STR7 Dev Board

STR71x Software Development - Getting Started

I ntroduction

This document provides an introduction to the STR71x Evaluation board describing how to set up
the board and the software environment required to develop an STR71x application from scratch. It
summarises the different steps needed to configure the development tool chain and how to use the
template software library to build and to debug a sample STR71x application on the target
hardware.

It coversthe following:

Board layout

Connecting the board

Power supply configuration
Boot configuration
LCD/LED/CONZ2 configuration
JTAG connection

Installing software

Launch Idealist

Open one of the examples
Project settings

Building the project

Open the debugger and download the code
Run the program

Stop the program
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STR7 Dev Board

Board layout
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Figure 1: Board layout
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Connecting the board

Dev Board
CAN or USB
RS232
JTAG interface
Power supply
PC

Figure 2: Host to board connections

Power supply configuration

The board requires a9V DC 0.5A power supply with a2.1mm DC plug, centre pin positive.

This suppliesa5V DC regulator for the LCD and CAN bus alongside a dual output regulator
supplying 3.3V DC and 1.8V DC for the micro-controller and other peripheras. The 5V and
3.3V railsare aso connected to pins 1 and 3, and pin 2 of CON2 respectively for off board

prototyping.

The 3.3V and 1.8V rails are jJumper selectable aongside a 1.8VBKP supply to the micro-
controller that enables operation with or without use of the on-chip 1.8V regulator and to aid
development of low power operation modes.

Link Voltage
LK15 3.3V
LK16 1.8V
LK17 1.8VBKP

Table 1: Power supply configuration

The default condition iswith al three links made, i.e. al supplies available to the board.
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Boot configuration

STR7 Dev Board

Four different boot modes are available which can be enabled by means of the three input pins,
BOOTEN, BOOT1 and BOOTO.

BOOTEN | BOOT1 | BOOTO
LK18 LK19 LK20 MODE
0 X X
1 0 0 USER: boot from internal FLASH memory
1 0 1 System Memory Boot
1 1 0 RAM: boot from interna RAM
1 1 1 EXTMEM: boot from external memory

The default condition is 100, i.e. USER: boot from internal FLASH memory

L CD/LED/CONZ2 configuration

Table 2: Boot management

There are 14 configurable 1/0O’s available on the board, LK1 to LK14. All 14 are permanently
connected to CON2 and all can be connected to aLED. The LCD requires 12 1/O’sin 8-bit mode
(LK1 to LK12) with SW1 and SW2 using LK13 and LK 14.

Anglia Designs

Link | 1/O | left | off |right
LK1 | P19 |LCD | CON2|LED
LK2 | P1.8 |LCD | CON2 | LED
LK3 | PL.7 |LCD | CON2 | LED
LK4 | P16 |LCD | CON2 | LED
LK5 | P15 |LCD | CON2 | LED
LK6 | P14 |LCD | CON2 | LED
LK7 | PL.3 |LCD | CON2 | LED
LK8 | P1.2 | LCD | CON2|LED
LK9 | P0.12 | LCD | CON2 | LED
LK10| P0.13 | LCD | CON2 | LED
LK11|P0.14 | LCD | CON2 | LED
LK12| PO.0 |LCD | CON2 | LED
LK13| PO.1 | SW1|CON2 | LED
LK14 | P1.14 | SW2 | CON2 | LED

Table 3: 1/O configuration

Getting started — Revision 1.2

Page 4 of 15



STR7 Dev Board

The default condition isfor the LCD to be in 8-bit mode (LK1 to LK12 in left hand position) and 2
LED’sto be selected (LK 13 and LK 14 in right hand position).
JTAG connection

The JTAG interface is designed into the main board but as an independent circuit that can be
broken off if required. A 20-way IDC cable links the main board and the JTAG board viatwo 20-
way box headers, CON9 and CON11. A 25-way parallel cable connects the JTAG board to the host
PC.

Main board

20-way

— IDC cable
JTAG board

L ToPC

Figure 3: Connecting to the host PC

Installing software

IDEali ST isthe free debug software supplied with the STR7 development board along with the
STR7 toolchain, ‘sarm.exe . Install both applications on the host PC.

The Anglia IDEali ST isa 32Bit integrated Development Environment for ST’ s range of
microcontrollers. It isagraphical front-end to the build tools available from ST to write and build
code for their range of microcontrollers without having to use acommand line. It offers support for
the range of ST6, uPSD and STR7 ARM7 microcontrollers.

