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Driver Installation

1. Insert the Signum JT:AGjet CD into the CD-ROM drive. In the Master Setup
dialog box, select JTAGjet Drivers for Third-Party Debuggers > Keil
uVision3/uVision4 Driver for ARM (Figure 1).
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FIGURE 1 Master Setup dialog box.

2. In the initial “Welcome to Keil pVision3/uVision4” dialog box, click the Next
button to start the installation process.

3. Accept the End-User Software License Agreement. Click Next.
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4. 'The driver should be installed where uVision3/uVision4 is installed (Figure 2).
Choose the appropriate destination folder and click Next.

Setup Signum Systems JTAGjet Driver ver 1.13 for u¥ision3/u¥ision4

Folder Selection i
Select the folder where SETUP will install files. S Y ST E M 8

SETUP will ingtall phigion? in the following folder.

Toingtall to this folder, press Mest’. Toinstall to a different folder, pregs ‘Browse' and select another
folder.

Drestination Folder

|C: Kol Browse ...

<< Back | Mext »3 | Cancel

FIGURE 2 Selecting the driver installation folder.

5. In the Customer Information dialog box, verify the displayed information and
click Next.

6. Installation starts. At the end of the process, the Keil uVision3/pVision4 Setup
Completed dialog box appears. The Readme file contains a list of the changes in
the current release code and a complete driver documentation.
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Complete JTAGj{et Driver Documentation

The complete JTAGjet Driver documentation is also accessible in uVision in the
Help > Open Books window.

Click Finish. The JTAGjet ARM Driver for Keil uVision3/uVision4 package is
installed.

Install the JTAGjet USB driver. Connect the emulator to computer’s USB port.
when prompted for the driver location, navigate to the CD root folder or
C:\Keil \ARM\Signum\USB Driver subfolder of the main uVision3 installation
folder. The required SigUSB.inf and corresponding *.sys files are located there.
For more details, see USB 2.0 Driver for [T AGjet and ADM51: Installation
Instructions.

The Keil pVision3 Driver for ARM requires license permissions for the
emulator. Some emulator models have the license built into them, eliminating
thus the need for the user’s intervention. However, emulators without integrated
license support display the error message shown in Figure 3 upon pVision3’s
attempt to establish connection with them.

INGENSEERROR ﬂ'

@ LICEMSE ERROR:L, 4,1

This emulator does not have a license to support this debugger/application,

Conkack sales@signum.com for upgrade details.

FIGURE 3 License error message.
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The license can be purchased either from your local Signum distributor or
directly from Signum Systems Corp. For a world-wide list of distributors, visit
www.signum.com/distribu.htm.

The lic licenses files are tied to a specific emulator serial number (embedded in
the filename). Before ordering, please verify the serial number on the bottom of
your emulator. Once obtained, the file should be placed in the driver installation
directory, ie., where SigUV3Arm.dll resides. The default directory is
C:\Keil \ARM\Signum.

Working with Existing jVision3
Projects

Keil’s comes with several sample applications for popular ARM evaluation
boards manufactured by Keil and other vendors. This brief tutorial
demonstrates how to use the JTAGjet-ARM emulator with the MCB2100
Evaluation Board from Keil. The target is equipped with the Philips LPC2129
ARM7 microcontroller.

Using JTAG;jet, Blinky RAM & MCB2100

Start by opening the Keil uVision3 IDE. Open the Blinky RAM example
compiled with the Keil C compiler by selecting Project > Open Project.
Navigate to the Blinky.uv2 file located in the
ARM/Boards/Keil/MCB2100/Blinky ~ subfolder of the main uVision3
installation folder. Make sure that MCB2100 RAM configuration is selected in
the Select Target combo box on the IDE’s toolbar. The Project Workspace
window lists the project files (Figure 4).
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FIGURE 4 The MCB2100 Blinky RAM application.

In the Project Workspace window, right-click the MCB2100 RAM item and
select Options for Target MCB2100 RAM menu item. This opens Options for
Target ‘MCB2100 RAM’ dialog box. It allows you to select the following tabs:

* Device — controls the target processor for which code should be generated.
® Target — controls the target memory layout.

*  Output — selects the name and format of the output application.

* Listing — selects types of listing files generated when building the project.

* C— contains the compiler options for translating project files written in C.

* Asm — provides assembly language options for translating the startup
project.

® LA Locate — allows you to choose the final application placement in target
memory.

®* LA Misc — provides access to various linker and locator options for linking
the output file.

* Debug — allows to configure the debugger.

* Utilites — provides access to the flasher used to write an application to
target flash memory. Since Blinky RAM application is configured to be
loaded only into the LPC2129 RAM, these settings are of no interest to us.

The settings provided for this project are designed to let you use the Blinky
application with the JTAGjet emulator immediately. However, it is necessary to
select the debug interface. To do that, click the Debug tab. Select ,,Use Signum
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Systems JTAGjet Driver” from the list of available debug interfaces (the fields
highlighted in red in Figure 5). The “Load Application on Startup” and “Run to
main()” check boxes should remain unchecked. The “Initialization File” field

should be set to RAM.ini (see the fields highlighted in green in Figure 5).

[ Uyt fus Terat MEs 00 ALY %]
Device] Target] Dutput1 Listing] {E: ] Aszm ] LALocate] L4 Mize  Debug |Utilities|
" Use Simulator Settings | o | Signum SystemsJTAGietDriverj| Settings |
™ Limit Speed to Real-Time
¥ Load Application at Startup [+ Bur to main() I Load Application at Startup I
Initialization File: Initialization File: |
J i [\RAM i J Edt.. ||
Restare Debug Session Settings . héstole.lileb.ug- Sessmn Settlngs .
[¥ Breakpoints ¥ Toaolbos ¥ Breakpoints Iv¥ Toolbos
¥ Watchpoints & PA I watchpoints
v Meman Display v Memony Display
CPU DLL: Parameter: Diriwer DLL: Parameter:
[S4RM.DLL  |-cLPC2100 [seRM.DLL |
Diialog DLL: Parameter: Dialog DLL: Parameter:
|DAF|MF'.DLL |-pLPC21 3 |TAF|MF'.DLL |-pLPE21 ]
(0.4 | Cancel | Defaultz | Help

FIGURE 5 Selecting the Signum Systems JTAGjet Driver for debugging the MCB2100 Blinky RAM
application.

As a result, when the debugger connects to the target, uVision3 executes
commands in the file RAM.ini, but does not load the application into the target
memory. The code is not executed until the main() function.

The explanation of why the “Load Application on Startup” and “Run to main()”
check boxes remain unchecked is found in the RAM.ini file. Select Edit to take a
closer look at its contents. The file contains commands that load the application
into the target memory, set the PC at the code starting point (address 0x4000
0000) and then execute the startup code from its starting point till the entry
point of the main() function, as shown below.

FUNC void Setup (void) {
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// <o> Program Entry Point
PC = 0x40000000;
}

LOAD RAM\Blinky INCREMENTAL // Download

Setup () ;
// Setup for Running

g, main

We recommend keeping the other original project settings unchanged when
building the Blinky RAM application. If you want to experiment with these
settings, try code optimization levels accessible through the C tab. The default
setting is “Level 7 — loop strength reduction.” Applying the lowest optimization,
“Level 0 — constant folding,” results in larger code. However, it will allow you
correlate the ARM instructions with individual statements in C after the
application is loaded into the target memory.

You can build the entire project by selecting Project > “Rebuild all target files”
from the nVision3 menu. To start the uVision3 debugger with the newly created
“Blinky RAM” application, select Debug > Start/Stop Debug Session from the
uVision3 menu or click the “Start/Stop Debug Session” button. A sample
debug session is described in detail in chapter Sample Debugger Session on page 31.

Using JTAGjet, Blinky FLASH & MCB2100

Open the Blinky Flash example compiled with the ARM RealView C compiler
by selecting Project > Open Project. Navigate to the file Blinky.uv2 located in
the ARM/RV30/Boards/Keil/MCB2100/Blinky subfolder of the main
uVision3 installation folder. Make sure that the MCB2100 Flash configuration is
selected in the Select Target combo box on the IDE’s toolbar. The Project
Workspace window lists the project files (Figure 6).
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FIGURE 6 uVision3 Project Workspace window showing OPENED MCB2100 Blinky Flash application.

In the Project Workspace window, right-click the MCB2100 Flash item and
select “Options for Target MCB2100 Flash.” This opens the Options for Target
‘MCB2100 Flash’ dialog box containing nine tabs. (This example is compiled
using the ARM RealView tools, whereas the previous one was compiled with the
Keil C compiler). These tabs are as follows:

Device — selects the target processor for which code is generated.
Target — controls the target memory layout.
Output — allows you to select the name and format of output application.

Listing — allows you to select the types of listing files to be generated when
building the project.

cic++ — allows you to modify the compiler options for translating C/C++
language project files.

Asm — Assembly language options for translating the startup project file.
Linker — controls the placement of the application in the target memory.
Debug — controls the debugger configuration.

Utilities — controls the flasher for writing the application to the target flash
memory.

Since this example is compiled using a compiler different from that in the
previous example, the contents of the dialog box tabs differs, accordingly. Most
settings provided with this project are appropriate for the Blinky Flash
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application to run with the JTAGjet emulator. The only setting that requires
modification is the selection of the debug interface and the flasher.

