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Building a Salvo Application with
Quadravox's AQ430
Development Tools

Introduction

Before You Begin

This Application Note explains how to use Quadravox's
(http://www.quadravox.com/) AQ430 Development Tools to create
a multitasking Savo application for Texas Instruments
(http://www.ti.com/) M SP430 ultra-low-power microcontrollers.

We will show you how to build the Salvo application contained in
\'sal vo\ ex\ ex1\ mai n. ¢ for an MSP430F149 using the AQ430
Development Tools. For more information on how to write a Salvo
application, please see the Salvo User Manual.

If you have not already done so, download and install the AQ430
Development Tools.> You will aso need an MSP430 Flash
Emulation Tool (FET) for debugging. More information is
available at http://www.ti.com/sc/msp430.

Related Documents

The following Salvo documents should be used in conjunction
with this manual when building Salvo applications with Archelon /
Quadravox's AQ430 C compiler:

Salvo User Manual
Salvo Compiler Reference Manual RM-AQ430

created by Andrew E. Kalman on Jul 21, 2002 updated on Jul 23, 2003
All trademarks mentioned herein are properties of their respective companies.
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Creating and Configuring a New Project

Create a new AQ430 project using Project — New. Under
Project Name enter a name for the project (we'll use nyex1),
select MSP430F149 as the Chip Type, and navigate to your
working directory (in this case we've chosen c: \ t enp) for Project
Directory: >

Open New Project K

Froject Type
Project Name Imye)q = C £ Assembly

Chip Type [MzPas0F1 43 =l

I~ Copy cstaasm
™ Use Groups

Project Directary IC:\temp

0K | Source Wizard.. | Cancel |

Figure 1: Creating the New Project

Click OK to continue. The AQ430 Project window appears:

"2A0430 Project 18 [=] E3
&7 myax1

Figure 2: AQ430 Project Window

Choose Project — Save to save the project.

Now let's setup the project's options for Salvo's pathnames, etc.
Select Options — Project — Miscellaneous and define any
symbols you may need for your project in the Additional
Command Line Options for area® In the Include Directory, add
the project's own include path and \sal vo\inc\, separated by
semicolons:
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Adding your Source File(s) to the Project

Project Options

Linker Contral | Target Options  Miscellansous |

Hex File Filler (xFFFF
—Additional Command Line Options far.
Assembler I

C Campiler I,DSYSR

Linker I

Linker Cammand File
# Use None £ Use Default
" Use: I J
Include Directary I.\Prugram Files\AQ430%include.citernp;ch salvaling
OK Cancel

Figure 3: AQ430 Project Options

Select OK to finish configuring your project.

Now it's time to add files to your project. Choose Project — Add
Files, navigate to your project's directory, select your mai n. ¢ and
Open. Your AQ430 Project window should now look like this:

213430 Project
5-F3 myex

EES| Ciiternpimain.c

(S| C:\Prograrn Files\AQ4304cstartasm

=1F3

Figure 4: AQ430 Project Window with your Source

File(s)

Adding Salvo-specific Files to the Project

Now it's time to add the Salvo files your project needs. Salvo
applications can be built by linking to precompiled Salvo libraries,
or with the Salvo source code files as nodes in your project.

Adding a Library

For a library build, a fully-featured Salvo freeware library for the
AQ430 Development Tools is sf aq430-a. | i b.* Select Project —

AN-18 Building a Salvo Application with Quadravox's AQ430 Development Tools



PUMPKIN Application Note

Add Files, choose Lib Files (*.lib) under Files of type, navigate
tothe\sal vo\ | i b\ ag430 directory, and select sf ag430-a. | i b:

Open i B3
Lookin: | £3 aq430 [~ =4

=8| sfag430-alib
|8 sfag430-dl lib
=] sfag430-e lib
=] sfag430-m.lib
=] sfag430-tlib

File pame: |sfaq43l]—ahb Open |
Files of type: ILib Files *lik) j Cancel |
o

Figure 5: Adding the Library to the Project

Select Open when you are finished. You can find more
information on Salvo libraries in the Salvo User Manual and in the
Salvo Compiler Reference Manual RM-AQ430.