The IDE is ssimple and easy to use with all the necessary tools available without having to leave the

IDE. Wizards are available to help you create and edit projects so keeping track of your codeis
easy. It features afully integrated syntax editor to make writing code easier.
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Launch IDEaliST

Once the board has power and is connected to the host PC launch IDEaliST.

%1 Anglia IDEaliST RG]

it Options Yew Buld Tools Plugn Window Help

onE Ze .

Ready LD, Col 0 [pos [ovR | |

Figure 4: Launch IDEaliST

Open one of the examples.

Open |EE|

Look i | ) leddemn. I = 8 i

File name: [{t:ddbmaw I Open

Files of type: [J.E?&gﬂm’ﬁ?qigcﬁiw _LI Cancel |
— o |

Figure 5: Open an example — File>Open Proj ect>lcddemo>lcddemo.stw

The default file typeis‘.stw’ (Idealist project file extension) and by opening thisfile all relevant
project files are loaded into the workspace. Folders for Source, Include and Dependencies can now
be viewed in the left hand column and can be opened to show the appropriate code.

There are several examples for both versions of the board along with the relevant application notes

from ST in pdf format. All Files (*.*) needs to be selected from the Files of type: drop down
window.
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Below isabrief summary of what examples are available.

AN1782 How to use the STR71x 12C peripheral to communicate with an 12C Protocol-
Compatible Electrically Erasable Programmable Read Only Memory (EEPROM).
The application note uses the M24C08 which is a member of the M24CXX
EEPROM family. The software implemented manages Write and Read Modesin
communication between the STR71x 12C interface and the M24CO08.

AN1797 How to create a standard communications interface between a STR71x
microcontroller and a PC. This communication is done through the STR71x UART
peripheral and a seria port of the PC using the RS 232 protocol.

AN1798 How to reduce the conversion time of the A/D Converter of the STR71x
microcontroller, when only one input needs to be converted. To do thiswe use
Round Robin mode instead of Single Channel mode to convert an analog input
signal which must be connected to all four analog input pins of the converter.

AN1810 This shows an easy way of communicating between a STR71 microcontroller and a
M25P10-A SPI Serial Flash memory. The purpose isto perform, through BSPI, a
write in the memory, followed by aread of the written data.

EvaStr71/2/3 ST source code for ST STR710, STR720 and STR730 Eval Boards libraries.

Hello A simple ‘hello world’ compiler demo.

Hellocpp The same as above but in C++.

Lcddemo Thisis an example program that demonstrates the use of the LCD and will display
‘* AngliaSTR7 * ** Demo Board **’ and flash LED 14 about 3 times a second.

Libstr71/2/3x Source code for the STR710/710/730 software library.
Scripts These are linker and debugger scripts to put in new projects.

Usb71/2x Thisis an example program that demonstrates the use of the USB version of the
board.
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Project settings.

STR7 Dev Board

Setup: Compiler options, in particular, the STR7 device, include and object directories.

Linker options, in particular, the linker script and user libraries.
Build settings, in particular, the debugger script, paralel and GDB port.

Anglia Designs

STR7 Build Settings

STR7 Compier Optians | STR7 Linker Options | Diebug Options |

|- STRT Device | Optimisations: |No Dptimization =
Watmings: Level 1 %

Code Generation -
¥ Enable APCS [fum Procedure Call Standard]
[T Support Calls between Arm and Thunb Instuction Set

™ Stict AWSIC I7 Enable Listing
7 Compile Thumb Code 7 Spit Functions
I” Big Endian 7 Spit Data
¥ Debugging Infarmation I7 Enable C++ Support
1 Other Optians -
Include : W Seperate dirs with ;

Obijects Folder obj

Other Commands : |

K. cancel | oy |

STR7 Build Settings

STRT Compier Optians STR7 Linker Options | Debug Optians

Output Mame:  |loddema 7 Creats Library

Linker Options  Wector F\emapping =

Default [Reset State] v

[T Ignare System Libraries ™ Hard

¥ |gnore Spstem Startup Files

¥ Enable Garbage Callection ¥ Debug Code In Ram
7 Use Math Libraries

1~ Other Dptions

Linker Seript: ramid - Seperate dirs ith ;
User Libs : [str71d
Lib Dir: [

Other Commands |

Create Other Farmat - |None b

K. cancel | oy |

STR7 Build Settinps

STR7 Compiler Options } STR7 Linker Optians  Debug Options 1

1 Debugger Setup

Debugaer (GDB) Seript target ini -

Other Commands: |

Hardveare Setup

Parallel Part: || pT1 - Speed: |4 -
GDB Port 5088

I uitoBiart DEDemon when Debugging

’TI Cancel J Gl }

Figure 6: Setup Project Settings — Options>Project Settings
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Building the project.