To select the target debug interface, click the Debug tab of the Options for
Target ‘MCB2100 Flash’ dialog box and select “Use Signum Systems JTAGjet
Driver” from the list of available debug interfaces (the fields highlighted in red
in Figure 7). Note that now the “Load Application on Startup” and “Run to
main()” check boxes are selected. In addition, the “Initialization File” field is left
empty. (Green highlight in Figure 7.)

feriiun; for Tlrust SCE2 00 F L @1
Device | Target| Ouput | Listing | C/C++ | Asm | Linker Debug | Wtiities |
(" Use Simulatar Settings ‘ = Q Signum Systems JTAGjet Driverﬂ| Settings |
[ Limit 5peed to Real-Time
I¥ Load Application at Startup ™ Bun to mainl) ¥ Load Application at Startup [¥ Bur to mainl]
Initialization File: Initialization File: |
Festore Debug Session Settings . R éé'tore'i:')ebug"é ession 5 ét't'ings
[+ Breakpoints v Taoolbos ¥ Breakpoints ¥ Taolbos
¥ \Watchpoints & P I watchpoints
v temary Display v Memary Display
CPU DLL: Parameter: Drriver DLL: Parameter:
|seRM.OLL | [seRM.OLL |
Dialog DLL: Farameter: Dialog DLL: Farameter:
DARMP.OLL -pLPC21xx |TAF|MF'.DLL |-pLPE21xx
ok I Cancel | Defaultz | Help

FIGURE 7 Selecting Signum Systems JTAGjet DRIVER for debugging MCB2100 Blinky Flash application.

As a result, uVision3 will load the application debug information when debugger
connects to target, and then execute the startup code from its starting point till
the entry point of the main( ) function. (The IDE will not write the code into
the Flash memory, however. This will be accomplished in a separate step.)

The ARM7 default starting address is 0x0. Since the Flash starts at this address
and the startup code was also compiled to have starting point at 0x0, no
additional step is required to set up the initial PC value.
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To select the target flasher application, in the Options for Target ‘MCB2100
Flash’ dialog box, click the Utilities tab. Select the “Use Target Driver for Flash
Programming” and “Signum Systems JTAGjet Driver” from the list of available
drivers (red highlight in FIGURE 8).

Note that in the original project settings, the Update Target before Debugging
check box is selected and the Init File field empty (green highlight in Figure 8).
Consequently, the target flash memory is programmed with the latest application
binary code every time the debugger connects to target. No special commands
are executed.

To avoid programming target flash memory when the debug session starts,
uncheck the “Update Target before Debugging” check box in this tab. Then
load the application code to the Flash manually when required using the IDE’s
Flash menu. This method may prove useful when the application does not
change, or the number of safe Flash reprogramming cycles is limited.

i OPHONEH DY DELIAGE ZI DD s X

Device | Target| Output | Listing | C/Ce+ | Asm | Linker | Debug  Utiities ]

Configure Flazh Menu Command

* |se Target Driver for Flash Programming

Settings | (¥ i_.l-pci;tl;'}.;rge-t“béfmore Il:lJ.EiJugEjing:

" Use External Tool for Flash Programming

Command:l ! : J

Arguments: | !

-

ok I Cancel Defaultz Help

FIGURE 8 Selecting the Signum JTAGjet Driver as the flash programmer for the MCB2100 ‘Blinky Flash’
project.
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Press the Settings button (red highlight in Figure 8) to configure the flasher. See
Flash Programming on page 21 for details.

Changing any other original project settings for the ‘Blinky Flash’ application
with RealView tools is not recommended. To experiment with these settings, try
changing the code optimization level selectable from the C/C++ tab. The
default is Level 3. Level 0 produces larger code that allows you to correlate the
ARM instructions generated for specific C language statements after loading the
application into the target memory.

Build the entire project by selecting Project > Rebuild All Target Files from the
uVision3 menu. The ‘Blinky Flash’ application is built and ready to be burned
into the Flash. The Flash programming process is described in detail in chapter
Flash Programming on page 21.

To start the uVision3 debugger with the newly compiled ‘Blinky Flash’
application, Start/Stop Debug Session from the Debug menu. Alternately, click
the “Start/Stop Debug Session” button on the pVision3 toolbar. For a sample
debug session, see Sample Debugger Session on page 31.

JTAGjet Debug Projects

The preceding sections explained how to run and adapt the two existing
uVision3 sample applications for the JTAGjet emulator.

In this section, we will create two application programs from scratch. The first
of them will be executed in the RAM of the LPC2129 ARM7 processor. The
other one will run in the Flash of the same microcontroller.

“Hello RAM” Application for MCB2100

Let us create a simple HelloR program in C that places the string “Hello World”
in a global text buffer variable. The application will be built with the RealView
compiler to be executed in the RAM of the LPC2129 ARM7 processor.

The step of the process is to create a new project under Keil uVision3 IDE.
Since HelloR is to be compiled with RealView, make sure that the RealView

11
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tools are selected as current development tools when the project is created. Keil
uVision3 IDE supports ARM RealView, Keil CARM tools and GNU tools. To
verify which of them are in force, select Project > Components, Environments,
Books. The Components, Environment and Books dialog box appears. Verify
that RealView tools are indeed selected (Figure 9).

Coiuuanis ) Bz i i B @

Folders/Eztenzions l

Development Tool Faolders - Default Filz Extensions:

™ Lise Sefings fic 1L C Source: |"c

Tool Base Folder: | J Ca+ Source: |"CPP
BIN: | J Agm Source: |".asm
INC: | J Dbject: [ obi
LIB: | J Librany: |"lib
Reufile: | _J Document: |™ b=t

-Select ARM Development Toolz

Use Realvisw i - {C:AKeilh &R HYEIN 30%
v ok Fealview Folder, jL: kel _J

Uge Keil CARM
Compiler

GMU-T ool-Prefix:
Cygnus Folder: | [}

ok | Cancel | [ efault Help

FIGURE 9 Verifying that the ARM RealView compiler is the current ARM compiler for uVision3.

To create the new project, select New Project from the Project menu. Navigate
to the folder assigned to the project
(C:\Kei \ARM\RV30\Examples\JTAGjet\HelloR) and select HelloR as the
new project name (Figure 10).
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FIGURE 10 Creating the new project named HelloR.

After the new project has been created, uVision3 prompts the user to select
target processor. In the displayed list, find Philips and select the LPC2129. Click
OK. Respond Yes to the next prompt to include the startup file in the project
automatically by copying the Philips LPC2100 startup code to the project folder
(Figure 11).

WiEibng

.\:{) Copy Philips LPCZ100 Startup Code to Praject Folder and Add File ta Project 7

FIGURE 11 Adding automatically STARTUP file when creating new project.

The new project HelloR with one default project target has been created. The
project target is named Targetl by default. It appears in the Project Workspace
window as well as in the Select Target combo box located on the IDE toolbar.
To rename the project, click its name and type over it “Hello RAM.” The new
name appears on the IDE toolbar (Figure 12).

13
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Project Workspace x

== Source Group 1

Startup.s

FIGURE 12 The uVision3 PROJECT Workspace window displays the newly created Hello RAM target of
the HelloR project.

Let us add to the project a new C file with the main() function in it. Select File >
New and type the following text in the new Textl window using pVision3
editor:

#include <string.h>
char buff[256] = { 0 };

int main (void)
{
int 1i;
for (1 = 0; i < sizeof(buff); i++) {
buff[i] = '\0';
}
strcpy ( &buff[0], "Hello World" );
while (1) {
1++;

This simple code clears the buff] | buffer, copies the string “Hello World” into
it, and enters an infinite loop that increments the local variable “1”.

Save the window contents into the main.c file in the HelloR project folder by
selecting File > Save As. To add the newly created file to the project:

* Right-click “Source Group 17 item in the Project Workspace window. A
pop-up window appears.

* Select Add Files to Group ‘Source Group 1. The Add Files to Group
‘Source Group 1’ dialog box appears.

* Select “main.c” and click Add (Figure 13).

14
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FIGURE 13 Adding the newly created main.c file to the project.

The Project Workspace window displays the two files, startup.s and main.c, for
the “Hello RAM” target of the HelloR project (Figure 14).

© [ B0 'W & Hello RAM &=
Projech Workspace x
=-E59 Hello RAM EARETIARIMEYS DA EXaTTIES IS e B O HATT Y TP
—|-=5 Source Group 1 Ol #include <string. h>
02 | char buff[256] = { O }:
03
04 int main (void)
05 ¢
0E int i:
07 for (i = 0; i < sizeof (buff); i++)
08 puff[i] = 'y
03 i
10 stropy | shuff[0], "Hello World™ )
1 while (1) ¢
12 i+
13 i
14 |}

FIGURE 14 The Hello RAM tatget of the HelloR project consists of two files: startup.s and main.c.

With the project code ready, let choose the project compilation and linking
options and build the application. To execute in RAM, the application must be
linked at the RAM starting address 0x40000000.

Right-click the Hello RAM item and select “Options for Target ‘Hello RAM.”
The Options for Target dialog box opens. Select the Linker tab. As both the
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code and the data must be loaded to RAM, set the R/O Base to 0x40000000
(the RAM start address). Similarly, set the R/W Base to 0x40003000 (address in
the upper part of the RAM). Do not modify the other settings on the Target,
Output, Listing, C/C++ and Asm tabs (Figure 15).

[ Outiugls fur Targar Flalln FLLL EE
Device | Target | Output| Listing| C/Cos | Asm Linker | Debug | Utiities |
E

[~ Make BW Sections Position |ndependent Fi/0 Base: | 0w40000000
[~ Make RO Sections Position Independent R/ Base |D#20003000

[~ Don't Search Standard Libraries
W Report ‘might fail Conditions as Erors

dizable 'w amings: |

|

Mizc
controls

Linker |* o -ro-base 0x40000000 --entry 0x40000000 --rw-base 040003000 -Ffirst Reset_Handler —strict -map [
control  |-info sizes —info totals —-info unused -info veneers =
string =

ok I Cancel Defaultz | Help

FIGURE 15 Setting the starting addresses for RAM-based application (R/O Base) and for the data sections
(R/W Base).

While in the Options for Target dialog box, let us choose the correct debugger.
In the Debug tab, select Use Signum Systems JTAGjet Driver from the list of
available debug interfaces (Figure 5). Leave the “Load Application on Startup”
and “Run to main()” check boxes unselected. In the Initialization File edit box,
type “\RAM.ini".