Tip You can rearrange the files in the AQ430 Project window by
clicking and dragging on the file(s) you want to move up or down.

Adding Salvo's mem.c

Salvo library builds also require Salvo's mem ¢ source file as part
of each project. Choose Project — Add Files, navigate to
\'sal vo\ src, select rem ¢ and Open.

Open i B3
Lookin: | s B =i
[Earray.c & cyclicB.c [Eeidc [Emso.c B o
[®]hinsem.c & cyclic?.c [ eventc [ msg2.c B gi
[®]hinsem? c & debug.c [®idlec [ msgo.c B
[®]chkc & delay.c [®]initc [® msgg2.c EES
[®] cylice & delay?.c [®]initech.c [® msgg3c EE
[®] cyclic2 o & delay3.c [®]inittask.c [® msgg4.c EE:
oyclicic destroy.c [®]initich o parpicl 8o EE
oyclicd.c eflag.c license.c prio.c E|ta
[®] cylics o B eflagz.c [®merm.c & pricz.c E|ts
« | 2
File name: Imem c Open |
Files oftype: ICF\Ies *.c) j Cancel |

o

Figure 6: Adding Salvo's mem.c to the Project

Y our AQ430 Project window should now look like this:
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20430 Project: myex1.qpj =(0] x|
=T myexl

4 Program Files\A04304cstart.asm

htempimain.c

i Msabeotlibhag430isfagd30-alib

Chsabsobsrchmem.c

Figure 7: AQ430 Project Window for Library Build

The salvocfg.h Header File

You will also need a sal vocf g. h file for this project. A working
sal vocf g. h for the library selected in Figure 5 must contain a a

minimum:
#defi ne OSUSE_LI BRARY TRUE
#defi ne OSLI BRARY_TYPE OSF
#defi ne OSLI BRARY_CONFI G OSA

Listing 1: salvocfg.h for a Library Build

Create this file and save it in your project directory, e.g.
c:\tenmp\sal vocfg. h.

Proceed to Building the Project, below.

Adding Salvo Source Files

If you have a Salvo distribution that contains source files, you can
do a source code build instead of alibrary build. The application in
\ sal vo\ ex\ ex1\ mai n. ¢ contains calls to the following Salvo user

services:
OS_Del ay() Csl ni t ()
OS Wi t Bi nSem() GSSi gnal Bi nSem()
OSCr eat eBi nSem() OSSched()
OSCr eat eTask() OSTi ner ()
CSEi ()

You must add the Salvo source files that contain these user
services, as well as those that contain internal Salvo services, to
your project. The Reference chapter of the Salvo User Manual lists
the source file for each user service. Internal services are in other
Salvo source files. For this project, the completelistis:

bi nsem c mem c
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del ay. c portaqg430. asm
event.c gins.c

idle.c sched. c
init.c timer.c
inittask.c

To add these files to your project, select Project — Add Files,
select C Files (*.c) under Files of type, navigate to the
\sal vo\ sr ¢ directory, and select® the*. ¢ files listed above:

Open 21
Leckin. [ 3o = 2wl o
destroy.c initlask.c msqu.c

B eflag.c Pinitich c Prmsgoic s
P eflage.c Pirtul.c B ponsost .o || DL
PBeidc Plicensec Pponcisc | B
P eventc Pirnem.c P porv.c B =t
Pidlec Pimsoc Porioc Pa
init.c mng.c qdel.c ta
initecb.c msgq = qins.c ta

| b

File narme: | Open |
Files oftype: ICF\Ies *.c) j Cancel |
4

Figure 8: Adding Salvo Source Files to the Project

Select Open when finished. Repeat using Source Files (*.asm)
under Files of type in order to add \ sal vo\ src\ port ag430. asm
to your project. Your AQ430 Project window should now look
likethis:

