1. Overview

1.1 Scope

This document describes how to use. NET Micro Framework (NETMF) with
SH7264 RSK board. This document mainly describes how to setup, build and
run SH7264_RSK solution available in the porting kit. This document also
describes how to create, build, deploy and run NETMF based applications on
SH7264 RSK board using Microsoft visual studio.



1.

2 Required Target System

SH7264 RSK2+
RSK2+ consists with RSK board and LDC panel.

Please go through the hardware user manual of the SH7264 RSK
before power ON and working with the board.




1.3 Supported Driver

- Display (LCD)

- Display (VOU)

- USB Host only for File System

- Key input

- Serial

- Timer & Power

- Nor Flash

- Serial Flash

- Ethernet

In addition, the SD card driver for File System is already supported and we may
be having other drivers. If needed, please contact us.



1.4 Supported Projects
Following projects are supported.

- NativeSample
- TinyCLR

Following projects are not supported.

- Portbooter
- Tinybooter

However, these projects can be build properly so if needed you can customize
them.



1.5

Requirements

Host system (Windows XP in this documentation)

Target System (SH7264RSK with LCD panel)

Microsoft Visual Studio 2010

E10A-USB Emulator for SH2A and installation setup.

C/C++ Compiler Package for SuperH RISC engine family

.NET Micro framework porting kit (MicroFrameworkPK.msi)

.NET Micro framework development kit (MicroFrameworkSDK.MSI)
.NETMF Solution “SH7264_RSK?” (included in the porting kit)
NULL modem cable (Serial cable)

Tera Term Pro or another serial program.



2. Setup

2.1 Preparation

Before setting up Porting Kit, below software have to be installed.

- Visual Studio 2010
- Renesas C/C++ Compiler Package for SuperH RISC engine family V.9.02
Release 00 or later

For these instructions, we will assume it is installed in

c:\Program Files\Renesas\Hew\Tools\Renesas\Sh\x_y_z*



2.2 Install .NET Micro Framework Porting Kit

Install porting Kit by executing MicroFrameworkPK.msi.



2.3 Set Path

1) Open a command-line prompt
2) Change the current directory to
C:\MicroFrameworkPK _v4 1
3) Enter below,
setenv_shc "c:\Program Files\Renesas\Hew\Tools\Renesas\Sh\x_y_z*"

*x_y_z is the version of the compiler being used for example 9_2_0.



3. Memory Map

The memory map of SH7264 RSK .NETMF Porting kit is shown below. Two
types of memory configurations are supported.



3.1 For full functions with external NOR Flash memory and
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Figure 3.1 The memory map of SH7264 RSK .NETMF Porting Kit - 1

In this case, the memory size for TinyCLR can be large so full features can be
included in TinyCLR. In addition, the big heap area can be allocated so it can
keep large frame buffer for LCD display.



3.2 For limited functions with Low Cost Serial Flash
memory and Internal RAM

Internial RO specialized for boot

‘ Internal RO program for boot

(171 Execute the internal BOM program to Read

copy Loader program from Jerial Flash to

Trternal RAN CEV Loader program
TinyCLE ot NativeSample

Amall Internal BAM for loader ?

‘ Loader program —

TinyCLE or HativeZample from Serial
Flash to Latge Internal RARM

(271 Execute the Loader program to copy
Aupy ER_DATA_ADDR area

atud
/ Tutup Application deplovment area

Internial BAI

TingCLE o HativeSample

Herial Flash

Heap atea and Work Data area

Stack area

(31 Execute TinyCLE or NativeJample

SHT264

Figure 3.2 The memory map of SH7264 RSK .NETMF Porting Kit - 2

In this case, the TinyCLR and Work Data area are located in Internal RAM
area so the external SDRAM is not required. However, Internal RAM is smaller
than external SDRAM so features in TinyCLR are limited.



Notification: In the initial setting, Heap area is located in SDRAM.



4. The case of using full functions with external
NOR Flash Memory and SDRAM

In this section, we shall describe the way to build, download and execute

SH7264 RSK solution available in the porting kit with NOR Flash Memory and
SDRAM.



4.1 How to Build

1) Using Command-line prompt, change the directory to
“Solutions\SH7264_RSK”

C:\MicroFrameworkPK_v4 1>cd solutions\SH7264 RSK
2) Run

Msbuild dotnetmf.proj /t:build
/p:flavor=debug;SERIALFLASH=false;EnableTcplp=true;TCP_IP_STACK=LW

Flavor: <debug|release[rtm>  SERIALFLASH : <ture|false>

EnableTcplp : <ture|false>

TCP_IP_STACK : LWIP  If you want to use RTIP, don’t need to add
TCP_IP_STACK.

If you want to debug your program using EI0A-USB Emulator, please
specify “debug” for “flavor” option.

In this case, specify SERIALFLASH to “false”.

Notification:

If you want to use LCD panel instead of VOU output, please modify below
code before execute “Msbuild”.

File name :
C:\MicroFrameworkPK_v4_1\DeviceCode\Targets\Native\SH7264\DeviceCode\






4.2 Board switch settings
Set SW1 of the SH7264 RSK board as below to startup from NOR Flash.

Swi Setting Function
1 ON Boot the MCU from the 4MB NOR flash memory connected to the CSO
space.
2 ON
3 OFF EXTAL or crystal resonator
4 ON
5 ON It should be keep ON
6 ON It should be keep ON

In addition, JP1 should be shorted.



4.3 Download using E10A-USB
1) Setup the E10A-USB Emulator
Install the EI0A-USB Emulator software into your PC.

During install, you should select the device group for EI0A-USB then specify
“Super H RISC engine family SH-2A device group”

2) How to start downloading using E10A-USB

Extract the HEW workspace for SH7264 RSK Porting Kit from file
SH7264RSK.zip at any place in your PC.

