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Product Notes

Warranty Information

The pod board is sold with a one-year warranty starting from the date of purchase. The defective
component under warranty will either be repaired or replaced at Nohau' s discretion.

Nohau's Seehau software is sold with no warranty, but upgrades can be obtained to al customers at

the Nohau Web site: hitp://wwwy.icetech.com.

Nohau makes no other warranties, express or implied, including, but not limited to the implied war-
ranties of merchantability and fitness for a particular purpose. In no event will Nohau be

liable for consequential damages. Third-party software sold by Nohau carries the manufacturer’s
warranty.
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European CE Requirements

Nohau has included the following information in order to comply with European CE requirements.

User Responsibility

The in-circuit debugger application, as well as al other unprotected circuits need special mitigation to
ensure Electromagnetic Compatibility (EMC).

The user has the responsibility to take required measures in the environment to prevent other
activities from disturbances from the debugger application according to the user and installation man-
ud.

If the debugger is used in a harsh environment (field service applications for example), it isthe user’s
responsibility to control that other activities cannot be disturbed in such away that there might be risk
for persona hazard/injuries.

Special Measures for Electromagnetic Emission Requirements

To reduce the disturbances to meet conducted emission requirements it is necessary to place a
ground plane on the table under the pod cable and the connected processor board. The ground plane
shall have alow impedance ground connection to the host computer frame. The insulation sheet
between the ground plane and circuit boards shall not exceed 1mm of thickness.

System Requirements

CAUTION

Like all Windows applications, the Seehau software requires a minimum amount of free operat-
ing system resources. The recommended amount is at least 40%. (This is only a guideline. This
percentage might vary depending on your PC.) If your resources are dangerously low, Seehau
might become slow, unresponsive or even unstable. If you encounter any of these conditions,
check your free resources. If they are below 40%, reboot and limit the number of concurrently
running applications. If you are unable to free at least 40% of your operating system resources,
contact your system administrator or Nohau Technical Support at support@icetech.com.

The following are minimum system requirements:
Pentium 1Ghz (Pentium 111 or faster is recommended)
Single-Processor System
USB Port
Windows 2000 or XP

Random Access Memory (RAM)
— For Windows 2000/XP: 256 MB

Vi
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Warnings

<> To avoid damage to the pod or to your target, do not connect the pod to your target when
the target power ison.

<> Do not apply power to your system unless you are sure the target adapter is correctly
oriented. Failing to do so can cause damage to your target.

<> When using the pod with atarget, disable al pod resources that are duplicated on the
target. Failure to disable the pod’ s resources can damage the pod or the target or both.

<> When ingtalling a controller into a pod, never press on the chip body. Press only on the car-
rier or cover. Pressing on the chip might bend pins and cause short circuits.
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About This Guide

The EMUL-MICROBLAZE-PC is a PC-based hardware debugger for the MicroBlazea Core,
available for the Spartand -1, Spartana -11/E, Spartané -I11 and Virtex™-11 FPGA platforms from
Xilinxa . This guide helps you to get started with the basics of setting up, configuring, and running the
Seehau software and debugger.

The EMUL-MICROBLAZE-PC Getting Started Guide isintended for both novice and advanced
users. This guide introduces the following tasks:

Installing and configuring the Seehau software
Installing the debugger hardware
Starting the hardware and Seehau software

Shutting down Seehau

To download an dectronic version of this guide, do the following:

1

2.

Open Nohau' s home page at www.icetech.com.
Click Publications/Documents.
Click Nohau Manuals.

Scroll down to EMUL-MICROBLAZE-PC. Then select EMUL-MICROBLAZE—PC to
download a PDF version of this guide.

viii
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E Overview of the EMUL-MICROBLAZE-PC Emulator System

Hardware
The basic hardware for the EMUL-MICROBLAZE debugger system is the EMUL—PC/
USB-JTAG. At present, SeehauBLAZE supports the Spartan-11, Spartan-11/E and the Virtex-I1
FPGA platforms.

Refer to Chapter 2, “Installing the Hardware” for detailed hardware information overview.

Software

The debugger is configured and operated by the SeehauBLAZE user interface. Seehau is a high-
level language user interface that alows you to perform many useful tasks, for example:

Editing code in Source Window and building projects using the Nohau Project Manager and the
supplied MicroBlaze GNU tools. The mb-gcc compiler, mb-as assembler and mb-Id |oader/linker
platform supplied by Nohau.

Loading code into RAM, running, and stopping programs based on the MicroBlaze GNU tools.
Additiona documentation for programming the MicroBlaze core is available from Xilinx. This
special version of the assembler outputs in ELF format specificaly for the Nohau debugger.
Contact Nohau Technical Support if you have questions.

Modifying and viewing memory contents including general-purpose registers.

Setting multiple software breakpoints that are placed in RAM.

Set atrigger and display the trace.

Edition 4 © ICE Technology 1
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E Installing the Hardware

USB Driver

When ingalling the USB device, you must install the Seehau software first before connecting the
Nohau hardware (Refer to Chapter 3, “Installing the Seehau Software.”). This allows the computer

to recognize the proper driver for the hardware. The USB option is not supported by Windows 95 or
NT.

The USB drivers are loaded as part of the Seehau software installation. The driver is located
in the root directory of the installation CD. After installation, the driver is also located in the
SeehauBL AZE subdirectory on your hard drive (C:\Nohau\SeehauBLAZE)). The system soft-
ware should find and load the USB driver without your intervention.

Power Supply

The EMUL-PC/USB-JTAG uses power supplied by the USB cable and the target board. The
amount of power used by the pod from the target board is less than 100 pA. When drawing power
from the target board, the pod must draw from a 2.3V to 3.6V range. The power supplied by the
target board drives the signa from the buffer on the pod through the 10-pin serial debug connector to
the target board. The pod draws power from the target board through Pin 9 (Vdd).

Figure 1. EMUL-PC/USB-JTAG
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Note

The EMUL-PC/USB-JTAG is powered from the target. This allows the hardware to
operate with a wide range of target voltages.

The following table shows the signd layout of the connector:

Pin Name Description

1 JTAG RST JTAG Reset (not used for MicroBlaze) (Drive = Push/Pull)
2 TMS Target slave select

3 GND Ground

4 TCK Target data clock

5 Reserved Reserved

6 Reserved Reserved

7 ISRST System reset (Drive = Open-Drain)
8 TDI Target serial input

9 Vdd Power

10 TDO Target serial output

Installation Instructions
Refer to Figure 2 for a diagram of the connectors while following the installation instructions.
1. Make sureyour target is powered off.

2. Plug the 10-pin EMUL-PC/USB—-JTAG seria debug connector onto your target’s 10-header.
This connector, supplies the signals needed to communicate with the EMUL-PC/USB-JTAG.

3. Power on your target.

Note

Exit Seehau and shut down the power to the target when the target is not in use.

The red wire indicates pin one on the 10-pin serial debug connector.
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USE JTAG
Connector

S AR

Figure 3. Connections for the USB Cable and the Red Wire Pin 1
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Installing the Seehau Software

Installing the Seehau Software From the CD

To install the Seehau software, do the following:
1. Locate your Seehau CD and insert the CD into your CD ROM drive. The installation process
will start autometically.

2. Click Install Seehau Interface for EMUL-MicroBlaze-PC and follow the instructions that appear
on your screen.

If the installation does not start automatically, you might have your Windows Autorun feature dis-
abled. Y ou will then need to do one of three things:

Use Windows Explorer and navigate to the CD root directory. Double-click Autorun.exe. The
Windows Ingtall Shield will start the installation process.

Right-click on the CD ROM symbol while running Windows Explorer and select AutoPlay to
start the installation process.

From the taskbar, select Start, then Settings. Click on Control Panel, then Add/Remove
Programs, and then Install. The ingtalation process will start when you select the correct
path to the CD.

Installing the MicroBlaze EDK Software From the Xilinx EDK CD

In order to build programs using the Nohau Project Manager you need to install the MicroBlaze EDK
software using the falowing:

1. Locate your EDK CD and insert the CD into your CD ROM drive. The installation process will
start automaticaly.

2. Click Install the MicroBlaze EDK and follow the instructions that appear on your screen.

If the ingtallation does not start automatically, you might have your Windows Autorun feature dis-
abled. Y ou will then need to do one of three things:

Use Windows Explorer and navigate to the CD root directory. Double-click Autorun.exe. The
Windows Ingtall Shield will start the installation process.

Right-click on the CD ROM symboal while running Windows Explorer and select AutoPlay to
start the installation process.
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From the taskbar, select Start, then Settings. Click on Control Panel, then Add/Remove
Programs, and then Install. The installation process will start when you select the correct
path to the CD.

Downloading and Installing the Seehau Software From the Internet

1

10.

11.

Go to the Nohau web site (http://www.icetech.com/). Click Downloads. The Nohau Software
Downloads page opens.

Click Current Seehau Software. The Seehau Software Status page opens.

L ocate the EMUL-MICROBLAZE—PC product listing. There will be two listings, one for
documentation and one for software.

Click Information and Download (Seehau).
Review the information on the page.

Click Yes | Want to Download. A Customer Information Form page opens. Complete this
form, then click Proceed. (You have the option to download more than one product.) A verifi-
cation page opens with the information you have just entered. If al information is

correct, select SEND at the bottom of the page. A message will open that verifies your informa-
tion has been sent.

Click Go to Download. The Available Download Areas page opens.
Click either option for a download site. The Nohau Software Updates page opens.
Click the EMUL-MICROBLAZE-PC link.

Click the MicroBlaze.exe link. The application will start downloading. Remember which direc-
tory has this downloaded file.

Following the download, go to the directory, which has the downloaded file. Click the Micro-
Blaze.exe file and follow the ingtallation instructions.

After ingtalling the Seehau software, the Setup Complete diaog boxes appears that alows you to
view the Readme.txt file and/or launch the SeehauBLAZE configuration.

Note

You must launch the SeehauBLAZE configuration before running the Seehau
software.

EMUL-MICROBLAZE-PC Getting Started Guide
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|
Configuring the Seehau Software

Selecting to Automatically Start the Seehau
Configuration Program

After ingtalling Seehav, it is recommended that you automaticaly start the Seehau Configuration pro-
gram. Do the following steps before starting Seehau:

1. FromtheSetup Complete didog box, select Launch SeehauBLAZE Configuration.
2. Click Finish.

If you do not select to automatically start the Seehau Configuration Program, do the fdlowing:
From the Start menu, select Programs.

Select SeehauBLAZE. Thenclick Config to openthe Emulator Configuration window dis-
playing the Connect tab (Figure 4).

