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YI Application note

ST10F27X firmware development
getting started with tasking ST10 toolchain

Introduction

This document provides an introduction to the Tasking toolchain (version v8.5 r1) for the ST10F27x
product family. It describes the software environment required to develop an ST10F27x application and
summarizes the different steps needed to configure the Tasking development toolset, to build and to
debug an application on the target hardware.

Two software examples are supplied with this application note. The first one is a small application
demonstrating an input / output toggling function. The required steps to create the project, build and
debug it will be described. The second one illustrates another example using interrupts. Both examples
are loaded and executed from an external RAM using Tasking RAM monitor.

The application source files are provided within an archived file. This file must be unpacked into a
directory before use.
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1 Tasking ST10 toolchain

The TASKING Embedded Development Environment EDE can be divided into three main parts:

e Edit/ Project management: In this part, projects are created and maintained, project
source files are edited etc.

® Build: Here, a makefile (created by the Edit part) is used to invoke the needed toolchain
components, resulting in an absolute object file(*.abs).

® Debug: In this part, the absolute file is used to debug the project.

The figure below shows how these parts interface with each other and enumerates the most
imporant generated files.

Project management
Tool options
*.C

s EDIT part
makefile
BUILD part

*.sre
(Motorola S record format)

< Debugger > DEBUG part

Neither the toolset installation nor the license management are described in this application
note. This section assumes that Tasking is already installed on the development host.

For more details on Tasking installation and license management, refer to Tasking
documentation.

This section describes the steps required for creating, building and debugging an ST10F27x
application using the tasking toolchain.

1.1  Starting Tasking development environment (EDE)

Getting started with EDE:
® Select Start -> Programs ->Tasking C166-ST10 from the Windows Start menu.
® Select C166-ST10 EDE from the menu
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Tasking starts and the following window appears:

| TASKING EDE [ C166/5ST10 ]

File Edit Search Project Build Text Document Customize Tools  Window  Help

VSRS 4 = -] ## e

AEC

=

Files Window O =5 N

Mo project space iz open.

N

Project Window O

Output Window O =
RN A
b
< | >
R =R > Build File Find Search Browse Difference Shell
File: Build Qutput® O =0 Mod Ins Lime: 1 Caol: 20

The files window is used to edit source files. The project window contains several tabs for
viewing information about projects and other files. Finally, the output window contains several
tabs to display results of EDE operations such as compiles and builds.

For further information about the window’s contents, refer to the Tasking documentation.

Creating a new project

When you use EDE, you need to setup a project space and add a project to it. A project space
stores a set of projects. It allows multiple projects to be displayed at a time and allows the user
to organize projects.

A project space file has the extension “.psp’. A project file has the extension “.pjt.

The following steps describe how to create a new project:

® Select New project space from the File menu. A Create a New Project Space dialog box
is displayed (see the figure below)

® Use the Browse button to select a working directory.
® Enter 'Getting Started Examples’ as the project space name in the Filename field.

Create a New Project Space |z|

Current Directory:
C:ANST10F27x

Filenarme:

|G etting Started Examples

Iv Look in same directory for extemnal workspace
wiorkspace:
Type:

-

Browse... | ak. I Cancel | Help |

® Click OK to confirm your entries and close the Create a New Project Space window.
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The following window appeatrs:

