module board provides a clock factory CPLD. A block diagram for a specific
FPGA module board can be found in the Clock Factory section of the FPGA module board
manual (e.g. HMX1-AS2, HMX2-AS2, AAP-AS2, HMALC-AS3 or HPE_IRP).

The first step is the selection of the used FPGA module board. This can be done by selecting
the following menu entry: Settings → Select FPGA Module → <FPGA-Board-Name>. There
is also an auto detection available via: Settings → Select FPGA Module → Auto Detect FPGA
Module. For more information about the auto detection feature see section 1.6.2.

The screenshot in figure 2.1 shows the interface for the HMALC-AS3(152/52) FPGA module.
There is a notebook widget that displays the SYSTEM and the PROCESSOR FPGAs. The
clock inputs of the SYSTEM FPGA are displayed in the columns of the connection matrix
(CLKF_CLK1, CLKF_CLK10, DUT_CLK4, DUT_CLK13). Clocks coloured in red are shared
between several FPGAs.

The rows show the available clock sources (CLK0, CLK1, CLK_EXT, CLK_100M, DUT_PLL_-
R2_CLKOUT0, DUT_PLL_B1_CLKOUT3_CLKF, DUT_PLL_T1_CLKOUT3_CLKF, CPU_-
PLL_L2_CLKOUT0, CPU_PLL_R2_CLKOUT0, CPU_PLL_R2_CLKOUT3, CPU_PLL_-
T1_CLKOUT3).

The following connections are programmed in the figure:

• Clock Source CPU_PLL_R2_CLKOUT0 → FPGA Clock Input CLKF_CLK1

• Clock Source CPU_PLL_L2_CLKOUT0 → FPGA Clock Input CLKF_CLK10

• Clock Source DUT_PLL_B1_CLKOUT3_CLKF→ FPGA Clock Input DUT_CLK4

• Clock Source DUT_PLL_R2_CLKOUT0 → FPGA Clock Input DUT_CLK13

Note:
For a detailed description of the clock sources and the FPGA clock inputs see the corresponding
FPGA module board manual (index entry “Clock Factory”).
The menu entry ClockFactory → Open ClockFactory Documentation for Current Module jumps
right to that documentation.

The ClockFactory menu allows to Save/Load the selected clock settings. Additionally it is
possible to define a default setting for each FPGA module board via the menu entry ClockFactory
→ Use as default ClockFactory setting.

2.2 Synthesizing & Downloading the selected clock settings
The menu entry ClockFactory → Synthesize Clock Factory Design creates a VHDL design that
implements the selected connections. This design is synthesized via Altera Quartus.

After a successful synthesis the menu entry ClockFactory → Download Clock Factory Design
becomes available to download the generated bitstream to the Clock Factory CPLD on the FPGA
module board.

It is also possible to erase the configuration of the Clock Factory CPLD by using ClockFactory
→ UnConfigure ClockFactory CPLD.

HMX modules (e.g. HMX1-AS2, HMX2-AS2) have a LED called “CF” that displays the
configuration status of the ClockFactory CPLD. The LED is on when the ClockFactory CPLD is
configured.

16



2.3 Additional ClockFactory features

All successfully synthesized bitstreams are cached on disk to avoid a re-synthesis when the
clock settings are changed. The menu entry ClockFactory → Clear ClockFactory synthesis cache
deletes all cached bitstreams.

The creation of a ClockFactory configuration can be automated via the scripting interface (see
section 6.5 for details).

2.3 Additional ClockFactory features
The ClockFactory CPLD contains the following additional functional blocks:

Temperature Controller: This block monitors the temperature of the DUT FPGAs and it controls
the corresponding fans to prevent the design from overheating

Parallel Flash Loader: This block allows the system to download a DUT configuration to a
FLASH device on the FPGA module board. This configuration is used to configure the
DUT FPGA on power up.

Measure Clock Frequencies of certain DUT outputs: Some PLL outputs from the DUT are
routed to the ClockFactory CPLD. The frequency of these outputs can be measured with
the Hpe_desk basic ClockFactory interface.

2.4 Measuring input clock frequencies and DUT temperature
The button “Read Board Data” allows to read the current DUT FPGA temperatures and the
current input clock frequencies of the ClockFactory CPLD. Additionally the clock settings from
the CPLD are read back and the clock selections displayed in the GUI are adjusted accordingly.

The read temperature values disappear after 15 seconds. The checkbox “Auto Refresh Board
Data” repeats the measuring step every 15 seconds to keep the DUT temperatures and the clock
frequencies up to date.

Note:
The “Read Board Data” functionality requires a connected JTAG cable. It relies on the on-board
Altera USB-Blaster. This functionality always uses the ALTERA_INTERFACE, no matter what
JTAG interface is selected for Hpe_desk basic (see section 3.3).
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3 JTAG
The Joint Test Access Group (JTAG), a consortium of semiconductor manufacturers, developed
the IEEE Standard 1149.1 (Test Access Port and Boundary-Scan Architecture), which was first
released in 1990. This standard defines a test logic that can be included in integrated circuits. It
allows to test interconnections between integrated circuits, to test the integrated circuit itself,
and to observe the circuits activity during normal operation. Over the years the term JTAG has
become interchangeable with the IEEE Standard 1149.1.
The JTAG instructions used by Hpe_desk basic are:

• SAMPLE: The SAMPLE instruction is used to get a snapshot of the current pin states of
a device in the JTAG chain. It does not influence the device operation.

• EXTEST: The EXTEST instruction is used to check a connection between devices in one
JTAG chain. The values of output pins can be set and the values of input pins can be read.
The EXTEST is also called “Board Connection Test” in the Hpe_desk basic software.

• INTEST: The INTEST instruction is used to check the internal functionality of a device in
the JTAG chain. The values of input pins can be set and the values of output pins can be
read.Altera FPGA devices do not support the INTEST instruction.

The following sections will give a tutorial and a general introduction to JTAG capabilities of
Hpe_desk basic. An explanation of the scripting capabilities which besides the mentioned JTAG
instructions also offer some more lowlevel access (e.g. access to user defined registers) can be
found in section 6.6.

Note:
Altera Quartus needs to be installed to use the Altera JTAG interface to access the JTAG port
of your board (see section 1.5.2.1 for details).

3.1 Tutorials

3.1.1 Simulator Tutorial

The built-in JTAG demonstrator uses a simulated circuit consisting of three 4-bit counters to
show the capabilities of the JTAG software. Figure 3.1 shows the used circuit. The CLK input
for Counter1 is generated by the hardware simulator. The MSB of Counter1 is used as CLK
input for Counter2 and the MSB of Counter2 is used as CLK for Counter3.

Table 3.1 shows the pin connections. Hpe_desk basic will display the pin locations for each
pin by default. To display the signal names instead click the “Load Signal Names From ... File”-
Button in the JTAG Pin Selection dialog (see section 3.7), that will pop up when a SAMPLE or
INTEST is run for the first time, and select the “UpdownCounter....” File from the file dialog.

For a general introduction about JTAG and the tools capabilities, please refer to chapter 3.
The following subsections provide a short description of the JTAG tools interaction with the
demonstration circuit.
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Figure 3.1: Demo circuit: An asynchronous counter

Pin Location Signal Name
1 CLK
2 RESET
3 UPDOWN
4 COUNT(0)
5 COUNT(1)
6 COUNT(2)
7 COUNT(3)

Table 3.1: Pin connections of the Demo circuit

First initialize the JTAG interface by clicking at the “Initialize SIMULATED_INTERFACE”-
Button. Then a notebook is displayed that holds all detected JTAG devices (In this example: “0:
ALTERA_CNT”, “1: LATTICE_CNT”, “2: ACTEL_CNT”)

3.1.1.1 SAMPLE Mode

To activate the SAMPLE Mode, select a device by the notebook press the “Run SAMPLE”-Button
(see section 3.6.1). Then select some pins from the available pins (left column) and move them to
the list of selected pins (right column). Vectors can be combined to a group. The “Group”-Button
can be used to combine COUNT(0)..COUNT(3). After pressing “OK”, the SAMPLE Mode is
activated and the selected counter signal values are shown.

Note:
The first counter runs very fast, the second a bit slower and the third is the slowest. The SAMPLE
Mode can be used to observe the behaviour of the circuit. It is not possible to alter pin values
when the SAMPLE mode is active.
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3.1.1.2 Board Connection Test (EXTEST) Mode

The Board Connection Test Mode (see section 3.6.2) is activated via the “Run Board Connection
Test”-Button. In this mode the states of a device’s output pins can be set. Afterwards it can be
checked if the set states reached the connected input pins of another device in the same JTAG
chain. The connections that are to be checked have to be defined in a .bcd file (see section
3.10). Therefore a file dialog requesting a .bcd file will pop up on the activation of the Board
Connection Test Mode. Choose the file “jtag_simulator_3x-counter.bcd” from the subdirectory
bcds/Simulator in your Hpe_desk basic installation directory. The GUI will then run a first
EXTEST for these connections and display them. Each connection is displayed in the tab of the
device to which the connection’s source pin belongs.

Select the tab for the device “1: LATTICE_CNT” in the notebook. This tab displays six
connections. The first two connections are connections from device 1 to device 2. Note that only
the first connection, “COUNT(3)” of device 1 to “CLK” of device 2, is a valid connection (see
figure 3.1). The second connection is an invalid connection. The remaining four connections are
ouput and input connections. In case of the demo circuit they are not valid eighter, because it
isn’t connected to real hardware. These connections were added to the .bcd file to demonstrate
that with real hardware Board Connection Tests can also be used to check whether a state set for
an ouput pin reaches the hardware outputs (e.g: led, 7-segment display) and to check whether a
hardware user input (e.g: dipswitch, key) reaches a certain input pin.

To run further Board Connection Tests simply click on the value of an output pin or press
the “Refresh”-Button. Pressing on the value of the “COUNT(3)” pin for several times you will
recognize that the “CLK” pin right next to it will also change accordingly. Therefore we can
assume that the connection is most probably valid. Pressing on the value of the “COUNT(2)”
pin for several times you will recognize that the “RESET” pin right next to it wont change
accordingly. Therefore the connection is invalid.

3.1.1.3 INTEST Mode

The INTEST Mode (see section 3.6.3) is activated via the “Run INTEST”-Button. This mode
allows to test the internal logic of the selected device. Pressing the values for either CLK, RESET
or UPDOWN registers new values for the selected pins. Pressing the “Execute”-Button applies
these values. The CLK signal can be declared as Clock input, by using the context menu entry
“Set As CLOCK”. The “Clockcyles”-Button can be used to execute several clock cycles at once.

3.1.2 HMX1-AS2 Tutorial

This short tutorial will give you a step-by-step introduction on how to run a SAMPLE and a
Board Connection Test on a HMX1-AS2 module using Hpe_JTAG. To watch a more detailed
flash based tutorial open the file “JTAG_Tutorial.htm” from the subdirectory tutorial in your
Hpe_desk basic installation directory with any flash compatible browser.

3.1.2.1 Selecting the hardware interface

• Select Settings → Hpe_desk Options... to open the “Options” dialog.

• Click on the “Hardware Settings” tab.

• Click on the “ALTERA_INTERFACE” bullet.

• Press the “OK” button to save your interface selection and to close the “Options” dialog.
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3.1.2.2 Initializing the JTAG interface

• Press the “JTAG” button to change to the JTAG view.

• Press the “Initialize ALTERA_INTERFACE” button. After a few seconds the JTAG view
will change, displaying a tab for each device detected in the connected JTAG chain.

3.1.2.3 Running a SAMPLE

• Click on the second tab (named EP2S60P1020, EP2S90P1020 or EP2S180P1020).

• Press the “Run SAMPLE” button. The “JTAG Pin Selection” dialog will appear.

• Click into the filter textbox.

• Type “E26”

• Select the pin from the list of available pins.

• Press the “>” button.

• Press the “OK” button to close the “JTAG Pin Selection” dialog. Hpe_desk basic will
now display the chosen pin and repeatedly run a SAMPLE.

• Press and Hold the “STEP” button on your target hardware and check if the displayed pin
changes value.

• Press the “Stop SAMPLE” button.

3.1.2.4 Running a Board Connection Test

• Click on the second tab (named EP2S60P1020, EP2S90P1020 or EP2S180P1020).

• Press the “Run Board Connection Test” button.

• Choose the file “AccessUserInterface.bcd” from the subdirectory bcds/HMX1-AS2 in your
Hpe_desk basic installation directory.

• Click on the values of the pins that activate parts of the user interface (UI) on your target
hardware:

– Set the pin “HUMI_LED#” to zero to activate the leds UI.

– Set the pin “HUMI_SEG0#” to zero to activate the left 7-segment-display UI.

– Set the pin “HUMI_SEG1#” to zero to activate the right 7-segment-display UI.

Figure 3.2 shows a Board Connection Test that makes Segment A(“HUMI_A#”) to Segment
F(“HUMI_F#”) light up for the left 7-segment-display UI(“HUMI_SEG0#”)

• Click on the the values of the pins “HUMI_A#” to “HUMI_DP#” to light up one UI
element (led or segment) for each previously activated part of the UI. (see last step)

3.1.2.5 Closing the JTAG interface

• Press the “Unload” button to close the JTAG interface and to free all used ressources.
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Figure 3.2: Running a Board Connection Test on a HMX1-AS2 module

3.2 Downloading BSDL files

Boundary scan description language (BSDL) is a subset of VHDL (VHSIC Hardware Description
Language) and has been added 1996 to the IEEE Std. 1149. It is used to describe how JTAG
(IEEE 1149.1) is implemented for a particular device. Hpe_desk basic uses this information to
work out how to access a device in the JTAG chain.

