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INTEGRATING HI-TECH 8051 ToOoLS INTO THE SILICON LABS IDE

1. Introduction

This application note describes how to integrate the
HI-TECH 8051 Tools into the Silicon Laboratories IDE
(Integrated Development Environment). Integration
provides an efficient development environment with
compose, edit, build, download and debug operations
integrated in the same program.

2. Key Points

m The Intel OMF-51 absolute object file generated by
the HI-TECH 8051 tools enables source-level debug
from the Silicon Labs IDE.

m  Once HI-TECH Tools are integrated into the IDE they
are called by simply pressing the ‘Assemble/Compile
Current File’ button or the ‘Build/Make Project’
button.

m  See the included software, AN140SW, for an
example using the HI-TECH tools.

m Information in this application note applies to
Version 2.8 and later of the Silicon Labs IDE and
Version 9.01 and later of the HI-TECH 8051 Tools.

3. Create a Project in the Silicon
Labs IDE

A project is necessary in order to link assembly files
created by the compiler and build an absolute ‘OMF-51’
output file. Follow these steps to create a project:

1. Under the ‘Project’ menu, select ‘Add Files to
Project...”. Select the ‘C’ source files that you want to
add and click ‘Open’. Continue adding files until all
project files have been added.

2. To add files to the build process, right-click on the file
name in the ‘Project Window’ and select ‘Add
filename to build’.

3. Under the ‘Project’ menu, select ‘Save Project As...".
Enter a project workspace name and click ‘Save’.

4. Configure the Tool Chain
Integration Dialog

Next, define the HI-TECH assembler, compiler, and
linker as shown in the following sections.

i
 Taol Definition
Select Tool Yendor: IHi-Tech j

Assembler | Compilerl Linker I

Executable: Ic:'\HTSDFT\BDE'I -C_9.01%BINMCET.EXE

Browse |

Cornmand line flags:
I -C -G --Chip=none

Help | Cancel | ak.

{Feset Defaults:

4.1. Assembler Definition

1. Under the ‘Assembler’ tab, if the assembler
executable is not already defined, click the browse
button next to the ‘Executable:’ text box, and locate
the assembler executable. The default location for
the HI-TECH assembler is
“c:\HTSOFT\8051-C_9.01\BIN\C51.EXE".

2. Enter the processor command line flag directly in the
‘Command Line Flags’ box. This flag designates
which processor the code will be running on. It takes
the form of '--Chip=C8051Fxxx' (For example, the
flag for the C8051F020 processor is
'--Chip=C8051F020").

3. Enter any additional command line flags directly in
the ‘Command Line Flags’ box.

4. See the following figure for the ‘Assembler’ tab with
the default HI-TECH settings and the
‘--Chip=C8051F020' flag.

Tool Chain Integration x|

r Tool Definition

Select Tool Yendor: IHi-Tech j

Assembler | Compiler | Linker |

E xecutable: Ic:\HTSDFT\BDE'I -C_9.01MBINACET.EXE

Browse |

Command line flags:
I-E -G --Chip=C8051F020

Under the ‘Project’ menu select ‘Tool Chain Integration’ Hep | {Resct Defallis Cancel oK

to bring up the dialog box shown below. First, select

‘Hi-Tech’ from the ‘Select Tool Vendor’ drop down list.
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4.2. Compiler Definition

1. Under the ‘Compiler’ tab, if the compiler executable
is not already defined, click the browse button next
to the ‘Executable:’ text box, and locate the compiler
executable. The default location for the HI-TECH
compiler is
“c:\HTSOFT\8051-C_9.01\BIN\C51.EXE”".

2. Enter the processor command line flag directly in the
‘Command Line Flags’ box. This flag designates
which processor the code will be running on. It takes
the form of '--Chip=C8051Fxxx' (For example, the
flag for the C8051F020 processor is
'--Chip=C8051F020").

3. Enter any additional command line flags directly in
the ‘Command Line Flags’ box.

4. See the following figure for the ‘Compiler’ tab with
the default HI-TECH settings and the
‘--Chip=C8051F020' flag.

x
— Toaol Definition
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Aszembler  Campiler | Linker |

Executable: Ic: SHTSOFTAB0S1-C_3.01EINNCET.EXE

Browse |

Command line flags:
I-Bm -C -G --Chip=CB051F 020

i Reset Defaults |
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Help | Cancel |

4.3. Linker Definition

1. Under the ‘Linker’ tab, if the linker executable is not
already defined, click the browse button next to the
‘Executable:’ text box, and locate the linker
executable. The default location for the HI-TECH
linker is “c:\HTSOFT\8051-C_9.01\BIN\C51.EXE”.