We will create a command file executed when the debugger connects to the
target. In a Windows Explorer window, navigate to the HelloR project folder
and create an empty text file named RAM.ini. Back in the uVision3’s “Options
for Target” dialog box, click the Edit button located at right hand side of
Initialization File edit box. The initially empty file RAM.ini will be opened for
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editing in uVision3 client area. Close the dialog box and type the following
commands into the editor window with RAM.ini in it:

FUNC void Setup (void) {

// <o> Program Entry Point
PC = 0x40000000;

}

LOAD HelloR.axf INCREMENTAL // Download
Setup () ; // Setup for Running
g ,main

After the debugger connects to the target, these commands will load the
application file HelloR.axf into the target RAM memory, set the initial value of
the PC to the RAM beginning address 0x40000000, and execute the program till
the main() routine.

Build whole project target (HelloR) by selecting Project > Rebuild all Target
Files menu item. Section Sample Debugger Session on page 31 explains how to
debug the resulting HelloR program.

“Hello FLASH” application for MCB2100

Let us modify the HelloR project so that instead of running in RAM, the code is
executed in the internal Flash memory of the LPC2129. We will create a second
project target, Hello Flash, to accomplish this.

From pVision3 Project menu, open the HelloR project and then select Project >
“Components, Environment, Books.” This will open the “Components,
Environment and Books” dialog box. Click the Project Components tab. The
tab displays in columns the existing project targets (currently, “Hello RAM”), the
file groups associated with the selected targets (“Source Group 17), and the files
belonging to the selected file groups (Startup.s and main.c).

To add a new project target, click New (Insert) button located at right hand side
of text “Project Targets.” Name the target “Hello Flash” (Figure 16). By default,
newly created project target shares the groups and source files with existing
target Hello RAM. This makes the new target ready for use almost instantly.

17
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FIGURE 16 Adding the new project target “Hello Flash” to an existing project.

Close the dialog box. In the Select Target combo box on the uVision3 toolbar,
select the Hello Flash. The current target displayed in the Project Workspace
window changes accordingly (Figure 17).

& ¥ X Hello Flash -
Praoject Workspace x
=¥ Hella Flash E NGRS RRVED B
-5 Source Group 1 01[-#include <strin
Startup.s 02 | char buff[258]
Tnain.c 03
04 int main (woid)
05 <

FIGURE 17 The “Hello Flash” project target shares files with the “Hello RAM” project.

We will now configure the building, debugging and flash programming settings.
In the Project Workspace window, right-click Hello Flash. From the pop-up
window, select “Options for Target ‘Hello Flash’.” The “Options for Target”
dialog box opens. Click the Output tab. Name the executable HelloF to keep the
HelloR application intact when building its flash target.
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Click the Linker tab. Set R/O Base to 0x0 to put the code at the start of the
Flash. Set R/W Base to 0x40000000 to load the data where the RAM begins.
Accept without any modifications other options on the Target, Listing, C/C++
and Asm tabs (Figure 18).

[ Ouiiugls fur Fargairlzllo Fhsgi k31
Device] Talget] Dutput1 Listing] EHE++] Asm Linker |Dehug] Utilities]
&

[~ Make RW Sections Position [ndependent B/0Base |0
I~ Make RO Sections Position Independent R/w Base |D+30000000

I™ Don't Search Standard Libraries
W Report ‘might fail Canditions as Emrars

dizable 'w' amings: |

Scafter
File: J

Mizc
contrals

Linker |*o ~1o-base 0 -entry 0 —rw-bage 0:40000000 -first Feset_Handler ~strict -map --wref ~callgraph ~sym [
contral  |~info gizes -info totals ~infio unuzed ~infio veneers =
string il

ak. | Cancel Defaultz Help

FIGURE 18 Setting the starting addresses for the flash-based application code (R/O Base) and data (R/W
Base).

Select now the debugger and flasher.

Click the Debug tab and select “Use Signum Systems JTAGjet Driver” from the
list of available debug interfaces (Figure 5). Select both “Load Application on
Startup” and “Run to main()”” check boxes. Make sure that the Initialization File
edit box is left empty to make pVision3 load the application debug information
at the beginning of the debug session and execute the application code address 0
till the main () function.

Click the Utilities tab to select the flasher for writing HelloF the LPC2129 on-
chip flash memory. Click the “Use Target Driver for Flash Programming” radio
button, and then select “Signum Systems JTAGjet Driver” from the target driver
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list. Leave the “Update Target before Debugging “check box unchecked (Figure
19).

Press the OK button to accept the settings and close dialog box.

F Outiugls fur Frganrlalle Fhsi E’E
Device | Target| Output | Listing | C/Ce+ | Asm | Linker | Debug  Utiities ]
Configure Flazh Menu Command

* |se Target Driver for Flash Programming
|Signum Systems JTAG]et Driver ﬂ Settings I Update T arget befare Debugging

Init Fil: | _J Edt..

" Use External Tool for Flash Programming

Command:l ! : J

Arguments: | !

-

ok I Cancel Defaultz Help

FIGURE 19 Selecting the Signum JTAGjet Driver as the flasher for the Hello Flash target of the HelloR
project.

Build the project by selecting Project > “Rebuild all target files” from the
uVision3 menu. The Hello Flash application is created and can be burnt into the
Flash. For detail, see Flash Programming on page 21. When the flash memory is
programmed with the Hello Flash application, start a debug session by selecting
“Debug > Start/Stop Debug Session” from pVision3 menu. Alternately, click
the “Start/Stop Debug Session” button on the uVision3 toolbar. For a sample
debug session, see Sample Debugger Session on page 31.
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Flash Programming

In this chapter, we will learn how to write the Hello Flash application into the
target flash memory in the context o uVision3 . The process of creation, setting
compilation options, and building the application is described in detail in section
“Hello FLASH” application for MCB2100.

The Selected flash programmer, Signum Systems JTAGjet Driver, must be
propetly configured before flash programming is performed for the first time. In
the Options for Target dialog box, click the Settings button in the Utilities tab.
The Flash Download Setup dialog box (Figure 20), appears prompting you to
select the:

* Programming options (erase chip or sectors, write to flash, verify).

* Programming algorithm(s) to be used, depending on kind of the installed
flash memory.

* RAM area used for programming algorithms.

This dialog box appears automatically if an attempt is made to program the
Flash without configuring the programmer prior to that.
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Fhsn Uuygload 2ty ﬂ
Download Function Fi&bd for Algarithm
(" Erase Full Chip IV Program
@ : Start: [0:40000000  Size: |0x00000300
{* Erase Sectors v ety

™ Danot Erase

Programming Algarithm

Description Device Type Device Size Address Range
ILPC2000 AP 256kE Flash ; On-chip Flash 248k 00000000H - DOD30FFFH

Start: |0:00000000  Size: |[0x0003E000

Add . Remave | ak I Cancel |

FIGURE 20 Configuring the flash programmer.

The Signum JTAGjet Driver flash programmer uses flash programming
algorithms that come wit uVision3. The JTAGjet Driver programmer does not
provide its own flash programming algorithms. Consequently, if pVision3 does
not support programming of some specific types of flash memory, these flash
memories cannot be programmed using JTAGjet either.

By default, Flash Download Setup tries to retrieve flash programming
algorithm(s) associated with the selected processor’s on-chip flash memory. The
association is read fro uVision3’s device database. Sometimes the association
cannot be retrieved, in other cases our intention is to program the external (off-
chip) flash memory located on the target board, rather than the internal, on-chip
flash. In such cases, no flash programming algorithm is displayed initially in the
dialog box or displayed algorithm is irrelevant. The user must select manually
flash programming algorithms from those provided by uVision3.

In the Flash Download Setup dialog box, click the Add button to display a list of
the available flash programming algorithms. The Add Flash Programming dialog
box appears. Click Add (Figure 21).
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Al B M o FL e A g PR LB

Description | Device Type | Device Size |
ATH154M7 128kE Flash Orechip Flash 128k
ATI154M7 256kE Flash Orechip Flash 286k
ATI154M7 32kB Flash Orrchip Flash 32k
ATI15AMT B4kE Flash Orrchip Flash Bk
LM 35S BkE Flash On-chip Flash 8k
LPC2000 14P2 128KkE Flash Orechip Flash 128k
LPC2000 14P2 16kE Flash Orechip Flash 16k
LPC2000 14P2 256kE Flash Orrchip Flash 256k
LPC2000 14P2 32kE Flash Orrchip Flash 32k
LPC2000 14P2 512KE Flash Orrchip Flash 500k
LPC2000 14P2 E4kE Flash Orechip Flash Bk B
LPC2000 14P2 BkE Flash Orechip Flash gk

Orechip Flash 120k

Orechip Flash 248k

Ext. Flash 16-bit A
MLE7C 4050,/4060 Flash Orechip Flash Bk
Add Cancel

FIGURE 21 Manual selection of the uVision3 flash programming algorithm.

If more than one programming algorithm is to be used, repeat the selection
process. The algorithms already selected can be removed, if necessary, using the
Remove button of the Flash Download Setup dialog box.

By default, the area of RAM designated for flash programming algorithms is
configured as the entire on-chip RAM memory. Modify the RAM starting
address and the size as needed. Keep in mind that incorrect settings will prevent
the flash programming algorithm from loaded successfully, causing flash
programming to fail.

When the flash programmer has been configured, load the application code into
the flash memory by selecting Download from the Flash menu (Figure 22).
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k2 |HeloREiGions
File Edit Yiew Project Debug |Flash| Peripherals Tools SWCS Wil
LoAD.
g = §3 Download

ERR

§q Erase
& & ¥4 AN[Hel
Project Workspace x Configure Flash Tools...
=25 Source Group 1 M- #include <string
Skartup.s 02 | char huff[z56] =

Y] main.c 03
04 int main (void)

FIGURE 22 Programming flash memory from the uVision3 Flash menu.