In the following instructions, we will assume it is installed in “c:\workspace”

Start the Hew with choosing below menu

) Real 3 |

@ renesas | High-performance Embedded Workshop ] ™ Toolks »
Al Programs  wles BT B Sl T P R L B RO U (T High-performance Embedded Workshop
) 4P v Ky Renesas AutoUpdate [1] callwalker

) Skype @ Renesas Autolipdate Manual (% Has,HS 300 Simulator Debugger Help

o start (¥4

Figure 4.1 Hew menu
Then Hew will be show up and you can see below dialog box.

Specify the workspace as below, and press OK button.

welcomet 2 x]
-
" Create a new project workspace
Cancel |
‘. T Dpen arecent project workspace:
kS pacet SHEZEAR S EE S H7ZE4RSE bz gdministratiun...l
—
- = Browse ta another project workspace
-
,-?”

Figure 4.2 Welcome dialog box






In below dialog box, set options like below.

Select Emulator mode x|

Device |EUIELE

Mode | = £yns 1S Emuator

" Whriting Flash memony

] _com |

[T Do not show thiz dislog box again.

Figure 4.3 Select Emulator mode dialog box

When below message shows up, reset the target board by pressing the reset
button on the board and then press OK button.

HeushZacustom1 x|

!E Please reset the user system and press <Enter> Key.

Figure 4.4 Heush2acustom1 dialog box
Then Hew/E10A-USB will finish connection with SH7264.
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Figure 4.5 Hew window




3) How to download the program to the flash memory

i) Prepare the download module.

Select the [Debug] -> [Debug Settings...] from the menu bar of Hew then
below dialog box will show up.

Debug Settings

| SessionSH-24_E108-USB_SYSTEM

[} SH7284RSK

=] Teget | Options |

Target:
SH24FPU ET108-USB SYSTEMISH24A)
Core:
IE.ur.gI.;— Core Tanget ﬂ
Debug format:
[EXDwmart2 |
Download modules:
C#MicroFrameworkPK. .  EN/Dwa2
C¥MicroFramework PE... 00000000 EIf/Divaaef2
C¥MicroFramewok PE. .. 00000000 EIf/Divaef2
C¥MicroFramewmkPE. .. 00000000 EIf/Divacf2
g I
Eresam |
! 1] 4 I Cancel

/ Figure 4.6 Debug Settings dialog box

Here is the definition of download modules. Please change the Path setting for
each download module by clicking “Modify” button.




ii) Prepare for downloading to Flash Memory.

Select the [Setup] -> [Emulator] -> [System...] from the menu bar of Hew then
“Configuration” dialog box will show up.

Select “Loading flash memory” tab. Then, specify as same as below figure.

For “File name”, please specify <Workspace
folder>\$H7264RSK\FMTool\fmtool_s29g1512_4M.mot.

General Loading flash memory |

Loading flash memony i~ Dizable i iﬂnablegf

_

—_—

%WW " Disable Enable

File name ST [C#wiokSpace#SHT2EMM _ Browse.. |
Buz width of flazh menmon |32-I:|it bz width j

Flazh memaorny erazing time ID'3 minLke

— Entry paint

All erazing module address IH'FFFB'I 0oo

Writing module address IH'FFFBEIEIEIEI

Access size l4 'I

k. I Cancel | Smpli |

Figure 4.7 Configuration dialog box




ii) CPU and memory initialization

In order to download data to flash properly, CPU should be initialized.

So, before downloading, be sure to reset CPU by pressing “Reset CPU” button..
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iii) Download module to Flash
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In order to download, double click on the name of the download module which
you want to download to flash.

In the case of downloading NativeSample, please select nativesample.abs instead
of tinyclr.abs.

To execute TinyCLR properly, please push the reset
button after pressing “Reset Go” for proper initialization
of LCD panel.




5. The case of using limited functions with Serial
Flash memory and Internal RAM

In this section, we shall describe the way to build, download and execute
SH7264RSK solution available in the porting kit with Serial Flash Memory.

Since the Serial Flash Memory doesn’t have XiP(execute-in-place) capability,
CPU need to copy program data from Serial Flash Memory to Internal RAM and
execute from RAM.

To copy data from the Serial Flash memory to the Internal RAM automatically,
the loader program is required.The loader program is named
“sh7264_sflash_loader_prog.abs” in the E10A-USB workspace.

For detail for how to use the Serial Flash memory, refer the application note
about “Boot from the Serial Flash Memory”. This application note and sample
source code can be downloaded from Renesas Web Site.

Please note, we modified the source code of sh7264_sflash_loader_prog.abs
little bit to suitable for NET Micro Framework. The modified source code is in
the sh7264_sflash_downloader_for NETMF.zip.



5.1 How to Build

1) Using Command-line prompt, change the directory to
“Solutions\SH7264_RSK”

C:\MicroFrameworkPK_v4 1>cd solutions\SH7264 RSK
2) Run

Msbuild dotnetmf.proj /t:build
/p:flavor=debug; SERIALFLASH=true;EnableTcplp=true; TCP_IP_STACK=LWI

Flavor: <debug|release[rtm>  SERIALFLASH : <ture|false>

EnableTcplp : <ture|false>

TCP_IP_STACK : LWIP  If you want to use RTIP, don’t need to add
TCP_IP_STACK.

If you want to debug your program using EI0A-USB Emulator, please
specify “debug” for “flavor” option.

In this case, specify SERIALFLASH to “true”.
Notification:

If you want to use LCD panel instead of VOU output, please modify below
code before execute “Msbuild”.

File name :
C:\MicroFrameworkPK_v4_1\DeviceCode\Targets\Native\SH7264\DeviceCode\

#ifndef _SH72e4 _MDC3_H

Hdef ine _SHY2EA_NOC3_H_

#def ine CRT_MONITOR O .
Remove this line.