2. Enter the processor command line flag directly in the
‘Command Line Flags’ box. This flag designates
which processor the code will be running on. It takes
the form of '--Chip=C8051Fxxx' (For example, the
flag for the C8051F020 processor is
'--Chip=C8051F020").

3. Enter any additional command line flags directly in
the ‘Command line flags’ box.

4. See the following figure for the ‘Linker’ tab with the
default HI-TECH settings and the
‘--Chip=C8051F020’ flag.

x
r— Toaol Definition
Select Tool Vendor: I Hi-Tech j

dasembler | Compiler  Linker |

Executable; Ic:\HTSDFT\BDE1 -C_9.01%BINNCET.EXE

Browsze |

Command line flags:
I-B m -0UTPUT=eamf&1 -Chip=CB051FO020
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5. Target Build Configuration

Under the ‘Project menu select ‘Target Build
Configuration’ to bring up the dialog box shown below.

Target Build Configuration ll
— Download File Generation
Erovse |

Abzolute OMF file name: IC:\an‘I A0z Blimky. o

& Define Build Process Customize |

= Emecute batch file on Buid Cormand

Batch file name: I

Erowsze |

—&dditional Options
[V Enable automatic save for project files before build,
" Enable automatic connect/download after build.

[~ Runta mainf) on code download.

Help | Reset Defaults | Cancel

5.1. Output Filename

To customize a default flename or to create a new
filename, click the browse button next to the ‘Absolute
OMF file name:’ edit box. Select a path and enter an
output filename with a ‘.omf’ extension (ex. blinky.omf ).

5.2. Project Build Definition

Click the ‘Customize’ button to bring up the ‘Project
Build Definition’ window shown below. This window
allows selection of the files to be included in the build
process. Although, default assemble and compile
selections will be made, ensure that all files have been
correctly included in the build process. Under each tab,
add Files to assemble or compile by selecting the
desired file and clicking the ‘Add’ button. Files are
removed in the same manner.
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x
Files to &ssemble I Files to Compile  Files to Link |
Praject Files: Files ta be linked:
File Nam... | Location fdd File Mar... | Location
Blinky.obi  C:hanld0swh Blinky.obi  Cihanl40swh
i eBl - AanTEE Add all OB files el LAantEk
Hemave
| | LI Fiemove All ol | LI
Add Extemal OBJ
Default Settings | Add Files to Project | Cancel |

5.3. Additional Options

1. If the ‘Enable automatic save for project files before
build.” box is checked, then all files included in the
project will be automatically saved when the ‘Build/
Make project’ button is pressed.

2. If the ‘Enable automatic connect/download after
build.” box is checked, then the project will be
automatically downloaded to the target board when
the ‘Build/Make project’ button is pressed.

6. Building the Project

See the included software, AN140SW, for an example
file (blinky.c) created for use with the HI-TECH compiler.

1. After saving all files that have been edited, the
previous revisions will be saved in backup files.
Backups are saved as the name of the file with the
extension #1, #2, #3, and so on up to the number of
backups (N) created and available. ‘#1’ being the
most recent and ‘N’ being the least recent.

2. Click the ‘Assemble/Compile current file’ button to
compile just the current file.

3. Click the ‘Build/Make project’ button to compile and
link all the files in the project.

4. Review the errors and warnings generated during
the build process located in the ‘Build’ tab of the
Output window (typically found at the bottom of the
screen). Double-clicking on an error that is
associated with a line number will automatically
move the cursor to the proper line number in the
source file that generated the error.
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7. Source File Example

// Copyright (C) 2007 Silicon Laboratories, Inc.

// AUTH: JM
// DATE: 10 JUNE 03

// Description: This program flashes the green LED on the C8051F020 target board about
// five times a second using the interrupt handler for Timer3.