The Flash menu contains these three menu items:

® Download — starts the flash programming operation with the current project
target application.

* Erase — crases the entire flash memory.

*  Configure Flash Tools — opens the ,,Options for Target” dialog box already
opened in the Ultilities tab for easy access to the flash programmer settings.

From the Flash menu, select Download. The JTAGjet emulator connects to the
target and writes the application code to the LPC2129 on-chip flash memory.
The messages displayed in the Build tab of the Output window confirm that the
flash memory was erased and then programmed successfully with the

HelloF.AXF application (Figure 23).

*|Load "C:cKeillwsabM-~RVil-~Ezamples~~JIAGjet ~HelloR~~HellaoF .AXF"
Flash Erase Done.

Flash Programming Done.

Flash Verification CK.

Cutput ivindow

| | 4 | dl r‘-\BuiIdl/':' Command .P'\ Find |r|| 1

Signurn Systems JTAG EE Driv

o
i)
w
(=%
=

FIGURE 23 The Build tab of the Output window. Flash programming messages.

If the JTAGjet Driver emulation parameters were not configured prior to an
attempt to connect to the target, the driver displays the ,,ARM Target Driver
Setup” dialog box that prompts you to configure the driver (Figure 24). The
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JTAGjet driver configuration process is described in section Configuring
the]TAGjet ARM Driver on page 25.

Configuring the JTAGjet
ARM Driver

Let us take a closer look at the process of configuring the JTAGjet ARM Driver
using the ARM Target Driver Setup dialog box (FIGURE 24).

The ARM Target Driver Setup dialog box can be displayed by clicking Settings
button located on Debug tab of Options for Target dialog box. Recall that it is
also displayed automatically when the driver emulation parameters are not
configured before the JTAGjet attempts to connect to a target board.

The driver emulation parameters, when set in the dialog box, are saved in two
files located in the project folder: SigUV3Arm.cnf  and
SigUV3ArmJtagChain.cnf. The saved settings are used when pVision3 opens
your project again.
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AR EIETEE T VETSS eI 31
Emulator JTAG|ek 43003, USB2 protacal, diver SiglSE. sys ver 2.03
JTAG Device Chain :

Device Core Mame IR Length
Ol | @& 4

TDO

Configure Chain

JTAG Parameters :

Clack : |Adaptive - Header:
Model  |4RM /ETM hd
Detect Clock e

nTRST: |ResetJTAG i
nSRST: |Reset CPU 2

DEGRA: |Low -

Emulation Parameters :
Memary Access Speed: |Fast j

Dielay After CPU Reset [ms]: |ZUU

CPL Reset Duration [ms]: |SDD

QK | Cancel | Version Info ...

FIGURE 24 Setting the JTAG driver emulation parameters in the ARM Target Driver Setup dialog box.

The settings in the ARM Target Driver Setup dialog box are grouped into the
tollowing sections:

®  JTAG Device Chain — Configuration of the JTAG device chain.
®  JTAG Parameters — Selection of the JTAG clock frequency.

* Header — Sclection of the JTAG connector type and behavior of the
nTRST, nSRST and DBGRQ connector pins.

® Emulation Parameters — Other emulation parameters: the memory access
speed, the delay after a CPU reset and the CPU reset duration.

The header selected in the JTAG Parameters Header section must match the
JTAG connector used. The default is the 20 pin ARM connector available on
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almost all target boards equipped with ARM microcontrollers. The default
nTRST, nSRST and DBGRQ pin settings should not be modified without good

reason.

The JTAG Parameters Clock section of the dialog box allows you to modify the
JTAG clock (TCK) speed. The default is the frequency determined automatically
while connecting to the target board. However, some ARM devices may need to
have this changed to other values. Determine if adaptive clock should be used. It
is recommended to manually test and select the JTAG clock frequency. To
accomplish this, push the Detect Clock button and make the necessary changes
in a new JTAG Configuration dialog box (Figure 25).

Configuring the JTAG Clock Frequency

The JTAG Configuration dialog box (Figure 25) allows you to manually test and
select the JTAG clock frequency as well as the type of the JTAG header.

JTAG Header and Clock ]

JTAG Header
Header: |20 pin ARM =]
Advanced ... |
ITAG Clock JTAG elueje ta5t MASTED ﬂ
[~ Automatically Determing JT, TESTED CLOCK: Adaptive/RTCK
(¢ Adaptive/RTCK, 1 device on the ITAG chain

" 20MHz [highest]

C 2

" 15MHz

" 10MHz [default)

C 3H: Test Clock
£ IMHz [Tested: Adaptive/RTCK
" 1KHz

(" Other.

FIGURE 25 Testing and selecting the JTAG clock manually.

The JTAG clock (TCK) frequency displayed initially is the frequency determined
automatically by the driver when connecting to the target board. Some ARM
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devices, however, may require other settings. Determine if adaptive clock
should be used. The Adaptive/RTCK option is reserved for those ARM devices
that synchronize the JTAG clock with the CPU clock and return the RTCK
clock signal back to the emulator. This is true for any ARM core with the -S
suffix in its name. The Adaptive/RTCK option makes the JTAG channel
functional across a broad range of the CPU speeds and controllable by the
running application.

It is recommended to test the selected JTAG clock speed setting by clicking the
Test Clock button. The program will communicate with the target board at the
selected clock frequency and report errors, if any. Passing this test does not
guarantee that the entire board will work at the given speed, since some
memories may not be fast enough above the 10 MHz setting. However, if this
clock test fails, than it is certain that the JTAGjet emulator will not able to
neither communicate with the target and neither debugging nor flash
programming session can be performed.

The Advanced button allows you to customize the pins on the JTAG cable.
Extreme caution is advised when attempting to modify these settings. See

Appendix for details.

Configuring the JTAG Chain

The driver always attempts to recognize the configuration of the JTAG device
chain automatically when connecting to a target board. A list of the detected
devices on the chain is displayed in the ARM Target Driver Setup dialog box
starting from TDI at the top of the list to TDO at its bottom. If multiple devices
are present, the user must select manually the ARM processor to be emulated. If
only one device is present on the JTAG chain, then the selection is automatic.
The selected device should be an ARM processor, or the driver will refuse to
connect to it.

If automatic detection of the JTAG chain fails, or the devices are not recognized
correctly, the JTAG chain can be configured manually. Click the Configure
Chain button to open a new JTAG Configuration dialog box. The JTAG Header
and Clock page allows you to select the JTAG clock frequency and the JTAG
header. The JTAG Devices tab displays the detected devices on JTAG chain
graphically (Figure 20).
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JTAG 28 Cunilg uraEuL d _J ﬁ

JTAG Header and Clock  JTAG Devices

Autodetect |
ARM_D BYPASS2 BYPASSS Werlfy

ARMT
01 ARMTTOMI-S -
DEF FR&A Edit...
IR=4 IR=12 IR=8

1D=0:4F 1 FOFOF Insert &t ...

Duplicate
Delete

TOO

Ok Cancel |

FIGURE 26 JTAGjet Configuration dialog box allows you to detect and configure the JTAG chain.

The JTAG devices on the chain are either detected automatically or imported
from the last settings saved by the user. Press the Verify button to make sure
that the scan chain is correctly defined and works with the target currently
connected to the JTAGjet.

Use other available buttons to configure the JTAG chain propetly or eliminate
any settings errors detected with the Verify button. These buttons are:

*  Autodetect —detects devices on JTAG chain automatically.

* Edit — allows you to modify the description of the selected device (in a
separate dialog box). To select the device, click its symbol. The selected
device is highlighted in red.
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® Insert At — inserts new device in front of the selected device. The device
parameters are set in a separate dialog box.

* Append — appends a new device at the end of the device chain (close to
TDO). The device parameters are set in a separate dialog box.

*  Duplicate — creates one more devices identical to the selected one.

* Delete — removes the selected device from the JTAG chain.

Special Settings

The ARM Target Driver Setup dialog box (Figure 24) allows you to configure
the non-JTAG aspects of the ARM Target Driver, such as the memory access
speed or the CPU Reset options. For now, accept the default settings by
pressing the OK button.

At the time of this writing, the two other settings can be changed by modifying
the SigUV3Arm.cnf configuration file stored in the project folder. These settings
determine:

* if the CPU reset should be issued when the pVision3 debugger connects to
the target. This setting is stored in the variable ResetCPUonStartup. The
default is YES.

* if the values of the PC and CPSR ARM registers should be set to their
default reset values after a CPU reset. This setting is stored in the variable
SetPCandCPSRonCPUReset. The default is YES.

These settings are found in the [EmulationParameters| section of the
SigUV3Arm.cnf configuration file. See the example below:

[Emulation Parameters]
BoardCfg=SigUV3ArmJtagChain.cfg
BoardDID=DEV0

BypassTest=no

JtagSpeed=0

JtagHeader=ARM, trst:c,dbgrq:0, reset:r
JtagInitDelay=200,r:300

MemFast=rwl

ResetCPUonStartup=yes
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SetPCandCPSRonCPUReset=yes

When modifying the values of these parameters, keep the other settings in the
file unchanged.

Sample Debugger Session

In this section we will go through two sample debugger sessions: one with the
Hello RAM target application and the other with the Hello Flash target
application. These applications are part of the HelloR project. See JTAGjet
Debug Projects on page 11.

Debugging the Hello RAM Application

Recall that the Hello RAM application is loaded into the LPC2129 RAM at
address 0x40000000. The program clears the global buffer buff] |, then copies
the string “Hello World” to the buffer, after which it enters an infinite loop that
increments the local variable ,,i”. In this section, we will learn how to run a
uVision3 debugging session that takes us through the individual stages of that
process.