Emulator Configuration

Contect I

Select Emulator Connection:
2 |L|niversal Serial Bus Ll
Select Processor:
3 | MicroBlaze_vi<2_1000 H
Wwhat iz your Trace Type?
ITraCE:[_','E:S] ;I
LCancel Help About = Prey

Figure 4. Emulator Configuration Window Displaying the Connect Tab
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Note

You do not need the hardware connected at this time

Configuring the Communications Interface

Connect Tab

The graphica user interface for this tab is divided into four regions. Do the following in each
region:

1. Region I—Communications Interface:
Displays the USB-SPI communications interface for the MicroBlaze pod or the Xilinx Parallel
Cable option.

2. Region 2—Select Emulator Connection:
No action required. Default isUniversal Serial Bus.

3. Region 3—Select Processor:
DefaultisMicroBlaze_ SPARTAN_2E_200 for the Spartan-11/E on the Nohau MicroBlaze
evauation board.
Select MicroBlaze-VX2-1000 for the Virtex-11 or the Virtex-11 PRO. Depending on your
version of software you may have to select the this option also for the Spartan-I11. Otherwise,
Select Spartan-111 for the Spartan-111.

4. Region4—What is your Trace Type?:
Select Trace (Yes). DefaultisYes.

5. Click Next. TheHdw Config tab opens (Figure 5).
e —

Hickes Ciwili |
Proceseo
o

Dk st Fortmtins] [ | R gk

Gorcl | bk | ses | epe |[ Een ]
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Figure 5. Emulator Configuration Window Displaying the Hdw Config Tab
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Hardware Configuration Tab

Theinitial configuration settings are read from the Startup.bas file when the debugger initializes. Af-
ter the initial startup and configuration of Seehau, the configuration parameters are saved in the
Startup.bas file (located in the Macro subdirectory). The next time the emulator is started, the con-
figuration parameters are read in from the Startup.bas file and compared with the default parameters
on the chip.

Processor: Shown for reference only. Thisis the selected processor. If you need to change
the pod type, click Prev.

Delay after Reset(ms): Used to set the length of time Seehau asserts reset.

Reset High: Used to set the type of reset configured in the MicroBlaze core. The default is
active high.

JTAG Chain: Used to configure the JTAG chain setup so that Seehau can tak to the Micro-
Blaze core in the current scan chain. (See Figure 6). With versions of Seehau that have been
built after May 20, 2004 the software will automatically try to detect the devices in the scan
chain and automaticdly fill in these vaues.

Logic File: Used to configure the initid bit stream to be loaded into the FPGA.

When you click Finish, Seehau starts to load. For more information about starting Seehau, see the
“Starting Seehau” section at the end of this chapter.

1JTAG Chain Setup O] %]

Mumber of Devices |2 vi
Active Device Pozition |2 vi

Instruction Reg Size
Device 1[Bypazs] IE -Bitz IR Ll
Device 2[Active]

Cancel

Help

d;

Figure 6. Emulator Configuration Window Configure JTAG Chain Button

Number of Devices: Used to set the total number of devicesin the scan chain

Active Device Position: Used to set where the MicroBlaze coreis in scan chain relationship.

10
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Device (x) Bypass: Used to set the “Instruction Register length” of each device in the chain.

Configuring the Emulator Options From Within Seehau

From Seehau, open the Emulator Configuration window. From the Config menu select
Emulator.

The Emulator Configuration window contains two tabs. When selected, each tab alows you to set
the following options:

Hdw Cfg: Set up emulator hardware options.

Misc Setup: Select reset options.

Buttons Common to All Tabs
OK: Saves the settings for the tab and exits the dialog box.
Apply: Saves the settings for the tab.
Cancel: Exits without saving the settings for the dialog box.
Help : Digplays the Seehau Help file.
Refresh: Allows you to retrieve and view the current emulator hardware configuration
settings.
Hardware Configuration Tab

Processor: Shown for reference only. Thisis the selected processor. If you need to change
the pod type, click Prev.

Delay after Reset(ms): Used to set the length of time Seehau asserts reset.

Reset High: Used to set the type of reset configured in the MicroBlaze core. The default is
active high.

JTAG Chain: Used to configure the JTAG chain setup so that Seehau can talk to the Micro-
Blaze core in the current scan chain. (See Figure 6).

Logic File: Usad to configure the initial bit stream to be loaded into the FPGA.
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Figure 8. Emulator Configuration Window Displaying the Misc Setup Tab
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Miscellaneous Setup Tab
The Misc Setup tab () isaccessible only after the initial software configuration.

Reset chip after load file: Setsthe MicroBlaze core to issue a reset after the codeis
loaded.

Override at Reset

— TheProgram Counter option selects the value that the program counter will be set to
after areset. Enter the program counter value in the box.

— The Stack Pointer option selects the value that the stack pointer will be set to after a
reset. Enter the stack pointer value in the box.

Q> WARNING

When the target is powered on, the EMUL-PC/USB-JTAG pod is powered by the target through
a diode.

When powering down, turn off the target first and then the pod (the pod receives its power through the USB
cable so the PC must be powered down to power off the pod.)

Starting Seehau

Demo Mode

1. Double-click the Demo icon. The Seehau main window opens (Figure 9). Seehau will load its
configuration from the Startup.bas file. Notice that the word macro is displayed in red at the
bottom of the main window while Startup.bas is running.

2. When the software startup is complete, you can position and resize the main window to your
preference. At thistime, you will need to load code.

3. To open new windows, from the New menu click awindow option.

Non-Demo Mode
To start Seehau, in the non-demo mode do the following:
1. Double-click the SeehauBLAZE icon. The Seehau main window opens (Figure 9). Seehau will

load its configuration from the Startup.bas file. Notice that the word macro is displayed in red at
the bottom of the main window while Startup.bas is running.
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2. When the software startup is complete, you can position and resize the main window to your

preference. At thistime, you will need to load code.

3. To open new windows, from the New menu click awindow option.
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Figure 9. Seehau for EMUL-MICROBLAZE-PC
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E Running Program Examples

Nohau provides a C program example called led_blink located at:
C:\Nohau\SeehauBLAZE\Examples\led_blink.out)

Note

The C programs do not have a jump to main when XMD_STUB is
used. Using the Misc Setup tab of the Emulator Configuration window, set the
PC to main and the stack pointer to 700h before stepping into the C programs.
Once you have done this, step into the C source code by pressing the Source Step
Into button on the Seehau Speedbar.

Start Seehau by following the instructions in the “ Starting Seehau” section in Chapter 4. Then do the
following to run the test program:

1. Resize the windows on your screen, but do not add the Watch window.
2. FromtheFile menu select Load Code. The Open didog box opens (Figure 10).

3. Select one of the program example files for your controller.

Dpen R TR
Loak in: I_ﬂ Examples Ll 4= I.:j; Ea-
b

. led_blink. out
@ urndstub_new. out

File name: Iled_blink.uut Upen

Files of type: ||:||_|T Filess[* out] =] Cancel

Figure 10. Open Dialog Box Displaying the Program Example Directories
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E0Source 1 !EE
SEHE ESal MR
fssembly led_blink ¢ |
1 mnain () -
.
3 ¢ wolatile int xleds = O0=xFFFFAOOD:
4 o wolatile int *]led=s _oe = 0xzFFFFAO004;
5
6 int i,73:
7
8 = *{leds_oce=) = 0;
3
10 = while (1) {
11 o for (i=0; 1<100000; i++) {}:
12 = 4+
13 = #{leds) = j:
14 =
15 =}
16
Y — _>lJ
|Addl: 0=47C |Insert |E:\Nohau\ih\SeehauBLAZE\E:-camples\Ied_blink.c |Scope: File: led_blink.c Module: led_blink Funchion: main A

Figure 11. Program Example in Source Only

Highlight the program example file and click Op en. The source file automatically displays the
program example in source only (Figure 11).

To single-step in mixed mode, click the Assembly Step Into or Step Over button. Y ou will see
the assembly code mixed in with the associated source lines (Figure 12).

To single-step in source only mode, first click the Source window. Select theled_blink.c tab.

Right-click to verify that mixed mode is cleared. Then point to the Setting sub-menu item, and
select Lock Tabs.

s Source_1 !EB
= oAl 6 |
B Ied_blink.cl
2 o ;l
M C000047C: EBFF2120 main: addi rl,rl.#0=FFES
0onoo480: 140061FA =wi rl9. rl. #0=14
ooooo484: 00006102 add gl I W
3 o wvolatile int =*leds = 0=xFFFFAODD:;
ooooo488: 00AOGD20 addi ri.r0.#0=xA000
0O0o048C: 040073F8 =wi ri.rl9. #0x4d
4 o wvolatile int *led=s_os = 0xzFEFFAOO4;
oonood490:; 04A06020 addi ri.r0,#¥0=xA004
oonoo494: 080073F8 =wi r3.rl9. #0=8
i
6 int 1i,73:
7
8 ¢ =(leds o= = 0:
Qonoo49%8: 080073ES lwi r3.rl9. #0=8
ooooo49c: 00180008 =w rl,r0.r3
9
10 = while (1) { ! . =
Y : . - ﬂJ
|Addr: 0:47C |Read only |C:'\Nohau\ih\8eehauBL.t'-‘«ZE'\EHampIes'\Ied_innk.c |Sco|:-e: File: led_blink.c Module: led_blink Function: main 4

Figure 12. Program Example in Mixed Mode
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Using The Trace

The EMUL-MICROBLAZE-PC-Pro provides a 128K deep trace with a trigger, post trigger count
and break control.

The Event Configuration window is selected from the Config menu select Trace. The Event
Configuration window opens displaying the Events tab (Figure 13).

Buttons Common to All Tabs
OK: Saves the settings for the tab and exits the dialog box.
Apply: Saves the settings for the tab.
Cancel: Exits without saving the settings for the dialog box.
Help : Displays the Seehau Help file.
Refresh: Allows you to retrieve and view the current event configuration
settings.
Events Tab

Trigger Condition
— ThevaueintheAddress isthe value that trigger is set to.
— TheTrigger Enable activates the trigger.

Post Trigger Count: The framesto capture after the trigger condition has occurred. When
the Post Trigger Count is zero, this will indicate the trigger has occurred.

Break on Trace Stop: When checked will cause emulation to break when the trace has

stopped.
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Event Configuration

Trigger Condition

Events |

Poszt Trigger Count
ID

[~ Break on Trace Stop

oK

Apply

Cancel Help

Befresh

Figure 13. Event Configuration Window Displaying the Events Tab

Trace Display Window

The Trace Display window is used to display the results of the trace capture. The default fields dis-
played from right to |eft are the Frame, Address, Opcode, Instruction and Symbol.

The Trace Display window can display trace only (assembly), mixed (source and assembly) or
source only. The mixed mode is shown in (Figure 14).