For a device to be JTAG compliant, it must have an associated BSDL file. Typically these files
are available for download from manufacturers’ websites. The following sections show how to get
BSDL files for Actel , Altera, Lattice or Xilinx devices.

• Actel: Visit Actel’s homepage (http://www.actel.com). Click the menu entry “Download”
followed by a click on the submenu entry “BSDL Models”. Now click on the device familiy
of the device for which you need the .bsd file for and choose your device from the list that
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will show up.

• Altera: Visit Altera’s homepage (http://www.altera.com). Click the menu entry “Support”
followed by a click on the submenu entry “Devices”. In the section “Downloads” click the
menu entry “BSDL/BST” followed by a click on the submenu entry “IEEE 1149.1”. Now
click on the device family of the device for which you need the .bsd file for and choose your
device from the list that will show up.

• Lattice: Visit Lattice’s homepage (http://www.latticesemi.com). Click the menu entry
“Download” followed by a click on the submenu entry “BSDL Models”. Now click on the
device familiy of the device for which you need the .bsd file for and choose your device
from the list that will show up.

• Xilinx: Visit Xilinx’s homepage (http://www.xilinx.com). Click the “Downloads” link on
the top of the page. Modify the search data by selecting “BSDL Models” from the first
drop down box (containing the download type). Select the device familiy of the device for
which you need the .bsd file for from the second drop down box. Click the search button.
A link to a .zip file containing the .bsd files for all devices of the chosen device familiy
should now be available.

3.3 Selecting the hardware interface

The JTAG interface can run in different hardware lowlevel interfaces, which define where the
JTAG interface will connect to. The following hardware interfaces are available:

• ALTERA_INTERFACE: The interface will use the Altera JTAG Interface to connect to a
JTAG chain over an USB, LPT or Ethernet port.

• SIMULATED_INTERFACE: The interface will connect to the JTAG software simulator,
which simulates a cascaded counter consisting of three devices (see section 3.1.1 for details).
This interface is mainly used for demonstration purposes.

After the installation of Hpe_desk basic the SIMULATED_INTERFACE will be the default
hardware interface. The JTAG hardware interface can be changed in the “JTAG Settings” tab of
the options dialog accessible via the menu Settings → Hpe_desk Options. A possible previously
loaded interface will be unloaded and a new interface will have to be initialized.

3.4 Checking the hardware interface functionality

The proper functionality of the currently selected hardware lowlevel interface can be checked with
the menu JTAG → Check JTAG Interface that is only available when Hpe_desk basic is in the
JTAG view. To change the currently selected hardware interface see section 3.3. The results of
the check will be displayed in the Info Log at the lower left.

When the lowlevel interface check was successful it will return information about all connected
hardware devices and the idcodes of all jtag devices found in the jtag chain of each of the hardware
devices. The lowlevel hardware interface functions properly and is ready to use.

It there were device drivers missing an according message will appear in the Info Log (see
section 1.5.2.1 for information about proper installation of device drivers). If there were no
hardware devices or no jtag devices detected, please (re)connect the powered up target hardware
with the computer via the cable of the selected lowlevel hardware interface.
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3.5 Initializing the JTAG interface

In the upper area of the JTAG view are the two buttons “Initialize ..._INTERFACE” and
“Unload” (see figure 3.3).

Figure 3.3: JTAG button bar for initializing the JTAG interface

When the “Initialize ..._INTERFACE”-Button is clicked the initialization of the JTAG interface
is started. If there currently is more than one JTAG chain connected via the selected JTAG
hardware interface a dialog will allow to choose the JTAG chain to be used. During initialization
the interface runs a detection routine in which it recognizes the id codes of the devices in the
JTAG chain. JTAG compatible devices have a .bsd (Boundary Scan Description) file that holds
the information about the devices integrated boundary scan architecture. These files also contain
an unique id code for the device. In order to work correctly the interface must match the detected
id codes to the corresponding .bsd files. If the interface detects id codes for which it doesn’t
have a matching .bsd file, it will give the opportunity to add a corresponding .bsd file via a file
selection dialog. Afterwards the JTAG interface needs to be reinitialized. For more information
on where to get .bsd files for Actel , Altera, Lattice or Xilinx devices see section 3.2. After the
successful loading of the JTAG interface the JTAG view will now display a tab for each detected
device in the JTAG chain.

The “Unload”-Button unloads the currently loaded JTAG interface.

3.6 Running JTAG instructions

A JTAG compatible device should support the mandatory instructions that are needed to sample
a device and to run board connection tests. Some devices also support the optional INTEST
instruction, which allows to test the device’s internal functionality. If a device doesn’t support
the INTEST the corresponding GUI controls will not be active.

To run a JTAG instruction for a certain device, simply change to the device’s tab and click the
instruction related button. The following sections will explain the use of the different instructions
in more detail.

Note:
Hpe_desk basic allows to run exactly one of the supported JTAG instructions (SAMPLE, INTEST,
Board Connection Test) for one device in the jtag chain at a time. If Hpe_desk basic already
runs a JTAG instruction for a device and the user chooses to run another JTAG instruction for
the same device or the user chooses to run a JTAG instruction for another device, the currently
running JTAG instruction is stopped and the new JTAG instruction is run for the chosen device.

25



3 JTAG

Note:
Hpe_desk basic automatically locks the JTAG chain while it runs a JTAG instruction, which
avoids that other programs can access the JTAG chain at the same time. Hpe_desk basic displays
“(S*)”, “(I)”, “(E)” or “(E*)” in the devices tab caption that currently locks the JTAG chain. The
letter stands for the instruction that is currently run(S=Sample, I=Intest, E=Board Connection
Test) and the “*” indicates that Hpe_desk basic is repeatedly executing the instruction in a loop
(which is always the case when a SAMPLE is run or the Board Connection Test is active with the
“Auto-Refresh” checkbox selected). To achieve that other programs can access the same JTAG
chain while the JTAG interface is loaded, ensure that there is not any JTAG instruction running.
Stop a running JTAG instruction by pressing the instruction related “Stop ...”-Button.

Figure 3.4: JTAG tool in SAMPLE view

3.6.1 SAMPLE

By clicking the “Run SAMPLE”-Button a SAMPLE loop will be started for the current device.
The SAMPLE loop will repeatedly get a snapshot of the devices current pin states, and display
the states of the chosen pins (see figure 3.4). If you run a SAMPLE for the first time the JTAG
Pin Selection dialog will pop up and ask you to choose the pins for which the SAMPLE states
should be displayed (see section 3.7).
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By clicking the “Stop SAMPLE”-Button the SAMPLE loop will be halted, the JTAG chain
will be unlocked and the last SAMPLE result will stay displayed.

Figure 3.5: JTAG tool in Board Connection Test view

3.6.2 Board Connection Tests (EXTEST)

Clicking on the “Run Board Connection Test”-Button will start a board connection test, which
allows to check the connections between the devices of the currently connected JTAG chain. The
user can choose the states of a device’s output pins and check if the set states reach the connected
input pins of another device. Therefore a file selection dialog will pop up and demand a .bcd
(Board Connection Description) file, which defines the connections that should be tested, before
the test can be run. For more information about the structure of a .bcd file see section 3.10.

After choosing the .bcd file the connections in the file that concern the current device are
displayed and a first board connection test is run (see figure 3.5). Connections that were successfully
tested are displayed in green. Connections that failed are displayed in red. Connections where
the Input or Output of the connection is not connected to a device in the same JTAG chain
(see section 3.10) can not be checked for correctness by the JTAG interface and are therefore
displayed in grey. All the buttons of the connection pins of the current device that are output
pins are active. By clicking on an active pin, its value is toggled and a new board connection test
is run with the current GUI values. A single Board Connection Test can also be restarted by
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clicking the “Refresh” button. By checking the “Auto-Refresh” checkbox a Board Connection
Test will run repeatedly until it is unchecked.

Note:
Whenever a Board Connection Test is run for a device, all other devices in the JTAG chain that
are currently displaying their last SAMPLE or INTEST result are updated with the new sample
data retrieved by the Board Connection Test.

Note:
When the “Auto-Refresh” checkbox is checked the devices tab caption will show “(E*)” next to
its name.

Note:
Seemingly correct connections (displayed in green) of the initial board connection test don’t
necessarily need to be correct since it can happen that the source pin and the target pin of an
erroneous connection accidentally have the same pin value. To avoid this, it is advisable to check
each connection several times to ensure its correctness.

By clicking the “Stop Board Connection Test”-Button the device will regain control over its
output pins, the JTAG chain will be unlocked and the last Board Connection Test result will
stay displayed.

3.6.3 INTEST

By clicking the “Run INTEST”-Button the device will be moved into the INTEST-mode (see
figure 3.6), which allows to check a device’s internal functionality by letting the user set the
states of the chosen input pins and check if the chosen output pins’ states change accordingly.
Meanwhile the device moves into a halted state, in which the regular driving states reaching the
device’s input pins are ignored. If you run a INTEST for the first time the JTAG Pin Selection
dialog will pop up and ask you to choose the pins that should be used during INTEST (see section
3.7).

All buttons representing input pins and all textfields of groups that are pure input groups
will be activated. The state of single input pins can be changed by the user by clicking on the
corresponding button, causing the button to toggle from “0” to “1” or from “1” to “0”. The
states of pure input groups can be changed by modifying the values in the textfields. All pins for
which the state has been changed will be displayed with a yellow background. When clicking
the “Execute”-Button an INTEST will be run with all modified inputs and the results will be
displayed.

To simplify the INTEST, one can also define a clock signal (definition of a clock signal can
already be done in the JTAG Pin Selection dialog. see section 3.7) by right clicking on an input
signal and setting it as clock. If a clock signal is set the “Clockcycles”-Button is activated. By
clicking the “Clockcyles”-Button a clockcycle will be simulated, by sending two INTESTs in a
row with toggled clock signals. In the textfield right next to the button the number of clockcycles
that should be simulated can be set.
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3.7 JTAG Pin Selection

Figure 3.6: JTAG tool in INTEST view

By clicking the “Stop INTEST”-Button the device will return to its active state, the JTAG
chain will be unlocked and the last INTEST result will stay displayed.

3.7 JTAG Pin Selection

The JTAG Pin Selection dialog (see figure 3.7) is opened when running a SAMPLE (see section
3.6.1) or INTEST (see section 3.6.3) for a certain device for the first time and allows to choose
the pins which should be used for running the JTAG instruction. If a SAMPLE or INTEST has
already been run previously and you now want to run a SAMPLE or INTEST with other pins
you can reopen the JTAG Pin Selection dialog by choosing the menu entry JTAG → Edit JTAG
Pin Selection.
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Figure 3.7: JTAG Pin Selection dialog

The list on the left side of the dialog contains all available pins of the device in the JTAG
chain. The list on the right side of the dialog contains the user selected pins. These are the pins
the user wants to run JTAG instructions on and that are going to be displayed in the GUI. Right
under the “Available Pins” list, there is a filter box which helps to speed up the search for specific
pins. Between the lists are the Buttons “∗ >>”, “>”, “<” and “<<” which help to move pins
between the lists. The buttons on the right side help to manage the data in the “Selected Pins”
list. The Buttons on the bottom area of the dialog are used to save and load configurations. The
following paragraphs will explain the use of the dialog in more detail.

After selecting pins from the “Available Pins” list and clicking the “>”-Button the pins will
move into the “Selected Pins” list. To move pins back into the “Available Pins” list simply select
the pins to be moved from the “Selected Pins” list and press the “<”-Button. Pressing the
“∗ >>”-Button moves all pins from the “Available Pins” list that have a signal name into the
“Selected Pins” list. Pressing the “<<”-Button moves all pins from the “Selected Pins” list back
to the “Available Pins” list.

On the right side of the dialog there are several controls which allow to modify the “Selected
Pins” list. The “Up”-Button will move the selected pin(s) upwards in the list. The “Down”-
Button will move the selected pin(s) downwards in the list. The “Group”-Button will combine all
selected pins into a group entry. Right after the click the proposed group name can be changed.
Note that group entries can not be combined to other group entries. The “Ungroup”-Button
uncombines a group entry into its single pins. The “Default Group Basis”-RadioBox allows to
choose the basis in which groups are to be displayed by default.
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Note:
The pin assignments containing files of following synthesis tools can be loaded into the JTAG
Tool:

Altera Quartus: the .pin file that is generated during synthesis.

Lattice ispLEVER: the .pad file that is generated during synthesis.

Actel Libero IDE: the .rpt file that can be generated after the layout. (Select the menu entry
Tools → Reports → Ressources → Pin from Libero’s Designer Window. Select “List By Name” as
report option and save the report in a .rpt file.)

Furthermore there is the “Load Bsdl Names As Signal Names”-Button that sets the bsdl names
of the device’s .bsd file as signal name. For Actel, Altera and Lattice devices the dialog will also
display a “Load Signal Names From .rpt File”-Button(Actel), a “Load Signal Names From .pin
File”-Button(Altera) or a “Load Signal Names From .pad File”-Button(Lattice) that allows to
load the signal names from the pin assignments (pin location - signal names mapping) therein.
The “Clear Signal Names”-Button clears all currently set signal names.