Sétinclude " ¥l nelude¥iodef ine "
#ifdef CRT_MOMITOR

#def ine LEFT_STARTI NG_POI NT a5
felze

#def ine LEFT_STARTI NG_POI NT i}

Hend if






5.2 Board switch settings
Set SW1 of the SH7264 RSK board as below to startup from NOR Flash.
Swi Setting Function
1 ON Boot the MCU, through high-speed communicati.on, from the 8MB serial
flash memory connected to the channel 0O of SPI interface.
2 OFF
3 OFF EXTAL or crystal resonator
4 ON
5 ON It should be keep ON
6 ON It should be keep ON

In addition,

JP1 should be shorted.

Figure 5.1 SWS5 settings




5.3 Download using E10A-USB
1) Setup the E10A-USB Emulator
Install the EI0A-USB Emulator software into your PC.

During install, you should select the device group for EI0A-USB then specify
“Super H RISC engine family SH-2A device group”

2) How to start downloading using E10A-USB

Extract the HEW workspace for SH7264 RSK Porting Kit from file
SH7264RSK.zip at any place in your PC.

In the following instructions, we will assume it is installed in “c:\workspace”

Start the Hew with choosing below menu

) Real 3 |

@ renesas | High-performance Embedded Workshop ] ™ Toolks »
Al Programs  wles BT B Sl T P R L B RO U (T High-performance Embedded Workshop
) 4P v Ky Renesas AutoUpdate [1] callwalker

) Skype @ Renesas Autolipdate Manual (% Has,HS 300 Simulator Debugger Help

o start (¥4

Figure 5.2 Hew menu
Then Hew will be show up and you can see below dialog box.

Specify the workspace as below, and press OK button.

welcomet 2 x]
-
" Create a new project workspace
Cancel |
‘. T Dpen arecent project workspace:
kS pacet SHEZEAR S EE S H7ZE4RSE bz gdministratiun...l
—
- = Browse ta another project workspace
-
,-?”

Figure 5.3 Welcome dialog box






In below dialog box, set options like below.

Select Emulator mode -}_Cl

Made

& E10A-USE Emulator
" Wiiting Flash memory

o | Cancel_|

[~ Da rict show this dialog box again.

Figure 5.3 Select Emulator mode dialog box

When below message shows up, reset the target board by pressing the reset

button on the board and then press OK button.

Heush2acustom1 ] ‘EI

l'} Please reset the user system and press <Enter> Key.

[

Figure 5.4 Heush2acustom1 dialog box
Then Hew/E10A-USB will finish connection with SH7264.
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Figure 5.5 Hew window



3) How to download the program to the flash memory

i) Prepare the download module.

Select the [Debug] -> [Debug Settings...] from the menu bar of Hew then
below dialog box will show up.

Debug Settings

| SessionSH-24_E108-USB_SYSTEM

[} SH7284RSK

=] Teget | Options |

Target:
SH24FPU ET108-USB SYSTEMISH24A)
Core:
IE.ur.gI.;— Core Tanget ﬂ
Debug format:
[EXDwmart2 |
Download modules:
C#MicroFrameworkPK. .  EN/Dwa2
C¥MicroFramework PE... 00000000 EIf/Divaaef2
C¥MicroFramewok PE. .. 00000000 EIf/Divaef2
C¥MicroFramewmkPE. .. 00000000 EIf/Divacf2
g I
Eresam |
! 1] 4 I Cancel

/ Figure 5.6 Debug Settings dialog box

Here is the definition of download modules. Please change the Path setting for
each download module by clicking “Modify” button.




In the case of downloading TinyCLR, additional one file needs to be
downloaded.

Debiug Settings 1=
[sessionsHza FPU_E1081US8_SYSTEM =] Target | diptions |
5] SHTZGARSE. Taget
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Downbiad Moduls i .J.Iillj
o OO o I |
Eetomat  [EWDwai2 =] _Coned |
Fie | » e 4
‘—-', Wiy I
Bccess sme il 'l -
I Dowedaad debug nfoemation only T
™ Bretfosm messmony wesiy durng dowrlosd Lp
I Diownkoad aulomabicall on fget connection en |
ok | Coewel |

Figure 5.7 Download Modules dialog box

Press [Add...] button so the [Download Module] dialog box shows up. Then
press [Browse...] button.

2 =]
[SessioriSHat FPU_ET08USE_SYSTEM =] Taiget | Optons |
[y SHisaRsE Taget
[SH24 FPU E108.UISB SYSTEMISHZA) =
Select Download Module = _‘U.EI
Look i [ 3 bin =Bt E- &
&) MativeSarmple 8] e E
5] Mok v Sarmple 8] Lirryclr
| T rescivesaemple. abs - [ L
([ = beryek st Fremlastbasdrun | LI
' fies =L Moy |
[14] tirvyeir_fies S
Feemove I
Type: DAT File
g g;?m 2004112 1:25 [ soez | |
Fies of type: IMHMI".'] :] Cancel i Dlwm
e
ok | cawe |

Figure 5.8 Select Download Module



In this dialog box, select
C:\MicroFrameworkPK_v4_1\BuildOutput\SH2A\SHC9.2\Be\FLASH\
<option>\SH7264_RSK\bin\tinyclr.dat



In the next step, specify [File format:] to “Binary”.

ot o = &l

e o ([T -] | |
Fileriamme: IE:¥Miu:ru:uFramewu:urkF'K_vd_EﬁﬁBuiIu:IEIutpL }l Browsze. |
Access zize; |‘| vi

[T Download debug information anly

[ Petform memary verify during download

[T Download automatically on target connection

Figure 5.9 Download Module dialog box
In addition, [Offset:] should be changed.

Offzet: : j 0K I
Eile farmat; Binary j Cancel |

Accehz zize; I‘I vi

Download debug information only
Perform memany vernify during download

[T Download automatically on target connection

Figure 5.10 Download Module dialog box
The offset is decided from the definition in Scatterfile_definition.proj file.