1 TASKING EDE [ C166/5T10 ]

File Edit Search Project Build Text Document Customize Tools  Window  Help

|€-»-2cd8s o BE-X-

x|

C:\. \Getting Started Examples.psp

arted Exarmples [|

? |

4

-
v
o8 > | B
@Fl EED..I'E}U.IOB.]DU.IB’E..I File Find 4 Search A Browse
| File: Build Dutput [0 = 12* Mad [Ins | [Lines1  [Cok 30
® Click on’Getting Started Examples’ and choose Add New Project
| TASKING EDE [ C166/5T10.]
File Edit Search Project  Build  Text Document Customize Tools  window  Help
|e-»-azaas el T N YR
x|
C:h.\Getting Started Examples. psp
Started Examples [0
Add Existing Projects. ..
Remove Projects. ..
Properties. ..
Edit this menu, .
H -
w
<3 ) =] < | 2
©F |E._TU.I'E:U..IOE..IDU..IB’C.] < | Build A FileFind A Search A Biowse
[ |C* = |@* [Mod Ins || [Line:1 [Eol 30
® An Add New Project to Project Space dialog box is displayed (see the figure below)
Add New Project to Project Space
Current Directany:
CAST10F27«ME sampled
Filename:
I'::'\ST‘I OF 27=5Ewample1\ST10F274_port2_pins_toggling. pit
v Look in zame directory for external makefile
I akefile:
Type:
I Auto spnc makefile
Browsze. .. I Ok I Cancel | Help |
¥ |
® Use the Browse button to select a working directory.
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® Enter 'ST10F27x_port2_pins_toggling’ as the project space name in the Filename field.

® Click OK to confirm your entries and close the Add New Project to Project Space
window

1.3 Adding files to the project

Now, we need to add some source files to the project. This can be done in two ways, either the
source file already exists in the working directory (proceed as described in Section 1.3.1) or
you add new source files and enter your own code (as described in Section 1.3.2).

1.3.1 Adding existing files

® Copy in your working directory the ‘main.c’file located in the folder ‘Example1’ provided
with this application note.

® Right-click on 'ST10F27x_port2_pins_toggling’ and choose Add Existing Files ->
Browse.

51 TASKING EDE [ C166/5T10 - C:AST10F 27x\Example1AST10F 27x_port2_pins_togglin... [= |[E]5]
J File Edit Search Project Build Text Document Customize Tools  Window  Help —|&l x|

& - BEHSE = -l AR Y B

x

C:h. \Getting Started

Getting Started Examples (1 Projec

ER=15 10727 natiimion

Add Mew File. ..

Add Existing Files
Include Sub-Project...

Remove from Project Space

Project Options...

Build

Rebuild

sl 1

WVersion Control 3

Properties. ..

Edit this menu. ..

< > | 3
&aF =0 ] =30 J ©B =0 ] BC »|* Buld A FileFind A Search A Browse A Difference 4 Shel
File: Build Output* = = |28 Ins RO Line: 133 |Col 62

The following window appears:

Select One or More Files to Add to Project @@
Look in: | I Examplel j |‘=:F E-
E1 stark.asm

E
ST1DFZ?x_pUrtZ_pins_tUggling.shl _stIDFZ?x_pUrtZ_pins_tuggling.xvu
ST1DFZ?xJortZJinsitoggling.pjt m7stIDFZ?XJortZJinsitoggling.ilo
mstlDF2?xJort2Jinsitoggling.opm m7st10F27><J30rt2jinsitoggling.cfg
@stlDF2?x_port2_pins_toggling.mak |23 ST10F27x_pork2_pins_taggling. C5_
stlDF2?x_port2_pins_toggling.err
ST1DFZ?x_portZ_plns_toggllng.bak

File narne: |ma|n.c
Files of type: |AII Files [*.%] LI Cancel

Help |

® Choose ‘main.c’ and Click Open to confirm
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1.3.2 Adding new files
® Right-click on ’ST10F27x_port2_pins_toggling’ and choose Add New File

1 TASKING EDE [ C166/5T10 - C:\ST10F2 7x\Example1\ST10F27x _port2_ pins_toggling.pijt 1 |:| |§| DZ|

File Edit 3Search Project  Buld Text Document  Cuskomize  Tools  window  Help
- HEMDRT R P LB
BERS 4 D W

BEC

x
C:h. G etting Started Examples.psp
Getting Started Examples [1 Project]

EE=Y 5 T10F27x_port2_ping

Add Existing Files 3
Include Sub-Project. ..

Remowe From Project Space

Project Cptions...