With a right click on an input pin, an inout pin (see section 3.8.1) or a group entry in the
“Selected Pins” list a context menu will pop up. In case of the input pin or the inout pin you will
be given the option to set the pin as clock (for INTESTs), to clear an already set clock and to set
or edit the current signal name. In case of the inout pin you can also choose whether it is to be
used as input pin or as output pin when running a SAMPLE or an INTEST. In case of the group
entry the context menu will allow to set the basis in which the group should be displayed. If set
to default, the default group basis will be used. If the group is a vector, you will also have the
option to set the sorting of the group pins from most significant to least siginificant bit or from
least significant to most significant bit, and to edit the group name.

On the bottom area of the dialog are buttons to save/load the current configuration to/from a
.sic (signal configuration) file. There is also the “Use As Default”-Button which saves the current
configuration as default configuration for the current JTAG chain. When the dialog is reopened
for the same JTAG chain the default configuration will be loaded automatically.

When clicking on the “OK”-Button, the dialog will close and the current configuration will
be used to build the view. All the chosen pins are displayed, as well as information about the
devices in the JTAG chain and the available instructions that can be executed for each device
(see figure 3.4).

3.8 Vendor specific treatment for Altera Devices

3.8.1 Altera Device I/O Pins

Altera devices have a special way to allow access to their I/O pins via JTAG chains. Each Altera
Device I/O pin is represented by three pins in the JTAG chain: An input pin, an output pin and
a control pin. To simplify the use of these I/O pins in the Hpe_desk basic the three JTAG pins
of one Altera Device I/O pin are represented as one pin with the function INOUT.

This simplification requires Hpe_desk basic to know which of the pins, the input pin or the
output pin, should be used when running a SAMPLE or an INTEST. The input pin will be
chosen by default. To change it to the output pin, simply open the context menu that pops up
on right-clicking on an inout pin or an inout pin group and choose the menu entry Use As OUT
pin. For the Board Connection Test Hpe_desk basic will choose the correct pin itself depending
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on the inout pin being used as source pin or target pin of the board connection description (see
section 3.10).

3.8.2 Known limitations for EXTEST

If a pin is configured to be an input pin then it will always be tristated and the device will not
drive out when the EXTEST instruction is executed. For FPGA devices, pulsing nCONFIG low
will reset the device and the pin is reset to be of type I/O. Executing EXTEST can output on any
I/O pin in this state. See http://www.altera.com/support/kdb/solutions/rd10192005_541.html for
an description of this problem in the Altera Knowledge Base.

3.9 Vendor specific treatment for Actel Devices

The BSDL-File from the Actel Website for an Actel FPGA matches only the pre-programming
JTAG behaviour. The following description (taken from an Actel BSDL file) describes the
necessary steps to get a file that matches the post-programming JTAG behaviour (Note: the
Libero software can generate the required file also):

-- This BSDL file reflects the pre-programming JTAG
-- behavior. To reflect the post-programming JTAG
-- behavior, edit this file as described below:

-- If the I/O is unused or configured as an output,
-- the input boundary scan cell becomes internal only.
-- The input buffer is turned off, and you can not
-- transfer data from the I/O pad into the input scan
-- cell. For example:
-- IO(1) is an output, the BSDL entry would be modified
-- from:
-- " 0 (BC_1, IO(1), input, X), "&
-- " 1 (BC_1, IO(1), output3, X, 2, 0, Z), "&
-- " 2 (BC_1, *, control, 0), "&
-- to:
-- " 0 (BC_1, *, internal, X), "&
-- " 1 (BC_1, IO(1), output3, X, 2, 0, Z), "&
-- " 2 (BC_1, *, control, 0), "&
-- No modification is necessary when the I/O is
-- configured as an input.

3.10 Board Connection Description

The Board Connection Description is a definition of connections between devices in a JTAG chain.
It is used for Board Connection Tests (see sections 3.6.2 and 6.6.4.2) to define the connections to
be tested. The Board Connection Description is stored in .bcd files.

3.10.1 BCD File Format

The .bcd(Board Connection Description) file has following format:
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3.10 Board Connection Description

The first section of the .bcd file is the JTAG chain description. It is started with the keyword
“chain”, followed by the comma separated list of devices for this chain and terminated by a
semicolon. Each device can be specified by giving its identification by using one of

• 32 bit binary device identification, e.g. 00010001010101010101000000000011

• 32 bit binary device identification, given as hexadecimal number, e.g. 0x1495102b

• The device name according to the .bsd file, e.g EP2S60F1020 for the Altera Stratix II 60
in the 1020 fine line package.

• A list of optional devices for this JTAG chain position. The following entry allows to describe
a .bcd file for different sized FPGAs: (EP2S60F1020, EP2S90F1020, EP2S180F1020).
Exactly one of the three given FPGAs is required at the given position.

The index of a device id code in the JTAG chain description (starting with zero) is used as
device number, with which the device is identified in the board connection descriptions.

The second section of the .bcd file is an arbitrary number of board connection descriptions
whereby each connection is described in its own line. There are three types of entries in the Board
Connection Description File:

• Connections between two devices in the JTAG chain

• Outputs that are not connected to another device in the JTAG chain. LEDs are a typical
example for that case.

• Inputs that are not connected to another device in the JTAG chain. A Pushbutton is an
example for that kind of configuration.

Connections where the source device and the target device of the connection are in the same
JTAG chain are described according to the following pattern:

connection ["description"] source device index, portName of source pin ->
target device index, bsdl id of target pin;

Inputs or outputs of a device in the JTAG chain that are not connected to another device in the
JTAG chain are also supported.
Outputs are described according to the following pattern:

output ["description"] source device index, bsdl id of source pin;

Inputs are described according to the following pattern:

input ["description"] target device index, bsdl id of target pin;

Instead of the bsdl id in the connection descriptions, which are the pin names as they occur in
the boundary register description of the .bsd file, the pin’s physical pin locations can be used
with a preceding “#”. Figure 3.8 shows an example of a valid Board Connection Description.

3.10.2 BCD File Generator

The .bcd file generator is a dialog that faciliates the creation of a .bcd file. It can be opened via
the menu entry JTAG → .bcd File Generator when the JTAG interface is initialized. When there
currently is a Board Connection Test running the dialog will display the currently used .bcd file.
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-- JTAG chain description
chain 0x1495102b, 00010001010101010101000000000011, (EP2S60F1020, EP2S90F1020);

-- board connections
-- connections from device 0 to device 1
connection "device 1 driving connection" 0, COUNT(3) -> 1, CLK;
connection 0, COUNT(2) -> 1, UPDOWN;

-- connections from device 1 to device 0
connection 1, COUNT(1) -> 0, UPDOWN;
connection 1, COUNT(0) -> 0, RESET;

-- outputs
output "LED 0" 1, COUNT(1);
output 1, COUNT(0);

-- inputs
input 1, UPDOWN;
input "KEYPAD - ROW 0 (KEYS: '0', '1', '2')" 1, RESET;

Figure 3.8: Board Connection Description

The two sections (Output Signals, Input Signals) in the top of the dialog are very similar to
each other. The Device group box allows to select from which device in the JTAG chain the
signals are displayed and the Filter allows to restrict the signals displayed by their Pin Location
or Signal Name. Furthermore there is the “Load Bsdl Names As Signal Names”-Button that sets
the bsdl names of the device’s .bsd file as signal name.

For Actel, Altera and Lattice devices the dialog will also display a “Load Signal Names From
.rpt File”-Button (Actel), a “Load Signal Names From .pin File”-Button (Altera) or a “Load
Signal Names From .pad File”-Button (Lattice) that allows to load the signal names from the pin
assignments (pin location - signal names mapping) therein. The “Clear Signal Names”-Button
clears all currently set signal names.

In the Bottom of the dialog there is the “Connections” list that holds all connections that
should be saved to a .bcd file. To add a connection select a signal from the "“output Signal” list
and the “Input Signal” list and press the “Add Connection” button. A Dialog will pop up and
will ask to add a name for the connection (takes the signal names as default connection name). If
only a output or only a input signal is selected and the “Add Connection” button is pressed the
connection is also added displaying the selected ouput or signal with no connected signal.

The connections in the “Connections” list can be saved to a .bcd File by pressing the “Save”
button. An previously created .bcd File can be opened by pressing the “Load” button when the
JTAG chain description in the .bcd file matches the currently active JTAG chain. The “Cancel”
button closes the .bcd file generator.
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Figure 3.9: .bcd File Generator
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4 AMBA IP-Manager

4.1 AIM Overview
The AMBA IP-Manager (AIM) is a tool to simply generate complex AMBA designs with a
minimum of design effort. Depending on the used hardware, the designs can be accessed via
PCIe, AXI or AHB bus from the CPU, which is for example on the HM-ALC Development Tool
a second FPGA. The internal bus can either be AXI, AHB or APB. The user can drag-and-drop
predefined IP cores, which are available on the homepage of Gleichmann Electronics and defines
some specific generics and system wide settings and gets a ready to use top-level source file. This
can be altered by adding own IP blocks. The pinning for synthesis is generated automatically,
this prevents the system from being damaged by wrong pinning constraints. The basic version of
the AIM Tool does only allow to use pre designed packages provided by Gleichmann. With the
developer version you can add your own cores directly to the system.

4.1.1 AIM GUI

Like you can see in figure 4.1, the working are of the AIM consists of two windows. The left
window shows all installed macros. The user can drag-and-drop every IP core to the right window,
where it is automatically connected to the bus system.

Figure 4.1: AMBA IP-Manager screenshot
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4.1.2 IP-Core colour table

On the top of the left window of the AMBA IP-Manager there is an “IP colour table” as shown in
figure 4.2. This table defines the system-types of IP-Cores that are available in the AIM Software.
Every IP in the IP-Menu is marked with a colour which indicates his bus technology. To make an
example: the external AHB lite macro is orange (AHBlite) and the GPIO macro is green (APB).
To make a connection between this two macros, a bridge macro, which colour is orange/green, is
needed (in this case the “AHBlite2APB” IP-Core). A short tutorial, how to make a new DUT
(device under test) design using the AIM GUI is given in “The AIM design flow” in section 4.2.

Figure 4.2: The IP colour table

4.1.3 The AIM icons

On the top of the main window there are several icons, which have different project specific
functions. With this icons you can create a new AIM project, save and load an existing AIM
project and also install new IP-Cores and licenses into the AIM (for further information how to
install an IP-core, see section 4.1.4). There is also a zoom-in and zoom-out function provided,
which allows you to in- and decrease the view of your design. Additionally you can open the
project settings and choose the type of developing board you use and also define with which main
clock your DUT design will run. If your IP-core is not provided with a pin information file, or you
are using a board which is not specified in the project settings, you can assign your constraints
to the pins of your choice, by starting the constraints editor and assigning them manually. The
arrow-icons are provided to generate the top of your design (in VHDL), create a Quartus project
file (AIMToplevel.qpf), synthesize your DUT design and download it to your FPGA. There is
also a function implemented to open the current project directory. In figure 4.3 the main AIM
icons are shown and followed by a short description of every icon group.

Figure 4.3: The AMBA IP-Manager icons
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Create a new project: By clicking on the first icon of the AIM, the right (main) window will
be cleared and you will have a blank project design.

Load an existing project: With this icon you can load an existing AIM project by selecting an
existing Hpe_desk basic AMBA IP-Manager project file (project.aim).

Save current project: To save the current design, click on the “floppy icon” and choose your
location and name for the current project. If you want to save the current project to a
different location as you saved it before, click on the “floppy with pencil” icon and choose
your new saving directory.

Project settings: By clicking on the project settings icon, a window shown in figure 4.4 will
be opened, in which one you can choose the developing board of your desire. In the same
window you can switch to the clocks tab and select the main clock for your design, by
choosing the desired frequency (as shown in figure 4.5). In this tab there is also a “update
from ClockFactory” button. To use the function of this button properly, make sure your
board is running and connected with the PC. By clicking on this button, the AIM will
communicate with the board and read the current ClockFactory information and report it
in the appropriate field. Then you can select the DUT-CLK of your desire, which will be
the main clock of your DUT design.

Figure 4.4: AMBA IP-Manager general project settings

Figure 4.5: AMBA IP-Manager clock settings

4.1.4 Install a new IP-License / IP-Core

The AMBA IP-Manager allows you to install new IP-Cores. For every new IP-Core you need
also a valid license. Both of them can be requested by contacting us directly. The main IP-Cores
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are already included in the AIM Software. There are also IP-Cores which are included in the
license agreement after buying the AIM Software. This IP-Macros can be found on our delivered
DVD or on our website http://www.ge-research.at/support.html, where you can download them
for free. An IP is delivered in a “tgz” archive which contains the IP-Source code and depending
on the vendor of the IP also the proper pinning file. The archive is also delivered with a license
file (“.dat”-File), which has to be installed before you start to use the new IP-Core in your design.
By clicking on the “hard disk” icon with the BLUE arrow, you can install the new IP-Core by
indicating the directory of the IP-Archive. Then you have to install the license of the new IP-Core
by clicking on the “hard disk” icon with the GREEN arrow, and indicating the location of the
license file. Note that the licenses only work with the Hpe_desk basic launched synthesis process.
After you have installed the new IP-Core you will receive a “successful imported IP” message
in the info console and you will see the appearance of a new IP in the left window by double
clicking on the proper menu entry. Now you can use the new IP by drag and drop it from the left
window in the main window (for more information see the tutorial section 4.2). Should you have
problems or questions on how to install a new IP-Core please feel free to contact us.