1. Start a new debug session by clicking the Start/Stop Debug Session
uVision3 toolbar button (Figure 27).

B[ o g

FIGURE 27 Statting a new uVision3 debug session.

uVision3 calls the JTAGjet ARM Target driver, which connects to the target
board, loads HelloR.AXF into RAM at address 0x40000000, sets the PC to to
this address, and executes the application from this startup point at the main( )
function.
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From the View menu, open the Disassembly window and position the
source code window with the main.c file in it next to the Disassembly
window. Both windows show that code was executed until main( ) at

address 0x400001AC (Figure 28).

HE] (E\DiEaesembly, ﬂ@'ﬁi
M= #include <string. h> S [~
02 | char buff[z56] = { O }: B 1k i
032 \o:0x40000142 E92D4010 STMDBE R13!,{R:
04 int main (void) Fiz for (i = 0: 1 < sizeof (buff’

05 ¢ 0xz400001B0 E3A04000 MOV R4, #0=z0(
06 int i | 0Ox400001B4 E&000003 B O0z40000:
07 for (i = 0; i < sizeof g buft [1] = FOils
0a buff[i] = '40'; g }

03 3 0x400001B8 E3A00000 MOV RO, #0=z0C
10 stropy( sbuff[0], "Hel| Ox400001BC ESSF1024 LDR R1,[PC.¢
" while (1) { 0x400001C0 E7Cl0004 STRB RO, [R1.F
12 it+: 0z400001C4 EZB844001 ADD R4,RE4,#(
13 } 0x400001CE E3540C01 CMP R4,#0=z0C
143 ~ Oz400001CC  3AFFFFF9S  BCC 0z40000:
hn 10: stropy( Sbuff[0], "Hello Wor

0x400001D0 EZ8F1014 ADD R1,PC,#(
4| O0x400001D4 ESSFO0OO0C LDR RO, [PC,#

| ~ 0xz400001D5 EBOODOOOE BL Oz40000:

11: while (1) { .
| 0=z400001DC EAQ0O000C00 B DxdlDDDDIEI
<[] B

FIGURE 28 The Hello RAM application executed until the main() function.

In the main.c window, set a breakpoint on line 10 of the main.c module
by positioning mouse cursor in the left margin of the window where
mouse cursor changes its shape from vertical bar to cursor and double-
click next to line 10. A red rectangle appears, confirming that the
breakpoint was set (Figure 29).

=05 ¢

U4 1nt main (void)

int i:

for (i = 0; i < sizeof (buff): i++) |
buff[i] = '40';

i

strepy (| &buff[0], "Hello World™ |:

while (1) §
it+:

} double-click to set breakpoint on line 10 of main.c

FIGURE 29 The uVision3 source window. Setting a breakpoint on line 10 of the main.c module.
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Execute the application until the breakpoint by clicking the Run toolbar
button. This fills the entire buff] | variable with zeros. A yellow arrow in
Disassembly window shows the current PC position (line 10 in main.c
and address 0x400001D0). The current values of the ARM CPU
registers are also shown in the Registers tab of the Project Workspace
window.

From the View menu, open the Memory window. The window appears
at bottom of the main IDE window. Set the address of the Memory
window to buff (global variable). This will position the window to show
the memory area occupied by the buff| | variable. The buffer should be
filled with zeros (Figure 31). The same variable can be also inspected in
a Watch window.

Address: |buff H

0z40003000: 00000000 OOO0Oooo0
0z40003008: 00000000 OOO0OOOOO
0x40003010: 00000000 DQOO0Ooo00
0x40003018: 00000000 DOO0OOOOO
0x400030Z0: 00000000 DO0Oooo0
0x400030Z8: 00000000 DO0OOOO0O

- nnnnnnnn hd
{4 ] ML AMemory #2 4 Memory #3 T4l

Signum Systems JTAGjet Driv |E1: 0.00000000 sec

Ferniotw

FIGURE 30 The memory window displaying the buff| | variable at address 0x40003000 as filled with

null characters.

Set a second breakpoint on line 11 in the main.c module. Then run the
application code once again. This time the code copying the string
“Hello World” to the variable buff] | is executed. The application stops
at line 11 in main.c (address 0x400001DC in Disassembly window). See
Figure 32 below.
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£ 23 WIEaSSEMIY J J k‘zﬁ
M- #include <string. h> 0x400001C4 EZ344001 ADD R4,.R4,#L]
02 | char buff[256] = { O }; Oz400001CH E3540C01 CMP R4, #0=z0C
a3 Oz400001CC  3AFFFFF2 BCC Oz40000:
04 int main {(woid) TR0 strepy( &buff[0]. "Hello Woz
05[] 4 @0z400001D0 EZ28F1014 ADD R1.PC,#(
06 int i; 0x400001D4 ESSFO0O0OC LDR RO, [PC.,?
0?7 for (i = 0; i < sizeof| O0x400001D5 EBODOOOG BL O0z40000:
08 buff[i] = '40'; 1 while (1) {
03 ¥ =0x400001DC EA0D00000 B Oz40000:
!10 strepyl shuff[0], "Hel 12% 1++;
1 while (1) { 0x400001E0 EZ344001 ADD E4.R4,#(
12 it++: O0z400001E4 EAFFFFFD B O0z40000:
13 ¥ 0x400001ES 40003000 DD Oz40003C
14} 0z400001EC  6CACHS45 STCVSL
15 = O0x400001F0 BF57206F GSWIVS
0x400001F4 00646C72 REBEQ
4 (=1}

FIGURE 31 The application was executed until the breakpoint set at line 11 of the main.c module.

7. Verify that the contents of the buff| | variable in the Memory window
has changed. Right-click in the window and select ASCII from a popup
menu. The Memory window, now in the ASCII mode, shows that the
string “Hello World” has been copied to the variable (Figure 32).

Address: [buf [« |XW
0x40003000: Hello World...] oo
0x40003013: & vvvrrnnnnnnns Unsigned ¥
0240003026 - oo oveennnnnn. Signed
0240003039 «oooneennnnnn.
0240003040 « oo vneeennnnn. -

|024000305F: - oo ool st

E . Float

LR L #1 )\Memorr #2/( Memory # Double

Signurn Systemns JTAGjeE Driv 1 0,00000000 sec

FIGURE 32 The buff[ ] variable, displayed in ASCII format, contains the “Hello World” string.

8. Finish the debug session by clicking the Start/Stop Debug Session
uVision3 toolbar button again. uVision3 closes the Disassembly and
Memory windows and returns to the project editing mode.
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Debugging the Hello Flash Application

The Hello Flash application loads into the LPC2129 Flash at address 0x0. It
performs the same actions as Hello RAM, but the code and data are located at
different addresses. Namely, the code is placed at 0x0 and the data at
0x40000000. Since the code is loaded into the flash memory, only one hardware
breakpoint can be set at a time, which steps from the limitations of the ARM

architecture. As a rule, software breakpoints are not allowed in flash memory.

1.

In the Select Target combo box on uVision3 toolbar Select Hello Flash
as your current project target. Load the application into the flash
memory by selecting Download from the Flash menu. The JTAGjet
emulator connects to the target and writes the application code to the
LPC2129 on-chip flash memory. Messages displayed in the Build tab of
the Output window confirm that flash memory was erased and then
programmed with HelloF.AXF application (Figure 23).

Start a debug session by clicking the Start/Stop Debug Session puVision3
toolbar button. uVision3 calls the JTAGjet ARM Target driver, which
connects to the target board and then executes the application from the
startup point at 0x0 till the main() function.

From the View menu, open the Disassembly window and position the
source window with the file main.c in it beside the Disassembly window.
Both windows show that code was executed until the function main() at

address 0x000001AC (Figure 34).
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E] & lszissaniuliy \_; ._J ES]
M- #include <string.h> 5: { [A]
02 | char buff[256] = { O }: (] Inkeds
03 o»0x0000014C E92D4010 STMDE R13!,{R:
4 int wain (veid) 7 for: (1. = Uj-d. ¢ sizesf (buff]

0 06 € 0z000001B0 E3A04000 MOV F4, #0=0(
06 int i: Oz000001B4 EAOQOODO03 B 0x00000:
07 for (i =0; i < sizeof g buff[i] = '~0';
na buff[i] = '\0'; 9: T
09 ¥ 0z000001B& E3A00000 MOV RO, #0=0(
10 strepy( sbuff[0], "Hell 0Ox000001BC ES9F1024 LDR R1,[PC.,¢{
1" while (1) { Ozpooooo1Cco E7Cl0004 STRB RO, [EL,F
12 it+; 0z000001C4 EZB844001 ADD R4, R4, #(
13 ¥ 0z000001CE E3540C01 CMP R4, #0=0(
14} Oz000001CC  3AFFFFF9  BCC O0z00000:
5= 10: strepy( &buff[0],. "Hello Wolss

0z000001D0 EZB8F1014 ADD R1.PC, #(kd
1 [

FIGURE 33 The Hello Flash application executed until C main() function.

4. Set the breakpoint on line 10 of main.c module by double-clicking in the
left margin of the window next to line 10.

5. Execute the application until the breakpoint by clicking the Run toolbar
button. This should fill the entire buff| | variable with zeros. The yellow
arrow showing the current PC position now points at line 10 of the
main.c module and address 0x000001D0 in the Disassembly window.
The current values of ARM CPU registers are also shown in the
Registers tab of the Project Workspace window.

6. From the View menu, open the Memory window. The window appears
at the bottom of the main IDE window. Set the address of the Memory
window to ,,buff” (global variable). This will position the window to
show the memory area occupied by the buff]| | variable, i.e., at address
0x40000000. The buffer should be filled with zeros (Figure 35). The

same variable can also be inspected in the Watch window.
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Address: |buff H

0xz40000000: 00000000 OO0O0ooo
0x4000000&: 00000000 OOOOOOOO
0x40000010: 00000000 OOOOOOOO
0xz40000015: 00000000 OOOOOOOO0
0xz40000020: 00000000 OOOOOOOO0
0z4000002&: 00000000 OOOOOOOO

- OANNnnnn =
Hl4| F]|HEL AMemory #2 4 Memory #3 e

Sigrarn Syskemns ITAG]eE Driv E1: 0,00000000 sec

Mernory

FIGURE 34 The Memory window showing the buff] | buffer at address 0x40000000 filled with null

characters.