To know the offset, open
C:\MicroFrameworkPK_v4_1\Solutions\SH7264_RSK\TinyCLR\Scatterfile_defi



<!-- A simple scatterfile for SH -->

<Project xmlns="http://schemas.microsoft.com/developer/msbuild/2003" >

<PropertyGroup Condition=""$(SERIALFLASH)'!="true' ">
<ER_PROG_ADDR>20000</ER_PROG_ADDR>
<ER_DATA_ADDR>20200000</ER_DATA_ADDR>
<ER_CONFIG_ADDR>203F0000</ER_CONFIG_ADDR>
<ER_INIT_LOAD>0100000</ER_INIT_LOAD>
<ER_INIT_EXEC>0c000000</ER_INIT_EXEC>
<ER_RW_ADDR>0C010000</ER_RW_ADDR>
<ER_VTR_ADDR>00</ER_VTR_ADDR>
<ER_PReset ADDR>20001000</ER_PReset ADDR>
<STACK_ADDR>0c06fff8</STACK_ADDR>
<HEAP_ADDR>0c200000</HEAP_ADDR>
<HEAP_END>0c5fffff</HEAP_END>
<PROG_RAM_ADDR>0c100000</PROG_RAM_ADDR>
<PROG_RAM_END>0c10fff8</PROG_RAM_END>
<ENTRY_ADDR></ENTRY_ADDR>

</PropertyGroup>

<PropertyGroup Condition=""$(SERIALFLASH)'=="true' ">
<ER_PROG_%OO1100</ER_PROG_ADDR>

<ER_DATA_A 00</ER_DATA_ADDR>
<ER_CONFIG_ADDR>1c0ad000</ER- FIG_ADDR>
<ER_INIT_LOAD>1c0ada00</ER_INIT_LOAD>

<ER_INIT_EXEC></ER_INIT_EXEC>
<ER_RW_ADDR>FFF80000</ER_RW_AD| Offset = This value +
<ER_VTR_ADDR>1C000000</ER_VTR_ADBROH00000-0x2000
<ER_PReset. ADDR>1CO00EOO</ER_PReset ADDR>
<STACK_ADDR>{ff88800</STACK_ADDR>
<HEAP_ADDR>1c0ae800</HEAP_ADDR>
<HEAP_END>1c0dc3FC</HEAP_END>
<ENTRY_ADDR></ENTRY_ADDR>

</PropertyGroup>

</Project>



ii) Prepare for downloading to Flash Memory.

Select the [Setup] -> [Emulator] -> [System...] from the menu bar of Hew then
“Configuration” dialog box will show up.

Select “Loading flash memory” tab. Then, specify as same as below figure.

General Loading flash memaory |

Loading flash mernarny f+ Dizable " Enable

Erazing flash memon " Djzable ¥ Epable

File namme IE:¥WDrkS pace#SHTZEAME.  Browse., I
Bz width of flashmemary |1E-I:|it B e j

Flazh memarny eragsing time ID'3 minLke

= Entrir paimt

Al erazing module-addiess ||.|-|:|:|:g-| 0o

wting modile addiess ||.|-|:|:Fg|:||:||:||:|

Access slize |1 'I

k. I Cancel | Smpli |

Figure 5.11 Configuration dialog box




iii) Download module to RAM temporary
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Figure 5.12 Hew window

In order to download, double click on the name of the download module which
you want to download to RAM.

In the case of downloading TinyCLR, download both of TinyCLR.abs and
tinyclr.dat. In the case of downloading NativeSample, download only
nativesample.abs.



iv) Specify and Run the Batch file to write data to Serial Flash Memory.

In order to download data to Serial flash, the batch file should be executed.

Specify the batch file
MiativsS armphe sbe - DO000000
:i PestEtoctrab - DOD000D0 HRams
L] Tmbostet sbs - 00000000 oooo
0 Do
[}tk dat - 10080000 000D
‘= Dependercie: noon
oooo
0000
o000
oo
0000
o000
oooo
000D
FFFE
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000D
Qoo
0000
[
WACH 0000
MACL  0ODD
- -
L e s I i
Sororaiar | fildr | @7 [
BREAK KEY
Disconnecied
Conmeshed
# Bakch Fie 2 [ 1 B ek desitep [ [ = wm

Figure 5.13 Popup menu on Command Line window

On the command line window, do the right clicking so that the popup menu
shows up.

Select “Set Batch file...” and specify the batch file name like the figure in next
page,
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Figure 5.14 Select Batch File
Sepcify ...\sflash_boot\downloader.hdc.

Run the batch file

After specify the batch file, please press “Play” button so that batch file
starts to run. During running the batch file, following dialog box might be
opened several times.

open T F. ]
Loakinc [ (3 stlash_boot B Bl 3 e
Files of lype: | Source File [".c) = Cancel L&

Figure 5.15 Open dialog box

Press “Cancel” button.

After several seconds or minutes, the program will be stop.
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Figure 5.16 Hew window

If the program stops by red portion, the download to Serial Flash is finished
properly.

If the program stops by blue portion, the download to Serial Flash is not finished
properly.

3) How to copy the program from Serial Flash to Internal RAM and run

In order to copy program and run, you just simply need to press the [Reset Go]
button.

it Debug Setup Tools Test MWindomw Help

o mEHE | E TR D || R @
;IEI =
Resel Go
||
nodules E..!| 5. Dizaszemb... | Objcode Labe| Dizazzembly
3 o:(FFFE20EC |AFFE _halt BR & Bt
: FFFR20EE |0O004 WOF
e JI0mhu FFF820F0  |AFFE _error BRA B¢

Figure 5.17 Reset Go button




Please push the reset button after pressing “Reset Go” for proper
initialization of LCD panel



6. Running TinyCLR

Hit “Stop” button in the toolbar or Select “Halt Program” option from Debug
menu. Disconnect E10A-USB from HEW, power OFF the board and disconnect
E10A connection from board.