4.1.5 Drag and drop IP-Cores

The main and user-friendly feature which is given by the AMBA IP-Manager, is the drag and
drop functionality. This feature allows an easy and time-saving building of a desired DUT-System
by working with IP-Blocks. Starting with one click on an IP-Core in the IP-Core menu, in the
left window of the AIM, and ending with placing by drag and drop the IP-Block in a “green
highlighted” position in the main window. The “block highlighting” informs the user if the block
can be left in this position (green highlighted) or not (red highlighted). In figure 4.6 you can see
the different highlighted blocks.

4.1.6 Address handling

Once a DUT design is finished and “ready to use”, every embedded IP-Core will have a base
address and will be mapped into a specific address range. The user is free to choose on which
address range every IP-Core in his design should be mapped. There are two ways to switch to
the address settings. The first one is to click, after you have inserted the external AHBlite bridge
in your design, on the AHBlite bridge (right-mouse click) and choosing the “Bus details”. A
window like in figure 4.7 will appear (depending on which IP-Cores you have already included
in your design), where you can set and also lock the address for every IP-Block. The AIM sets
the address of every IP on a default address and is so providing the mutual overlapping of the
address ranges. The user has the possibility to change the address of an IP-Block and lock it,
what leads the IP-Manager to leave the address untouched during the top-level generation process.
By leaving the address unlocked the AIM can possibly change the selected address because of an
address overlap.

The second way to change the start address of your IP-Core is by double-clicking the inserted
IP-Block and selecting the desired address in the “Addressing” section.

4.1.7 IP-Core related generics

Every IP-Block has specific detailed information about the vendor, version and others. This
information is shown in a yellow bubble box, by putting the mouse on the desired IP-Block. By
double-clicking an IP-Block you will achieve that a IP-Block specific window will be displayed, in
witch all information about this IP-Core is given in the details tab. Some IP-Cores are designed
to set some specific IP related generic values. The user can set this values in the same window,
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4.1 AIM Overview

Figure 4.6: The AIM block highlighting

Figure 4.7: The IP-Block address allocation

by switching to the generics tab. To make an example of some generic parameters, figure 4.9
shows the GER-CAN IP-Core generic settings.

4.1.8 IRQ handling

The AIM has a simple and user friendly interrupt handling interface. After inserting an APB or
AHB slave to the system bus, a IRQ control block, like in figure 4.10, will appear in your design.
By double-clicking on the IRQ-Control block, the interrupt editor window will be shown. In this
window you can manually assign the interrupts of every IP-Core and modify them how you prefer.
In figure 4.10 the second IRQ is assigned to the HMI and the first IRQ to the UART-GR IP-Core.
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Figure 4.8: The IP-Block details

There is also the possibility to modify the IRQ assignments by double-clicking on any AHB or
APB slave block, that you have inserted in the design, selecting the interrupt tab and choosing
the preferred interrupt assignment (as shown in figure 4.11).

4.1.9 Generate Top design and download the synthesized design on your
board

4.1.9.1 Generate VHD-Top File

Once you have finished to create your design, by inserting the IP-Cores of your choice by drag
and drop, you can click on the “blue arrow VHD” icon to let the AMBA IP-Manager generate
automatically the top file of your design. After this step you will find a generated VHDL-File in
your project working directory.

4.1.9.2 Synthesize the DUT design

By clicking on the “blue arrow QSF” icon in the AIM main icon bar, the AIM will automatically
generate a Quartus Project file (AIMToplevel.qpf) and all needed sources into your working
directory. It is required to do this step before you start the synthesis process, because the AIM
launches the synthesis process with the generated Quartus® files. To start the synthesis process
click on the “blue arrow SYN” icon, and the AIM will automatically start to synthesize your
design for your selected board. While this process is running, the AIM logs all Quartus messages
in the “log window” at the bottom-left of the GUI.

4.1.9.3 Download the synthesized design on your board

The “blue arrow FPGA” icon starts the download process of your successfully synthesized design.
To ensure a successful download of the design, be sure that your board is running and connected
to the PC.
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Figure 4.9: The GER-CAN IP-Block generic settings

4.2 Tutorial: The AIM design flow

The tutorial consists of how to implement, synthesize and download a DUT design with IP-
Cores (in this case the GER-CAN, GR-UART and GER-HMI) to the FPGA, using the AMBA
IP-Manager.

4.2.1 Step 1: Create a new project

After you have installed and started the Hpe_desk basic Software, switch to the AMBA IP-
Manager view, and your main window should appear like the window in figure 4.12.

Before we begin to drag and drop IP-Blocks, lets start to create a new project by clicking
on the “New AIM project” icon. After that, set your developing board and your main clock
by clicking on the project settings icon (like explained in section 4.1.3). To ensure that your
board settings were set, look at the title-bar, and you will see like in figure 4.13 the appropriate
board-name (in this tutorial the HMALC-AS3(52/52) was used).

4.2.2 Step 2: Install desired IP-Cores

In this step we install the required IP-Cores for our DUT design. The GR-UART and the
GER-CAN IP-Cores were downloaded with those licenses from our homepage and installed as
described in section 4.1.4. After the successful installation, two new menu entries were detected
as shown in figure 4.14.
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Figure 4.10: The IRQ control block

Figure 4.11: The IRQ assignment of a single IP-Block

4.2.3 Step 3: Create your own “device under test” design

The first thing we need in our design, is a communication interface to the “outside”, a so-called
“external-bridge”. The AHBlite-AHBlite IP-Block is a macro which allows us to build our intern
AMBA system bus with an interconnection to the “outside”. Lets drag and drop this IP-Block
from the IP-Menu (to find in the menu entry: “bridges External”, “AHB-lite”) into the empty main
window and position it on a “green highlighted” location (see section 4.1.5 for more information
about the block highlighting). By passing the mouse over every IP-Block you will see the detail
information about this IP-Core, like in figure 4.15.

In the meantime, lets save our project to our working directory, by clicking on the save icon
(“floppy” icon) and choose your saving location. After you saved the project, the whole directory
is shown at the bottom of the main window like in figure 4.16.

In the IP-Menu we can see that the GER-CAN is marked with an orange colour. This property
tells us that the IP-Core is an AHBlite slave and we can attach it to the already inserted AHB
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Figure 4.12: The Amba IP-Manager after installing the Hpe_desk basic Software

Figure 4.13: Board information in the title-bar of the AIM

system bus (for more information about the IP-Colour table see section 4.1.2). Figure 4.17
represents the external AHBlite bridge and the attached GER-CAN IP. At this time we can see
that the IRQ control block was added.

Lets double-click on this block and set the interrupt number for our CAN IP as described in
section 4.1.8 (in our case IRQ 1). Now we want to add our APB GR-UART IP-Block to the
design. Before we do that, we need a conversation between the AHBlite and APBlite bus. We
can achieve this by adding the internal bridge called AHBlite-APB in our design, and attach the
GR-UART APB block to this internal bridge. We can also see that there is a connection between
the GR-UART block and the IRQ control block. So lets set the interrupt number for our UART
IP by double-clicking on the IRQ control block (the UART interrupt was set in our case on the
IRQ2).

Every IP-Block needs also an address range. The address overview will appear whit one right
mouse click on the external AHBlite bridge and by selecting the bus details. In this window we
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Figure 4.14: The new installed IP menu entries

can choose the Address range of our choice for every IP-Core. Our IP-Cores were configured and
locked as shown in figure 4.18.

As you can see in figure 4.19, the design we created with some mouse-clicks is already finished
and we only need the last step to finish our “ready to use design”.

4.2.4 Step 4: Generate top-level source file, synthesize and download to
FPGA

In the last step we let the AIM generate our top-level file, by clicking on the “blue arrow” VHD
icon. With a message like “Top-Level HDL file generated at C:\aimTUT\aimTUT\toplevel.vhd”
the AIM has successfully generated the top-level file.

Now click on the “blue arrow” QSF icon to let the AIM generate the Quartus project files.
At the bottom of the main window you will see a green process bar, which indicates that the AIM
is still working. The AIM finishes this process successfully with a “Created the AIM Top-Level
Synthesis quartus project file ’AIMToplevel.qsf” ’ message in the log window.

Now you can click on the “blue arrow” SYN icon to let the AIM start the synthesis pro-
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4.2 Tutorial: The AIM design flow

Figure 4.15: The external AHBlite bridge and the detailed infobox

Figure 4.16: The saving directory of the saved project

cess. Depending on the complexity of the design and on the PC Hardware you use, the AIM will
finish the synthesize process after some time (2.5 minutes in our case). You will notice that with
the following console message “Info: Quartus II Assembler was successful. 0 errors, 0 warnings.
Emulation synthesis for ’AIMToplevel’ complete” the Software has finished successfully with the
synthesize process.

At this time you are one click away from downloading your DUT design on your board. Connect
your running board with the PC and click on the “blue arrow icon” FPGA to let the AIM Quartus
programmer process start. In the log window the AMBA IP-Manager will output all his logging
messages.
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Figure 4.17: The external AHBlite bridge and the attached GER-CAN IP

Figure 4.18: The address ranges in the bus detail window

Please let us know if you have some problems with one of this steps, and feel free to report us
malfunctions of any type.

For further information, please visit http://www.ge-research.com
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Figure 4.19: The finished AIM DUT design with AMBA bus, CAN and UART

4.3 AIM IP-Developer

4.3.1 Meta Data Description

4.3.1.1 Tristates

output enable has to be high active

4.4 AMBA IP-Explorer

4.4.1 Overview

The AMBA IP-Explorer (AIX) is a tool to observe and/or control AMBA IP cores. It requires a
PCIe connection via the SEmulator interface box. It works by connecting an AMBA bus master
IP block to CPU design in the PROCESSOR FPGA.

AIX allows to access the registers of an AMBA IP-Manager generated DUT design. The access
can be done using the GUI or via the scripting interface.
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4.4.1.1 GUI

The AIX Plugin consist of two important regions. The lower part contains a schematic wiring of
the available components and the upper one shows details about the currently selected IP-Core.
The bottom schematic shows a CPU (default: leon3) at the left side. The number of green filled
rectangle on its bottom shows the number of implemented cores inside the CPU. Between the
CPU and the IO-Manager at the right side, used components (loaded via an AIM-Project-File)
are placed. These items are sorted by their unique base address. Where items and wiring get
together, there is a little dot/node, representing the kind of connection the item is connected to
the design. The legend at the right references node colours to their kind of bus. Note: Unlike
the AIM, internal bridges which convert the different bus-types are not shown within this plugin.
Only child-IP-Cores are supported to debug.

Figure 4.20: AMBA IP-Explorer screen shot

To select items, either click on the labeled tab-bar or on the object inside the bottom-placed
schematic. Moving the mouse over an object at this schematic will show some IP-core related
details.
In some cases, it is useful to interact manually within the design, therefore “Manual Bus Access”
inside the IO-Manager can be selected. This panel supports read and write access at any address
that is desired.
The CPU, which contains the interface to the hardware, can be changed by right-clicking its item
(left-bottom-box), and choose other available CPU’s within the list.

4.4.1.2 Virtual mode

Unless a hardware is connected, the AIX will remain in virtual memory cache mode. Within this
mode, all read or write accesses will be done to a virtual cache. Inside the IO-Manager you are
able to take look inside the memory cache, ’U’ stands for uninitialized memory (memory which
hasn’t been written yet. Reading it, returns zeros). Which operating mode is currently set, can
be checked out on the first page of the IO-Manager.
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4.4.1.3 Install components

Use the menu “AMBA-IP-Explorer / Set Addon list” to get to the list of installed and supported
components. Changes like adding or removing items in figure 4.21 will take effect after restarting
Hpe_desk basic. Missing components that would be needed, but aren’t installed will be ignored.
Changing internal options can show ignored items, as red shaped unconnected items.

Figure 4.21: default component list

4.4.1.4 Memory dump

This function dumps a custom memory range in user-defined style to a file. The data can be
viewed using decimal or hexadecimal representation with 1, 2 or 4 bytes per word. Additionally
the address style and the number of words per row can be chosen too.

Figure 4.22: Do a memory dump

After clicking the button “Do Dump”, specify the path and the name of the output file.
Subsequently the output file will be generated after collecting all needed memory data.

4.4.1.5 Fill memory

This menu command allows to fill memory regions with given values. Only enter the value,
start and end address as shown in figure 4.23. For more complex filling routines use the SREC
programmer, explained in the following clause.

4.4.1.6 Programming CPU

This plugin supports to load a compiled program directly into the CPU’s memory. The supported
import file type is *.srec. See more about S-Record-Files on Wikipedia (http://de.wikipedia.org/
wiki/Srec).
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4 AMBA IP-Manager

Figure 4.23: Filling large spaces with values

Figure 4.24: Copy *.srec File into CPU

4.4.2 Tutorial

Some example components with short explanation of available views and device control.
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4.4 AMBA IP-Explorer

4.4.2.1 GPIO

The number of implemented GPIO pins is read from the AIM-Project-File. Each pin can change
its direction and its interrupt-handling-parameter (off, rise, fall, high, low).

Figure 4.25: Get and set the actual state of the device.

4.4.2.2 ZBTSSRAM

For fast navigating just enter the address you want to jump to into the text box. By pressing
CTRL+J the view of the memory will move there. Addresses out of bounds will be reseted to
min or max.
ZBTSSRAM is editable and supports decimal or hexadecimal input, the value will be shown in
the format and bit width specified by the upper-controls.

It is strongly recommended to set the option “refresh area” to “view”, otherwise refreshing
cycles will take several minutes.