E Trace_1 !E
Frame|)1ddress |Opc0de IInstr. |S§rmhol | ZI
—22 434 0O000E1C4 lhu r7,rl,ro

-21 435 0OEQQCOF4 shi r6,r0,#0xE

-20 43C DAOCOEOF4 =hi r7,e0,#0xhk

-19 4C0 01005320 addi r4,r3,#0xl _|
-15 4C4 OS0093F8 =wi r4,rl9, #0xs

-17 4C5 DCFFOOEBS bri #Oxdhd

-16 J++:

-1 4CC 0COO073ES lwi r3,rld, #oxc

-15 400 01008320 addi r4, 3, #0x1

-14 404 OCO093FS swi r4,rl9, #0xc

-13 *{leds) = 3j:

-13 4D 009560C5 lw ri,rd,ri1s

-1z 4DC DCO093ES lwi r4,r19, #0xC

-11 4E0 00185005 sw r4,r0,ri

-10 4F4 0O3000FB6 road rl15,0x8

—? | 4F& 00000080 nonp

A

|MI><ED |got frames |Frames:29[-29:-1 1. Trig Count:0

,
S

Figure 14. Trace Display in Mixed Mode
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Using the Nohau Project Manager

Overview
The Nohau Project Manager is an externd application that alows you to launch compilers and link-
ers for processing source files and linker command files as specified in the workspace. The Project

Manager gives you different options of how to build the source files and automatically load the fina
object file into the emulator. This chapter describes how to:

Create a workspace.

Add a project to the workspace.

Add files to the project.

Specify file settings for each of the source files (can be done as a group or individualy).
Test the project settings.

Open the source file in the Seehau Source window.

Accessing the Nohau Project Manager

Accessing the Nohau Project Manager can be done in one of the following ways:

Start the Windows Explorer utility and go to C:\Nohau\SeehauBLAZE. Double-click
NPrjMngr.exe.

Within Seehau, from the Tools menu, select Open Project Manager.

The Nohau Project Manager window opens.

Working with Workspaces

Adding a New Workspace

1. FromtheFile menu, select New Workspace. (You can also click the New Workspace button
on the toolbar). This opensthe New Workspace diadog box.

2. Typein the name of the new workspace in the Workspace name text field.

3. Click OK. The new workspace name appears in the |eft side of the Nohau Project Manager win-
dow. (In Figure 15, the example isMy Workspace.)
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{2 Nohau Project Manager
Eile  Settings Buld Help

hedbBb X + - B

A =R

=8 B_Iaze1

Figure 15. Nohau Project Manager Window

Opening a Workspace

1.

To open aworkspace from the File menu, select Open Workspace. (You can aso click the
Open Workspace button on the toolbar). This opensthe Open diadog box.

Sdect thefileC:\Nohau\SeehauBLAZE\Examples\Blazel.npr, click Open. The name of
the selected file appears in the |eft side of the Nohau Project Manager window.

Saving a Workspace

1

To save aworkspace from the File menu, select Save Workspace. (You can dso click the
Save Workspace button on the toolbar.) This opensthe Select Directory diaog box.

When you have placed your workspace file where you want it, click OK to save the file and exit
the diaog box.

Working with Projects

Adding a New Project

1

Click on the workspace name in the | eft side of the Nohau Project Manager window. (In Figure
15, the exampleisBlazel.)

From the File menu, select Add New Project. (You can aso click the New Project button on
the toolbar). This opens the New Project didog box.

Type in the name of the new project in the Project Name text field.

Click OK. The new project name appears in the |eft side of the Nohau Project Manager window.
(In Figure 15, the example isMy Test.)

20
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Removing a Project
1. Sdect (highlight) the project name.

2. FromtheFile menu select Remove Project. (You can aso click the Remove Project button
on the toolbar).

3. A message box opens asking you Do you want to remove project (file name)? Click Yes
to remove the selected file, or Cancel to close this box.

Adding aFile to the Project
1. Sdect (highlight) the project name.

2. FromtheFile menu select Add File to Project. (You can aso click the Add File to Project
button on the toolbar). This opensthe Open didog box.

3. When you have located the .c file you want to add, click Open. The name of your sdlected file
appearsin the right side of the Nohau Project Manager window.
(In Figure 15, the example isC:\Nohau\SeehauBLAZE\Examples\led_blink.c.)

Removing aFile from the Project

1. Sdect (highlight) the file name. (In Figure 15, the exampleis
C:\Nohau\SeehauBLAZE\Examples\led_blink.c.)

2. FromtheFile menu select Remove File from Project. (You can aso click the Remove File
from Project button on the tool bar).

3. A message box opens asking you Do you want to remove file (file name)? Click Yes to
remove the selected file, or Cancel to close this box.

Changing the Workspace Settings

1. Fromthe Settings menu select Workspace Settings. The Workspace Settings didog
box opens.

2. Select one of the compiler-specific toals, thisis mb-gcc.exe for MicroBlaze. Thisfile trandates
the errors generated by the compiler into a format that allows you to view the errors in the
Source window. If your compiler does not have a Nohau error-trandating tool, contact Nohau

Technical Support at support@icetech.com.

Y ou can aso write your own error-trandating tool. The .exe file that you create reads the file as a
command line parameter when you launch the tool. Thisfile name is displayed in the Report File
text field inthe File Settings didog box (Figure 16). To open this dialog box from the Settings
menu, salect File Settings.
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{52 Nohau Project Manager !EIE
File  Settings Build Help

ReldB X+ - B

S | o ] 93]
[=)- Blazel iC:
o T st

File Settings

Executable

C:\MicroBlaze'bintgrutmb-goc. exel

Fie Parameters !-g -y -ml-gp-opt -sl-rode-smdstub

Fost Parameters |-u ledblink. out lib/libe. a lib Ak, a
Output File

IE:\NDhau\ih'\SeehauB LAFENE wamplestled blink_jack ou

[ Load into Seehau

Report File

lE:\N ohautihiSeehauBLAZE\E ramplestledblink. 1zt
—Build Statu:
' Build
¢ Exclude From Build
" Build Always

Figure 16. File Settings Dialog Box

The error-trandating tool parses the file for error messages. It then appends them to the
Cmperror.log file for Seehau to read it. The .log file should be in the following farmat:
Filename#linenumber#the original error text

With this convention, the Nohau tool supports most compilers and message outputs.

Changing the File Settings

1. Sdect (highlight) the file name. (In Figure 16, the exampleis
C:\Nohau\SeehauBLAZE\Examples\led_blink.c.)

2. Fromthe Settings menu select File Settings. (You can aso click the File Settings button on
the toolbar.) This opensthe File Settings didog box (Figure 16).

Y ou can now choose the functions you wish to perform, such as entering post parameters, creating
an executable path to process the file, creating an output file name and a report file name. You can
aso choose to load the output file into Seehau, exclude the file from the build, or specify if it should
be the default file. Selecting the Build option ensures the source file will be built if the date of the
output file is older than the date of the sourcefile.
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For example, if you want to compile a .c file that is called Test.c, the executable field should contain
the path to the compiler. The Pre Parameter field contains command line parameters to the com-
piler that appear before the file name Test.c. The Post Parameter field specifies command line
parameters that appear after the file name Test.c. The Output File filenameis Test.obj. The Re-
port File filenameis Test.I<t.

If the file settings are specified for the linker command file, the Output File nameis Test.omf or
Test.hex and the Load Into Seehau option should be selected. This instructs Seehau to load the
linked output file into the emulator.

Building a Project

Building a Single Project
1. Sdect (highlight) the project.

2. FromtheBuild menu select Build Selected Project (Make). (You can dso click the Build
Selected Project(Make) button on the toolbar.)

Building All Projects

From the Build menu select Build All Projects (Make). (You can aso click the Build All button
on the toolbar.)

Forcing a Build of a Single Project
1. Sdect (highlight) the project.

2. FromtheBuild menu select Rebuild Selected Project. (You can aso click the Rebuild Se-
lected Project button on the toolbar.)

Forcing a Build of All Projects

From the Build menu select Rebuild All Projects. (You can aso click the Rebuild All button on
the toolbar.)

Forcing a Build of a Selected File
1. Sdect (highlight) thefile.

2. FromtheBuild menu select Build Selected File. (You can aso click the Build Selected File
button on the toolbar.)
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JTAG TROUBLESHOOTER
<D WARNING

When powering up, connect the USB cable and then power on the target.

ERROR CONDITION: If you ever note that the led indicator (Blue or Green) on the Pod is
continuously on when you are not running Seehau or when you are not actively interacting
with the target, it is an error condition likely caused by an erroneous power sequence. To
correct the situation, power down the target then disconnect the USB cable to the pod wait
20 seconds. Then reconnect the USB cable followed by power up of the board. If there has
been no damage to the pod, the pod led indicator will be off.

JTAG TROUBLESHOOTER — WHEN SEEHAU DOES NOT START

After aperiod of about a minute of trying to load, one of several messages like the one below will appear. Itisan error
reporting that communication to the FPGA was not established with the POD.

-

Seehau - Unrecoverable Error
Seehau will attempt to exit without saving any A{
settings! '

The software has failed to communicate with the pod.
Clicking 'Help' may give more information.

Send using USB failed.
Resynchronize, Read Mon wversion
Buffer Size &6
Cmd: Cfg InitcPodl vy
Copy Troubleshoot E oK d Full Resst Help

Figure 17. Typical Error Message when Communication Fails

The message isadirect result of our not being sure what to specify in the JTAG scan chain. However on new boards,
solder shorts or any number of conditions can cause thisfailure.
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Start JTAG TROUBLESHOOTER

Select the Troubleshoot button to bring up the dialog box below:

fF Mohau JTAG Troubleshoater =
Wanify LSE Corrachion R LA il
1™ Ueing Tiaoe Do ik Lo L ic: o
™ Sl Jdiag Cladk
Togghe TCLE
T aggls T0I anchenlE oo =l
T et THE T Tk L S

T Flewsrss Susbe Fesesl poliiy
Frpwarss JTiMG et Dolarig
™ Fimpmat Aulodebect, o wou carn messus on TOO

Aok el TG Soan ok Mak Hum OF Darre [ = |

Fowryd Dhavhoems | 0 Coschey Tt o ad 1A =

Tesl Fod Foser Mo | [ |

Loop Back Taxt OK

Figure 18. TROUBLESHOOTER Control

Select Verify USB and note the result displayed on the bottom bar

Select Toggle TCLK 400 times and note result.

Select Test Pod Power and note result, which should be ok.

Select Autodetect JTAG Scan Chain and pull down the drop down box after it completes as
shownin Figure 19.