340430 Project =10]x]
27 myext

! C:\Prograrm Files\AQ430%cetart asm
DA sakvolsrchbinsem.c

D\ sahvohsrchdelay.c

D\ sakvolsrcheventc
D:\sahvohsrchinitc

Oy sakvohsrchinittask o

DA sakvolsrchmem.c

D\ salvohsrchportagd30.asm

D\ salvosrohgins.c

D\ sakvohsrchsched.c
Orhsakvobsrcitimer.c

-1£] Chtemphymain.c

Figure 9: Project Window for a Source Code Build

The salvocfg.h Header File

You will also need a salvocfg.h file for this project.
Configuration files for source code builds are quite different from
those for library builds (see Listing 1, above). For a source code
build, the sal vocf g. h for this project contains at a minimum:
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#def i ne OSBYTES OF DELAYS 1
#def i ne OSENABLE_ | DLI NG_HOOK TRUE
#def i ne OSENABLE_BI NARY_SEMAPHORES TRUE
#def i ne OSEVENTS 1
#def i ne OSTASKS 3

Listing 2: salvocfg.h for a Source Code Build

Create this file and save it in your project directory, e.g.
c:\temp\sal vocfg. h.

Building the Project

For a successful compile, your project must also include a header
file (e.g. #i ncl ude <msp430x14x. h>) for the particular chip you
are using. Normally, this is included in each of your source files
(e.g. main. c), or in a header file that's included in each of your
source files (e.g. mai n. h).

With everything in place, you can now build the project using
Build — Make or Build — Rebuild All. The build results can be
seen in the AQ430 User Information window:

Bui | ding Project : [nyexl.qpj]

Assenbling C \Program Fil es\AQ430\cstart.asm
Pass 1: 0 errors, Pass 2: 0 errors, 0 warnings
Conpi I'i ng D:\sal vo\src\binsemc

0 errors, O warnings

Assenbl i ng D:\sal vo\src\bi nsemasm

Pass 1: 0 errors, Pass 2: 0 errors, 0 warnings

Conpi ling D:\salvo\src\timer.c

0 errors, O warnings

Assenbling D:\salvo\src\tiner.asm

Pass 1: 0 errors, Pass 2: 0 errors, 0 warnings
Conpiling C\tenp\nmain.c

0 errors, 1 warnings

Assenbling C: \tenp\nain. asm

Pass 1: 0 errors, Pass 2: 0 errors, 0 warnings
Li nki ng C: \tenp\ nmyexl.rxc

0 errors

Erasing Info Menory

Done

Erasi ng Main Menory

Done

Progranmm ng Mai n Menory

1396 bytes witten to flash nenory

First free RAM | ocation: Ox022E

Done

Bui | di ng synbol tables...

Done

Listing 3: Source Code Build Results (Abbreviated)

Note The projects supplied in the Salvo for TI's MSP430
distributions contain additional help files in the project's Salvo
Help Files group.
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Testing the Application

Troubleshooting

You can test and debug this application using the Flash Emulation
Tool. The AQ430 debugger launches automatically following a
successful make or build.

You can use al of the IDE's supported features when debugging
and testing Salvo applications. This includes breakpoints, profiling,
watch windows, tracing, etc.

"2AQ430 Tools =[O %]
File Edit “iew | Project | Build Program  Options  Oebug Tests  Window  Help

DSHE = 0E 2R 2l |- e ] emm

I main.c [l 3 [=msPas0x Special Functio... M= B || Output MSP4300c N ] B3
OSE1 () 21| Process Type Pa:
5 Transf
fanster AQ430 C-ocompiler Warn 1

/% start multitasking.