Make main.c source window active and click the Step over toolbar
button to step over the current C statement. This executes the code on
line 10, which copies the string “Hello World” to the variable buff] ],
after which it stops at line 11 (address 0x000001DC in the Disassembly

window).

Verify the contents of buff| | in the Memory window. In the Memory
window, right-click and in the popup menu, select ASCII. The Memory
window shows, in the ASCII format, that string “Hello World” was
copied into the variable (Figure 54).

x - = [

Y Address: |buff Decimal
0x40000000: Hella World. ., Unsigned ¥
040000013 v venne Signed 3
0x40000026: ... ... ...
0x40000039: ... ... ... .| -
0x40000040: ... .veeen.., 7 | (e

2 0xz4000005F: ... .....| Float

E LEER RS bll._;[l p\Memory#Zﬁ Memal Couble —

Signum Systems 1TAG et Driv |£1: 0,00000000 sec
FIGURE 35 The buffer buff] | displayed in ASCII format with the string “Hello World” in it.

Finish the debug session by clicking once again the Start/Stop Debug
Session toolbar button. uVision3 closes both the Disassembly and
Memory windows and returns to the project-editing mode.
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Working with JTAGjet-Trace

This chapter describes how to use JTAGjet-Trace with the Keil MCB2100
board. The board contains Philips LPC2129 ARM device which is based on the
ARM7TDMI-S core.

FIGURE 36 JTAGjet-Trace connected to the MCB2100 board.

Usually, these boards do not have the ETM connector installed, so you must do
it yourself. The ETM connector is made by Tyco and the correct part number

for a standard PCB (0.062 thickness) is: 767054-1. These connectors are
available form Signum Systems and from any Tyco distributor.
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Caution

*  Keil MCB2100 Rev 2.0 (and possibly eatlier versions) board has a wrong pinout of
ETM connector, making it impossible to use the ETM trace module with this
board. DO NOT PLUG JTAGjet-Trace to this ETM connector. This problem
has been fixed with Rev 3.0 of the board.

*  Keil MCB2100 board shates the ETM pins with LEDs. If your application is
blinking LEDs, these LEDs will not blink if ETM port is enabled.

JTAGjet-ETM Hardware Setup

It is assumed that the JTAGjet-Trace SOFTWARE and USB drivers were already
installed. If not, install them before connecting to the target board.

1.

Make sure you have the MCB2100 board revision 3.0 or later with ETM
(P6) connector installed.

Verify that the following jumpers are installed:

JP9=0ON (enables the JTAG port on Reset — factory default)
JP8 =ON (enables the ETM port on Reset — not installed by factory)

Make sure target board is not powered. Connect the JTAGjet-Trace to the
ETM connector on the target board using the blue ETM cable.

Connect power-supply to the JTAGjet-Trace. Power LED should come ON
at this time.

Connect the USB cable to JTAGjet-Trace. The PC should automatically
recognize the JTAGjet on the USB port.

Always power-up the target board last. The JTAG LED on JTAGjet-Trace
should turn ON at this time, which indicates that target power has been
detected and the H/W is ready to be used.
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ETM J8 JTAG

CAN1

LEDs INT1 6V Power
Reset Power LED
FIGURE 37
Note: It is strongly recommended to use USB 2.0 pott. Complete trace buffer

may consist of up to 18 MBytes of trace data and high-speed transfer is essential to
avoid delays when reading the trace. USB 1.1 port will work 40 times slower then the
USB 2.0.

MVision3 Debugger Setup

1. Execute the pVision3 debugger from the Windows Start menu.
Open the Project - Open Project menu and browse to the

Keil\Arm\RV30\Boards\Keil\MCB2100
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folder. Select the Blinky.Uv2 project and click Open. In the Project menu,
select Options for Target “MCB2100 RAM.” Click on the Debug tab and
select Signum Systems JTAGjet from the drop down menu.

@ptions for Tareet MEIZI0DIRAM: E
Device 1 Target I Clutput 1 Listing ] 5 ] Azm ] LA Locate ] L& Mise  Debug ] Utilities ]
" Use Simulatar isten Settings
[ Limit Speed to Beal-Time
I¥ Load Application at Startup v Fiun ta main(] I Load Application at Startup =
Iritialization File: Initialization File:
[ ] [“Ran ini | e
Restore Debug Session Settings Restore Debug Seszsion Settings

v Breakpointz Iv Toolbox ¥ Breakpoints W Toobox

v watchpoints & Pa I watchpaints

W Memony Display I Memany Display
CPL DLL: Farameter: Drriver DLL: FParameter:
[S4RM.DLL |-eLPC2100 SARM.DLL
Dialog DLL: FParameter: Diialog DILL: Farameter:
|DAF|MP.DLL |-p|_P|:21 e |TAF|MF'.DLL |-p|_P|:21 i

Ok, I Cancel | Defaults | Help

FIGURE 38 Selecting JTAGjet in the Options for Target dialog box.

Click OK

For this tutorial we will need the processor to stop before it gets to main().
In order to do this you need to click the Edit button in the Debug tab.
When the text editor opens the RAM.ini file, comment out line:23 “g,
main.”

S R MR MIBp ard SAKe WM ER 21D 0BT niA AN M=1E3
PC = Ox40000000; Z'
¥

LOAD FAM\Elinky INCREMENTALL A/ Download

Jetupi() : 44 Setup for Running
.f’.f’l;x, main

| 4

Text Editor J& Configuration ‘Wizard I/

FIGURE 39 Editing the RAM.ini file
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Most boards come with a 12MHz crystal. However, if your board has a 14.7
MHz crystal installed on it, in order for trace to work propetly, you will need
to modify the Startup.s file. Open the Startup.s file from the Project
Workspace window, and click the Configuration Wizard tab in the bottom
part of the window. Change the value of the PLL Multiplier Selection to 4 to
accommodate the higher crystal frequency.

LR Heey | BRI RS L N e il SR ey | AN ) S LA A T el (s J J LE
Erpandal | Collapseail | Help
Option walue

+I- Stack Configuration {Stack Sizes in Bytes)
+ Heap Configuration
+
—I- PLL Setup
MSEL: PLL Multiplier Selection
PSEL: PLL Divider Selection
+]- MAM Setup

HNEQT

Text Editor Configuration Wizard /

FIGURE 40 Modifying the PLL Multiplier.

Save the file.

In order to compile the project from the Project menu select Rebuild all
target files.

Next, to start the debugger, select Start/Stop Debug Session from the
Debug menu. The program should load into RAM, and the Debugger
should open.

To open the trace window you need to select Trace Window from the
Debug menu. When the Trace window is first opened the trace will be
disabled. To enable trace, you need to click the Control button in the upper
left hand corner of the Trace window. Next, in the ETM Control window
you need to click on the Enable ETM check box.

Note This procedure needs to be repeated each time you start the uVision.
Since the ETM pins are multiplexed with alternate CPU pin functions, leaving ETM
port enabled on start would prevent the alternate functions from working. So it is up to
the user to make a conscious action to enable the ETM trace whenever it is needed.
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EL gyl

General Contral | ETM Trace Settings l Status l

W Enable ETHM

Stop Trace Caphure

" Only when Processor is Stopped
" when Trace Buffer iz Full
" After Detecting theT rigger

[~ Accumulate Trace between Processzor RUMe
™ Manual Start/Stop Mode

Start | |

Configure ETHM ...

Trigger MNaow

Fosition [%] ! ' '! ! 50
r r
-~

Cancel

o]

Apply

FIGURE 41 ETM Control, Enabling ETM

The ETM Configuration window will pop up. In this window you need to
select the correct Board File, the Keil MCB2100 LPC2xxx ETM

Initialization in this case.

IO e |

Board File |[8=05 sz ] F

[4bis -]

ETH Initialization

Trace Port Size

Trace Port Mode |Normal, no Half-rate clocking

Enard File Commands :

Title=Keil MCE2100 LPC2:4« ETM Initialization

Create Mew Board File

Festore Defaults

FIGURE 42 ETM Configuration

Click OK to close the ETM Configuration window. Selected settings are
saved in the project configuration file and will be restored automatically next
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time when the project is opened, so the step of configuring the ETM will be
skipped when trace is enabled next time.

Working with ETM

1.

Select the Status tab in the ETM Control window to display information
related to the ETM resources embedded into the target ARM device. Please
read the contents of the information dialog box and note the description of
the ARM device’s ETM resources (Figure 43). These resources can vary
substantially from one ARM device family to another. Oftentimes, locating
such information in the device’s data sheet is cumbersome.

WS Cominol a
General Control] ETH Trace Settings 5&-‘3 ]

Ernulatar Info
|JT.~'-\Giet-ETM, “er1.04, Capacity: 1M zamples [4.5ME]

ETH Resources

Protocol Wersion: 2ETM~1.2]
Mumber of Addrezz Comparator Pairs: 1
Mumber of D'ata Comparators: u}
Mumber of Memory Map Decoders: 4
Mumber of Counters: 1
Sequencer Present; Mo
Mumber of External Inputs: 2
Mumber of External Dutputs: u}
FIFOFULL Logic Prezent: Ma
Half-rate Clocking Supported: ez
Full-rate Clocking Supported: Mo
Mormal Format Supported: ez
tultiplexed Format Supported: Mo
De-multiplexed Format Supported: Mo

Ok | Cancel

FIGURE 43 ETM Status tab showing the LPC2129 ETM resources

Select the ETM Trace Settings tab to make sure that the Capture
Complete PC Trace is enabled and that the Data Tracing check boxes are
cleared (Figure 44). Click OK to complete the trace configuration setup.
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ool
General Control - ETM Trace Settings ] Status]

Program Counter [PC) Tracing Mode
* Capture Complete PC Trace

" Start PC Capture at Address

" Start/Stop Tracing on Addresses
¢ Capture PC in Address Rangs

EBegin: End:

Data Tracing ode
™ Capture Data Values

™ Capture Data Addresses
—

Begin: End:

——

al

FIGURE 44 ETM Trace Settings tab.