Build
Rebuild -
s
Wersion Control 4 3
Properties...
v
Edit this menu. .. 2

%1 (|
Ba | .
=N J'GDJOB DD..J EFC. | 3 Build 4 FileFind 4 Search A Browse A Difference 4 Shell

C* & |2* [Mod [Ins Line: 1 Cal: 1

® An Add New File to Project dialog box is displayed (see the figure below)
® Use the Browse button to select a working directory.
® Enter ‘main.c’ as file name in the Filename field.

Add New File to Project

Current Directany:
CAST10FZ27\Examplel

Filename:
IE:'\ST'I OF275E xamplelhain.c

¥ Create new window

Ernwse...l 4 I Eanu:ell Help |
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® Click OK to confirm your entries and close the Add New File to Project window.

T TASKING EDE [ C166/ST10 - C:\ST10F27xAExample1\ST10F 27x_port2_pins_toggling. pjt 1[= (8]

File Edit Search Project Build Text Document Customize Tools  Window  Help
Voo B PR BEEm®
&~ BEL S = | dh db|?

x
4 MGetting Started Examples. psp —
Getting Started Examples [1 Project] & casT1 OF 27x\Example1\main.c El |E‘ El

N0 s por-pms.tos
E1423 Source Files
[ main.c
start. asm
{1 Header Files
{7 Project Files
[ Resources
{27 Other Files
= T
3 £ < | >
& F |85 0. J 2 D--J @B (=0 |EC.] v|% Buld A FileFind A Search A Browse A Difference A Shell
File; C:AST10F27:AE sampled Srnain.c o = 2 Ing Lire: 1 Col: 1

In this project, there is only one source file. If the application requires more than one source file
and header files, you have to include them in the project in the same way as ‘main.c ‘ file.

Setting build options

Before building your project, you should specify compiler and linker options. This section will
present the most important options that must be set.

® Select Project Options from the Project menu. The Project Options dialog appears. This
dialog contains several entries where you can specify processor and development tool
options.

® In the left pane expand the Application entry and select Processor

® Precise STMicroelectronics as Manufacturer and select ST10F27x as processor. Let's
choose ST10F276 for the example.

J




AN2142 Tasking ST10 toolchain
C166/ST10 Project Options [ST10F27X_PORT2_PINS_TOGGLING.PJT]
=|- Application Processor Selection
- Marutacturer: S THicroelzctronics =2
+- Flagh Setup
tdemary Madel
% Startup Processor: ST10F276E hd
+]- C++ Compiler
+- € Compiler User Defined Processor
+- Assembler CPL Problem Bypasses and Checks
+|- Macro Preprocessor
- Linker/Locator
+)- Crossiew Pro
Cancel Drefaul..
® Now, you have to define the memory mapping. For this purpose, select
Project Options -> Linker/Locator -> Memory
@ Fillin the table using the ST10F276 datasheet , the Memory Areas part.

4

CAEEMS DN Project Ciprinns | & 100 3008 POalg |50 PIRS . D Gal e 2o ]

Application
Corr Comgiler
CCompier
2asembl
Mecio Pepmooe o
LirkerLocator
#- Oulpul Format
- kap File

Smart Linking

+

1A

[nE

Intainpt Yecior Tahla
Stack and Heap
Locate Bbealle
Locate Order
Saction Size Adusl
Sumbok:

Dlimgrosdics
Merdaneous

+- Cmzshiev Pm

~ Meman
Memony d.imaz
Tips [ Srat [ End [ Metea
ROM Lalu ] OfFFFh
Rt OFS0h OFCIFFR DIFRAR
A OEMITh OETFFh FRAM
A Tl ¥

M Mas irtinal AAM araa 2 Rk

Tatal memaolp sze; % Procasear defirad
A ererved Femoy

Bemprsed Dedicsred Brace

Opione Eing

[ Mep AOM s=ctonz n uneed reserved AAM 2iza & the botomof IRAK

T

PRINT[ . map"| +4a amfp -Bhoeulmknladi -of “_sl10fZ7x pan2 pire

noging i

ok | cema |

Defaut..