4.4.2.3 Huge Demo design

Sizes
AS3-50 AES 256, Logic 160, SQRT 40, 140 Pipes, 1 byte Filler

effective sqrt bit width: 31 bit. [0 ... 2147483648]

AS3-150 AES 256, Logic 280, SQRT 480, 100 Pipes, 5 byte Filler
effective sqrt bit width: 439 bit. [0 ... 1.419 e+132]

Available tests
Full demo: A complete data processing cycle will be initialized. First AES decryption of an user-

defined or generated number. Than converting it into BCD code and compare them to an
user-defined number. First the hardware will calculate the result and then the software is
approximating it too. if both values are matching, everything went fine.
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Figure 4.26: editable memory view

Square Root function: The built-in square root function can be used alone. Just enter a huge and random number
into the first line. Take care of the shown bit width. It has to be less than (SQRT bit
width - filler bit width - 1 signed bit).

4.4.2.4 Using virtual mode

The following picture shows the cache itemizing all components and their used memory pages
at the left side. Each page consists of 1024 integers. Clicking on a memory page will show the
detailed content in the right text box. Editing within the text box will have no effect to the data
stored in the memory cache. Unwritten items/words are marked with 0xUUUUUUUU. Reading
an unwritten item will return zero. After loading a new AIM-Project all virtual memory will be
set to unused and uninitialized.

4.4.3 Add user-defined Add-On

4.4.3.1 Introduction

An important feature is to append self-programmed components into the AMBA IP-Explorer.
Therefore a python script has to be programmed. The following template contains all the necessary
information to create a custom component. The application’s surface has been created with
wx-Widgets, so we recommend to use it too. After all, don’t forget to include the script into the
add-on list.
With user-defined scripts you can increase your effectiveness of testing designs. Don’t omit or
change functions, variables or parameter sets from this template.

4.4.3.2 Template

1 # --------------------------------------------------------------------------------
2 # This file is part of the Hpe_desk Application
3 # Author : Georg Mayer <georg . mayer@ge - research .com >
4 # --------------------------------------------------------------------------------
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4.4 AMBA IP-Explorer

Figure 4.27: Memory Cache with unused cells ’U’

5 # Gleichmann Electronics Research , Hagenberg / Austria (c) 2009
6 # --------------------------------------------------------------------------------
7

8 import wx
9

10 import apputil
11 # apputil : .Msg (" Text "); . MsgError (" Text "); . Inspect (" Name ", object )
12

13 # COMMON TYPE DEFINITION
14

15 TYPE = "ITEM" #CPU , SEM
16 NAME = " template " # Name of BaseIpBlock
17 IOIFTYP = "APB" # AHBlight , AXI , PCIe
18

19 ##--------------------------------------------------------------------------------
20 ##--------------------------------------------------------------------------------
21 ##--------------------------------------------------------------------------------
22

23 # PLACE YOUR PANELS / CLASSES HERE
24

25 ##--------------------------------------------------------------------------------
26 ##--------------------------------------------------------------------------------
27 ##--------------------------------------------------------------------------------
28

29 class ABV_DEVICE (wx. Notebook ):
30 def __init__ (self , parent , prtBasicLayout , cfgbaseadr ):
31 wx. Notebook . __init__ (self , parent , -1)
32 self. parent = parent
33 self. mainio = prtBasicLayout
34 self. cfgBA = int( cfgbaseadr ,16)
35

36 #- - - insert your panels - - -
37 # self . yourpanel = YourPanelClass (...)
38 # self . AddPage ( self . yourpanel ," LabelOfYourPanel ")
39

40 #- - - access to hardware or cache - - -
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41 # self . mainio . read ( address , bytewidth =4)
42 # self . mainio . write ( address , data , bytewidth =4)
43

44 #- - - access datarecord of aim - file - - -
45 # for i,x in enumerate ( self . mainio . panels ):
46 # if x [1]. GetId ()== self . GetId ():
47 # c = self . mainio . items [i]
48 # if c. test . has_key (' UserSettings '):
49 # listofSett = c. test [' UserSettings '][1: -1]. split (", ")
50

51 def __del__ (self ):
52 pass # destructor
53

54 def getName (self ):
55 return NAME
56

57 def getType (self ):
58 return TYPE
59

60 def gotFocus (self ):
61 # print " gotfocus ", NAME
62 pass
63

64 def lostFocus (self ):
65 # print " lostfocus ", NAME
66 pass
67

68 def getbaseadr (self ):
69 return self. mainio . getcpubase () + self. cfgBA
70

71 def getIoIfType (self ):
72 return IOIFTYP
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5 Configuring Hpe_desk basic

The Hpe_desk basic software allows to customize various settings to better fit on different
computer setups. These settings can be configured by using Settings → Hpe_desk options.

5.1 Path Configuration

The “Paths” tab allows to specify the exact location of the preferred editor and file browsing
application. If there are spaces in the executable path, the command path should be surrounded
with ", not including the parameters. To allow the direct jumping to the correct line, file, and
directory, the variables mentioned in the dialog have to be set correctly, as mentioned in the
examples below.
Examples (your paths may differ!):

• Windows editors:

– SciTE (http://www.scintilla.org/SciTE.html)

"C:\Program Files\Scintilla Text Editor\SciTE.exe" $f -goto:$l

– gvim (http://www.vim.org/)

"C:\Program Files\Vim\vim70\gvim.exe" +$l $f

– emacs (ftp://ftp.gnu.org/gnu/emacs/windows/)

C:\emacs\emacs-22.1\bin\emacsclientw.exe --no-wait +$l $f
;; when using the following in the ~/.emacs file:
(server-start)

– xemacs (http://www.xemacs.org/)

"C:\Program Files\XEmacs\XEmacs-21.4.19\i586-pc-win32\xemacs.exe" +$l $f

– UltraEdit (http://www.ultraedit.com/)

"C:\Program Files\IDM Computer Solutions\UltraEdit-32\uedit32.exe" $f/$l

– Windows Notepad (Note: Notepad does not support jumping to line numbers)

notepad $f

– Windows Wordpad (Note: Wordpad does not support jumping to line numbers)

write $f

Similar with the file explorer:

• Windows Explorer:

explorer $d
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5 Configuring Hpe_desk basic

5.2 Colour Settings
This Settings tab allows to define most colours used in the program. A special “Colour-blind”
scheme is predefined for convenience. This scheme should make the contrasts between red and
green more prominent, especially for the JTAG board connection test.

5.3 Hardware Settings
This allows to choose the interface over which the JTAG chain is connected (see section 3.3 for
details).
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6 Scripting

Most tasks of Hpe_desk basic can be automated via its scripting interface. Python2.5 is used
as scripting language. The official Python homepage (http://www.python.org) describes Python,
using the following words:

Python is a dynamic object-oriented programming language that can be used for
many kinds of software development. It offers strong support for integration with
other languages and tools, comes with extensive standard libraries, and can be
learned in a few days. Many Python programmers report substantial productivity
gains and feel the language encourages the development of higher quality, more
maintainable code.

Scripting commands can be used via the PyShell window in the lower right of the application
but are usually used in Python Script files (.py) that can be executed via one of the following
methods:

• Menu Automation → Execute Python Script

• Menu Automation → Re-execute Last Python Script (F6)

• Menu Automation → Execute Recent Python Script → . . .

Hpe_desk basic executes a script called hpe_startup.py in the application data directory,
when this file exists. To find out the application data directory use the following menu entry:
Settings → Explore Application Data Directory. It is also possible to open the startup script in the
editor via the following menu entry: Automation → Edit Global Python Startup Script.

6.1 Python Quickstart
Here is a collection of useful links to get started with python:

Official Python Tutorial http://www.python.org/doc/tut – This tutorial gives a quick overview
about basic concepts of the language.

Instant Python http://hetland.org/writing/instant-python.html – A short, but very useful docu-
ment to get started with python.

Official Python Documentation http://www.python.org/doc – The documentation about the
language and all included modules.

Python Quickreference http://rgruet.free.fr/#QuickRef – A great document that presents all
important details about the language and its modules.

Free Book: Dive into Python http://www.diveintopython.org/ – A free available book about
Python.

The provided functionality can be explored by the dir() command. When running Hpe_desk
basic, you get for example:
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>>> dir()
['Automation ', 'ClockFactory ', 'Hardware ', '__builtins__ ', ''

jtag ', 'shell ']
>>>

For more information about the capabilities of Automation, ClockFactory, Hardware and jtag
see the remaining parts of this section. The shell and the __builtins__ scripting objects are
not important for Hpe_desk scripting.

Further information about a scripting object is displayed when using a specialized form of the
dir() command:

>>> dir(ClockFactory)
['_ClockFactory__panel ', '__doc__ ', '__init__ ', '__module__ ', '

'__repr__ ', 'download ', 'enableSpreadSpectrumClock ', ''
getConnections ', 'getInputFrequencies ', ''
isSpreadSpectrumClockActivated ', ''
isSpreadSpectrumClockAvailable ', 'readBoardData ', ''
setSelections ', 'synthesize ']

>>>

This command lists all defined member variables and methods for the given object. The
names starting with underscores are internal names. The names download, setSelections and
synthesize and others are available for scripting.
The help function can be used to display documentation about provided functionality. For
example:

>>> help(ClockFactory.synthesize)
Help on method synthesize in module scripting.ClockFactory:

synthesize(self) method of scripting.ClockFactory.ClockFactory'
instance
Synthesize the ClockFactory design.

>>>

6.1.1 Introduction to GUI scripting

Hpe_desk basic uses the wxPython user interface toolkit (http://www.wxpython.org). The
following example shows how to open an additional wxPython frame (it is located in your
Hpe_desk basic installation as scripts\hpe-gui-test.py).

1 # hpe -gui -test.py
2 import wx
3 import apputil
4

5 c l a s s MyFrame(wx.Frame):
6 def __init__(
7 self , parent , ID , title , pos=wx.DefaultPosition ,
8 size=wx.DefaultSize , style=wx.DEFAULT_FRAME_STYLE ):
9

10 wx.Frame.__init__(self , parent , ID , title , pos , size ,
11 style)
12 panel = wx.Panel(self , -1)
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13

14 button = wx.Button(panel , 1003, "Close Me")
15 button.SetPosition ((15, 15))
16 self.Bind(wx.EVT_BUTTON , self.OnCloseMe , button)
17 self.Bind(wx.EVT_CLOSE , self.OnCloseWindow)
18

19 def OnCloseMe(self , event ):
20 self.Close(True)
21

22 def OnCloseWindow(self , event ):
23 self.Destroy ()
24

25 win = MyFrame(apputil.GetApplicationMainFrame (), -1,
26 "This is a wx.Frame", size =(350 , 200),
27 style=wx.DEFAULT_FRAME_STYLE)
28 win.Show(True)

A very good way to find available functionality for wxPython is the wxPython Demo. You need
to install python + wxPython + win32-docs-demos from http://www.wxpython.org/download.
php#binaries. This demo application provides demo code for most of the available GUI elements.

Please note that many important wx libraries are available in Hpe_desk basic. If you need a
special one that is not yet included, please contact us and we will add this library for you.

6.2 Automation

The Automation object is provided to support enhanced scripting tasks.

6.2.1 Handling of long running scripts

A user supplied script can provide its own main loop. The menu command Automation Send
Break to Current Running Python Script can be used to set a flag. This flag must be polled from
the supplied script. The script should terminate when this flag is set.

Automation.userBreakSignaled(raise_exception=True)
This method is used to poll the user break flag. The following example illustrates its usage:

1 import time
2 seconds = 0
3 while True:
4 print "seconds: %d" % seconds
5 time.sleep (1)
6 seconds += 1
7 i f Automation.userBreakSignaled(raise_exception=False ):
8 break
9 print "done"

When raise_exception is True the exception UserBreakSignal is raised.
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6.2.2 Hooks to extend Hpe_desk basic at predefined entry points

It is possible to register a function that will be called when a specific action is executed by
Hpe_desk basic. Hpe_desk basic provides the predefined hooks names shown in table 6.1.

hookName Short description Page

Table 6.1: The predefined Hpe_desk hooks

Automation.addHook(hookName, hookFunction, permanent=False, **parameters)
Registers the hook function hookFunction for the predefined hookName. When permanent is
set to False the hook is removed again, when the current SEmulator project file is closed. The
additional parameters depend on the hookName. For details see the description of the provided
hooks.

Automation.removeHook(hookName, hookFunction, **parameters)
Remove the registration for a previously registered hook function. removeHook takes the same
parameters like addHook.

Automation.showHookReport()
Show a report of all available hooks and their current values.

6.2.3 Various utility functions

Automation.executePythonScript(file_name)
Execute the given python script. This function allows to execute *.py or *.pyc/*.pyo files.

Automation.compilePythonScript(file_name)
Compile the given python script. This function takes a *.py file and generates a *.pyc file.

Automation.addToMenu(name, entries, permanent=False)
Add user defined menu entries to the Automation menu in Hpe_desk basic. The parameter name
specifies the name of the user defined menus. The parameter entries is a list of tuples. Each list
consists of the name of the menu entry and a function that should be called when the menu entry
is selected.

When permanent is set to False the menu entry is removed again, when the current SEmulator
project file is closed.

The following example adds the user defined menu AES with two menu entries to allow the
user to call the python functions run_synthesis or show_info.

1 Automation.addToMenu("AES", [("Run Synthesis", "run_synthesis"),
2 ("Show Info", "show_info")])

Automation.getInstallationPath()
Return the full path name of the installation path for Hpe_desk basic.