P10UT G P

FIIE 000 _Fl;|
— 17

2|1 N — i
Il Program Memary o [w] 5 || e S P4 300 Breakpoints =] S || AQ430 User Information o [m] 55
0E00 | EEOZ | EEO4 | |||.PC Type | Count | File =
||| 00E3F2 s a Cihl i System Messages | Findl in...
[99200 | oese | 0218 | Boge | ||™ yemphm T
|G'E]2lI e 0023 | E370 | 0220 iAssemhbling Diysalvoisrchtimer, acal
|00220 BO2E | E39A | 0000 Pass 1.0 errors, Pass 2: 0 errors, [
[p8230 | 000 | Bees | 0000 N
|o8240 | o000 | 6E0A | 0000 - 2.
I jd | | KN JLa | | T S | oz
W MSP430oc CPU Registers [ =BT || = MSP4300c Watch Window =l ET||=3AQ430 Project o] x]
Watch expression & value =
I H 2} C\Program Files\AQ4304cstart e
OSeligQP 0x0
0000 Size g E|--= = e H A Devsalvadsrchhinsem.c
. - Diysalvohsrchdelay.c
0000 [0x02FE] - 0x1012 >status union .. 0x23
[0x0300] : Ox0000 J >tFP: [member.. 0x245 D.\sa\vu\src\eyeﬂt.c
[0x0302] : <0215 >nexiTchP : poi.. 1x200 &1 Disalvatsrctinile
[DxD3D4].DxUDDD_'L| >dly:union [m.. 0x28 # L] Dysahotsrelinitask e -
L 7] | EN ] J| | K1 A
ForHelp, press F1 |Stopped in main |Line 108Cal 0 %

Figure 10: Testing a Salvo Application in AQ430
Development Tools

Note The AQ430 Development Tools supports debugging at the
source code level. Only applications built from the Salvo source
code enable you to step through Salvo services (eg.
OSCr eat eBi nSer() ) at the source code level. Regardiess of how
you build your Salvo application, you can aways step through
your own C and assembly code in the IDE / debugger.

AQ430 C-compiler Error: Cannot find and/or read include

file(s)

If you fail to add \ sal vo\i nc to the project's include paths (see
Figure 3) the compiler will generate an error like this one:
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= Output MSP4300c S [=] E3

Frocess Twpe I FPass# I IMessage

AQ430 C-compiler Eror 1 Cannatfind and/or read include file "sal/o.h"

< | |

Figure 11: Compiler Error due to Missing \salvo\inc
Include Path

By adding \ sal vo\i nc to the project's include path, you enable
the compiler to find the main Salvo header filesal vo. h, aswell as
other included Salvo header files.

If you fail to add the project's own directory to the project's
include paths (see Figure 3) the compiler will generate an error like

this one:
= Output MSP430xx =[O x|
Process Type | Pass# | Message
AQ430 C-compiler Eror 1 Cannatfind and/or read include file "salvocfg.h"
4] | |

Figure 12: Compiler Error due to Missing Project Include
Path

By adding the project's own directory to the project's include path,
you enable the compiler to find the project-specific header file
sal vocf g. h.

Cannot Find Project Window Upon Opening Project

If you can't see the AQ430 Project window (or any other window)
after opening an AQ430 project that's part of a Salvo distribution,
it may be because your display's resolution is less than that used to
create the project. Select Window — Tile to make all open
windows visible.

Build Error

An error that looks like this when you make or rebuild your
project:

Building Project : [exllite.qpj]

Conpiling C \salvo\src\memc

-1 errors, 0 warnings

Archel on URCC C 3.16 2002/09/30

aq430c: aq430pp: No such file or directory
aq430pp error return -1 - no conpilation

is most likely because the startup file cstart. asm is not the first
file in the AQ430 Project window, and your computer's PATH
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environment variable does not contain the AQ430 install directory
(usually c:\ Program Fi | es\ AQ430). The solution isto add

SET PATH=%PATH% c:\ Program Fi | es\ AQ430

to your computer's aut oexec. bat file and reboot.