Select the memory model. For this purpose, select
Project Options -> Application -> Memory Model

9/16




Tasking ST10 toolchain

AN2142

10/16

The following window appeatrs:

C166/ST10 Project Options [ST10F27X_PORT2_PINS_TOGGLING.PJT]

ERE e S e S S

Application
+- Processor
+- Flash Setup
temony Model
+- Startup
C++ Compiler
C Compiler
Azsembler

Macro Preprocessar

Linker/Locator
CrozsView Pro

Memory kodel

Memory Model: Smal bl

Small model memory layout:
" Default
" Linear

v Paged
Page number for DPPO:
Page number for DPP1:
Page number for DPP2:

"

™ Use user stack for retumn addresses

[ ]

Cancel |

Diefault...

There are 5 memory models: Tiny, Small, Medium, Large and Huge. The small memory model

is used by default.

The memory model defines the default variable and function location and their default pointer
size. The right selection depends on the application and impacts the compiler efficiency.

The memory models with their characteristics are represented in the following table:

Data size Code size Far/Huge/Shuge Near data
data allowed allowed
Tiny <64K <64K No Not applicable
Small <64K >64K Yes Not applicable
Medium >64K <64K Yes Yes
Large >64K >64K Yes Yes
Huge >64K >64K Yes Yes

For more details about memory models and choice criteria, please refer to Tasking

documentation.
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e If you want to generate HEX or Motorla S formats, select

Project Options -> Linker/Locator -> Output Format -> Intel HEX Records

(or Motorola S records).

C166/ST10 Project Options [ST10F27X_PORT2_PINS_TOGGLING.PJT]

+I- Processar ~
+- Flash Setup
tdemony bodel

+- Startup

C++ Carnpiler

C Compiler
Azzembler

Macra Preprocessor
Linker/Locatar

3l COlutput Format
+- Map File
Smart Linking
femary
Classes
Interupt Wector Table
Stack and Heap
Locate Absolute
Locate Order
Section Size Adjust
Symbals
Diagnostics
Miscellaneous

. Croesifizm Pro

V[ [ 3

¥

QOutput Format

IEEE-B35

TASKING internal C166 format
Libramny

Linker abject

Intel HEX records

Motorala 5 records

Hitex emulator

I e B B

K.ontron erulatar

IEEE-635 COutput Formnat Options
Intel Hew Output Format O ptions
S-Record Output Format Dptions
Hitex Output Format Options
Fontron Output Format O ptions

Optionz sting

el

FRINT("$".map"] -Ms -smifp -Bhoeufmknladij -cf
"' st10f27%_portZ_pins_toggling.ilo"

T

Cancel |

Default..

1.5

® Hardware configuration: before building the application and starting CrossView, the board
configuration must be selected in the dialog 'EDE -> Project Options -> CrossView Pro ->
Execution environment". Also, the check box "Use Simulator" must be disabled in this

dialog.

When using one of the default board configurations, there is no need to change the startup
registers like SYSCON. With a user-defined configuration, many more settings and startup
registers must be initialized, also in the cfg file. Please refer to the cfg file(s) belonging to

the default boards for more information.

Building the application

The project has been configured. You can now build it. Select Build from the Build menu. If
there are no errors, a file.abs will be generated in order to debug the application.

5 TASKING EDE [| C166/ST10 - C:ST10F 27x\Example1\ST10F 27x_port2_pins_toggling.pjt | - [C:\ST10F27x\Example?\mai... @@@

@~ BEHE B

Y Bl Edt Seach Project Buid Text Doaument Customize Tooks MWindow Help

) - 2

Ve UshQ BEEE

=18l

x
A N8T

DP20 = DP21 = DP22 = DP23 = Ox01;

volatile umsigned char counter:

/% Bort 7 pins configured in output */

3

ST DP24 = 0x00; /% Push butten = input 4 =
o 5T
B & counter = 0; /* Clear counter  #/
P2 = 0xTF; 4% LEDs OfF */
o hd
x TASKING program builder v&.0rl Build 056 SN 00111111 A