Once the ETM is enabled, the Trace window will be cleared. The bottom
status line shows now the current status of the trace; the Trace Clock

frequency is approximately 60.00 MHz (Figure 45). The displayed frequency
should be the actual CPU clock frequency.

Tyl - Hiiilips LDe] ) .__j_]@"
[Contol.] St | fecie| Clear | <[[Quey M5 <] »| I Guem.| I Fiter.| Fields..| Save..|
# | PC | Disas | Source | MemAddr

Trace buffer is empty

Eatus: MotActive, Emply

Trace Empty (0%}

Trace Clock: ©0.00MHz

FIGURE 45 Trace Display Status bar showing activity, % usage and Trace Clock frequency

If the Trace Clock frequency in the Status bar displays 0, there is a problem
with the target board, or the ETM connector is not plugged in all the way, or
the jumpers are not installed propetly. Please make sure the displayed
frequency is correct for the application and not more than 60 MHz (silicon
limitation) before continuing with the tutorial.
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To capture the execution of the startup code only, open the Disassembly
window, scroll down to address 0x40000314 BEQ main (0x40000334)
and insert a breakpoint by double clicking on the leftmost column. A red
square will appear, signifying the placement of a breakpoint. Now make sure
that the Trace Window is open and click the RUN button on the tool bar to
start program execution. When the breakpoint stops execution, the trace will
display the end of the trace buffer, showing the last several executed
instructions.

Irace = Philips P2 9a) M=E3
Contiol ] Start | Resume| Clear | < |[Guery =] 2| ™ Buew.| T Fiter Fields...| Save
i | PC | Disas | Source H,
#7 40000000 LDR FC.[EC #+0x18]  Vectors DR FC Reset_iddr [
#14 40000040 IDE RO, [PC, #+0xbc] IDR RO. =PLI_BASE =
#15 40000044 MOV R1.#0xaa MOV R1l, #0xid
#16 40000048 MOV R2. #0x55 MOV R2, #0x55
*#17 4000004C MOW R3 #0=24 MHov E3. #PLLCFG_WVal
#18 40000050 STR R3. [RO, #+0x4] STR R3. [RO, #PLICF3 OFS]
#19 40000054 MOV R3. #0xl MOV R3. #PLLCON_FLLE
#20 40000058 STR R3. [RO. #+0] STR R3. [RO. #PLLCON_OFS]
#21 4000005C STR R1.[RO.#+0xc] STR R1l. [RO. #PLLFEED OFS]
*22 40000060 STE Rz [RO.#+0xc] STR EZ2. [RO. #PLLFEED OFS]
*23 40000064 LDRE R3, [RO, #4+0x8] PLL Toop LDR R3. [RO. #PLLSTAT_OFS]
#24 40000068 ANDS R3.E3, #0=400 ANDS R3, R3, #PLLSTAT_PLOCK
#25  4000006C [—]BEQ 0240000064 BEQ PLI_Loop
#26 40000070 MOV R3, #0x3 MOV R3, #(PLLCON_PILE | PLLCOH_. ..
< I ]
Status: Notactive Last Sample #85 ( 0%) Trace Clock: 60.00MHz

FIGURE 46 Trace Window showing the end of startup code written in assembly language

To fill the entire trace buffer with trace history, click the trace Control
button and make sure the Stop Trace Capture When Trace Buffer is Full
option is selected. Continue running the program by selecting RUN again.
The trace buffer will accumulate a large amount of samples before it gets
full. At that point, the Trace window will stop acquiring more data and begin
displaying the captured information. Press the red HALT button on the
toolbar to stop the CPU. This will allow the debugger to update the open
memory and register windows.

Synchronization with the Disassembly window To see the trace buffer in the
context of the loaded code, select a sample using the mouse or the arrow
keys in the Trace window. The current trace sample will be highlighted in
yellow. At the same time, in the Disassembly window a yellow right arrow
will mark the code instruction that generated the highlighted trace sample.
This synchronization between the Trace and Disassembly windows is
referred to as CodeFocus.

Trace Filtering The ability to hide unwanted information from the trace
buffer to get a clearer picture cannot be overestimated. Trace filtering is
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easily accomplished by double-clicking in any column in the Trace window
with the exception of the Time Stamp column. For example, to see only
trace frames that contain C source lines, double-click inside any Source line
column. In the menu that appears, select “Filter non-empty Source”

Tag

Filter

FIGURE 47  Filtering lines with non-empty source lines

The Trace window will filter out all frames without C source associated with
them. With only lines of C code displayed, program execution will be easier
to analyze.

Troes - Piiilips LI = a‘
Contral.|  Start HESumEl Clear j Query = j [~ Quen..| ¥ Filter Fields...| Save
# | PC | Disas | Source |

4000037C MOV

Rl #0=£ff0000 I0CLEL 0=00FF0000

_#1E

T#3Y 40000378 EL

% Delay =~
_#38 400001C0 STHFD £

<% Del,

~% Read A<D I

Status: NobActive Last Sample #348605 (516} Trace Clock: 60.00MHz

FIGURE 48  Filtering to show only the rows with C code

Using Query To return to the unfiltered view, uncheck the Filter check box
on the toolbar. Click on the Query drop down list and change the query to
look for the next Function. Keep pressing the forward [>] button until int
putchar(int ch) {is found. Double click on the PC column of that trace
line and from the menu select “Filter only PC = 0x40000414”. This will
change the filter to show only calls to putchar. This will allow us to measure
the frequency of the calls and determine if the interval between calls is
constant.
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10.

To find out how often the putchar function is called, scroll the trace
window to the right to see the TStamp column and double-clicking on it
until it shows the time in delta mode and cycles [dt][cyc]. At the end of the
process, we find that the call takes place every 124160 CPU cycles. To
convert this value to microseconds, click on the TStamp header and select
the usec from the list.

Now double click anywhere in the time stamp column to change the display
to [abs][us]. Scroll to the end of the buffer to see how much execution time
is covered by the contents of the trace buffer. A 256K buffer, the smallest
available, is capable of storing over 11 msec worth of a program running at
30 MHz. With the largest trace buffer of 4M, this capability is 16-fold larger.

[6 7yl - s LHe s ) M=
Control, Stat | Fesume| Olear | <|[Function =] >| I Quem.| @ Fiter. | Fields.| Save..
# | PC | Disas | Source | M..| R.] M.| TStamp [dt] [cyel
8, 40000414 putchar i +1 d

I
0
0
0
0
0

40000414 putchar

Status: MobActive Last Sample # 1048551 (100%:) Trace Clock: 60,00MHz

FIGURE 49 Filtered trace showing calls to only one function.

As you probably noticed, our experiment filled the trace buffer in an instant.
This is because the buffer stored the samples indiscriminately without
eliminating such uninteresting fragments of the application as loops waiting
for ready bits or software delays. This can easily be amended by pre-filtering
the data that comes into the trace buffer so that only the relevant
information is retained. One way to do it is to set the trace to capture
execution in PC address range that interests us.

Please uncheck the Filter to see all samples, and then click on the CLEAR
button to erase the trace buffer. Now open the Control dialog box and
select the ETM Trace Settings tab.

In the Settings tab, select the Capture PC in Address Range setting and
enter the following addresses:

Begin: 0x40000330 End: 0x400003ac

These settings will capture execution trace of the main.c program loop only,
and any function calls outside of main will not be recorded. This is a great
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way to catch the profile of the application as you can see clearly the timing
of the major system functions.

Click OK to save the settings. Restart the debugger by clicking Start/Stop
Debug Session in the debug menu twice. Open the Trace window again,
and make sure that Trace is enabled.

Click the Run button. Notice that the trace buffer fills much slower this
time, as it needs to make selections in order to store only the lines in the
main loop. When the trace fills up to about 2% stop the CPU by clicking the
red Halt button and hit the Home button on your keyboard to see the

beginning of the trace. The window should look similarly to that in Figure
50.

ipace —Philips P61 24) [ IE]
Control. Start | Resume Clear j Query - ﬂ I™ Query...| T Filter. Fields...| Save..
2 | Pc | Disas | Source | M R.] M.| TStamp [d1] [us] | D.] 84l
#& 40000324 STHFD set, {IR} int main (void) { +0.017 & |
*7 40000338 SUB SF,.SF, #0=4 +0.233
#*#12 4000033C MOV Rl #0=f£0000 IODIR1 = O=00FFO0000; +0 050
#13 40000340 LDR RO, [PC. #+0=78] +0. 033
#14 40000344 STR Ri,[RO, #+0] +0. 250
#15 40000345 LDR Ri.[PC. #+0x74] ADCR = Ox002E0401: +0.050
#16 4000034C LDR RO, [PC. #+0x74] +0. 033
#17 40000350 STR Ri.[RO.#+0] +1 467
#21 40000358 HOW RE1.#0=10000 for (n = 0=00010000: n <= 0O=00 +0. 017
#22  4000035C ADD RO.SP. #0 +0.033
#24 40000360 STR R1.[RO.#+0] +0.017
#25 40000364 B 0=400003% +0.050
#28 4000039C ADD RO.SP. #0 +0.050
#31 40000340 LDR RO. [RO. #+0] +0.017
i | Ed
Status: NotActive Last Sample #16333 ( 29} Trace Clock: 60.00MHz

FIGURE 50 Filtering to show calls to one function only.

The green lines in the Trace window represent trace discontinuities. As
expected, the trace started tracing from the first line of the main program
(main) and stopped on 0x40000350, which is there where the first function
(init_serial()) was called. We find that this function stopped the trace for
1.467 ps and started to capture again when it returned to the main program
to execute the for loop. The trace captured a few lines from main and
stopped again when delay() was called, which took 34085.792 us.