To verify that TinyCLR is up and running connect the serial port of the target
with PC and start the terminal program Tera Term Pro with following settings:

x|
Port CUT -] [ o
Baud rate: m
Data: [EET:—EI Cancel
Parity: [none  ~]
Stop: m Help
FElow control: m

~ Transmit delay

‘ 0 msecichar 0 msecfline

Figure 6.1 Serial port setup

Power ON the board and you should see following messages in the serial
terminal:



& Tera Term - ¥T =10 =|
Fle Edt Setup Control Window Help
TypeRef = 1144 bytes ( 286 elements) _d-_[
FieldRef ] 128 bytes © 32 elements)
Met hodRaf = 1696 bytes ( 424 elementsz)
TvpeDef = 3808 byles ( 476 elements)
FieldDef = 1745 byles ( 870 elemenls)
Met hodDef = G056 bytes (2524 elemenis)
Debugginglnfe = 2544 bvles
Mttribules z 48 bytes b elessnis)
Tvpalpac = 36 bytes ( 9 slesanis)
Resources Files = T2 byles ( 1 elemenis)
Resources = 304 byles { 38 elemenls)
Rezources Data = 1184 bytes
Strings = 303 byles
Signatures = 10127 byles
= 65001 byles
niky.
nrot find any entrypoind !
;':Ilm Raiting for debug comsands... :E
-

Figure 6.2 Serial terminal

If you can see above messages, congratulations! Your TinyCLR is up and
running. This example is the case of using TinyCLR.abs by debug build.

Please note that don’t forget to close Tera Term Pro before proceeding forward.



7. How to deploy application

.NET Micro Framework has the feature of developing Application using Visual
Studio2010.

In this section, the way to deploy application is explained by using Sample
application. Install .NET Micro Framework SDK



7.1 Install NET Micro Framework SDK

In order to use .NET Micro Framework with Visual Studio, you need to install
.NET Micro Framework SDK (MicroFrameworkSDK.msi) into your PC.



7.2 Prepare Sample application
At first, you need to create the application. Please open Visual Studio.

i) Create new project

Select File menu -> New -> Project.

Microzofl Viswal Sludio r_:l@l@

Eibe | Edit View Debug Team Data Tools Tegt Window Hebp
b | 5] Eroject Ctr+ShifteH
Open b Wb Site Shift+ Al
X 53 Ieam Propct
) Eile CtrhN
A Froject From Existng Code
@ Save Al CtrbShift+s
Source Control 3
Recent Files »
Recent Progects and Sokstions »
Exit Alt+Fd

@ 0 Errors | 1\ 0 Warnings | (1) 0 Messages
Fiba

UL B Cutput B9 Find Fesults 1

Figure 7.1 Microsoft Visual Studio

Please note, these screens are captured from Visual Studio2010 professional.
You will see difference screens and menus in the case of Visual Studio 2010
Express Edition. But, you will find similar features in the menus of Visual
Studio 2010 Express Edition.

ii) Select the Project type, Template and project name
Select below,
Project Type: Micro Framework

Template: Console Application



Name: HelloWorld

And press OK button.

MET Framework 4 | Sort b | Default s L1 L ER E

Type: Visusl G2
T | Class Librar Wisual G2
Visual G2 E ’ A propect for creating & NET Micro

W Framevark application without a user
Wb Gonsole Application Visual Dmlm

® Office
Clogg #| Devica Emulator Visual G2

< Micro Framework 3

Feprire
4 ShareFoint iu:ﬂ ‘Wirrdow Application Visual G2

Sibver light
Test
WCF
‘Workflow
# Other Languages
# Other Project Types
# Dastsbaze
# Test Projecis

Inztalled Templates

Online Templates

Hame: HelioWorld |
Locathar: tEdocu_;Tents _and mti_u:!ﬂﬂ]?:ﬂﬂmy_docuw:hm_l ;b_mfn 2'!:!1':“.& w Browse.
Sokution name: | HelloWorld | [v]Create directory for solution

[]Add to soyrca control

Figure 7.2 New Project

Note depending upon your application please select the appropriate options. If
you are creating a GUI based application it is advised to select “Window

Application” option.



iii) Copy the source file of Sample program into this project

Right click on “HelloWorld” in the Solution Explorer and select Add ->
Existing Item....

HelloWorld = Microsoft Visual Studio

Eile Edit Viem Project Build Debue Tesm Dats Jools Test Windom Heb
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Clean
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e Ttem GlebShifte A figd
Existing Hem. Shifte Sl s Add Peference.
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Figure 7.3 Microsoft Visual Studio



Select the below file,

C:\MicroFrameworkPK_v4_1\Product\Sample\HelloWorld\Main.cs

And press Add button.
Add Existing tem -Heloworld x
Look ire | () Helldworld = QO F
—

: =
3 o
L o
AT

f=1

=

Projects

s

by Computer

E ellovorld. csproj
Main, cs

Object name: IMain.cs j Add |'I
Objectz of pe; I,-'l'-.ll Files [%.%) j Cancel |

%

Figure 7.4 Add Existing Item dialog box




iv) Remove unnecessary file

Remove Program.cs file from the HelloWorld project.

HelloWor ld — Microsoil Visual Studio
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Project File
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LA W Output B9 Find Results 1 nfcrmation about the project

Figure 7.5 Microsoft Visual Studio



v) Build solution

Build Solution by selecting Build Solution menu,

HelloWorld = Microzoft Yizual Studio
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Figure 7.6 Microsoft Visual Studio

Then build shall be completed successfully.

Solution Explorer - BX
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7.3 Deployment and run the application

In order to communicate with visual studio and your board, you need to
download TinyCLR into the flash memory on the board.

It is assumed that you have build and downloaded TinyCLR into the flash
memory on the board. If not, please build your Porting kit and downloading
tinyclr.abs into the flash memory referring to section 4.

i) Change properties for current project.

