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ENESAS

Introduction to Flash Programming of Renesas MCUs )

Description: The purpose of this lab it to explorer programming Flash MCUs by means of application re-
programming and Renesas Flash Development Toolkits (FDT) software.

Objectives Lab Materials:

1. Give exposure to the Renesas Simple Flash Please verify you have the following materials
API for the M16C Family of devices. at your lab station.

2. Program a devices using FDT “Basic”. + Complete M16C/29 RSK Board

3. Create a new FDT Workspace project in order E8a Emulator

to read internal flash memory. 5 Volt Regulated Power Supply
HEW + NC30WA Ver 5.44

FDT Ver 4.01

Skill Level : New to Renesas tools and MCUs Time to Complete Lab: 30 minutes

- J

Lab Sections

0 Modify a Simple Flash Re-writing Program Time to complete task: 10 minutes
a Program the Application Using FDT “Basic” Time to complete task: 8 minutes
e Upload Internal Flash Memory Using FDT Time to complete task: 8 minutes
° Device Programming Using HEW Time to complete task: 4 minutes
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g Modify a Simple Flash Re-writing Program

Overview:
For this section, you will modify an existing application to program your name into the “Data Flash” area during run-time.

Procedural Steps

1. Start the Renesas High-Performance Embedded Workshop (HEW) using the shortcut on the desktop.@
2. Inthe “Welcome!” screen, select “Browse to another project workspace” and click the OK button.
3. Browse to and select the following HEW Workspace (*.hws) file:

C:\WorkSpace\200_Flash Lab\M16C_29 Flash API.hws

O The Renesas “Flash API” is a set of simple function calls that will allow you to
easily create code to reprogram your MCU’s internal flash memory. Since the Flash
architectures of the M16C, R8C and M32C are so similar, we were able to create
common ‘,c’ files that are configured by a “.h’ file.

4. Within HEW, in the file tree list on the left, double click the file “Flash_API_Mi16cC.h” under the “C header file”
folder in order to open that file in the editor.

5. To configure the Flash_API.h file for the MCU we will be using for this lab, simply remove the ‘C’ comment markers
(/') from the front of the lines listed below.

Line 79: (For selecting the MCU we are using)

| #define Ml6C 29 1

Line 61: (For selecting the programming mode to use)

[ #define Ew MODE 1

6. We also need to tell the API how fast our application is running so that timing may be adjusted. Remove the ‘C’
comment markers ( // ) from the front of the lines Set the define in F1lash API.h 20000000 (ie, 20MHz)

Line 39: (This is the run-time speed of our MCU)

#define BCLK_ FREQUENCY 20000000

O You actually don’t have to worry about saving this file after your edits are
complete. HEW will automatically save the file the next time you build.

7. Within HEW, in the file tree list on the left, double click the file “main.c” under the “C Source file” folder in order to
open it in the editor.

8. Inthe file main.c, modify the text between the quotes on line 78 to be your full name and also modify the number
on line 79 to reflect the number of characters in your name include plus an extra byte for the NULL character that is
added by the compiler.

1 .

* ) If your name is an odd number of letters, please add an extra character to
make it an even number of characters. This is because the M16C MCUs must
program 16-bits at a time.

9. Build the project within HEW by selecting the menu item: [menu] Build >> i Build
10. Minimize the HEW environment, we will come back to it later.
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e Program the Application Using FDT “Basic”

Overview:
To program a binary file (.mot) into a device, Renesas offers two types of interfaces to its Flash Development Toolkit
(FDT) software. In this section, you will work with the simpler of the two versions.

Procedural Steps:
1. Connect your E8a emulator to your target board via the 14-pin connector and also to your PC via USB plug.
NOTE that the power supply is not needed yet.
2. Start the Renesas Flash Development Toolkit “Basic” version by selecting the following from the Windows start menu:
Start > Programs > Renesas Flash Development Toolkit 4.01 > Flash Development Toolkit 4.01 Basic

In the main window, select [menu] ‘Options’ > ‘New Settings...’
In the “Filter” box enter “290” which is the partial part number of the device on your board.
You should now be able to easy select the target device “M30290FC” (the 128KB Flash version) and click the “Next”
button.
Select your “Select Port” setting to be “E8a” and click the “Next” button.
(No changes for this screen) Click the “Next” button.
(No changes for this screen) Click the “Finish” button.
In the main application window, check the box labeled “User / Data Area”
. Click the button (on the far right) that has an arrow head label [} ] and select “Browse...”
. Browse to and select the following file, then click Open:
C:\WorkSpace\200 Flash Lab\Debug\M16C 29 Flash API.mot
12. Click the “Program Flash” button.
13. Check the “Power Supply” box, then select “5.0 V”, then click the OK button.
14. Click the OK button in the “Select USB Device” Windows that appears.

|® If prompted to update emulator firmware, click OK. I

o s

ST200Ne

- O

|@ If an ID Checkbox appears, enter “FF” in each box then press OK. I

15. After the programming has completed, verify that the text “Image successfully written to device” is displayed in the
progress text area.