Project foldersin the left hand *Workspace’ window can be added to by right clicking on them and
browsing to your file. These files can be viewed in the main window by double clicking on them.
Help filesincluded in the package can be selected in the same window by clicking on the Help tab.

%1 icddemo - Anglia IDEaliST - [main.c]

ons Yew Buld Tocls Pign Window Hel ;j
- A s nE o, |Be s

conponents sre provided as iz and has no varranty,
e free to usesmodify any of the provided
ur applications with the expressed linitation

cods at your oyn risk in yo
af lisbility (ses below)

LINITATION OF LIABILITY: ANGLIA SHALL NOT BE LIABLE FOR ANV 10SS OF PROFITS,
10SS OF USE, 10SS OF DATA, INTERRUPTION OF BUSINESS, NOR FOR INDIRECT. SPECIAL.

INCIDENTAL OR CONSEQUENTTAL DAMAGES OF A4NY KIND VHETHER UNDER THIS AGREEMENT OR
OTHERWISE. EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAWAGES,

EE R KR AR AR A

Author . Spencer Oliver
ek i wiw.angliz-designs com

#include 71z lib s
#include "led h! ||

% Delay for 600ns */
void delay(void)

wolatile int i, j;

e

whilefi<i) {
for(i=0; 1¢OmIFFFF di4te):
It

3

extern void I1CD Delay(int Factor); f

Erroent - Lo

* [C<Frogran FilesvAnglia~IDEAlIST eRanples ate7 ICIaenc Sro Stattup S —narch-arnvit —mapss —g —Wall —00 —1include —Wa,—ds: A
Compilin |

% = 9 :
IC: ogran Files\Anglia IDEaliSTexanples str? leddencisro wectors.c —march=arnvit —mapes —g —Wall —00 —Tinclude —Wa.—-de:
Lling

iles\AnglianIDEaliSTexanplestistr?\leddenchsrchled o —narch=arnvdt —mapes —g —Fall —00 -Tinclude —Va,--defsyn
In function up'
5 ng: large integer implicitly truncated to unsigned type

. bivloddemo map —Wl, ——go-sections —o objsloddeno slf -—nostartfiles objsmain. o obj‘vestor o obisstartup ¢
Succes: % ~
< [ |\Build £ Debug ), Findin Files el | »
Ready L1, Colt 0os |

Figure 7: Build the project — Build>Build

The ‘Output” window along the bottom of the page displays the progress of the compiler and any
errors.

Before debugging, check that the Build Settings/Debug Options are configured to match your target
hardware. Check a GDB script has been selected - thisis used to setup target settings for the debug
session. Thisisatext file which GDB will read at start-up. More information can be found in the
debug manual. Insight GDB will aso need configuring to the same settings as here, i.e. GDB port
needs to match. The script can also be used to setup external memory interfaces, for an example
look in target.ini in the project folder.
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Target Selection _

# et breakpoint at 'main’

‘Connection: i . .
Target [GDBserverTCP =] 7 Set breakpaoint at 'exit
Hostname: | I Set breakpoint at |
Fart: |8888 = Display Download Dialog

= Use xterm as inferior's thy

= Fewer Options

Run Cptions
~Run Method

W Attach to Target
& Run Frogram

¥ Download Prograrm @ Continue from Last Stop

Command to issue after attaching:

caes | 1 |

Figure 7: Setup Target Properties— File>Target Settings

Open the debugger and download the code.

main.c - Source Window

File FRun Yiew Control Preferences Help
FOCE| NG | AAEQ 8B | &
[main.c ~| [main | [sourcE -
i 38 RCCU_MCLKConfig{ RCCU_DEFAULT }; ff FACT B:1
= a9 RCCU_FCLKConfig{ RCCU_DEFAULT }); F7 FACT1 B:1
= 48 RCCU_PCLKConfig{ RCCU_DEFAULT }; f7 FACTZ B:1
- m RCCU_PLL1Config{ RCCU_Mul 16, RCCU_Div 4 ); /7 DX 8:2 HX B:1
o 42 RCCU_RCLKSourceConfig({ RCCU_PLL1_Output });
43
= 4y LCDSetup{ EIGHTBIT };
= 45 PrintData{ ROW1, 8, "= Anglia STR7 *" );
= 1] PrintData{ ROW2, @, "+** Demo Board ==" };
47
48 // P1.14 as output PP
= 49 GPIO_Config{ GPIO1, {1<<14), GPIO_OUT_PP };
58
51 while{1) { El
52
[ =l 7 *onnnlan auabnat ot
4 | v
"Program not running. Click on run icon to start. [208802d4] 37

Figure 8: Open the Debugger — Plug-in>Run Insight Debugger
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Run the program.