Select Project menu -> HelloWorld Properties... so that you can modify

properties.
- HelloWorld — Microsoft Yisual Studio

File Edit Miew Project | Build Debueg Team Data Toole  Tegt  Window
Sl il | i Add New Ttem.. Ctel+Shifteas |
[  Add Exigting Trem.. Shift+alt+8
Exclude From Project

Show All Files

fdd Feference..
Set az StartUp Project

Fefrezh Project Toolbox Ttems

HellohWorld Properties...

A
=
g

Cpen Folder in Windows Explorer

Figure 7.7 Microsoft Visual Studio

Select “.NET Micro Framework” sheet and change deployment option to serial
as shown below, save and close this window.
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Figure 7.8 Properties...
ii) Re-Build

In order to affect these changing, Re-build is required.

iii) Turn on the board

First, connected the serial terminal of board with that of PC using serial cable
and then turn on the board.

iv) Deploying application

Select Build menu -> Deploy Solution.
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Figure 7.9 Microsoft Visual Studio

Below message is shown up in the output window at the start of deployment
process.

“Incrementally deploying assemblies to device”
When deployment gets finished without problem, you can see below message.
“Assemblies successfully deployed to device.”

If you have any trouble please make sure if you use correct flash memory
configuration file.

v) Run the application

Select Debug menu -> Start Debugging so that you can see the application
running and use break point via Visual Studio.

If the deployment fails, it might be caused by the unexpected data in the
Deployment area in Flash memory. One of the way to avoid this is to erase all
data in the deployment area using MFDeploy.exe. How to use MFDeploy.exe is
described in Section 9.3.



7.4 Big-endian support

Normally, in the initial setting, the reference dlls are supporting Little-Endian.
So it is recommended to change the reference dlls to for Big-Endian.

i) Remove the Reference for Little-Endian

Right Click the Reference which you want to remove as shown below
(Microsoft.SPOT.Native) and select “Remove” option from the popup menu.

- = g B S0 ] G

Solution Explarer v [ X

= | @ (2]
:3 Solution 'HelloWarld' O projecty
= i:ﬁ HelloWorld

£~ [=d Properties
= | References
= icrosoft SPOT.Hative
Wiew in Object Browser necorlib
I
¥ Pemove Del =
UrCESresy

[ Properties #lt+Enter

Figure 7.10 Solution Explorer
ii) Add the Reference for Big-Endian

Right Click on the “References” as shown below and select “Add
reference...” option form the popup menu.

Solution Explarer » 0 X

SIEEEE
g Solution 'HelloWarld' O projecty

= izﬂ HelloWorld
[+ [=d| Properties

fidd Reference.. irlib
=] Mainc .
- =4 Fesourcesresx

Figure 7.11 Solution Explorer






Then, “Add reference” window shall show up.
Select “Browse” tab and change “Look in” path to below mentioned path:

C:\Program Files\Microsoft .NET Micro Framework\v4.1\Assemblies\be

Add Reference ) 2l xl
MET | Projects | Recent Browse |
Look. jm: Ii‘jbﬂ j % T oG-
2] Microsoft, SPOT. Ink.dl 2] Microsoft SPOT. 4
| %] Microsoft, SPOT.IC.I & Microsoft SPOT. 4
‘ Microsoft, SPOT, Mative, dll | %] Microsoft, SPOT. 4
& Microscft, SPOT Met. dl ] Microsoft SPOT. 4
,_’:_r:] Microsoft, SPOT, Met, Security, dil ,_’:_r:] mscorlib, dil
é] Microsoft, SPOT, Time. dll é] Syskem.dll
!;b] Microsoft, SPOT, TinwCore, dil é] Syskem,Hekp.dll
| %] Microsoft, SPOT. Tauch, di | %] System. 10, dI
4] 1 i
File name: —|hicrosoft SPOT Mative.d -]
Files af type: IEnmpnnent Filez [*.exe ".dl) j
(] 4 | Cancel |

Figure 7.12 Add Reference

Then, select the dll which you want to add. (In this case, select
Microsoft. SPOT.Native.dll.)



iii) Make sure that selected reference dll is correct.

Double Click the Reference which you want to see information.
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Figure 7.13 Solution Explorer

An object browser tab / window shall be displayed. Verify that you see the
correct path information for dll (Microsoft. SPOT.Native) as shown below.
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Figure 7.14 Object Browser



8. How to include application in TinyCLR

The application can be included into tinyclr.abs. The simplest thing to do is
just to add the PE files to your TinyCLR.proj file.

1) Build generic application in the Porting Kit

Change current folder to “C:\MicroFrameworkPK_v4_1’ and execute below
command,

MSBUILD.EXE build.dirproj
2) Build an application without Visual Studio 2010.
Build your application by following command,
MSBUILD.EXE build.dirproj

For example, if you want to build HelloWorld Sample application, use
following commands,

Change current folder to “C:\MicroFrameworkPK_v4_1\Product\Sample’

and execute below command, Change below red
lines appropriate for
MSBUILD.EXE build.dirproj your application

3) How to include application into tinyclr.abs

Please add the following red lines after the property section of the
TinyCLR.proj file. You will have to make sure the .pe files have been built.