Automation.getCurrentRunningPythonScriptFileName()
Return the full path name of the currently running python script or None, if no script is running
at the moment.

6.3 Access the application main UI
The Main object is provided to access the user interface of the main application.
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6.3.1 Control the User Interface

Main.switchToPerspective(perspective_name)
Switch to a different perspective. The perspective name is shown in the perspective toolbar.
Examples for perspective_name are “JTAG” or “Clock Factory”.

Main.getCurrentPerspectiveName()
Return the name of the currently active perspective.

Main.clearLogs()
Clear the content of the log windows.

6.3.2 Query Application capabilities

Main.getSoftwareVersion()
Get a version string containing the software name, version number and the release date.

6.4 Access to Hpe Hardware Modules

The Hardware scripting object allows to interact with Hpe modules.

6.4.1 Selecting the FPGA module

Hardware.selectFpgaModule(board_name)
Select the Hpe FPGA module to use. This call has the same effect as the selection via the menu
entry Settings → Select FPGA Module → <FPGA-Board-Name>.

Hardware.autoDetect(force_detection=True)
Run the Hpe module autodetection process. When force_detection is False, warn the user that
the Clock Factory will be deactivated during module auto detection. Otherwise run the detection
without user interaction.

Hardware.getCurrentFpgaModule()
Return a FpgaModule object describing the currently used FPGA module.

FpgaModule object
FpgaModule.getDutFpgas()

Return a list of all available Dut FPGAs on the FPGA module board.

6.4.2 Download Bitstreams

Hardware.downloadSof(dut, sof_file_name)
Download a Altera Quartus sof file to the given dut. Use the name for the DUT as dut parameter.

Hardware.downloadToFlash(dut, sof_file_name)
Download a Altera Quartus sof file to the flash for the given dut. Use the name for the DUT as
dut parameter.

6.4.3 Retrieve FPGA module information

Hardware.readSerialNumber(force_detection=True)
Read the serial number of the connected Hpe FPGA module. When force_detection is False,
warn the user that the Clock Factory will be deactivated during serial number retrieval.
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Hardware.readDutTemperatures()
Read the FPGA temperatures and return a list of temperature values in °C.

6.5 Clock Factory

The scripting interface allows to synthesize and to download a configuration via a script file. For
an introduction about the Clock Factory see chapter 2.

6.5.1 Selecting the Clock connections

ClockFactory.setSelections(selections)
Select the clock connections by giving a list of connection tuples. Each given tuple describes a
connection in the form of (FpgaClockInput, ClockSource). The first element (FpgaClockInput)
is the column in the selection matrix. The second element (ClockSource) is the row in the selection
matrix.

When the module board holds several DUT FPGAs (e.g. the HMX2-AS2), the name of the
DUT is prepended to the input clock name. Clk6 for DUT1 is named “DUT1_Clk6”.

6.5.2 Synthesizing & Downloading the ClockFactory configuration

ClockFactory.synthesize()
This method synthesizes the current selections. The generated bitstream is kept in a cache.

ClockFactory.download()
This method downloads a previously generated bitstream to the connected Hpe FPGA module
board.

6.5.3 Reading FPGA module data

ClockFactory.getConnections(read_board_data=True)
Return a List of tuples, using the format: [(dest_clk, src_clk), ...]. When read_board_data
is True, read the connections from the connected Hpe FPGA module. Otherwise return the

connections shown in the ClockFactory perspective.

ClockFactory.getInputFrequencies(read_board_data=True, include_inactive=False)
Return a List of tuples, using the format: [(src_clk, frequency), ...]. When read_board_data
is True, read the connections from the connected Hpe FPGA module. Otherwise return the

frequencies shown in the ClockFactory perspective. When include_inactive is False, exclude
every inactive clock.

ClockFactory.readBoardData()
Read the clock frequencies and the clock connections from the ClockFactory CPLD and update
the GUI representation for these values.

6.5.4 Spread Spectrum Clock feature support

ClockFactory.spreadSpectrumClockState(read_board_data=True)
Return a list of tuples (clock_name, is_spread_spectrum_active) of clocks that can be
configured as spread spectrum clocks.
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ClockFactory.enableSpreadSpectrumClock(clock_name, enable=True)
Enable the given spread spectrum clock.

6.5.5 Special outputs support

ClockFactory.getSpecialOutputValues()
Get the names and the values of special outputs that are controlled by the ClockFactory. It
returns a tuple list of the like: [('special_output1', '0'), ('special_output2', '1')].

ClockFactory.setSpecialOutputValue(special_output_name, value)
Set the value of a special output pin. Value can be either ’0’ or ’1’.

6.5.6 A ClockFactory scripting example

The following example selects HMX1-AS2(180) as FPGA module board and selects two clock
connections. These settings are used to synthesize the configuration bitstream for the ClockFactory
CPLD. The last step downloads this bitstream to the connected Hpe FPGA module. This
script can be found in the file scripts/ClockFactory/ClockFactory.py in the Hpe_desk basic
installation directory.

1 # Select the FPGA module board
2 Hardware.selectFpgaModule("HMX1 -AS2 (180)")
3

4 # Select the needed ClockFactory connections
5 ClockFactory.setSelections ([("Clk1", "CLK_EXT"),("Clk6","CLK0")])
6

7 # Synthesize the ClockFactory design
8 ClockFactory.synthesize ()
9

10 # Download the ClockFactory bitstream to the FPGA
11 ClockFactory.download ()

6.6 JTAG Command Reference
The following sections will describe the available scripting commands of the Hpe_JTAG (see
chapter 3). Note that JTAG scripting commands require the prefix jtag.

6.6.1 Locking and Unlocking the JTAG GUI

To avoid that a running script and JTAG GUI actions interfere with each other, it’s advisable to
lock the JTAG GUI for the time-period while a script is running.

For the case that a script isn’t finishing properly the JTAG GUI can also be locked and
unlocked vis the menu entries JTAG → Lock JTAG GUI and JTAG → Unlock JTAG GUI that are
available when Hpe_desk basic is in the JTAG view.

jtag.lockGUI(lock=True)
Lock or unlock the JTAG GUI. If the parameter lock is True the JTAG GUI is locked, if it’s
False the JTAG GUI is unlocked.
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Note:
The commands to initialize the JTAG interface (see 6.6.2), the commands to run JTAG instructions
(see 6.6.4) as well as the commands to access user defined registers(see 6.6.5) automatically lock
the used JTAG chain, which prevents other programs to access the same JTAG chain at the same
time. When the GUI is unlocked with the jtag.lockGUI(False) command the JTAG chain is
unlocked also and therefore accessable again for other programs.

6.6.2 Initialize the JTAG interface

A JTAG script can be started independently of the JTAG GUIs current state. Since both make
use of the same data structures the JTAG scripting command to (re)initialize the JTAG interface
should always be used as first command in the script.

jtag.initialize(hwInterface, chainConfigStr=None)
Initialize the JTAG interface and set the JTAG hardware interface, which must be “HPE_-
JTAG_SNOOPER”, “ALTERA_INTERFACE”, “FLASH_PRO_INTERFACE”, “DIGILENT_-
INTERFACE”, “SEGGER_INTERFACE” or “SIMULATED_INTERFACE” . The different
hardware interfaces are described in detail in section 3.3. The optional parameter chainConfigStr
defines the JTAG chain the user expects to be connected to. If a chainConfigStr is given but
no fitting JTAG chain is available the initialization will fail. If no chainConfigStr is given the
interface will connect to any JTAG chain. If there is more than one JTAG chain available a
dialog will pop up allowing to choose the JTAG chain to be used. The chainConfigStr has the
same format as the JTAG chain description of the Board Connection Description(see section
3.10) except that it is written without the keyword “chain” in the beginning and without the
semicolon in the end.

jtag.setInterfaceParameter(**parameters)
Set some interface specific parameters. When called without parameters: show all available
parameters.

jtag.unload()
Unload the previously initialized interface.

6.6.3 Board configuration and device configuration

During the initialization of the JTAG interface a BoardConfiguration object is created, containing
a DeviceConfiguration object for each device in the JTAG chain. BoardConfiguration and
DeviceConfiguration objects are used in the GUI to organize all pin data, to define watch pins
(the pins which are to be displayed), etc. JTAG Python scripts don’t make use of all of their
methods but mainly use those methods that are needed to get a pins signalId, an identification
value via which one can define the pins for which to run JTAG instructions, or methods to group
pins to a watch group for a more simple access on a group of pins.
The following scripting command allows to access the current BoardConfiguration object:

jtag.getBoardConfiguration()
Return the BoardConfiguration object.

The following sections contain a selection of methods belonging to the BoardConfiguration and
DeviceConfiguration objects that are often used in JTAG Python scripts.
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6.6.3.1 Board configuration

After receiving the BoardConfiguration object via the scripting command jtag.getBoardCon-
figuration(), the following methods can be run on it:

BoardConfiguration.getDeviceConfigurations()
Return a list with all DeviceConfiguration objects of the BoardConfiguration.

BoardConfiguration.loadBoardConnectionDescription(bcdFile, reportLog=True)
Load a .bcd (Board Connection Description) file (see section 3.10). When reportLog is True,
print a report after loading.

BoardConfiguration.load(fileName, devNr=-1)
Load a BoardConfiguration from the given file. When devNr=-1 load the configurations into all
devices. Otherwise it is possible to select only one of the devices with a number starting from 0.

BoardConfiguration.save(fileName)
Save the current BoardConfiguration to the given file.

6.6.3.2 Device configuration

After receiving the DeviceConfiguration object via the BoardConfigurations method getDevice-
Configurations(), following methods can be run on it:

DeviceConfiguration.getSignalIdByName(name)
Return the signalId of the pin with the given name, which is the pin’s bsdl id as it occurs in
the boundary register description of the pin’s .bsd file or the pin’s physical pin location with a
preceding hash. The signalId is needed to run JTAG instructions for a pin.

DeviceConfiguration.getSignalIdByPinLocation(pinLocation)
Return the signalId of the pin with the given pinLocation. The signalId is needed to run
JTAG instructions for a pin.

DeviceConfiguration.getSignalIdByBsdlId(bsdlId)
Return the signalId of the pin with the given bsdlId that occurs in the boundary register
description of the pin’s bsd. file. The signalId is needed to run JTAG instructions for a pin.

DeviceConfiguration.addWatchGroup(name, basis, index=None)
Create a new watch group with the given name and basis and add it to the watch signals list,
which defines the pins that are displayed when the method jtag.updateGUI() is called. If the
index is given, it defines the position where the watch group is inserted into the list. Return the
groupId of the watch group which is needed to add pins to the watch group and to run JTAG
instructions for the whole group.

DeviceConfiguration.removeWatchGroup(groupId)
Remove the watch group with the given groupId from the watch signals list and return a list
with the signalIds that were members of the group.

DeviceConfiguration.addWatchSignal(signalId, groupId=None, index=None)
Add the pin with the given signalId to the watch signals list. If a groupId is given, the pin
with the given signalId is added to the watch group with the given groupId instead. The index
defines the position where the pin is inserted into the watch signals list or into the watch group.

DeviceConfiguration.removeWatchSignal(signalId, groupId=None)
Remove the pin with the given signalId from the watch signals list or from the watch group
with the given groupId.

DeviceConfiguration.getSignalBsdlId(signalId)
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Return the bsdl id, as found in the boundary register description of the device’s .bsd file, for the
pin with the given signalId.

DeviceConfiguration.getSignalName(signalId)
Return the user defined name for the pin with the given signalId.

DeviceConfiguration.getSignalPinLocation(signalId)
Return the physical pin location for the pin with the given signalId.

DeviceConfiguration.getSignalDirection(signalId)
Return the direction for the pin with the given signalId.

DeviceConfiguration.getWatchGroupSignalIds(groupId)
Return a list with the signalIds of the pins contained in the watch group with the given groupId.

DeviceConfiguration.isIOSignal(signalId)
Return True if the given signalId is the id of a I/O signal. (see also section 3.8.1) If so the
following three methods can be used to get the signalIds of the I/O signal’s input or output pin
or to set which signal direction should be used when a SAMPLE or INTEST is run on the I/O
signal.

DeviceConfiguration.getIOSignalInputId(ioSignalId)
Return the signalId of the input pin of the I/O signal with the given ioSignalId.

DeviceConfiguration.getIOSignalOutputId(ioSignalId)
Return the signalId of the output pin of the I/O signal with the given ioSignalId.

DeviceConfiguration.setIOSignalDirection(ioSignalId, signalDirection="IN")
Set the signal direction (“IN”/“OUT”) that should be used when a SAMPLE or a INTEST is
run on the I/O signal with the given ioSignalId. The signal direction of I/O signals is initially
set to “IN”.