EN I o

¥ Nohau JTAG Troubleshooter 2 (] i]

-

Logic File —
“Werify USE Connection | I

[~ Using Trace [~ Do not Load Logic

[~ Slow Jtag Clock

Toggle TCLE

{* RepeatEach Toggle [ppn =
Toggle TDI | B

" Toagagle Untl Sty St
Toggle TMS | = g Q

I Reverse Spstem Reset polarity
I~ Beverse JTAG Reset polarity

I Repeat Autodetect. g0 you can measure on TDO
Mz Mum OF Dev g

e
-

Autodetect JTAG scan chain |

Found Devices(|D Code/Device/IR] |05025093 S%C1EV04 IR = 8 LJ
7 05026093 : XC18V04 IR =8
21028093 : XC2A1000 IR =6
04548028 : UNKNOWN IR = UNKNO

Test Pod Power | About Close

AutoDetectScanChain %=1

-

Figure 19. TROUBLESHOOTER Control Data
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Take out a piece of paper and write down the device ID, the number of bitsin the instruction register and their relative
position in the scan chain. For unknown devices, you must look them up on your schematics and consult data sheets
from manufacturesto determine their Instruction Register Lengths.

Close the troubleshooter program and return to programs ->SeehauBlaze->config. Repeat the procedure to start the
Seehau Configuration Program, only this time with the correct data.

If you have a problem with this, ask for help so it doesn’t take up too much of your lab time.

Starting Seehau with the Right Data

First time from Config:

When you click Finish from Config, Seehau prompts you for a selection to start the emulator.

Select Yes and Seehau starts to load and program the FPGA configuration from the specified .bit
file. When you exit Seehau the first time, you may choose to save settings which will place al set-
tingsin the Startup.bas file for easy configuration and entry as described next.

When loading and programming is complete, the Seehau main window opens (Figure 10).
Seehau will load its configuration from the settings specified in the Config program.

As shown in Figure 10, the initial Seehau screen defaults to address 400 in the source display, dl
registers are displayed in the window at right with the PC set to 400 by default. A data window is
shown at the bottom with the memory contents at address 400. When a program is loaded, it will be
loaded at the address specified in the .df file from the compiler and the initia PC in the debugger will
be set to the value specified in the Config emulator-> Misc Setup menu (which we have not cov-
ered yet).
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Using MicroBlaze Trace

The EMUL-MICROBLAZE-PC provides a512 or 2K deep trace with a trigger, post trigger count
and break control. Probe Pins may be either 8 or 40-bits wide. It will display data connected to it as
specified in the MHSfile of Xilinx Platform Studio (XPS).

The Trace istriggered by an event specified in the Event Configuration window which is selected
from the Config menu by sdlecting Trace. The Event Configuration window opens displaying the
Eventstab. (Figure 22).

-

Event Configuration

Ewvents ]

Frogram Address, Register and Probe Pins conditions are ORed
Frogram Addresz Trigger Condition 8 and 32 Probe Pinz Trigger Conditions
Address | [ Enable Frobe Pinz [Channel & [7..0] Trigger Condition

Walue[31..0] | | Enable
Care b azk |FF
Fea Mumber | I Enable

Feg'alue | [ Enable taszk upper 8 address lines to display as Channel &
MSB.LSB [T T T I 1 1

Register wWiite Trigger Condition

w'hien both conditionz enabled AMD 1z implied.

Frobe Pinz [Channel B [31..0]] Trigger Condition
| -

e ——

Fozt Trigger Count
|0
I Break Emulator on Trace Stop

Lo Ok ] el Cancel Help Befresh

Figure 22. Event Configuration Window Displaying the Events Tab

Events Tab

Events to trigger the trace may be specified on the basis of execution addresses, register accesses
“anded” with the register value, or data values sensed by the “logic probe’. The logic probeis an
abstraction used to refer to signals connected to the Nohau debug core as specified in the MHSfile
of your project. The analogy to the probe pins of alogic analyzer is complete and Seehau refersto
“probe pins’ as if they were physically arranged in arow, even though they are actudly signalsin
the FPGA fabric connected to the Nohau debug IP.
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Trigger Conditions

On the display, trigger conditions that are specified in separate outline “gray boxes’ on the display
arelogically or’ed together and conditions within the same box are logicaly anded together. Some
examples will be given later to help clarify the various conditions.

Program Address Trigger Condition
The valuein the Address is the value that trigger is set to.

The Enable check box makes the trigger active.

If only asimple address is specified, the occurrence of that address will trigger the trace. If for ex-
ample aregister write trigger condition is specified also, then an “or” condition isimplied which re-
sultsin atrigger from the condition that occurs first.

Register Write Trigger Condition
Register Number is a number from 0 to 31 representing the 32 registersin MicroBlaze.

Register Vaue is a 32-bit Hex value contained in aregister.

If both values are specified and enabled, an “and” isimplied which means the trigger will happen
when that specific register is written with the value specified.

Probe Pins Channel A [7..0] Trigger Condition
Value[31 .. Q] isany 32-bit data value containing the 8 bit value we wish to trigger on.

Care Mask is an 8 bit mask that allows you to specify which of the 8 bit in the 32-bit word you wish
to trigger on.

Mask upper address lines to display is a mask to specify if we want to use the upper 8 bits of the ad-
dressfield of the interna BRAM for the 8 bit probe. This is a mechanism to conserve BRAM on
board the FPGA and is normally not used.

For example, if the vaue is specified as 12345678 and the care mask is 000000FF, then the trigger
will be on the value 78 in the most significant bits of the data. For a mask of 0000FFQ0, the value
would be 56 . Remember MicroBlaze is a Big Endian machine.

Probe Pins Channel B[31..0] Trigger Condition

These pins are optionally present because the additiona channels require more on board BRAM for
operation. It requires 4 on board ram for the trace but results in a trace that is 40-bits wide and 2K
deep. It isincluded in a project by specifying the 32-bit version of the Nohau IP in the XPS pcores
directory of your project. Thisis normally accomplished by simply renaming the debugtraceblaze file
and the debugtraceblaze32 file. Whenever the BRAM is available, it is recommended that the addi-
tiona 32-bit probe be included.
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Valug31..0] isany 32-bit data vaue you would like to trigger on when enabled.

Care Mask is a 32-hit mask specified in hexadecimal, wherea 1 implies a care bit and a0 adon’t
care. This provides a powerful capability to trigger on asingle bit or combination of bitsin a 40-bit
fied.

If both 8 bit and 32-bit conditions are specified, then there isan implied “and” which means dl 40-
bits must be true to cause atrigger.

Post Trigger Count

The frames to capture after the trigger condition has occurred are specified here. When the Post
Trigger Count is zero, the trace will stop. When the post trigger count is 100, you will record an ad-
ditional 100 frames after the trigger.

Break on Trace Stop

When checked, will cause emulation to break when the trace has stopped. This breakpoint has the
additional feature of utilizing on-chip hardware breakpoints, which alows operation of trace break-
pointsin ROM or Flash sections of memory.

Buttons Common to All Tabs

OK: Savesthe settings for the tab and exits the dialog box.
Apply: Saves the settings for the tab.

Cancel: Exits without saving the settings for the dialog box.
Help: Displays the Seehau Help file.

Refresh: Allows you to retrieve and view the current event configuration settings.

Trace Display Window

The Trace Display window is used to display data from trace capture. The default fields displayed
from left to right are the Frame, Address, Opcode, Instruction and Symbol. The display can be
activated by clicking on the blue button marked TR on the upper tool bar or viathe New menu by
selecting New Trace Window. Thereis no theoretical limit to the number of windows alowed.
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The Trace Display window can display trace only (assembly), mixed (source and assembly) or
source only. The mixed mode is shown in Figure 23.

“E Trace_1 8 [=] E
Frame|11ddress IOpcode |Inst,r. |S§rmbol I ZI
-EZ 434 0000ELC4 lhu r7,rl,ro

-21 438 DEDOCOF4 shi r6,r0, #OxXE

—20 43C OADOEOFE shi r7,r0, #OxL

-19 4C0 01008320 =sddi r4,r3, #0xl _I
-18 4C4 0S0093F8 swi r4,rl9, #0x8

-17 428 DCFFOOBE bri HOx4id

-16 J++;

-16 4CC OCOO73ES lwi r3,ris, #oxc

-15 4D0 01008320 addi r4,r3, #0x1

-14 404 OCO0DS3FE swi r4,rl9, #0xC

-13  #{leds) = i:

-13 4Dg 00986008 lw r3,r0,r1g

-1z 4LC OCO093ES lwi rd,r1g, #0xC

-11 4E0 00188005 sw rd,r0,r3

-10 4F4 08000FB6 rtsd r15,0x8 =
-9 4F§ 00000080 nop ZI
4 =
MIXED |gut frames |Frames 29(-23:-1). Trig Count:0 A

Figure 23. Trace Display in Mixed Mode

Trace display options are displayed by right clicking in the trace window to yield the display in Fig-
ure 24 below.

In the options list, select Show Pod Pins to display the probe signasin the next column of the dis-
play as shown for an 8-bit probe in Figure 24 below.

In the options list, select Show Pod Pins asto display the probe signals in the next column of the
display as shown for a 32-hit probe in Figure 25 below. Y ou may choose to display in Hex and the
MSB first or LSB first.

I Trace 1 Q@%

Frame _Rdd:ess |C1::cc:de Fn=sEr. Symbol

=13

=1

—_g Go to Frame number...

_g Find Trigger Point

i Zero Time at Cursor Ctrl+Z
W Synchronize Source ‘Windaow

e Display mode 3
=% : Find... Cirl+F
-3 8

-2 8

-1 SRS DoioUulL swa Show Source Line
gl Bookmarks .3
— = T File »
TRACE OMLY got frames |[Frames 511(-511:-1) -

[ int 1,3 Show Pod Pins
7 Show Pod Pins as 3
8 s *(leds oe) = O v Show Data
___ LTatalaly anE. mEAATETE 2 Show Status
i v Show Symbaol
|Line: 11 Read only  |C:\MNohau\SeehauBLAZE \Examples\ed_blink All Optians. ...
I 00000400 IEZ:L ;f;_.j IC‘5 ‘3-:' IEC‘ I4C‘ I':‘5 I3-:‘ IE':‘ IEC‘ ID Trace Config...
Settings »
£ Change Caption...