// Target: C8051F02x

// Tool chain: HI-TECH Evaluation 'C'

#include "8051.h"
#include "intrpt.h"

#define SYSCLK 2000000

static volatile bit LED @ 0x96;

void PORT Init (void);
void Timer3 Init (int counts);
interrupt void Timer3 ISR (void);

void main (void) {
ROM_VECTOR (TIMERS3, Timer3_ISR) ;
// disable watchdog timer
WDTCN = Oxde;
WDTCN = Oxad;
PORT Init ();
Timer3 Init (SYSCLK / 12 / 10);
EA = 1;

while (1) {

// SFR declarations
// Interrupt declarations

// approximate SYSCLK frequency in Hz

// green LED: 'l' = ON; '0' = OFF

//Interrupt vector TIMER3 (0x73) points to
//TIMER3 ISR for interrupt handling

// Init Timer3 to generate interrupts
// at a 10Hz rate.

// Enable global interrupts

// spin forever

®
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//

// Configure the Crossbar and GPIO ports

//

void PORT Init (void)

{
XBR2 = 0x40; // Enable crossbar and weak pull-ups
P1MDOUT |= 0x40; // enable Pl1.6 (LED) as push-pull output

// Configure Timer3 to auto-reload and generate an interrupt at interval
// specified by <counts> using SYSCLK/12 as its time base.

void Timer3 Init (int counts)

{

TMR3CN = 0x00; // Stop Timer3; Clear TF3;
// use SYSCLK/12 as timebase

TMR3RLL = -counts; // Init reload values

TMR3RLH = -counts >> 8; // Init reload values

TMR3L = Oxff; // set to reload immediately

TMR3H = Oxff; // set to reload immediately

EIE2 |= 0x01; // enable Timer3 interrupts

TMR3CN |= 0x04; // start Timer3
}
[
// Interrupt Service Routines
[ e
[ m e
// Timer3 ISR
[

// This routine changes the state of the LED whenever Timer3 overflows.

//
interrupt void Timer3 ISR (void)

{

TMR3CN &= ~ (0x80) ; // clear TF3
LED = ! (LED) ; // change state of LED
}
®
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8. Include File Example

HI-TECH provides include files for several Silicon Labs device families with the installation of their tools. For any
8051 device you would use the 8051.h file, located by default in the “C:\HTSOFT\8051-C_9.0MN\include” directory.
When this file is included, the compiler will know which device-specific header file to include based on the
processor command line flag.

®
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DOCUMENT CHANGE LIST

Revision 1.2 to Revision 1.3

Paths updated to support HI-TECH tools Version 9.01.

Screenshots updated to support Silicon Labs IDE Version 2.8.

Reference to application note software updated from ANO40SW to AN140SW.

Command line flag to specify the target device updated from -c8051F020 to --Chip=C8051F020.
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CONTACT INFORMATION

Silicon Laboratories Inc.
400 West Cesar Chavez
Austin, TX 78701

Tel: 1+(512) 416-8500

Fax: 1+(512) 416-9669

Toll Free: 1+(877) 444-3032

Email: MCUinfo@silabs.com
Internet: www.silabs.com

The information in this document is believed to be accurate in all respects at the time of publication but is subject to change without notice.
Silicon Laboratories assumes no responsibility for errors and omissions, and disclaims responsibility for any consequences resulting from
the use of information included herein. Additionally, Silicon Laboratories assumes no responsibility for the functioning of undescribed features
or parameters. Silicon Laboratories reserves the right to make changes without further notice. Silicon Laboratories makes no warranty, rep-
resentation or guarantee regarding the suitability of its products for any particular purpose, nor does Silicon Laboratories assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation conse-
quential or incidental damages. Silicon Laboratories products are not designed, intended, or authorized for use in applications intended to
support or sustain life, or for any other application in which the failure of the Silicon Laboratories product could create a situation where per-
sonal injury or death may occur. Should Buyer purchase or use Silicon Laboratories products for any such unintended or unauthorized ap-
plication, Buyer shall indemnify and hold Silicon Laboratories harmless against all claims and damages.

Silicon Laboratories and Silicon Labs are trademarks of Silicon Laboratories Inc.
Other products or brandnames mentioned herein are trademarks or registered trademarks of their respective holders.

®
8 Rev. 1.3 @

SILICON LABS




	1. Introduction
	2. Key Points
	3. Create a Project in the Silicon Labs IDE
	4. Configure the Tool Chain Integration Dialog
	4.1. Assembler Definition
	4.2. Compiler Definition
	4.3. Linker Definition

	5. Target Build Configuration
	5.1. Output Filename
	5.2. Project Build Definition
	5.3. Additional Options

	6. Building the Project
	7. Source File Example
	8. Include File Example
	Document Change List
	Contact Information


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