<Import Condition="" Project="$(SPOCLIENT)\Framework\Features\Diagnostics.featureproj" />
<Import Condition="" Project="$(SPOCLIENT)\Framework\Features\Core.featureproj" />
<Import Condition="" Project="$(SPOCLIENT)\Framework\Features\Serialization.featureproj" />

<ItemGroup>

<MMP_DAT CreateDatabase
Include="$(BUILD_TREE_CLIENT)\pe\$(ENDIANNESS)\mscorlib.pe"/>

<MMP_DAT CreateDatabase
Include="$(BUILD_TREE_CLIENT)\pe\$(ENDIANNESS)\Microsoft. SPOT.Native.pe"/>

<MMP_DAT CreateDatabase
Include="$(BUILD_TREE_CLIENT)\pe\$(ENDIANNESS)\Microsoft.SPOT.Net.pe"/>

<MMP_DAT CreateDatabase



Include="$(BUILD_TREE_CLIENT)\pe\$(ENDIANNESS)\Microsoft. SPOT.HelloWorld.pe"/>
<MMP_DAT_CreateDatabase Include="$(BUILD_TREE_CLIENT)\pe\$(ENDIANNESS)\System.pe"/>
<MMP_DAT CreateDatabase

Include="$(BUILD_TREE_CLIENT)\pe\$(ENDIANNESS)\Microsoft.SPOT.Graphics.pe"/>
<MMP_DAT CreateDatabase

Include="$(BUILD_TREE_CLIENT)\pe\$(ENDIANNESS)\Microsoft.SPOT.TinyCore.pe"/>
<MMP_DAT CreateDatabase

Include="$(BUILD_TREE_CLIENT)\pe\$(ENDIANNESS)\Microsoft. SPOT.Hardware.pe"/>

</ItemGroup>
<Import Project="$(SPOCLIENT)\tools\targets\Microsoft. SPOT.System.Interop.Settings" />



9. MFDeploy Tool

In Porting Kit, there is a useful Tool, MFDeploy.exe. Using this tool, you can
make sure if TinyCLR works fine, see the Flash memory mapping information,
and erase the data in Deployment area.



9.1 How to build and run MFDeploy.exe
Following is the way to build and run MFDeploy.exe.
1) Make sure the Timer driver, Power driver and the Serial driver work fine

Before using MFDeploy.exe, please make sure the Timer driver, Power driver
and the Serial driver works fine using NativeSample.

2) Build MFDeply.exe

You can build MFDeploy.exe with the command “MSBUILD.EXE
build.dirproj” under the C:\MicroFrameworkPK_v4_1 folder.

Using this command, you can build not only MDFelpoy.exe but also all the
managed tests in the PK as well.

MFdeploy is located in
\BuildOutput\public\Debug\Server\dI\MFDeploy.exe.

3) Run the MFDeply.exe

i) Connect COM Port to the board

Before run the MFDeploy.exe, please make sure the COM port in your PC is not
used by another application like Tera Term.

Then connect the COM port in your PC to the Serial connector on the board by
Serial Cross Cable.

ii) Run the MFDeply.exe
Run the MFDeploy.exe by double-clicking it.
iii) Select the COM Port

Select the COM Port which you want to use for MFDeploy as shown below
(List Box).



7 NET Micro Framework Deployment Tool =18] =
Target Ophions  Plugin  Help
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Figure 9.1 .NET Micro Framework Deployment Tool
iii) Connect COM Port

Connect MFdeoply.exe to COM Port by selecting Target menu -> Connect
option as shown below.

#5 NET Micro Framework Deployment Tool ] . -|0O| x|
Target | Options  Plug-in -~ Help
Application Deployment 3
Manage Device Keys 3 ﬂ Fi | |
Ping Eraze
Zonfiguration 3

Device Capabilities Ckel+Shifk+C

Caihe Fo | - I Browse. . | Deploy |

Disconnect CkrlH+FS
I ame | Fil= | Baze Addrezs |

Clear |




Figure 9.2 .NET Micro Framework Deployment Tool



9.2 How to make sure if TinyCLR works fine

If you can not deploy the application properly, “MFDeloy.exe” is a good tool to
make sure if the TinyCLR works fine.

Turn on the board so that you can see like below log output.

Connecting to COM1...Connected

TinyCLR (Build 4.0.2037.0)
Starting...

Created EE.

Started Hardware.

No debugger!

Create TS.

Loading start at 95000, end b5f88

Attaching file.

Assembly: mscorlib (4.0.2037.0) (3572 RAM - 29944 ROM - 17631 METADATA)
AssemblyRef = 0 bytes (0 elements)
TypeRef = 0 bytes (0 elements)
FieldRef = 0 bytes (0 elements)
MethodRef = 0 bytes ( 0 elements)
TypeDef = 1032 bytes (129 elements)
FieldDef @ = 232bytes( 115 elements)
MethodDef = 1448 bytes (724 elements)
Attributes = 0 bytes ( 0 elements)
TypeSpec = 16 bytes (4 elements)
Resources = 232bytes( 29 elements)
Resources Files = 16 bytes ( 2 elements)
Resources Data = 437 bytes
Strings = 967 bytes
Signatures = 2015 bytes
ByteCode = 10500 bytes

Attaching file.

Assembly: Microsoft.SPOT.Native (4.0.2037.0) (1064 RAM - 5752 ROM - 4159 METADATA)

AssemblyRef = 4 bytes ( 1 elements)
TypeRef = 80 bytes (20 elements)
FieldRef = 0 bytes (0 elements)
MethodRef = 60 bytes (15 elements)
TypeDef = 328 bytes ( 41 elements)

FieldDef = 132bytes( 65 elements)
MethodDef = 216 bytes (108 elements)
Attributes = 48 bytes ( 6 elements)

TypeSpec = 0 bytes (0 elements)



Assembly: Microsoft. SPOT.Hardware (4.0.2037.0) (1752 RAM - 11404 ROM - 7365 METADATA)

Assembly: Microsoft. SPOT.Hardware.SerialPort (4.0.2037.0) (508 RAM - 3440 ROM - 1527

Assembly: Microsoft.SPOT.IO (4.0.2037.0) (716 RAM - 4432 ROM - 2459 METADATA)