Figure 24. Trace Display Pop-Up Window
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LA SET]
Frame |Addxess IOpcode |Inst:|:. Pod Pins |Symb01| G
-11 4BC BCT720008 hiei rig, 0xE& 0000 0000
-10 4co BBOOFOPLE'EL #0x4D4 Q000 0000
-9 4D4 EB730010 1wi r3,rilg,#0x10 0000 0000
-8 4D8 20830001 addi r4,r3,#0x1 0000 0000
-7 4DC FR930010 swi r4,rl3,#0x10 0000 0000
-6 4EQ EE730004 1lwi r3,rl9, #¥0x4 0000 0000
-5 4E4 EB930010 1wi r4,rl9,#0x10 0000 0000
-4 4E8 DES801800 sw r4,r0,r3 0000 0000
-3 4EC BEOOFFB4 bri $0x4R0 0000 0000 ||
-2 4A0 BE0000DE bri $0x4LE 0000 0000 hd
-1 4A8 FB13000C swi r0,rig, #0xC 0000 0000 e
sl (3]
TRACE ONLY got frames [Frames 511{-511:-1) A

Figure 25. Trace Display with 8 bit Probe in Binary

B Trace 2 mEX|
Fra_me‘hddress |Dpcode ztr. Pod Pins |E -
=8 88 2060R000 addi r3,r0, #0xA000 0000 0000 0000 0OOOOO00000000000100011110000

= 48C F2730004 s=swi r3,rlg, $0x4 0000 0000 1111 1111313133311311010000000000000

-6 volatile int *led=s oe = OxFFFFA004;

-6 480 20604004 addi r3, r0, #0xn004 0000 QOO0 1111 11111311311111010000000000000

== 494 F3730008 swi r3,rl9, §0x8 0000 0000 1111 1111311311111010000000000100

-4 *(leds oe}) = 0;

S 498 E8730008 1lwi r3, rl9, §0x8 0000 0000 11311 13113133131331311311010000000000100 J
=3 48C DB001800 =w 0,0, 3 0000 0000 1111 1111311331111010000000000100

s while (1)

-2 4R0 BROOOOOB bri #0x4LEB 0000 0000 0000 0000000000000000000000000000 |7
-1 for (i=0; i1<1000000; i++) {}: I=
:1 Ane FREI1IIO0MANT o » w18 #wr ANAn ANOA ANA0 AOAAOANOANAAAANANTANTATANT AN +
6] | (& ;ﬂ
I¥ED got frames Frames 36(-35:-1) y

Figure 26. Trace 40 bit Mixed Mode Display in Binary

Edition 4 © ICE Technology

31



EMUL-MICROBLAZE-PC Getting Started Guide

r"g'll'r'ace_rf =J\E w

Fr.eu-ae|?-address |Dpcr:ude Insktr. Ped Fin= |Symbr:|l |
—18 480 FAR10014 =wi rlS,rl,$#0x14 00 ODODDORFO
= 4834 02610000 add rlg, rl,rd 00 00000000
i 88 2060A000 addi r3,r0, ¥0xA000 00 ODOODOOBFO
=7 483C FET730004 swi r3,rlo, $#0x4 00 FFFFAOOO
- 490 20604004 addi r3,r0, #0xa004 00 FFFFAOOO
=i 454 FET30008 swi r3,rlo, #0x=8 00 FFFFAOQO4
-4 498 EBT30008 1wi r3, rl8, #0=x8 00 FFFFAOOA4 Ji
= 45C DBO01800 s=w rl, 0,3 00 FFFFAOQO4
= 4800 BEOODOOE bri #0x4n8 00 00000000
= 408 FE13000C swi rD,rl9, $0=C 00 000004R4 j
I=
3 | >l =
ACE ONLY got frames [Frames 36(-36:-1) A

Figure 27. Trace 40 bit Display in Hexadecimal
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BlazeGen for EDK 6.2 Projects

BlazeGen

BlazeGen is a platform generator tool designed to accomplish two goals:

1. Build small known good projects for use in board power up and getting started exercises.
2. Adding Nohau debug tools to existing projects without hand editing numerous text files and re-
compiling numerous times. A procedure is provided in the next chapter to simplify the process.

The procedure for building a project with BlazeGen will be covered here. For using Base System
Builder, see the procedure in the next section.
Invoke BlazeGen by Double-Clicking the correct .exe File in the Nohau Examples Directory

For 6.2 select BlazeGen6_2.exe.

The application is located under the installed SeehauBlaze directory. Normally located on the hard
disk a c:\nohau\seehaublaze\examples (Figure 28). Y ou will need to select the correct version for
the PLATFORM STUDIO version that you are using.

El 2 Mohau | |Hlazel_EUK.ApF
[ IJ) Seehauls !i_'-‘]Blazel_MDK.npr
B I7) Seshaulcx =) blazesnoadd. hex
I Seehausl | [Belazegenz_2 exe - EDK 2.2
) Seehaulds [Eblazegen_2 exe = EfK 3.2
[ |2) Seehau300 [Eblazegens_1.exe - EDK 6.1
[ 12 SeshausRM [Bblazegens_2.exe = EDK &2
B 1) SeehausvR Blazegen.exe
[l ) SeehaubLATZE Ig]igbtaRt
I} Bitmaps |Z] ExtR.am.c
&3] j ExamEIes r,g ExtR.am,ouk
- : [ Flacktart non 160 2IF

Figure 28. Directory Location
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Then, use the Edit -> CoresetUp option in BlazeGen to begin your build (Figure 29).

Nohau BlazeGen for EDK 6.2 M =)<
File | Edit Help
=

XME L, R fiile|vcF fiie

Copy Metlist to EDK
Coresetlp
Add Debug

Figure 29. Core Setup via BlazeGen

From the didog in Figure 30, select as follows for your first small project.
Dialog ‘

hdain lPins ] Care #01 Care #1 1

Fath ]c:\you rpathnarme

Select Board
]Nohau Wintex Eval

MNohau Yirtex Ewval

Maohau SpartanE Ewal

Insight Virtex Eval

Insight SpartanZE Ewval

Awnet SparanE Ewval

Insight W2 Frow?

Brovwese for Other Boards..
i

v

Clock {1n0000000 v]
ResatActive |High v]

Figure 30. BlazeGen Main Setup
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Enter a path for your directory or a new one ‘yourname’ as shown. Select your board from the list
or browse to alist of al boards supported in EDK. For this example,

EDK -> Board ->Memec_Design ->Boards -> Memec_Design_V2P4
_FG456 Rev4 P160_Comm.

Family Virtex2P

Device XC2VP4

Speed Grade6

Clock  100Mhz

Reset  Active LOW

Cores 1

Select OK

Figure 31 below will pop up.

Copy Net Lists

Wohau NETLISTS to EDEK Path:

| chwournamehPCoresh,

W “Yersion 6.1 Oph_clk fix for mpd files

Figure 31. Netlist Direction

Select Virtex2 for the family and leave PCores in yourname directory.
The checkbox is an artifact when upgrading older filesto 6.1.

Click on OK.

Re-enter Coresetup (Edit ->coresetup)
The purpose is to alow BlazeGen to determine pinouts on the FPGA and options on the board.
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Select the Pins tab to produce the display of Figure 32 below.
Dialog

kdain Fins l Core #0 ]
Fins Fin#
ophb_cllk w2

=s_reset w15

r=0_1 (W3]
=0_1 W

gpiol_1_Fort

tirmerld_1_For
FodRunninglLedd
TronLedd
Actived

Figure 32. Minimum Pinouts

The Pins display in Figure 32 specifies the minimum set of pinsto run the board specified. In this
case, only the opb_clk, sys reset, rx0_1 and txO_1 need be specified with the FPGA pin location
shown. For al of these simple systems, these are the only pinsincluded. For more complex systems
you may use Base System Builder as described in the next section or add additiona pins manually
using atext editor such as Wordpad.

Select the TAB labeled Core #0 to produce the display of Figure 33.
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Dialog

hdain ] Fins Core #0 ]

Ihclude Trace Mem -

O=00001FFF |l //Mohau test code

2 = 0 int main(vwaoid)

1 3| e
m Timers
JtagDebug

M Jtagtlods
kicroBlaze

ifk i

while(1]
{

W Ext-Fam

OxFFFO0000 o

Figure 33. FPGA Simple Core Specification
Select asfollows:
Include Trace Memory
Memory 0x00001FFF specifies the end address of BRAM used in trace
Specify 2 GPIO IP —any number O- 10 alowed
Specify 1 UART IP—any number 0- 10 alowed
Specify 1 timer— any number 0- 10 allowed
Specify JTAG Debug
Do not specify external RAM nor the RAM start address and Length. On newer systems specifica-
tion of more complex systems should be done using the procedure using Base System Builder, which
is described below.
The code snippet shown in the List box is fixed and will be produced with each BlazeGen target.

Select OK to produce the display in Figure 34.
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5 Nohau BlazeGen Tor EDK 6,2 :;iﬂ_.ﬁ
Fiz Edt Hal

¥ zlobal Forta

|FORT aya reset = aye rESeT,
5 cpb ol = OPE Clk, DIX

URAT FCORIE FOR CCRE O

Figure 34. XMP, MHS, MSS, UCF Files Produced by BlazeGen

At this point, BlazeGen has placed al 4 of the files produced in the yourname directory, and
BlazeGen may be closed. The next step isto build the project specified in the system.xpsfilein
yourname directory.

In the yourname directory, examine the PCORES directory and observe BlazeGen has placed the
Nohau debug core there for use during platform building. Also, a code folder has been created that
contains the code snippet caled main.c, which was seen above in BlazeGen.

Under windows Explorer, double-click the system.xmp file which will launch XPS and load the
project. The project files to become familiar with them but do not change them. On entry a bunch or
error and revup error messages are displayed. Ignore them for now. Select and display the
system.mhs file and scroll down to debugtraceblaze core to display Figure 35.

D * DER! FUIF

031 BEGIN de]:mgt-r-ell:ebla'.:-

wa PAR4HETER INSTAHCE = debugl

pad PiR4WETER C_EASELODRE = DMFF!TBEIEIEI
o3 PARSWETER C_HIGHADDR = OxFFFFROEE
pass oy PORT COFE Bst = GF IJ--

g ¥ PORT CF

hEn HI'S IHW#E‘E SEIF'E - DPI:\ bush, POSITIOH = 1
] PART Yalid Instr = ¥alid_ Instrl

=] PART BC_EY = PC_EEO

| b PORET Reg_¥rits = Reg Writel

pa PORT Reg_kddr = Reg_addrl

] POET Hew_Feg Yalus = Few Feg Velusl
&3 POET Pipe: Funnoiog = Pips Funniogl
e PORT Inmterrupt_Tek=n = Interrupk_Tekenl
jodes FPORT Jump_Tslk=no = Junp_Tskeni

o FOET Frefetch _dddr = Prefetch_add:r0
poe? FIOET HOMATIE DbIpteryupt = intrd
o PORT Te(mled = Trimledl

R PORT PodFonnangled = PodRunningLedO
neo PORT UserTrace = D=ts_Bus(l

sl PORT TDO = TDO 0

it PORT TDO PetIn = TDO O

=2 | PORT JragFesst = JtagResst

pas PORT SHIFT = SHIFT

p= PORT SEL2 = SEL2

evup 3ok ng mpEam e ]

Figure 35. System.mhs Showing Debug Core
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In XPS select Tools -> clean -> all to clear out older files.