Figure 9: Run the program — Control>Continue

The LCD should display; * AngliaSTR7 *
** Demo Board **

LED14 will turn *ON’ and ‘ OFF approximately twice a second.

Stop the program.

Figure 10: Stop the program —STOP

LED14 will stop flashing. It will be*ON’ or ‘OFF depending on where the program stops.
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Flash Programming/Debugging

RAM is often used during the devel opment stage of an application, but at some point the
application will need to execute from Flash. Certain limitations apply when debugging a program
in Flash. Due to the limitations of the ARM7 core only 2 Hardware breakpoints/watchpoints are
available. In contrast unlimited breakpoints/watchpoints are avail able when debugging a RAM
based application.

Before the program can be programmed to Flash memory the linker script will need changing to
suit the different memory layout.

The easiest way is to create another project configuration, eg. Release with the rom.Id linker script.
rom.ld is adefault flash based linker script — this may need modifying to suit your target
application.

You will also need to select Create Other Format and choose s19 — the Flash programmer will use
thisfile.

The next stage is to program the device with the code — select Plugin/Program Flash from the top
menul.
Choose the s19 file created in the step above and press Program.

Next choose Plugin/Run Insight Debugger to start Insight, the target settings will need modifying
for aFlash based target - see below.

Figure 11: Flash Debugging Settings

This differs from RAM targetsin that the Download Program and Set Breakpoint at main will need
unchecking.

Note:

Software breakpoints are not possible while debugging in Flash — a possible solution is given
below.
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To correctly reset and stop the target some commands have been defined.
These commands are defined in the file target.ini in your project directory. A sample target.ini file
can aso be found in the scripts directory.

ramreset — reset target, remap internal RAM to address 0x00.

flashreset — reset target, remap internal Flash to address 0x00 and set temp hardware breakpoint at
main function.

emireset — reset target, remap emi to address 0x00.

reset — reset target.

Press OK to close the Target Selection Dialog.

Aswith RAM Debugging Press Run to start the debugging session. If the resetmain command was
entered as above then the device will stop at the function main.

Hardwar e Breakpoints

To enable the debugger to use hardware breakpoints it must be informed, thisis done using the
following command in the console window.

monitor softbkpts off

This command would normally be done as part of the flashreset script described above.

For further details on all commands refer to the Debug Reference included in the Toolchain.

Program Stepping

To enable program stepping Flash breakpoints are used, because of this only one hardware
breakpoint can be set when stepping through code.
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RAM Functions

Sometimes it is advantageous to run parts of your code from RAM, while the main codeis stored in
Flash. The reasons for this can be due to faster execution in RAM for debugging.

The standard linker scripts contain a special section for this called fastrun used for this purpose.
See the example ramfunc in the examples dir.

C Library Notes

Included with the Anglia SARM toolchainisac library, the library used is newlib which has been
configured to better suit a small embedded target.

Certain precautions need to be observed to obtain minimum code density.
With newlib stdio functions there are two versions available, one built with float support and
another with just integer support. For example.

C Library Function Integer Support
printf iprintf
sprintf siprintf
scanf iscanf
sscanf siscanf
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5 Revision history
Version Date Comments
1.2 Nov 2005 | Updated Flash Debugging Information
1.1 July 2005 | Updated Flash Debugging Information
1.0 Feb 2005 | First complete revision for AD5002-1ssuel 31 board and Software revision 1.35

Information supplied herein is believed to be accurate and reliable. However, Anglia Designs assumes no responsibility
for the consequences of use of such information nor for any infringement of patents or other rights of third parties
which result fromits use. No licence is granted by implication or otherwise under any patent or patent rights of Anglia
Designs. Specifications mentioned in this publication are subject to change without notice. This publication supersedes
and replaces all information previously supplied. Anglia Designs products are not authorised for use as critical
components in life support devices or systems without the express written permission of Anglia Designs.

The ST logo is aregistered trademark of STMicroelectronics.

ARM isaregistered trademark and ARM7TDMI is atrademark of ARM Limited in the EU and other countries.
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