DeviceConfiguration.registerPinInfos(pinInfos, target=None, visible=True, prefix="
")
Auxilliary method that makes the given pin’s signalIds easy accessible by adding them to the
locals of Hpe_desk basics shell or to a given target object. The parameter pinInfos is a list of
tuples. The tuples have to be of following pattern:

(bsdlId, signalName[, direction]), e.g. [('IOC8','updown','IN'), ('DCLK','clock
'), ('IOW5','value(0)','OUT')]
An extended form of this command takes a tuple for the pin names and a vector description for
the signal_name, e.g.: [(('AD6', 'AD7'),'s[4:3]','OUT')]. The bsdlId is the pin’s name
as found in the boundary register description of the device’s .bsd file. The signalName is an
user defined name that is used when the pin is to be displayed in the GUI and to make the
pin’s signalId accessible in the shell. The optional direction is only used when the given name
corresponds to an I/O signal. In this case direction defines the direction to be used when
a SAMPLE or a INTEST is run on the I/O signal. Valid values for direction are “IN” and
“OUT”. The parameter target determines in what location the signal IDs should be made visible.
When target is None, place them into the shell locals, otherwise add the signal IDs to the given
object as attributes. The parameter visible defines whether the given signals should also be added
to the GUIs watch signals. If True the signals are displayed in the GUI when jtag.updateGUI()
is called. The parameter prefix defines a string that is prepended to the signalName before
adding it to the locals. After successful execution of this method the user can simply type
prefix+signalName into the shell to access the corresponding pin’s signalId. When target is
not None, the signalId can be accessed via target.prefix+signalName.

DeviceConfiguration.setSignalName(signalId, signalName)
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Set the user defined name for the pin with the given signalId. The loadSignalNamesFrom...
functions below can be used to read the signal names for a device from a file.

DeviceConfiguration.loadSignalNamesFromPinFile(pinFile)
Read the design pin names from an Altera Quartus Synthesis result, using a .pin file.

DeviceConfiguration.loadSignalNamesFromPadFile(padFile)
Read the design pin names from an IspLever Synthesis result, using a .pin file.

DeviceConfiguration.loadSignalNamesFromXilinxCsvFile(csvFile)
Read the design pin names from a Xilinx Synthesis result, using a .pad.csv file.

DeviceConfiguration.loadSignalNamesFromRptFile(rptFile)
Read the design pin names from an Actel Libero Synthesis result, using a .rpt file.

DeviceConfiguration.loadSignalNamesFromPdcFile(pdcFile)
Read the design pin names from an Actel Libero Synthesis result, using a .pdc file.

DeviceConfiguration.loadSignalNamesFromCsvFile(csvFile)
Read the design pin names from a simple formatted csv file. The file contains comma separated
lines consisting of the signal name, the device pin name and the signal direction. For example:

inRST, B19, input
oData[0], L1, output
ioBusBit, T11, inout

DeviceConfiguration.printBsdlInfo()
Show a report containing the information that was extracted from the used BSDL file.

DeviceConfiguration.getDevicePinList()
Get a list of tuples describing the pins of this device. The first tuple element is the device
pin location. The second element is the pin direction (IN, OUT, INOUT) when it is a JTAG
controlled pin. Otherwise it is prepended by # and denotes a special pin like #GND, #VCC,
#TDI, #TCK, #TMS or #TDO.

6.6.4 Running JTAG instructions

The following sections describe the JTAG instructions that can be run via Hpe_desk basics
scripting interface.

Note:
The JTAG commands jtag.sample(), jtag.runExtest() and jtag.runIntest() don’t return
a value. Instead, the command jtag.readSignal has to be called to read the pin values after
the execution of a JTAG command.

jtag.readSignal(devNr, signalId)
Return the value of the pin with the given signalId of the device at index devNr in the JTAG
chain. If the signalId is a valid groupId, the value of the watch group is returned as a
concatenated string of “0”s and “1”s.

6.6.4.1 SAMPLE

A SAMPLE is a snapshot of a device’s current state.
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jtag.sample(devNr)
Get a sample for the device at index devNr in the JTAG chain.

6.6.4.2 Board Connection Tests (EXTEST)

A board connection test allows to check connections between devices in one JTAG chain. The
values for the devices output pins can be set and correctness can be checked by reading the
values of the connected input pins. Board connection tests can also run automated when a board
connection description is given.

jtag.setExtestDefaultValues(devNr, valuesDict)
Set default values for output pins that are to be used for each following jtag.runExtest(...)
call for the device at index devNr in the JTAG chain. valuesDict is a dictionary that holds
signalIds of output pins as keys, and the default values to be set as values. Note that default
values for EXTEST are discarded when a SAMPLE or an INTEST is run.

jtag.runExtest(devNr, valuesDict={}, usePrevExtestInput=True)
Run an EXTEST for the device at index devNr in the JTAG chain, whereby the user can define
the values for output pins. valuesDict is a dictionary that holds signalIds of output pins as
keys, and the values to be set as values. If the parameter usePrevExtestInput is True, the
valuesDict of previous runExtest method calls is reused. The EXTEST stays active until
another JTAG instruction is called.

The following example illustrates, how the values for an EXTEST are set. The so called base
data is a list of values.
The last SAMPLE’s data is used as base data for the data shift into the boundary scan register
for all following EXTESTs. The used simple scan chain consists of 10 registers (the list indices
range from 1 to 10). Let’s assume that the SAMPLE instruction returns the following data:

base data 0 1 1 1 0 0 1 1 0 1

With a call of jtag.setExtestDefaultValues(...) the base data is changed accordingly:

base data 0 1 1 1 0 0 1 1 0 1
↓

jtag.setExtestDefaultValues(0, {1:"1", 5:"1", 7:"0"})
↓

base data 1 1 1 1 1 0 0 1 0 1

When jtag.runExtest(...) is called the base data is extended by the input values and then
used for the data shift into the boundary scan register:

base data 1 1 1 1 1 0 0 1 0 1
↓

jtag.runExtest(0, {2:"0", 4:"0", 7:"1", 9:"1"})
↓

shift data 1 0 1 0 1 0 1 1 1 1

When jtag.runExtest(...) is called again with the parameter usePrevExtestInput set to
True the base data is not only extended by the given input values but also by all previous
EXTEST input values. Afterwards it is used for the data shift into the boundary scan register:

base data 1 1 1 1 1 0 0 1 0 1
↓

jtag.runExtest(0, {1:"0", 7:"0"}, True)
↓
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shift data 0 0 1 0 1 0 0 1 1 1

Which pins are considered as outputs?
Only pins that are mentioned in jtag.setExtestDefaultValues or in jtag.runExtest are
configured as output. For all other pins the output register is disabled.

The following values can be written to an output pin:

• “0”: Activate the output register and drive “0” on this output pin

• “1”: Activate the output register and drive “1” on this output pin

• “Z”: Deactivate the output register

jtag.initBoardConnectionTest(bcdFile)
Initialize the automated board connection test by loading a bcdFile containing a Board Con-
nection Description for the currently connected JTAG chain. A Board Connection Description
defines which connections should be tested in the automated board connection test. For more
information about the structure of a bcdFile see section 3.10. Alternatively a bcdFile can be
loaded via the BoardConfigurations method loadBoardConnectionDescription(bcdFile) (see
section 6.6.3.1).

jtag.runBoardConnectionTest(devNr=None, additionalTestOutputs=None)
Run an automated board connection test for the whole board or the device at index devNr in the
JTAG chain. For each board connection the source pin is set to “1” while all other output pins of
the same device that are defined in the additionalTestOutputs parameter are set to “0”, an
EXTEST is run and the results are checked for success or failure. Afterwards, for each board
connection the source pin is set to “0” while all other output pins of the same device that are
defined in the additionalTestOutputs parameter are set to “1”, an EXTEST is run and the
results are checked for success or failure.

The parameter additionalTestOuputs defines the output pins that are set to “0”/“1” when
the currently tested connection’s source pin is set to “1”/“0”. Valid values are:

• None: no output pins

• The string “connections”: all output pins that are found in the .bcd file the BoardConnec-
tionTest is based on

• List of output pins: each output pin is defined as tuple of the format (devNr, signalId)
jtag.getPassedBoardConnectionTests()

Return a list with BoardConnection objects of successfully passed board connection tests.

jtag.getFailedBoardConnectionTests()
Return a list with BoardConnection objects of failed board connection tests.

The BoardConnection objects returned in the methods getPassedBoardConnectionTests() and
getFailedBoardConnectionTests() have following getter methods:

BoardConnection.getSourceDevNr()
The device number (index of the device in the JTAG chain) of the connections source device.

BoardConnection.getSourcePinName()
The pin name of the connections source pin, which is the pin’s bsdl id as it occurs in the boundary
register description of the pin’s .bsd file or the pin’s physical pin location with a preceding hash.

BoardConnection.getSourcePinSignalId()
The signalId of the connections source pin, which can be used to get more information about the
pin from the matching DeviceConfiguration.
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BoardConnection.getSourcePinVal()
The pin value of the connections source pin during the board connection test.

BoardConnection.getTargetDevNr()
The device number (index of the device in the JTAG chain) of the connections target device.

BoardConnection.getTargetPinName()
The pin name of the connections target pin, which is the pin’s bsdl id as it occurs in the boundary
register description of the pin’s .bsd file or the pin’s physical pin location with a preceding hash.

BoardConnection.getTargetPinSignalId()
The signalId of the connections target pin, which can be used to get more information about the
pin from the matching DeviceConfiguration.

BoardConnection.getTargetPinVal()
The pin value of the connections target pin during the board connection test.

6.6.4.3 INTEST

A INTEST allows to test the internal functionality of a device in the JTAG chain. The values for
its input pins can be set. After the INTEST its output pins are checked for correct results.

jtag.initIntest(devNr, valuesDict={})
Initialize and run a first INTEST for the device at index devNr in the JTAG chain. The
valuesDict dictionary holds signalIds of input pins as keys and the values to be set as values.
With the values in the valuesDict the initial values for the input pins can be set. After
this method call the initial values of the output pins can be read with the JTAG command
jtag.readSignal(signalId).

jtag.runIntest(devNr, valuesDicts=[], usePrevIntestInput=True)
Run an INTEST for the device at index devNr in the JTAG chain, whereby the user can define
the values for input pins. The list valuesDicts contains a dictionary for each INTEST run,
that holds signalIds of input pins as keys and the values to be set as values. If the parameter
usePrevIntestInput is True, the valuesDict of previous initIntest() and runIntest()
method calls is reused.

6.6.5 Accessing user defined registers

The following commands are used to access any user defined registers via Hpe_desk basics
scripting interface.

jtag.declareRegister(devNr, instruction, regWidth)
Adds information about a user defined register, the instruction that is loaded to the JTAG TAP
controller for accessing the register and the register width, for the device at index devNr in the
JTAG chain. Note that user defined registers need to be made known to the interface via this
method before they can be used with the methods writeRegister and readRegister. The
parameters instruction and regWidth are integers and can be given as decimal or hexadecimal
number (e.g.: 15 or 0xf).

jtag.writeRegister(devNr, instruction, data)
Writes the given data to the user defined register, which is connected when the given instrcution
is loaded to the JTAG TAP controller, of the device with the given devNr. Note that the user de-
fined register has to be made known to the interface by prior use of the method declareRegister.
The parameters instruction and data are integers and can be given as decimal or hexadecimal
number (e.g.: 15 or 0xf). The parameter data can optionally be given as bit string. If the given
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data is shorter than the register’s width, the missing data for the data shift is made of zeros.

jtag.readRegister(devNr, instruction, dataLen=None, fastRead=False)
Reads the current data from the user defined register, which is connected when the given
instruction is loaded to the JTAG TAP controller, of the device with the given devNr. Note
that the user defined register has to be made known to the interface by prior use of the method
declareRegister. The parameter instruction is an integer and can be given as decimal or
hexadecimal number (e.g.: 15 or 0xf). The parameter dataLen is optional and allows to determine
how many bits are read from the register. If dataLen is None or if dataLen is higher than the
actual register width all bits of the register are read. The parameter fastRead is a boolean value.
Its default value is False, which ensures that the shift register data isn’t changed by the reading
process by writing the data read back into the register(back coupling). If set to True no back
coupling is done. The return value is an integer representing the read data.

6.6.6 Updating GUI with scripting results

After running a JTAG instruction via scripting the results can be displayed in the GUI by calling
the method:

jtag.updateGUI()

6.6.7 BSDL file handling

BSDL files are parsed by Hpe_desk basic and kept in the user bsdl directory. The following
functions can be used to handle BSDL files via scripting:

jtag.bsdlAddFile(file_name)
Parse a bsdl file and copy it to the user bsdl directory.

jtag.bsdlRemoveFile(file_name)
Remove a bsdl file from the user bsdl directory.

jtag.bsdlHandledBsdlFileInfo()
Return a dictionary of handled file names for the user bsdl directory. The filename is used as key.
The values are tuples consisting of the device ID code and the device name.

6.6.8 Example Scripts

This section shows example scripts for the different JTAG instructions. According script files are
provided in the folder scripts/JTAG of your Hpe_desk basic installation. In all example scripts
the JTAG interface is connected to the software simulator which simulates a cascaded counter
consisting of three devices.

6.6.8.1 SAMPLE Script

This script uses the SAMPLE instruction to simply read and print the current pin values of the
first device in the JTAG chain.