Then select Tools -> Download and wait several minutes for completion. Monitor the console win-
dow for errors. The build will produce the download.bit file under the implementation directory in
yourname directory. For more information on the build under XPS, please see the Xilinx EDK DOC
directory.

Note the project could be built one section at a time throughout place and route and net-list creation.
Selecting the Download button or from the Tools menu is a fast shortcut.

After asuccessful build of a.hit file, an error message is shown in the console asiillustrated in Figure
36.

e b
| R R R R R R RN NN KRR R R RN RN RN N KRR RRRRRR

- Downloading Bitztream onto the target board

impact -batch ete/download. crd

A== BATCH CMD : zetbode -be

A== BATCH CMD : zetCable -port [pH|

Connecting to cable [Parallel Port - |pt1],

Checking cable driver,

Diriver windryr.zyg werzsion = 5.05.7. LPT baze address = 0378h.
Cable connection failed.

Done.

| '\ Output f Wamings b Eroes f

Figure 36. Loaded “Normal” Error on Successful Completions

This error message appears since the download command assumes a file will be built that can be
loaded by a Xilinx tool. Because no target Xilinx device is connected, the load fails; however the
correct fileis built and stored safely away.

The .bit file may be loaded into Seehau to program your FPGA as described above.

Compiling Programs from XPS for use with Nohau Tools

Now that we have successfully built a small project in XPS, the elements of compiling Source pro-
grams for execution and producing the .€lf files can be described. To prepare a program file and
compile it, the following steps are required:

Prepare source files under an external editor or under XPS

Add the source files to the project by adding them to the XPS project

Specify compile with XMD-STUB

Output directories and filenames
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Linker Script (if Any)

Under the System Tab on the left of the XPS display scroll down to cpu-Mblaze and to the
sources element. Right click sources and select ADD. Select the file led_blink.c under the No-
hau Examples directory.

Right Click for Optiohs

® Mode: XMDSTUE |
® STDIM: wartd 1
® STDOUT: wartd 1
B Linker Script;
E] G e_:_t_!ad Header: mblazel/include/sparameters. b
5
'® C\HohautSeehauBLAZE \E xampleshled_blink o
+-[F Headers
=-IB Project Files
E MHS File: systern. mhs
E M55 Filer spstem mzs
E PBD File: sypstem. pbd

Figure 37. Adding source files to a project

Right Click for Optiohs

d_Imb0 ~
Llmb0
=1 Sl il ==

* S/ Settings...

e  ViewMDD

e  ViewMFD

& View POF Doc

B Rename Instance...

Bl Delete clude/sparameters. h
--[g Sources

® (CMohau\SeehauBLAZENE xamplesiled_blink

+-[F Headers [t

Figure 38. Select Software Settings

Select compiler options by right-clicking on the MicroBlaze instance as shown below, and salecting
S\W Settings (Figure 38):
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(51"W Settings - instance mblazeQ ﬁ
Optimization ] Directories ] Dietailz Others 1
Processor Property 1 Environment ]

- Driver Configuration
Device Driver |CI3U
Driver Wersion ] 1.00.a LJ
Interface Level ]3 LJ

Mode -

" Executable {* ¥mdStub

Communication Peripherals

STOIN Perpheral  [(a0_1 El

STDOUT Penphersl o210 1 =l

Debug Peripheral |Hebugﬂ LJ
ITI Cancel I

Figure 39. Software Settings Dialog

The defaults shown for Processor properties are OK. Be sure to select compile with XMD-STUB,
which is a Xilinx-generated small monitor that residesin the first 1K of MB memory space. The
STDIN and STDOUT provide a path for the compiler to send messages to the UART specified.
Also, be sure when compiling for Nohau operation that the debug periphera is debug0 and it matches
the instance of the debugtraceblaze core in your MHS file.

Figure 40 shows the compiler specification. Since GNU isthe only compiler availableit is static for

the present time.

| SN Settings - irstance mblaned ﬁ
Cptripion Drectes | Dwten | Giben |
Provesaor Property Erwirorment
Campler Tooka
Compler |ropmn
Lrehier o=

Cparsing Seem
o3 | =
|

~Farw Db
The tolmwing optione cefine fe fiow of the compder
Far cramtrg the frel scacuteble, me Opbo £
' Prprocms sy
" Prsprocsm and Compia
™ Prmomcme. Carple and fAessrbis
+ Prprmcme. Carpile. Asssnble ;nd Link

e

Figure 40. Compiler Environment
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Figure 41 shows the Optimization dialog. Optimization should be turned completely off and debug
symbols turned on with the -g option.

gisnr_mlg:- instamce malaze ﬁ
| Frocasmor Froperty | Ermerorment
Dtiniization Dmcirian | Datads e

Ciptmaséion Pammetem

Ciptmizmiion Lensl T Dt Fnn wr
Lesvdl Jig the sk opdmized leved

I ek Toirimr Uptmesior)

7 Unm Haecivare Moo

Debag Ootars

. [ not peneasme dehag Fmaoh

v D sparbiods for ded gging bp oobor!

© Compn sprboba tar sesambly [ga1a0e ption]

MOTE: 1 an aprinization leved & 384, Bnd i abo s the
g fDATies on Mry Mot e Sameiaied 10 a0 e,

s
Figure 41. Optimization Dialog

Figure 42 shows the Directories specifications. See the XPS documents for details. The important
thing to note is that the library and include paths must be correct to find referenced sources.

S/W Settings - instance mblazeQ
Processor Property I Environment |
Optimization Directoriss | Detsils | Others

All paths should be relative to the Project Directory
Multiple Options should be seperated by space
— Search Paths

Compiler {-B) !|

Library (-L) [mblaze0nlib,

Include {-) ;mblaze Mhinclude*.

— Linker Options
Libstolink () |

Linker Script | _l

—Qutput Information

Output ELF File |"-.}lu:uumame"-mblazeL‘"—-::ude"-s:tecn.rtahle.eﬂ

QK l Cancel

Figure 42. Directory Specifications for Output Files
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The output .df fileis specified as shown in Figure 42. By convention, it is normally caled executable
.f and located in the MBlaze directory, but you may choose to put it anywhere.

SMW Settings - instance mblaze0
Processor Property ] Erviranment ]
Optimization 1 Directories Details l Cthers ]

- Memaoary Information
These options are not used for "doc” compiler.
You can specily them in the linkcer file for dec.

| Program Start Address 1
Stack Size J

|

- Pass Space Separated Options to

Preprocessor (-\Wp) ]
Assembler -Wa) ]

Linker -1} |

For example, to pass a symbol definition to the linker,
you would say -defsym SYMBOL=VALLE

oK | Cancel

Figure 43. Start Address and Pass Specifications

Figure 43 shows the Detail specifications for the compiler and linker. The important point to note is
that the program start address is specified here. Enter d100000 for a compile to be run at d100000h.
Linker scripts may be specified here to scatter programs and data into desired memory MAPs.

.

SIW Settings - instance mblaze0 %
Processor Property ] Environment ]
Optimization | Directories |  Details Cthers

- Program Sources Compiler Options
Give those compiler options which could not be specified
army other place on this dialog bosc.

Librany Generator -

Give compiler flags to be used by LibGen i you want to
ovemide defaults.

Compiler Fags ]

| Extra compiler flags will be used by Librany Generator
in addition to the default options.

| Bxtra Compiler Flags ]

OK I Cancel

Figure 44. Specifying Extras
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The final compiler tab, Other, is a catch-all to specify other program generation options and is in-
cluded for completeness. It is used when special compiler considerations must be specified for spe-
cia drivers such as for the eMAC cores.
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Using BlazeGen to Added DebugTrace Module

Working with Platform Studio 6.1 & BlazeGen

Make a Quick Project Using Xilinx’s Platform Studio and Nohau's BlazeGen

Start the Xilinx Platform Studio program. Select the option File | New Project | Base System
Builder (figure 45).

File Edit ‘“iew Help

Tew Project

Builder ...

]
Dpen Project FlatForm Studio. .. a :)j: i
Create/Import Peripheral... 7 | -E oz |I”” 2 '"““'l it | oo
Recent Projects 4 =l

o = lem... I

Figure 45. Xilinx Platform Studio

The Create New Project dialog box should appear. Y ou will need to browse to alocation on your
hard disk to save and build this project, then click OK (Figure 46).

Create New Project Using Base System Builder Wizard
— Mew Froject

The project file will be created in the cunent directony if a path iz not specified.

Project File |E:\temphtempE'\system.Hmp Browse .. I

— Peripheral Repaositon Directary [Advanced Option]

[~ User Peripheral Fepositary search path for [P, driver and library files.
Can be a semicolon separated list of directories.,

| Hrowse... |

(] 4 | Cancel |

Figure 46. Create New Project with Base System Builder Wizard
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Now select a vendor of your evauation board, if any, then click NEXT (Figure 47).
Welcome to the Base System Builder!

Thiz tool will lead you through the steps necessary to create the hardware components
aof an embedded system.

Pleagze begin by selecting wour target development board or by loading a Baze System
Builder zettings file:

{* Select target development board
Board Yendor IMemec Deszign ;I Wendor's 'Webzite

Board Mame irtes- W2MB1000 Development Board

Board Revizion I 1 L‘

— Board Dezcription

The Memec Yirtes- | %2MB1000 MicroBlaze Development Board uhiizes =ilins ;]
Wirkes-l| =C241000-4F G456 device. The board includes a 16M % 16 DDR

memaony, bao clock sources, BS-232 port, 2 digit ¥-zeament LED s, a single

LED. 2 push buttons and 8-bit DIF gwitches.'

L]

Figure 47. Vendor Evaluation Board Selection

On the next screen, select the option for MicroBlaze.

Select the proceszar for your embedded systern:

i MicroBlaze M'-cm 3’32&

WIRTE XCI
£ PowerPE PR
Mot supported by thiz board. PoiwerPC"

Figure 48. Processor Selection

On the next screen, you will be setting the clock frequency and various options for Debug, Cache,
and RAM. Please sdlect the correct frequency, No Cache and make sure the RAM block size is
correct for the FPGA version that you are using. Y ou will also want to select the No Debug option
(see Figure 49), then you can click on the NEXT button. The option for No Debug is selected so that
the tool set will not add the default MDM linksto your project. The MDM links will conflict with
the Nohau Debug I P that you will be adding later with the BlazeGen application.
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L 7 -
Micro3laze
Select clock frequency, debug interface and other features of your
embedded system.