To eliminate any function from the trace, we must use the Start/Stop
Tracing on Address feature. Also, it is necessary to enter the function’s exit
address in the trace Begin field and the function’s entry point in the trace
End field. In this example we enter 0x40000480 in the Begin field and
0x40000414 in End field. The address placed in the Begin field is the entry
point of the putchar() function, and the address placed in the End filed is
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the exit address of putchar(). Figure 51 shows an example with the putchar()
function filtered out.

-

|k yaee g e DG 199 =
Contol.|  Start | Resume| Clear | < [[Quen =] 2| T Quew.| T Fiker. | Fields...| Save..

2 | Pc | Disas | Source (=]

#320 40000154 BNE 024000018c =

#323  40000168C ADD R1.SP.#0 putchar (*p++):

#324 40000190 LDR RO, [R1.#+0]

#325 40000194 ADD R2.RU, #0x1

#326 40000198 STR RZ.[R1.#+0]

#327 4000018C LDEB EO.[RO. #+0]

#328 40000120 BL _putchar

#3471 40000478 BX 1R

#344 40000144 ADD RO, SE, #0 3

#347 40000128 IDR RO, [RO. #+0]

#350 400001AC LDRB RO, [RO. #+0]

#351 400001B0 CMP RO #0
(= SIS | >
Status: MotActive Last Sample #1048555 (100%:) Trace Clock: &0.00MHz

FIGURE 51 Trace with the putchar() function filtered out..

In the above figure you can see that where putchar() was called there is a
green line signifying a trace discontinuity because the code inside of the
function was filtered out.

Data Tracing

Tracing of code execution is an excellent method for detecting many
programming errors. However, without an ability to visualize data transfers, it
may be hard to see what the application is actually doing. In typical C code, most
problematic places are prologue and epilogue of functions where several 32-bit
CPU registers are transferred to or from the stack with the STMIA and LDMIA
instructions.

The Philips LPC21xx data sheets do not mention the capability of data tracing
over the ETM, which may suggest that it is not supported, most likely due to the
lack of bandwidth on the 4-bit ETM.

Nevertheless, our experiments show that if data access is not very frequent,
some data variables may be successfully traced even on a 4-bit ETM port.
Frequent variable access will overflow the on-chip ETM FIFO, causing loss of
PC information. Therefore tracing variables may require a certain amount of
caution.

In the ETM Control dialog box, you can choose to trace the variable(s) address
or data or both. Since each variable address is 32-bit long and most data contain
32-bit values, up to sixteen clock cycles may be used just to export each variable.
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Thus, whenever possible, using byte variables will save a lot of bandwidth when
tracing.

1. To trace what is read and written to the 1O ports, click on the Control
button, select the ETM Trace Settings tab and make sure the Capture
Complete PC Range is selected (Figure 52).

In the Data Tracing section right below, check all three boxes and enter
the addresses 0xE0028000 and 0xE002801c in the Begin and End fields,
respectively.

ETM Gontrol B3

General Control - ETM Trace Settings ] Status]

Program Counter [PC) Tracing Mode
* Capture Complete PC Trace

" Start PC Capture at Address

" Start/Stop Tracing on Addresses
¢ Capture PC in Address Rangs

EBegin: End:

Data Tracing ode

v Capture Data Values

Iv Capture Data Addresses

[v Limit Data Tracing to D'ata Address Range

Begin: {0=E 0025000 End: |O=EO02807c

Ok | Cancel | |

FIGURE 52 Adding tracing of variables to the ETM settings

2. Click OK to close the Control window. Restart the debugger by clicking
Start/Stop Debug Session in the debug menu twice. Open the Trace
window again, and make sure that Trace is enabled.

3. Press the Run button. The trace will fill instantly and display new data. To
find the data variables in the trace, double click in the MemAddr or
MemData fields and select Filter non-empty MemAddr. This will only
display the trace frames with valid MemAddr fields. In our exercise, only the
writes and reads to the IO ports and the associated data values are shown

(Figure 53).
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—

Trace - Philipsl PC2124) - 1E] <]
Conwrol. | Start | Resume| Clear | ¢ [[Quen =] »| 7 ouew.| ® Fiter. | Fields. | Save.

| Source | MemaAddr | Rd... | MemData TStamp [d| ':'

E0DZ2801%8 QOFEQOQD. +2

4
#B48270

40000374 STR Rl1.[RO, #+0] EO02B8014

N N J led

Status: MotActive Last Sample #1043549 (100%) Trace Clock: &0.00MHz

FIGURE 53 Filtered trace showing only read and write to the 10 ports operations.

Using the Logic Analyzer Window

The pVision3 debugger allows monitoring program variables during program
runtime using a configurable Logic Analyzer window. To open the window,
select Logic Analyzer Window from the View menu or press the Logic Analyzer
Window toolbar button.

The JTAGjet ARM Driver for pVision3 allows simultaneous monitoring in the
Logic Analyzer window of up to two program variables. This is accomplished
with the assistance of the ARM CPU hardware breakpoint/watchpoint registers.
These can be used as ordinary hardware breakpoints! or as watchpoints to catch
write operations at specific memory addresses. When the memory location
whose address has been loaded into the Watchpoint register is written, the CPU
stops. The value of the variable is then read and program execution resumes. As
this method stops the CPU for a few milliseconds only, it can be used safely
whenever the program does not depend heavily on external real-time events.
The Logic Analyzer window’s limitation on the number of the monitored
variables stems from the fact that the ARM7 and ARM9 processors are
equipped with only two hardware breakpoint/watchpoint registers.

To configure the Logic Analyzer window for monitoring variables, press the
window Setup button and add the names of the variables in the Setup Logic
Analyzer dialog box that appears (Figure 54).

! Hardware breakpoints can be set in Flash memory.
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Sutin Lugie Affalmdr

| Current Logic Analyzer-Sighals:

E=port Signal Definitions... |

3 >!
Signal Dizplay Dizplay Range
Dizplay Type: m (E™ ﬁHFF—
Calar: I x| | Min: {DHD—
[ Hexadecimal Dizplay
~Display Formula (Signal & Mask] >> Shift .
#ind Mask: ]‘ﬁ;EFF‘FFﬁFF‘— Shift Right: ]‘g‘—
- Expart / [mpart :

Import Signal Definitions. .. ‘

Kill &l ] B ]

Help |

FIGURE 54 Adding variable names for monitoring in the Logic Analyzer window.

Complete the setup and close the dialog box.

Remove or disable all breakpoints currently set and run the program. The

“Logic Analyzer started ...”

message is displayed in the pVision3 Output

window. The Logic Analyzer window begins displaying the monitored variables
as they are modified during program execution.

To stop variable monitoring, stop the CPU. The pVision3 Output window
displays the “Logic Analyzer stopped (nnn records sent)” message. A typical
graph plotted for two variables, Loopcnt and Factor, is shown in Figure 55.
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FIGURE 55 Example graph plotted in the Logic Analyzer window.

The Logic Analyzer window monitors variables only when your program runs
freely, that is, when it is executed using the Run command.

Variables are not monitored when stepping through the program (actions Step
Into, Step Over and Step Out) or when executing it with the active breakpoints.
When the Logic Analyzer window is set up for monitoring variables and the
CPU is run using the active breakpoints, the pVision3 Output window displays
the message “!! Breakpoints are in use — Logic Analyzer not started.
Disable breakpoints to use Logic Analyzer.”

Variables are also not monitored when the Logic Analyzer window is closed,
even if the CPU runs freely and the window is setup for variable monitoring.
This prevents stopping the CPU momentarily for reading the values of modified
variables when the window is closed.

For more details, please refer to the description of the Logic Analyzer window
in the pVision3 documentation.
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Appendix

Advanced JTAG Configuration

As mentioned in section Configuring the] AGjet ARM Driver on page 25, the
ARM Target Driver Setup program allows you to customize the JTAG cable pin
assignment and characteristics. To customize the pins further, click the
Configure Chain button or the Detect Clock button and then select Advanced in
resulting JTAG Configuration dialog box. This brings up the Advanced JTAG
Configuration dialog box (Figure 54).

Extreme caution should be exercised when reconfiguring the JTAG cable pins.
Make pinout modifications only if there are problems connecting to the target
board, or if a specific target board requirement must be met.
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FIGURE 56 The advanced JTAG Configuration dialog box.

The Advanced part of the JTAG Header and Clock tab displays the status of the
JTAG header along with controls determining how the JTAG pins are to be
terminated or set when the target is powered-up. The dialog box also allows you
to change any of the JTAG pins, which may be useful when troubleshooting

JTAG chains on new boards.

Troubleshooting

1. Make sure that your J[TAGjet emulator uses its latest hardware image.
The Emulator Diagnostic Utility, EmuDiag, enables you to update the
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JTAGjet firmware using the procedure described in the EmuDiag Help
file. EmuDiag can be downloaded from www.signum.com/support.htm.

Use the EmuDiag. EXE program to test the JTAG connection.

Make sure that the JTAG clock is stable, and its speed does not exceed
the recommended value. Recall that the JTAG clock should not be
faster than 1/3 of the current CPU frequency. As some CPUs start up at
a very low CPU clock speed, verify the lowest CPU clock rate and set
the JTAG clock to 1/3 of that rate.

For ARM cores with the name suffix —S, select Adaptive/RTCK clock.
Otherwise, the driver may not communicate reliably with the target
board.

Use AutoDetect and Verify in the JTAGjet Configuration dialog box
(Figure 26) to test and verify your scan chain.

Make sure that the CPU memory and PLL are correctly configured. Do
that by verifying your application startup code and, if necessary, by
preparing the correct board script file *.INI executed by uVision3 when
connecting to the target.

SWII-Keil-uVision-Driver 3.1 760
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