Preprocessing start.asm

Aszembling start.src

Compiling and assembling main.c

Linking and locating to stl0E£27x portd pins toggling.out

Fonverting stl0£27x port2 pins toggling.out to stl0f27x portZ pins toggling.abs in IEEE-G85 format

Buld 4 FileFind A Seaich 4 Browse 4 Difference 4 Shell 4 Spmbols

o

2 Ins Line: 58 Cok: 1

573

When building the application successfully, many files will be generated automatically (as
described at the beginning of this document) and placed in the working directory.
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1.6 Using the RAM Monitor to debug the application with Cross

View debugger

Cross View debugger provides a high level interface between the user and a program running
in the target system (execution environment).

Cross View debugger runs on a PC computer and is connected to the ST10F27x target
microcontroller via an RS232 interface.

The connection to the target and the debug of the application require that you have successfully

compiled and built your application.

The monitor requires an external RAM memory to run. This RAM memory must be selected at

reset.

e External RAM Chip select should be active
® Make sure that ROMEN bit in SYSCON register is cleared (Internal ROM is disabled)

—I- Application ~
+)- Processor
+- Flash Setup
temary Model
=l Startup
ADDRSELT: Address Se
ADDRSELZ: Address Se
ADDRSELS: Address Se
ADDRSELS: Address Se
BIUSCOMO: Bus Configur
BUSCOM1: Bus Canfigur
BIUSCOME: Bus Configur
BUSCOM3: Bus Canfigur
BUSCOMA: Bus Configur
SYSCON: Syster Canfig
WOTCON: Watchdog Ti
HPERCOM: #BUS Peript
Additional Initiaization
+|- C++ Compiler
+- C Compiler
+- Azzembler

C166/5T10 Project Options [ST10F27X_PORT2_PINS_TOGGLING.PJT]

SYSCON: Spstem Configuration

v Include in startup code

Walue: |0x0184

Default: 0x0000

H | Drescription

| Yalue | -

#PERSHARE: ¥BUS Peripheral Shar...
WISIBLE: Yisible Mode Control

#PEM: XBUS Peripheral Enable Bit
BDRSTEN: Bidirectional Reset Enable
0w DODIS: On-Chip Watchdog Timer ...

CSCFG: Chip Select Configuration Ca...
“WRCFG: "write Configuration Contraol

CLEEN: Spstem Clock Output Enable. ..
B TDIS: Disable/Enable Control for ...

P/DCFG: Pawer Down Mode Config...

00 = External bus a..
0x0 = Accesses inte...
0x1 = Enabled

020 = Dizabled

0x0 =" atchdog tim....
0x0 = Only with low ..
0x0 = Mormal C5 mo..
0x1 ="wh =>wWhL. ...
0x1 = CLKOUT ena...
020 = Enabled

[0 = [nternal ROM ...

ROMEN: Internal ROM Enable
SGTDIS: Segmentation Disable/Ena..
<

0x0 = Segmentation ...

Default

® Enter the bootstrap loader mode by forcing POL.4 to O at reset

12/16
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® Select Debug from the Build menu. The Cross View debugger window appears:

“#; CrossView Pro C166/5T10 - st10f27x_port2_pins_toggling.abs
File Target Edit Run Breakpoints Data Tools Settings View Window Help

E=1E)

S wh = M

BlAl = Mlu =

Run Icon (O

N =E 2

e BIESE E e QO E @ N

+

Run Step by Step icon ()

[ 72

|| mazzo

j ‘ main ﬂ | Source lines j ’E

Source Window ()

2l
g

0 maini)

[.vmain.c: 4

{

switch (counter)

case 0: PZ = OxFE:

2 Register

C3F  =0000

address +0 +1
ox0 O0xFA 0x00

o=z fﬂxTE oxll

>

Breakpoint QO
< sl
mmand: CrossView Cle]lx
Register Window Q—f—erportremr—s—gxere
set Return "blU; C"
. set Main "rst;3" P
Cross Vlewo e iarir e
Command Window I e
. ot bMain b5t
Memory Window O
|

[ Hatted

® Once the ‘st10f27x_port2_pins_toggling.abs’ file has been loaded on the target, you can
debug it. To execute the application, Select Run from the Run menu of the Cross View

window.