— System Wide Setting

Proceszor Clock Frequenc: |1DD "I MHz

Debug |/F

— Processor Configuration

" On-chip HA debug module
" %MD with SA4 debug stub

(

(¢ NoDebug
( Local Data and
s S Instruction Memon
Momsize S (Uses BRAM]
IB KB '!
Cache—

[~ Enabled

Figure 49. Setting Clock Frequency and other Options

Y ou may continue on to the following screens. It is advisable that you limit the option of the periph-

eral IPsthat you want.

Once the project has been generated, you will want to use the Nohau BlazeGen application to add

the Nohau Debug |P.

The application is located under the installed SeehauBlaze directory, normally located on the hard
disk at c:\nohau\seehaublaze\examples (Figure 50). Y ou will need to select the correct Platform

Studio version that you are using.

= [2) Nohau
[+ ) Seehauls
[+ ) Seehault:x
) Seehausi
) Seehaul9a
[+ ) Seehau30n
[# ) SeshaufRM
F [ SeshauAvR
= I} SeehauBLAZE
,_"] Bitraps
[# I Examples

|* | Blazel _ELK.npr
m Blazel MDE.npr
blazes00add. hex
— BIazegenE_E.exe -
BIazegenS_E.exe -
Eﬁlazegenﬁ_l.exe =
Blazegenﬁ_z.exe -
Blazegen.exe
[Ec.bat

rﬂ ExtR.am.c
ExtR.am, aut

=
[l Flackbam o 180 aIF

Figure 50. Application Location in SeehauBlaze Directory

EDK 22
EDK 3.2

- EDK 6.1

EDK 6.2

Y ou will then use the File / Open option in Blazegen to select the system.mhs file from the project

you just created (Figure 51).
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[= Nohau BlazeGen for EDK 6.2 N

File Edit Help

Ol|@| ||l

XMP file |HHS el

Look in: Il{_') temp2 j o £k B3~

[T)data
[ )ete
\_Tpcores

) Testapp

syster,mhs

File narmne: |system.mhs Open I
Files of type: ImHS [ j Cancel |
&

Figure 51. Select the system.mhs File

Once the file is open, select Edit | Add Debug (Figure 52).

i= Mohau BlazeGen for EDK 6.2
File | Edit Help

(s

Zhrl

ey Bofile|UcE filel
H#P1 Copy MetList ko EDK thiz file by hand
EAL) Coresetlp

L1y add Debug
MH: =

Mss Zampile et Lt

MNFL File: projnav/system.npl
Architecture: wirtex:Z
Device: ZHCZW1000

Figure 52. Add/Debug Menu Item

The following dialog box should appear. Y ou will then select (by clicking once) the Add all button
(see Figure 53).
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Add Debug Support

Inzert Debug Ports
Inzert Dbg Module

Find kb in MHS

Inzert Dbg Signals in MicroBlazeBlock

Fix Up Pozitions

Figure 53. Add Debug Support

There will be a pop-up that will state ‘X’ number of locations have been fixed up. Click OK to ac-
knowledge the pop-up and click OK again to save the file after the sequence.

Now make sure you select the correct micro type, so that the correct version of the debug IP will be
added to your project.

Virtex-2/ -2 Pro and Spartan3 = sdlect Virtex2
Spartan 2 / 2E = select the Spartan2/2E option.

Once you have done this, you may close the BlazeGen software and return to the Platform Studio
and open your project. We will need to make afew changes in the project at thistime.

Firgt, open the system.mhs file by double-licking on it in the project tree. Now, make the changes to
ensure that the debug core will connect to the Microblaze instance in the project as highlighted in

Figure 54.
L PORT SEL2 = SELZ
ByslEm |J?'pnli: | Options | gym. I EOET OEDATE - OEDATE Need to change io maich
POET TCX = TCE Camrent vabuees in your
Fiight Chick. for Do L:D% TDI = TOI project,

dotive = Gotieed
e iC B

FE R=t = - f

= I# Pt Fils =l

2 POET OFE Clk
B WHS Fl svstembe " :
| -[@ W3 Fle slemmes I
i -[E PED Filn: spetnm pd DUC_INTERFACE SOPE = oph tusd, POSITION = 1
! -8 UCF Fi=: databspsien ucl ERD
| MF‘AETEI:nrlund_ﬁr. eichdon BEGIN wbil_bus_=plik
{1 B Inokmeecton Dpto Fie cho'd PARZMETER INSTERCE = util bus_=plit]
- [E Hiegen Dpfions Fle sheUbitge DARAHETER HW_VER = 1 00 a
= Project Opia DARAHETER & GIZE [H = 42

FARRHETER C_SFLIT = B
FOET S1g = Hew_Reg_Valu=l
PORT Cutl = Ttats Bus=d

ERD

Lo Deboe ACHTO0DFGYEE-L
Lo Malkt Toplawsd

|- Inplaneston: ©FS

& HOL YHOL

SRAESSREERe R RESERTER

Figure 54. Project Tree Changes
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You can locate these settings in the project's MHS file and replace the items accordingly. Remove
the "#" for the PORT OPB_Rst and PORT OPB_CIk lines so they are no longer referred to as
comment entries. See Figure 55.

‘ Note: Do not enable the PORT OPB_Rst; this will work by default.

izl =l
51 PORT SHIFT = SHIFT
system [appiic. | options | sym.. | 52 PORT SEL? = SEL?
53 FORT UPDATE = UPDATE
| Fiight Click for Opticns o ggg %%If ; %1]‘?
EI@ Project Files ﬂ :s PORT Active = Actiwvel
""" El FHS5 File: S_'.JStEm.th It} EORT OPB_C].]( i ssrs_n:lk_s
e El MSS File: spstem.mss J=te]
i [E PBD File: system phd 80
..... El UCF File: datahspstern.uch g; EEHS_INTERFACE SOFE = mb_opb, POSITION = 1
oo Bl IMPACT Command File: etcudavr e,

Figure 55. Reconfigure Comment Entries

Double-click on the MicroBlaze instance in the project tree, and change the settings for the build
mode to be XmdStub, Debug Peripherd to debug0. Thiswill place the XmdStub in the lower 1K of
memory before your gpplication, as shown in Figure 56.

S/W Settings - instance microb... SI

Optimization ] Directories ] Dietails ] Others ]
Processor Property l Ervironment |

Diriver Configuration

Device Driver epul

Driver Version | 1.00.a d

Interface Level 0 ﬂ

Set Defaults

Mode
" Executable * ¥mdStub

Communication Peripherals

STDIN Peripheral |H3232 j
STDOUT Perpheral |H5232 d
Debug Perpheral |debugﬂ ﬂ

QK | Cancel |

Figure 56. Change MicroBlaze Instance Settings

Now click on the Download button on the tool bar to completely build your application. There will be
an error at the end because you will not have the Xilinx parallel cable connected to the target, and
the Xilinx tools will not download via Nohau's USB-JTAG interface.
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;;s:xilinu Platform Studio - C:htempitemp2, - [Chkemp'temp2hsystem.mss]
‘ File Edit Miew FProject Tools  Options  indow  Help

NEHES || sBRo o [ RQREEAE

~ ¥ Mk -all R iR S S
i ] :;]|£| Dl:uwnln:uadi

Figure 57. Download Icon

Working with Platform Studio 6.2 & BlazeGen

Make a Quick Project Using Xilinx's Platform Studio and Nohau's BlazeGen

Start the Xilinx Platform Studio program.

Now select the option File | New Project | Base System Builder (Figure 58).

File Edit “iew Help

Mew Project a5 em Builder. ..

Open Project FlatForm Studio, ..

Create/Import Peripheral. .. L | '-E ez |I"'I1 ““““ I | o
Recent Projects 4 ;Iﬂ

o = lByrm... I

Figure 58. Base System Builder Option

The Create New Project didog box should appear. Y ou will need to browse to a location on your
hard disk to save and build this project,then click OK (Figure 59).
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Create MNew Project Using Base Srstem_Bﬁ'iI._ ll
— Mew Project
The project file will be created in the current directony if a path iz not specified.
Project Fils |I:: Whemphtemphapstemn. kmp Browse ... I
— Penpheral Repozitory Directon [Advanced Option]
™ Uszer Peripheral Fepositor search path for 1P, diiver and librany files.
Can be a zemicolon separated list of directones.
| Erowse,.. I
Ok | Cancel |

Figure 59. Base System Builder Create New Project Screen

Now select the vendor of your evaluation board, if any, then click NEXT (Figure 60).

Welcome to the Base System Builder!

Thiz tool will lzad pou through the steps neceszany to create the hardware components
af an embedded system.

Pleaze beain by selecting vour target development board ar by loading a Baze Spstem
Builder zettings file:

{* Select target development board
Board Yendor IMemec Dezign ;l Wendor's Website

Board Mame Wirke- 1000 E'E-."E'I:IFIFI'IEFI'. Board

Baoard Revision I 1 L‘

— Board Description
The Memec Virtex- Y2rB1000 MicroBlaze Development Board utilizes =ilin: ;l
Wirkew-| =21 000-4F G456 device. The board includes a 16M 2 16 DDR

memory, hwo clock sources, B5-232 port, 2 digit 7-zeament LED =, a single

LED, 2 puzh buttonz and 8-bit DIF switches. '

=

Figure 60. Selecting Evaluation Board Vendor

On the next screen, select the option for MicroBlaze.

Select the processor for pour embedded system:

% MicioBlaze Micm:glaze

WVIRTE XN

) PowerPE
Mat supported by thiz board.

PRC

Powerfl"

Figure 61. Processor Selection
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On the next screen, you will be setting the clock frequency and various options for Debug, Cache,
and RAM. Please select the correct frequency, No Cache, and make sure the RAM block sizeis
correct for the FPGA version you are using. Y ou will also want to select the No Debug option (see
Figure 62), and then click on the NEXT button. The option for No Debug is selected so that the tool
set will not add the default MDM links to your project. The MDM links will conflict with the Nohau
Debug 1P you will be adding later with the BlazeGen application.

Micro3laze

Select clock frequency, debug interface and other features of your
embedded spster.

— System Wide Setting
Processor Clock Frequency: |‘IEIEI 'I IMHz

— Processzor Configuration

Debug |/F
" On-chip HA% debug module
£ HMD with S 2 debug stub

& Mo Debug
‘- Local Data and
S Instruction Memary
MiomBlaze S (Uses BRAM)
IS KB "
Cache
(I‘ Enabled

Figure 61. Setting Clock Frequency and Other Options

Y ou may continue to click "next" on the following screens. It is advisable that you limit the option of
the peripheral 1Ps that you want. Once the project has been generated, use the Nohau BlazeGen
gpplication to add the Nohau Debug I P.