1 # JTAG_Simulator_testSAMPLE . py
2

3 #avoid t h a t the JTAG gui i s used wh i l e the s c r i p t i s running .
4 jtag. lockGUI (True)
5 #i n i t i a l i z e the JTAG i n t e r f a c e
6 jtag. initialize (" SIMULATED_INTERFACE ")
7

73



6 Scripting

8 # g e t board and dev i ce c o n f i g u r a t i o n
9 devNr = 0

10 boardConfig = jtag. getBoardConfiguration ()
11 devConfig = boardConfig . getDeviceConfigurations ()[ devNr ]
12

13 # run a sample f o r the f i r s t counter in the j t a g chain
14 jtag. sample ( devNr )
15

16 # p r i n t r e s u l t s o f the sample
17 print " SAMPLE of device %s:" % devNr
18 pinLocations = ["1","2","3","4","5","6","7"]
19 signalNames = ["CLK"," UPDOWN "," RESET "," COUNT (0)"," COUNT (1)"," COUNT (2)"," COUNT (3)"]
20 for i in range (len( pinLocations )):
21 signalName = signalNames [i]
22 pinLocation = pinLocations [i]
23 # g e t s i g n a l id
24 signalId = devConfig . getSignalIdByPinLocation ( pinLocation )
25 # s e t o p t i o n a l s i g n a l name
26 devConfig . setSignalName (signalId , signalName )
27 # add the s i g n a l as watchSigna l −> s i g n a l i s to be d i s p l a y e d in the Hpe_desk
28 # when j t a g . updateGUI i s c a l l e d .
29 devConfig . addWatchSignal ( signalId )
30 # read r e s u l t
31 value = jtag. readSignal (devNr , signalId )
32 # p r i n t r e s u l t
33 print " %s: %s" % ( signalName , value )
34

35 # d i s p l a y the sample r e s u l t s in the Hpe_desk
36 jtag. updateGUI ()
37

38 jtag. lockGUI ( False )

6.6.8.2 INTEST Script

This script runs an INTEST for each counter testing if it is counting correctly.

1 # JTAG_Simulator_testINTEST . py
2

3 #avoid t h a t the JTAG gui i s used wh i l e the s c r i p t i s running .
4 jtag. lockGUI (True)
5 #i n i t i a l i z e the JTAG i n t e r f a c e
6 jtag. initialize (" SIMULATED_INTERFACE ")
7

8 boardConfig = jtag. getBoardConfiguration ()
9 # loop over a l l d e v i c e s in the JTAG chain and run an INTEST

10 for devNr in range (len( boardConfig . getDeviceConfigurations ())):
11 devConfig = boardConfig . getDeviceConfigurations ()[ devNr ]
12

13 # read s i g n a l i d s f o r p ins t h a t are used in the i n t e s t i n s t r u c t i o n s
14 clk = devConfig . getSignalIdByName ("CLK")
15 # add the s i g n a l as watchSigna l −> s i g n a l i s to be d i s p l a y e d in the Hpe_desk
16 # when j t a g . updateGUI i s c a l l e d .
17 devConfig . addWatchSignal (clk)
18 # s e t o p t i o n a l s i g n a l name
19 devConfig . setSignalName (clk , "CLK")
20 reset = devConfig . getSignalIdByName (" RESET ")
21 devConfig . addWatchSignal ( reset )
22 devConfig . setSignalName (reset , " RESET ")
23 updown = devConfig . getSignalIdByName (" UPDOWN ")
24 devConfig . addWatchSignal ( updown )
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25 devConfig . setSignalName (updown , " UPDOWN ")
26

27 # c re a t e a watch group and add s i g n a l s to i t
28 count = devConfig . addWatchGroup (" COUNT ", 2)
29 count3 = devConfig . getSignalIdByName (" COUNT (3)")
30 devConfig . addWatchSignal (count3 , count )
31 count2 = devConfig . getSignalIdByName (" COUNT (2)")
32 devConfig . addWatchSignal (count2 , count )
33 count1 = devConfig . getSignalIdByName (" COUNT (1)")
34 devConfig . addWatchSignal (count1 , count )
35 count0 = devConfig . getSignalIdByName (" COUNT (0)")
36 devConfig . addWatchSignal (count0 , count )
37

38 # i n i t i a l i z e the i n t e s t wi th c l k s e t to zero
39 jtag. initIntest (devNr ,{ clk:"0",reset :"0",updown :"1"})
40

41 # read va lue o f count p ins ( b e f o r e INTEST)
42 oldValue = int(jtag. readSignal (devNr , count ) ,2)
43

44 # run i n t e s t ( t o g g l e the c l k s i g n a l 11 t imes )
45 cycles = 11
46 # add a va lue d i c t i o n a r y f o r each i n t e s t to be run
47 valsDict1 = {clk:"0",reset :"0",updown :"1"}
48 valsDict2 = {clk:"1",reset :"0",updown :"1"}
49 valsDictList = [valsDict1 , valsDict2 ] * cycles
50 # run a l l the i n t e s t s de f ined in the v a l s D i c t L i s t in a row
51 jtag. runIntest (devNr , valsDictList )
52

53 # read va lue o f count p ins ( a f t e r INTEST)
54 newValue = int(jtag. readSignal (devNr , count ) ,2)
55

56 # check i f INTEST run s u c c e s s f u l l y and p r i n t the r e s u l t
57 i f (( oldValue + cycles ) % 16) == newValue :
58 print " jtag_tap_3xdcnt_bsr - device %s -" % devNr , \
59 " counted 11 times upwards (%s to %s):" % (oldValue , newValue ), \
60 " INTEST succeeded !"
61 else :
62 print " jtag_tap_3xdcnt_bsr - device %s: INTEST failed !" % devNr
63

64 # d i s p l a y the i n t e s t r e s u l t s in the Hpe_desk
65 jtag. updateGUI ()
66

67 jtag. lockGUI ( False )

6.6.8.3 Board Connection Test Script

This script runs an automated board connection test and prints its results.

1 # JTAG_Simulator_testBoardConnections . py
2

3 import os
4 bcd_file_name = os.path. abspath (os.path.join( Automation . getInstallationPath (),
5 "bcds/ Simulator / jtag_simulator_3x - counter .bcd"))
6

7 # avoid t h a t the JTAG gui i s used wh i l e the s c r i p t i s running .
8 jtag. lockGUI (True)
9

10 # i n i t i a l i z e the JTAG i n t e r f a c e and reuse an e x i s t i n g opened i n t e r f a c e i f p o s s i b l e
11 try:
12 boardConfig

75



6 Scripting

13 except:
14 jtag. initialize (" SIMULATED_INTERFACE ")
15 boardConfig = jtag. getBoardConfiguration ()
16

17 # load the board connect ion d e s c r i p t i o n f i l e to be used f o r automated
18 # board connect ion t e s t
19 boardConfig . loadBoardConnectionDescription ( bcd_file_name )
20

21 # run the automated board connect ion t e s t
22 jtag. runBoardConnectionTest ()
23

24 # d i s p l a y r e s u l t s o f s u c c e s s f u l t e s t s
25 print " Succeeded board connection tests :"
26 boardConnections = jtag. getPassedBoardConnectionTests ()
27 for boardConnection in boardConnections :
28 print boardConnection
29

30 # h i n t : show the a v a i l a b l e methods f o r a boardConnection
31 # p r i n t d i r ( boardConnections [ 0 ] )
32

33 # d i s p l a y r e s u l t s o f f a i l e d t e s t s
34 print "\ nErroneous board connection tests :"
35 boardConnections = jtag. getFailedBoardConnectionTests ()
36 for boardConnection in boardConnections :
37 print boardConnection
38

39 # d i s p l a y the l a s t EXTEST r e s u l t s in the Hpe_desk
40 jtag. updateGUI ()
41

42 # unload the j t a g i n t e r f a c e i f you don ' t want to cont inue working
43 # with the l a s t board connect ion t e s t in the Hpe_desk
44 # j t a g . unload ()
45 jtag. lockGUI ( False )

6.7 Tools Scripting object

The Tools object currently contains the VcdWriter class.

6.7.0.4 VcdWriter

The VcdWriter class can be used to generate Value Change Dump (*.vcd) Files.
VcdWriter.__init__(use_real_time=False, time_scale="1 us", module_dump_name=None,
use_short_signal_names=False)
Constructor for the VcdWriter. When use_real_time is True then record the time changes in
the generated file based on the passed by real time, otherwise the time differences need to be
provided for each recorded signal change. time_scale specifies the time scale for this vcd file.
module_dump_name names the module section in the vcd file header. use_short_signal_names
creates a somewhat smaller vcd file by using short signal name identifiers.

VcdWriter.addSignal(name, length)
Add a signal to the list of recorded signals. name specifies the name to display and length defines
the bit length for this signal. This method returns an identifier that must be used when calling
the method write below.

VcdWriter.openWaveFile(name, app_name=None)
Open the vcd file and write the file header, using the data given in the constructor and via
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addSignal method calls. app_name should be None.

VcdWriter.write(names_values, time_incr=0)
Write the given signal changes to the already open vcd file.

First increment the time by the given time_incr when use_real_time==False during VcdWriter
initialization. When use_real_time==True then the passed time since the last call to write is
recorded. name_values is a tuple list consisting of an id and a string holding the binary value.

VcdWriter.closeWaveFile()
This method must be called to close the wave file.

6.8 Advanced scripting tips

6.8.1 Available Hpe_desk basic core functionality

The apputil module contains a collection of useful functions. To import the apputil module, use
the following import statement:

1 import apputil

The following list of documented functions from this module can be used in user scripts as well:
apputil.Msg(msg_string)

Show msg_string in the Hpe_desk basic Log Info view, using the colour black.

apputil.RawMsg(msg_string)
Show msg_string in the Hpe_desk basic Log Info view without a final newline, using the colour
black.

apputil.MsgWarning(msg_string)
Show msg_string in the Hpe_desk basic Log Info view, using the colour blue.

apputil.MsgError(msg_string)
Show msg_string in the Hpe_desk basic Log Info view, using the colour red.

apputil.MsgImportant(msg_string)
Show msg_string in the Hpe_desk basic Log Info view, using the colour magenta.

apputil.GetShellLocal(name)
Return an element of the built in python shell, access it by name. GetShellLocal is useful for
plugin writers or for advanced scripts that are module based.

When a custom python script is imported via the python import statement, it has no access to
the namespace of the python shell. The following example shows how to make the jtag scripting
object available in such an advanced script:

1 import apputil
2 jtag=apputil.GetShellLocal("jtag")
3

4 def test ():
5 jtag.initialize ()
6 # . . . .

apputil.Inspect(name, obj)
Make the python object obj available in the python shell as name. This is very useful for
debugging, since it can be used to provide interactive access to any python object.
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apputil.RedirectOutputToFile(filename, function, *funcparams, **keywdparams)
Call function with the optionally provided parameters and redirect stdout and stderr to filename.

apputil.RedirectOutputToString(function, *funcparams, **keywdparams)
Call function with the optionally provided parameters and redirect stdout and stderr to string
that is returned from this function.

apputil.HandleException(error_msg=None, silent=False)
Standard exception handler. Can be called when an exception occurs (in an except block). It
records the exception in the error log file for a later analysis of the problem. error_msg is shown
as header, when silent is False, display no error message in the Log Info view, only record the
traceback in the error log file.

apputil.GetApplicationMainFrame()
Get the application main frame. It is needed when custom wx toplevel windows should be created.

File related functionality
apputil.Copy2(src, dest)

Copy a file, using shutil.copy2. Display an error message when it does not succeed.

apputil.EditFile(file_path, line_number=1, force_external=False)
Open the given file with the default editor. The line number can also be given. When
force_external is True, force using the external editor.

apputil.BrowseFolder(path)
Open the given folder with the default explorer.

apputil.GetApplicationSetting(setting_name, section=None, default=None)
Get a setting that is stored in the application data directory (file settings.ini).
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7 Trouble Shooting

7.1 Email support
If you encounter a problem, please report it via email: hpe-sw-support@ge-research.com.

To facilitate the reporting you can also use Settings → Generate Bug Report... to automatically
make a compressed bundle of the relevant files and automatically generate the e-mail. You then
only have to fill in some information about the bug and attach the generated bundle. When
filling in information about the bug, please be as specific as possible what you did and tried to do
when the bug happened.

The relevant content of the application data directory is added to the bugreport bundle. If
you have already sent a bug report and you need to send follow up bugreports then you can
delete files ending in “-debug.log” and “-error.log” after you have sent a bugreport. This helps to
include only relevant data in the bug report. Deleting these files can be done via the menu entry
File → Cleanup... → Clean up Log Files.

7.2 Hpe_desk

7.2.1 The Hpe_desk window layout isn’t displayed correctly

After the installation of another Hpe_desk version it can happen that the Hpe_desk window
layout isn’t displayed correctly. In this case select Window → Reset Layout from the menu bar
to reset the default layout settings. It may be necessary to restart Hpe_desk in very rare
circumstances.

7.2.2 ClockFactory synthesis fails

The ClockFactory synthesis fails with the following error message:

Error: Can 't find valid feature line for core GER_CLOCKFACTORY'
(31 C8_0002) in current license

Error (10003): Can 't open encrypted VHDL or Verilog HDL file "'
C:/ Program Files/Hpe_desk SE/temperature -control/'
ClockFactory_content.enc.vhd" -- current license file does '
not contain a valid license for encrypted file

Hpe_desk uses some encrypted source files for its synthesis tasks. Altera Quartus needs to
know an additional license file to run the synthesis successfully.

Altera Quartus offers two ways to specify the licenses (menu Tools → License Setup):

• Specify the value directly in Quartus

• Use LM_LICENSE_FILE

Hpe_desk relies on the use of LM_LICENSE_FILE, since it temporary adds additional license
files to the LM_LICENSE_FILE environment variable.
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7.3 Hpe_JTAG

7.3.1 The EXTEST does not work with some pins when using Altera
Devices

Make sure, that these pins are not configured as input in the currently active design, see section
3.8.2 for details.

7.3.2 Hpe_JTAG claims that the connected Digilent USB-JTAG
Programming cable currently is not connected or in use by another
process

Make sure, that other processes currently don’t use the Digilent cable.
Make sure, that the Digilent USB-JTAG Programming cable is made known to the Digilent
Device Table(see note in section 3.5).
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