16. Click the Disconnect button.

17. Click the Exit button (top right)

18. Remove the 14-pin connection between the E8a and the target board.

! Your downloaded application CANNOT run while the E8 debugger is
connected to it. This because the RESET line is asserted by the E8 when it is left
idle. This is done as a safety precaution to prevent your application from running
pre-maturely.

19. Plug in the power supply and press the RESET button on the board.
20. Verify that the LCD reads “done” on the top line, and the first 8 characters of your name on the bottom line. You have
now successfully downloaded and ran your application.
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e Upload Internal Flash Memory Using FDT

Overview:
We now want to verify that our names were written to flash correctly. Since the FDT Basic interface does not have a
mechanism to upload and view what is already in the Flash memory, we must use the full FDT interface.

Procedural Steps:

1. Keep the power plug attached to you target board.

2. Connect your E8a emulator to your target board via the 14-pin connector and also to your PC via USB plug.

3. Start the Renesas Flash Development Toolkit full version by selecting the following from the Windows start menu:
Start > Programs > Renesas Flash Development Toolkit 4.01 > Flash Development Toolkit 4.01

4. Inthe “Welcome!” screen, select “Create a new workspace” and click OK.

5. In the edit box for “Workspace Name”, enter the text “Flash_Lab”.

6. In the edit box for “Project Name”, enter the text “Flash_Lab”.

7. You can leave the edit box for “Directory” just the way it is.

8. Click OK

9. Inthe “Filter’ box enter “290” which is the partial part number of the device on your board.

10. You should now be able to easy select the target device “M30290FC” and click the “Next” button.

11. Select your “Select Port” setting to be E8a and click the “Next” button.

12. (No changes for this screen) Click the “Next” button.

13. (No changes for this screen) Click the “Finish” button.

O Now that our FDT project workspace is created, we could use it to
manage more complicated flashing programming procedures like merging files,
creating checksums or automated scripted programming for manufacturing.

14. In the FDT main screen, select [menu] Device > ¥ Connect to Device.

15. Just click the OK button since our power supply is still attached to our target board and we don’t need to supply
power from the E8a.

16. Click the OK button in the “Select USB Device” Windows that appears.

17. In the FDT main screen, select [menu] Device > § Upload Image
18. In the Upload window, click to highlight the “Data Flash” selection in the top left edit box as shown below.

Upload

Tree  Addresz l

Start ¢

I1zer Flagh
0xfl

19. Click the Upload button at the bottom of the window.
20. The contents of the Data Flash area should now be displayed. Verify that you name was successfully written into
flash at address “0000F000”.

21. Click the Disconnect button .
22. Close the FDT application and select “No” in the “Would you like to save?” window that will appear.
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° Device Programming Using HEW

Overview:
It is also possible to program your flash MCU device using the HEW environment.

Procedural Steps:

1. Switch you attention back to HEW.

2. In the main.c file, change text that is currently your name to something different so we can prove we programmed
something new.

4. Change the current session from “DefaultSession” to “E8a_Programming” by using
the pull down box in the toolbar section of HEW as shown to the right.
Click Yes when prompted to save the session.

| DefaultSezszion ﬂ

5. Verify that your “Emulator Settings” window “Emulation mode” tab matches what is
shown below.

Emulator Setting §|

Emulator mode l Firmware Location ] MCU Setting ] /O \
The “Program Flash”

connection option tells HEW to NOT
ﬂ download the debugger monitor
j kernel when connecting or
programming. This will allow you to
program your device with the final
Mode | ¢ Erase Flash and Connect firmware image (without debugging
capabilities) just like you did with
FDT. If you were to select a
{* Program Hash connection option other than
Program Flash so you could do
software debugging, your application

[ Execute the user program after ending would not be able to run without
the debugger. being connected to a HEW

debugging session.
Power supphy K /

[ Power Target from Emulator. (MAX 300mA)
i i

MCU Group | M16C/29 Group

Device |M30290FC

Your power
supply should still
be connected, so
you don’t have

to select this.

" Keep Flash and Connect

" Debugging of CPU rewrite mode

| QK | Cancel

| Do not show this dialog box again.

6. Click OK. You are now in a programming mode session within HEW.

7. To download your application within HEW, in the file tree list on the left, double click the file icon labeled
“Flash_Lab_M16C_29.x30 — 00000000” under the “Download modules” folder. Device programming will then start
and continue until a completion message window appears.

[[ ] » NOTE: There is no progress bar window for programming in this mode ]]
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8. Click OK on the message window saying “Flash memory writing OK” (shown below). You have now successfully
programmed your device with your application.....yes, again.

debugger, E|

L Flash mematy writing Ok,
\IJ‘) Surn data=H'010aa6b1
ID code=HFFFFFFFFFFFFFF

9. Click OK on the message window saying “Please Restart or Exit”.

10. On the HEW tool bar at top of HEW, click the Disconnect button.-r
11. Disconnect your E8a ribbon cable from your target board.
12. Press the RESET button on your board and verify that your application runs

Rev 1.3 6 of 6 Date Lab Created




<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