The application is located under the installed SeehauBlaze directory, normally located on the harddisk
at c:\nohau\seehaublaze\examples (Figure 63). Y ou will need to select the correct Platform Studio

version that you are using.

= |2 Mohau Ei|tilazel_|:UK.npr
= ) seehauls !ﬂBIazel_MDK.npr
H [3) Seehaulfx bIazeSDD.ﬂ.dd.hex
£ Sechaust — Blazegenz_z.exe - EOK 22
3 Seehauilgs Blazegen3_2.exe - EOK 3.2
H ) Seehau3on EBIazegenﬁ_l.exe - EDK 8.1
# [0 SeehaudRM [Edelazegens_2.exe - EDK 6.2
[# |53 SeshauavR [E)Blazegen.exe
= I5) SeehauBLAZE Ec.bat

._"] Bitmaps E,,I ExtR.am.c
[+ I Examples ExtRam.uut
il |l Elachimnn 180 2l

Figure 63. Selecting the Correct Platform Studio Version
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Use the File / Open option in Blazegen to salect the system.mhs file from the project you just cre-
ated. Oncethefileis open, select Edit | Add Debug (Figure 64).

i= Mohau BlazeGen for EDK 6.2

File H Help

[Y b Cu el
— By ChH-C
E ﬂ. Paste (Zhrf -+ gl | Rl s I
#P1] Copy MetList ko EDK this file by hand
Hmy Coresetlp

MH= =

Mss Zampile et Lt

MNFL File: projnav/system.npl
Architecture: wirtexi
Device: EC2W1000

Figure 64. Edit / Add Debug Option
The following dialog box should appear. Click once on the Add all button (see Figure 65).

Ingert Debug Ports

Ihgert Dbg Madule

Ingert Dbg Signals in MicroBlazeBlock

Fid Mb in MHS

Figure 65. Add All Function

There will be a pop-up that will state ‘X’ number of locations have been fixed up. Click OK to ac-
knowledge the pop-up and click OK again to save the file after the sequence.

Make sure you select the correct micro type, so that the correct version of the debug 1P will be
added to your project.

Virtex-2/ -2 Pro and Spartan3 = select Virtex2
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Spartan 2 / 2E = select the Spartan2/2E option.

Once you have done this, you may close the BlazeGen software and return to Platform Studio and
open your project. You will need to make afew changes in the project at thistime.

Firgt, open the syssem.mhs file by double-clicking on it in the project tree.

Now, make the changes to ensure that the debug core will connect to the Microblaze instance in the
project as highlighted in Figure 66.

B
ps2 PORT SELZ = SELZ
System |agpiic | options | sym_ | P53 PORT UPDATE = UPDATE Head 1o changs Ia fradch
e EORT TCE = TCE Current values in your
- - - N5 PCORT TDI = TDI project.
[ Right Click for Options EEL wPORT PPl S e =
= i 7 nay PCORT OPB_Rst = SY5 Rst=—
B Proect Fles: & pss ¢ PORT OFE Clk = OPE Clk~
i i E MHS File: syster.mhs nea ,
----- E M55 File: system.mes oo <
----- El FED File: system.pbd e BUS_ INTERFACE SOFE = opb_bus0. POSITICHN = 1
----- E UCF File: data‘system. ucf ggg END
----- E iMPACT Command .File: e_tc\dowr h94  EEGIN util bus split
----- B Implementation Optionz File: etchf nas PARAMETER INSTANCE = util bus split0
----- [E Bitgen Options File: etch\bitgen.ut LSl FARAMETER HW _WEERE = 1.00.a
-5 Project Options a7 FPARAMETER C_SIZE IN = 32
i & nas FARAMETER C_SFLIT = 8
----- . DE\-’IICE. HCA000FG456-4 Fos PORT Sig = Few Req Valued
""" $ Nellat-Tonkevel 80 PORT Outl = Dats_Bus0
----- ® Implementation: XP5 1 END
----- # HOL: WHOL o

Figure 66. Changes to Match Current Values

Y ou can locate these settings in the project's MHS file and replace the items accordingly. Remove
the "#" for the PORT OPB_Rst and PORT OPB_CIk lines so they are no longer referred to as
comment entries. See Figure 67.

| Note: Do not enable the PORT OPB_Rst; this will work by default.

|
&1 PORT SHIFT = SHIFT
System lAppIic... | options | gym.. | 82 | PORT SEL? = SEL?
83 PORT UPDATE = UPDATE
| Right Click for Options N DR b T
EI@ T :] :E PORT Active = Actiwel
Rl e 88 PORT OPB_Clk = sys_clk_s
- [ M55 File: syztem.mss t=1e]
B PBD File; spstem.pbd 20
- [E IICF File: datahsystem.uct g; EEES_INTERFACE SOFE = mb_opb, POSITIOH = 1
- B iIMPACT Command File: etchdowr o

Figure 67. Reconfiguring Comment Lines
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Click on the microblaze cpu entry in the project tree (Figures 68 & 69), then salect the Application
tab and st it to initidize the BRAM. Thiswill alow the Xmdstub to be placed in memory in the
lower 1K before your application.

o B4

System IAppIic... | optians | gym... |

Systern  APPlc... IOptinns ]Sym... ]

2l x|

| Right Click. for Options

EI-@ System BSP
-5 debugl
I utll b splltEI

Drwer cpu_v1_00_a
Debug Peripheral:

ilrnkb

dlmnb
- dimb_crti
-0 b crr
~4JF Imb_bram
[+ "I(_ mb_opb

al |

05: standalone_w»1_00_a
Generated Header: microblaz

5

Right Click far Options
g Software Projects

oo X Default microblaze_0_bootoop

kkﬂﬂm i,
__m" Projec Matk to Initialize BRAMS b

B Processorn microblaze_D)
Ewxecutable: C:\empitemp2hTestbpr
Cormpiler Optiohs

Sources

Headers

| 3

Figure 68. MicroBlaze CPU Entry

Figure 69. Initialize BRAM

Next, double-click on the microblaze instance in the project tree, and change the option for the debug

periphera (see Figure 70).

Software Platform Settings

Software Platform  Processor and Diiver Parameters | Library/03 Parameters |

Froceszor Parameters

[rane 100000000
RS232

Instance Current Walue Default Yalue | Type Descripkion
3 cpu : microblaze 0
'Id' compiler mh-gce mb-gec Campiler used ta compile both BSP an. ..
“F archiver mb-at rb-ar string Archiver used ko archive libraries for ..
':3 extra_compiler_flags -q -g string Extra compiler flags used in BSP and |i...
| ;’ wrmdskub_peripheral nane j nane peripher... Debug peripheral to be used with xm. ..
¥ CORE_CLOCK_FREQ_HZ ink Care Clock Frequency in Hz

Figure 70. Change Debug Peripheral Option

Select the microblaze instance again, and then click on the Applications tab above. To make

changes to the compiler options, double-click on the compiler options and change the build mode

from Executable to XmdStub as shown in Figure 71.

x|
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Set Compiler settings for the project: TestAp |

Erwiranment | Dptimizationl Dilectoliesl .t’-‘n.dvancedl

— Campiler Taols

Compiler Imb-gcc

Cormpiler can be changed in the 5w Settings Dialog

—Mode
" Executable
& ¥mdStub
wmndztub_peripheral; debugl
Mote: Mark xmdztub project for download to uze smdstub

— Memarng Information
These options are uzed for GHU compilers anly.
The Start Addrezs iz ignored when uzing a linker scnpt

Program Start Address I
Stack Size I
Heap Size I

0k, I Cancel

Figure 71. Compiler Settings

Click on the Directories tab and clear the entry in the option for the linker Script. If you don't do
this, you will need to ater the linker script because the defaults will cause memory overlap errors
and the project will not build.

Now click on the Download button on the toolbar to completely build your gpplication. There will be
an error at the end because you will not have the Xilinx paralel cable connected to the target, and
the Xilinx tools will not download via Nohau's USB-JTAG interface.

;;g:xilim-: Platform Studio - C:htempttemp2’, - [Ckempitemp2 system.mss]
‘ File Edit Miew Project Tools Options  Window Help

Dedagé||imrea|(H||aa=ZzaR

:_fa?gkmm D ihe & | S 00 ol Bt | 5 B 8. |

Figure 72. Download Icon
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Emulator Configuration Window Displaying the Misc
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EMUL-PC/USB-JTAG, installation instructions - 4
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Special Measures - vi

User Responsibility - vi
Event Configuration Tab - 22
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debugger - 1
dialog boxes

File Settings - 27-26
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forcing abuild of aselected file - 29
forcing a build of asingle project - 29
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forcing abuild of all projects - 29

H

Hdw Config tab-11, 21,33
Help -14,21,35

workspaces - 24
Nohau Project Manager window - 24, 25, 26
Nohau Project Manager Window (screen shot) - 25
non-demo mode - 17

installing
power supply - 2
Seehau
fromtheCD - 6
from the internet - 6
USB driver - 2

L

led_blink.c tab-21

O

OK -14,21,35
Open diaog box - 19, 25, 27
Open Dialog Box Displaying the Program Example
Directories (screen shot) - 20
opening aworkspace - 25
Override at Reset - 17, 22, 34
overview
hardware - 1
Nohau Project Manager - 24
software - 1

M

mb-as assembler - 1

mb-gcc compiler - 1

mb-ld loader/linker platform - 1
MDK -6

Misc Setup tab- 17,19
Miscellaneous Setup Tab - 17

N

New Project dialog box - 26

New Workspace dialog box - 25

Nohau Project Manager
accessing - 24
changing settings

file- 28

workspace - 27-26
Overview - 24
projects

building - 29-28

working with - 25

P

port - 11
Post Trigger Count - 22,35
Power Supply - 2
Pressing on the chip - vii
Processor - 13, 14
Program Counter - 17, 22, 34
Program Example in Mixed Mode (screen shot) - 21
Program Example in Source Only (screen shot) - 20
program examples
loading code - 19
single-stepping in mixed mode - 20
single-stepping in source only mode - 20

R

Refresh -14,21,35

removing afile from the project - 27
removing a project - 27

Reset chip after load file - 17
running the test program - 19
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18
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w
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New - 17-16

Nohau Project Manager - 24
Seehau main - 17-16

Source - 20

Watch - 19

Windows Autorun feature - 6

in non-demo mode - 17
Select Directory dialog box - 26
Select Processor - 11
Setup Complete dialog box - 7, 9
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single-stepping in mixed mode - 20
single-stepping in source only mode - 21
Source window - 21, 27
Stack Pointer - 17
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