Hardware Check (MSP430 FET) Fails

Be sure to set® the mode of your computer's parallel (LPT) port to
ECP (instead of bi-directional, SPP or EPP), or else Options —
Hardware Check islikey to fail.

Freezes After Opening Project

Opening a source-code-build project in a Salvo Pro distribution
may cause the AQ430 IDE to freeze momentarily while it analyzes
the project's dependencies. Simply wait for it to finish. When
ready, the AQ430 Project window will be visible.

Application Crashes After Changing Processor Type

Remember to #incl ude the appropriate header file for your
MSP430 variant (see Building the Project, above). While the
common SFR locations are consistent across the entire MSP430
family, the interrupt vectors are not. Therefore mainline code may
work correctly, but the application will crash if interrupt vectors
are not in the right locations.

No Source-Code-Level Debugging in Salvo Pro Libraries

In order to step through Salvo library services at the source-code /
Clevel, Salvo Pro users must:

* Select a Salvo library with embedded debugging
information (library optionissettoi ), e.g.
sl ag430i a. lib, and

» Under Options — Project — Miscellaneous, select
Modify File Names in Object Files

When you make or (re-)build the project, if the AQ430 debugger
cannot locate the source file that is referenced from the library's
object files, you will be prompted to supply a path name:
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Search Path Dialog £

Source file path:

I..\c\romimt.c

Current search path for source files:

IC'\saIvo\src

Add a path.. |

Ok | Cancel |

Figure 13: Search Path Dialog Window

Add the Salvo source directory (usually \ sal vo\ src) to the path
by editing the Current search path for source files or by
clicking on Add a path ... and navigating to that directory.

Tip The Search Path Dialog window will prompt you for a search
path whenever it cannot find the source file for a particular object.
In Figure 13, it is looking for the source file associated with an
AQ430 library function, for which source is not provided. Just
click on the Search Path Dialog window's OK button and that
filewill be effectively skipped.

Example Projects

Example projects for the AQ430 Development Tools are found in
the\sal vo\t ut\t ul- 6\ sysr directories. The include path for each
of these projects includes \sal vo\ t ut\tul\ sysr, and each project
defines the SYSR symbol.

Complete projects using Salvo freeware libraries are contained in
the project files \sal vo\tut\tul-6\sysr\tul-6lite.qpj. These
projects also define the MAKE_W TH_FREE_LI B symbol.

Complete projects using Salvo standard libraries are contained in
the project files \sal vo\tut\tul-6\sysr\tul-6le.qpj. These
projects also define the MAKE_W TH_STD LI B symbol.

Complete projects using Salvo standard libraries with embedded
debugging information are contained in the project files
\sal vo\tut\tul-6\sysr\tul-6prolib.qgpj. These projects aso
define the MVAKE_W TH_STD LI B symbol.

Complete projects using Salvo source code are contained in the
project files \sal vo\tut\tul-6\sysr\tul-6pro.qpj. These
projects also define the MAKE_W TH_SOURCE symbol.
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A 30-day fully-functional trial version is available on the Quadravox web site.
Since this App Note was originally written, AQ430 has added support for
Groups in the Project Window. We recommend using Groups for clarity. New
AQ430 projects contained in the Salvo distributions use the following group
names. Startup Module, Salvo Configuration File, Savo Help Files, Salvo
Libraries, Salvo Sources, and Sources.

This Salvo project supports a wide variety of targets and compilers. For use
with AQ4430 Development Tooals, it requires the SYSR defined symbol, as
well as the symbols MAKE_W TH_FREE_LI B or MAKE_W TH_STD LI B for
library builds. When you write your own projects, you may not require any
symbols.

This Salvo Lite library contains al of Savo's basic functionality. The
corresponding Salvo LE and Pro library issl ag430-a. | i b.

Y ou can Ctrl-select multiple files at once.

Thisis usualy done in the computer's BIOS.

12
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