ELCVR-60-1

C for AVR® Microcontrollers CD ROM

What does it do?

This is a self contained CD ROM for learning C programming for AVR microcontrol-
lers

C for AVR®
Microcontrollers

By Rob and David Miles

Benefits

e Unique microcontroller Simulations shortens learning curve
e This is a complete solution for learning including tutorials, IDE and compiler

Features

e A full course in C programming

e Includes C compiler and IDE

¢ Includes virtual ATmega32 microcontroller simulations
e Links to E-blocks™ AVR multiprogrammer

Description CD ROM is shipped in a DVD case
This new CD ROM is designed for those who want to learn how to program embed-

ded microcontrollers in C. The CD contains a full course as well as all the software

tools needed to create hex code for a range of AVR ATmega devices - including a

full C compiler and an Integrated Development Environment (IDE). The CD ROM

makes extensive use of a virtual C microcontroller which uses code simulation to

explain how C works: students can step through programs to see the effects of each

line of code on the microcontroller. This product is designed to work seamlessly

with our E-blocks AVR Multiprogrammer, but will also operate with third party pro-

grammers. Written by David and Rob Miles of Durham and Hull Universities.

Learning time Screen images Also consider

Approximately 40 hours e : EB194 AVR programmer

e m— il EB219 AVR starter pack

Prerequisites EB343 Deluxe AVR starter pack

e An understanding of digital electron-
ics

e  Windows skills

o Elementary programming skills

Included on the CD ROM Typical tutorial screen showing the Virtual C

microcontoller
e Comeplete course in C programming
with exercises
* AVR Studio IDE T T ———

e GCCC Compiler DEHGC L RBE

How to use this CD ROM

This CD ROM can be used as a pro-
gramme of self study at home or in in-
dustry. It is also suitable for use with
undergraduates as part of a structured
course, thereby freeing up lecturers to
provide one-to-one tutorial assistance.
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IDE and compiler screen

AVR Deluxe E-blocks starter pack

E-blocks is a trademark of Matrix Multimedia
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Learning objectives

Study of the CD ROM—will achieve the
following objectives:

e Gain a thorough understanding of C
programming for microcontrollers
from basic techniques through to
advanced concepts such as serial
communication, and interrupts.

e Develop the skills and techniques
required to write C programs of
some complexity from scratch.

e Develop a good understanding of
how electronic systems are con-
trolled.

CD ROM contents

The CD ROM is divided into two sec-
tions: a suite of Labs with real applica-
tions, and a section on C programming:

Labs contents

Lab I: flashing lights

VOID, statements, hexadecimal, output to ports,
WHILE, FOR, #INCLUDE, DDRA, variables

Lab 2: Switches and torches

INPUT, IF, ==, !, debouncing inputs, functions
Lab 3: Follow the leader

Arrays, delays, unary operators, break

Lab 4: LEDs and Clocks

Const, interrupt, 7-segment displays, multiplexing
Lab 5: LCDs and libraries

Serial data commes, libraries of code

Lab 6: Mystic LCD

Random numbers, shift register, MOD, test har-
nesses and debugging

Lab 7: The E lock

EEPROM memory, sleep modes,

Lab 8: reaction timer

Accurate timing

Lab 9: Inspect your morse

Converting state diagrams to programs

C Programming contents

What is a C program?

Introduction, Comments, The main function header,
The main function body, The end of the line, Exer-
cises,

Variables

Introduction, Types, Floating point, Characters,
Integers, Choosing variables, Identifiers, Declaration,
Multiple declarations, Initialization, Names, Assign-
ing statements, Expressions, Operators and Oper-
ands, Constant operands, Operators and divide,
Working on bits, Shifting bits, Shortcut operators,
Unary operators, Casting, Exercises
Conditional Statements

Introduction, Logical operators, Equality, Using else,
Cunning conditions, Complicated conditions, Unary
operators in conditions, Exercises.

Statements and Blocks

Introduction , Blocks in Blocks, Global and local
variables, Local variable scope, Global variables,
Exercises.

Looping the loop

Introduction, While loop, Counting with the while

loop, The for loop, Breaking out of loops, Continuing
loops, Exercises.

Functions

Introduction, When to use a function, Functions
which return values, Functions which accept pa-
rameters, Functions which return values, More than
one parameter, Exercises.

Arrays

Introduction, The need for arrays, Declaring an
array, elements in an array, Sorting array elements,
Into the next dimension, Exercises.

Switches

Introduction, The switch condition, Switches and
breaks, Exercises.

Pointers

Introduction, Arrays and pointers, Declaring a
pointer, Using a pointer, Comparing a pointer, Null
pointers, Functions and pointers, Finding out the
size, Strings, Exercises.

Structures

Introduction, Creating structures, How structures
work, Pointers in structures, Structures in structures,
Exercises.

The pre-processor

Introduction, The #include directive, magic numbers
and #define, Conditional compilation, Exercises.

Software engineering in C

Introduction, Deciding on specification, Deciding how
to test, creating the functions, Using the functions,
Making a project, External data.

Sections on AVR device reference also
included.

Versions available

E:LCVRST Student/home version
ELCVRSI Single user version
ELCVRSL Site licence version

Note that student versions are missing
selected exercises and content more
applicable to institutions. Student/home
version are not available to educational
institutions or companies.

System requirements

PC with CD ROM drive and Windows
98 or greater. Site licence version is
compatible with all major network con-
figurations.

Hardware requirements

Atmel AVR programmer with AT-
mega32 device and download utility—or
E-blocks AVR Multiprogrammer.

E-blocks is a trademark of Matrix Multimedia
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AVR and ATmega are trademarks of the Atmel
Corporation





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