You can use breakpoints, a simple double click on a line sets a breakpoint on that location.You
can also run the application step by step. You can display memory and register contents. Select
View -> Register from the Cross View window to display the Register pane or View -> Memory
from the Cross View window to display the Memory pane. By means of these panes, you can
view and set the content of a register and a memory location.

For more details on CrossView debugging features, refer to the Cross View Debugger

documentation.
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Application example: interrupt handling

This section describes a simple ST10F27x software example making use of the interrupts. The
application uses Timers’ overflow interrupts to generate two square signals with different
frequencies on two standard port pins: P2.0 & P2.1.

The project contains 3 source files:

® Timer.c: It contains ¢ source code for the following project routines

—  Configure_GPT1_Timer_2(): In this routine, GPT1 Timer 2 is set up to operate in
Timer mode and is configured to generate an interrupt every 1.678 seconds.

—  Configure_GPT1_Timer_3(): In this routine, GPT1 Timer 3 is set up to operate in
Timer mode and is configured to generate an interrupt every 104.8 milliseconds.

— Timer 2 and Timer 3 interrupts’ definitions: Timer 2 interrupt is toggling P2.0 while
Timer 3 interrupt is toggling P2.1.

® Timer.h: It contains Timer.c routines prototypes.

) main.c: It uses the routines described in Timer.c in order to start the two timer overflow
interrupts.

Timings suppose that the chip is operating at a frequency of 40 Mhz.
Both hardware and software environments have been setup as described in the first chapter.

The figure below shows the behaviour of the port 2 pins 0 and 1 and the GPT1 Timer 2 & Timer
3 overflow interrupts.

PIN P2.0 ouTPUT (GPT1 TIMER 2 OVERFLOW INTERRUPT)

PIN P2.1 ouTPUT (GPT1 TIMER 3 OVERFLOW INTERRUPT)

The example source code is located in the ’..\Example2’ directory.

For more details about the timers’ functionalities, their registers and interrupts’ handling, refer to
the ST10F27x user's manual.
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3 Revision history
Table 1. Document revision history
Date Revision Changes
30-Jun-2006 1 Initial release.
24-Sep-2013 2 Updated Disclaimer.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

ST PRODUCTS ARE NOT DESIGNED OR AUTHORIZED FOR USE IN: (A) SAFETY CRITICAL APPLICATIONS SUCH AS LIFE
SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH PRODUCT FUNCTIONAL SAFETY REQUIREMENTS; (B)
AERONAUTIC APPLICATIONS; (C) AUTOMOTIVE APPLICATIONS OR ENVIRONMENTS, AND/OR (D) AEROSPACE APPLICATIONS
OR ENVIRONMENTS. WHERE ST PRODUCTS ARE NOT DESIGNED FOR SUCH USE, THE PURCHASER SHALL USE PRODUCTS AT
PURCHASER’S SOLE RISK, EVEN IF ST HAS BEEN INFORMED IN WRITING OF SUCH USAGE, UNLESS A PRODUCT IS
EXPRESSLY DESIGNATED BY ST AS BEING INTENDED FOR “AUTOMOTIVE, AUTOMOTIVE SAFETY OR MEDICAL” INDUSTRY
DOMAINS ACCORDING TO ST PRODUCT DESIGN SPECIFICATIONS. PRODUCTS FORMALLY ESCC, QML OR JAN QUALIFIED ARE
DEEMED SUITABLE FOR USE IN AEROSPACE BY THE CORRESPONDING GOVERNMENTAL AGENCY.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied.
The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
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