Resources = 72 bytes (
Resources Files = 8 bytes (
Resources Data = 747 bytes
Strings = 207 bytes
Signatures 587 bytes
ByteCode = 413 bytes
Attaching file.
AssemblyRef = 8 bytes (
TypeRef = 124 bytes (
FieldRef = 24 bytes (
MethodRef = 120 bytes (
TypeDef = 496 bytes (
FieldDef = 176 bytes (
MethodDef = 444 bytes (
Attributes = 0 bytes (
TypeSpec 0 bytes (
Resources = 0 bytes (
Resources Files = 0 bytes (
Resources Data = 0 bytes
Strings = 1329 bytes
Signatures = 1061 bytes
ByteCode = 2579 bytes
Attaching file.
METADATA)
AssemblyRef = 8 bytes (
TypeRef = 96 bytes (
FieldRef = 0 bytes (
MethodRef = 80 bytes (
TypeDef = 16 bytes (
FieldDef = 32 bytes (
MethodDef = 92 bytes (
Attributes = 0 bytes (
TypeSpec 0 bytes (
Resources = 0 bytes (
Resources Files = 0 bytes (
Resources Data = 0 bytes
Strings = 667 bytes
Signatures 239 bytes
ByteCode = 1118 bytes
Attaching file.
AssemblyRef = 12 bytes (
TypeRef = 72 bytes (

9 elements)
1 elements)

2 elements)
31 elements)

6 elements)

30 elements)
62 elements)
88 elements)

222 elements)

0 elements)
0 elements)
0 elements)
0 elements)

2 elements)
24 elements)

0 elements)

20 elements)
2 elements)

16 elements)

46 elements)

0 elements)
0 elements)
0 elements)
0 elements)

3 elements)
18 elements)



FieldRef = 0 bytes (0 elements)

MethodRef = 96 bytes (24 elements)
TypeDef = 120 bytes (15 elements)
FieldDef =  68bytes( 34 elements)
MethodDef = 140 bytes (70 elements)
Attributes = 0 bytes ( 0 elements)
TypeSpec = 0 bytes (0 elements)
Resources = 0 bytes ( 0 elements)
Resources Files = 0 bytes ( 0 elements)
Resources Data = 0 bytes

Strings = 646 bytes

Signatures = 335 bytes

ByteCode = 1199 bytes

Attaching file.

Assembly: System.IO (4.0.2037.0) (1548 RAM - 13264 ROM - 5862 METADATA)
AssemblyRef = 8 bytes (2 elements)
TypeRef = 168 bytes ( 42 elements)
FieldRef = 36 bytes (9 elements)
MethodRef = 392 bytes (98 elements)
TypeDef = 144 bytes ( 18 elements)
FieldDef = 76 bytes (37 elements)
MethodDef = 392 bytes (195 elements)
Attributes = 0 bytes ( 0 elements)
TypeSpec = 8 bytes (2 elements)
Resources = 0 bytes ( 0 elements)
Resources Files = 0 bytes ( 0 elements)
Resources Data = 0 bytes
Strings = 356 bytes
Signatures = 790 bytes
ByteCode = 6919 bytes

Attaching file.

Assembly: Microsoft. SPOT.Graphics (4.0.2037.0) (388 RAM - 2268 ROM - 1357 METADATA)
AssemblyRef = 8 bytes (2 elements)

TypeRef = 24 bytes (6 elements)
FieldRef = 0 bytes (0 elements)
MethodRef = 20 bytes ( 5 elements)
TypeDef =  40bytes( 5 elements)
FieldDef = 16 bytes (8 elements)
MethodDef = 96 bytes ( 48 elements)
Attributes = 0 bytes ( 0 elements)
TypeSpec = 0 bytes (0 elements)
Resources = 0 bytes ( 0 elements)
Resources Files = 0 bytes ( 0 elements)
Resources Data = 0 bytes

Strings = 537 bytes

Signatures = 293 bytes

ByteCode = 242 bytes



Attaching file.

Assembly: Microsoft.SPOT.TinyCore (4.0.2037.0) (5080 RAM - 61564 ROM - 23446 METADATA)

Assembly: Microsoft. SPOT.Time (4.0.2037.0) (508 RAM - 2976 ROM - 1552 METADATA)

AssemblyRef = 16 bytes (
TypeRef = 224 bytes (
FieldRef @ = 52 bytes (
MethodRef = 456 bytes (
TypeDef = 1104 bytes (
FieldDef = 728 bytes (
MethodDef = 1576 bytes (
Attributes = 0 bytes (
TypeSpec 4 bytes (
Resources = 0 bytes (
Resources Files = 0 bytes (
Resources Data = 0 bytes
Strings = 12916 bytes
Signatures = 3122 bytes
ByteCode = 25075 bytes
Attaching file.
AssemblyRef = 12 bytes (
TypeRef = 60 bytes (
FieldRef = 0 bytes (
MethodRef = 36 bytes (
TypeDef 96 bytes (
FieldDef = 40 bytes (
MethodDef = 84 bytes (
Attributes = 0 bytes (
TypeSpec 0 bytes (
Resources = 0 bytes (
Resources Files = 0 bytes (
Resources Data = 0 bytes
Strings = 895 bytes
Signatures 220 bytes
ByteCode = 403 bytes

Loading Deployment Assemblies.
Resolving.

Total: (12884 RAM - 135044 ROM - 65358 METADATA)

AssemblyRef = 76 bytes (
TypeRef = 848 bytes (
FieldRef = = 112 bytes (
MethodRef = 1260 bytes (
TypeDef = 3376 bytes (
FieldDef = 1500 bytes (
MethodDef = 4488 bytes (

4 elements)
56 elements)
13 elements)
114 elements)
138 elements)
363 elements)
787 elements)

0 elements)
1 elements)
0 elements)
0 elements)

3 elements)
15 elements)
0 elements)

9 elements)
12 elements)
20 elements)

41 elements)

0 elements)
0 elements)
0 elements)
0 elements)

19 elements)
212 elements)
28 elements)

315 elements)

422 elements)
746 elements)
2241 elements)



DebuggingInfo = 2252 bytes

Attributes = 48 bytes ( 6 elements)
TypeSpec = 28 bytes ( 7 elements)
Resources Files = 72 bytes ( 3 elements)
Resources = 304 bytes ( 38 elements)
Resources Data = 1184 bytes
Strings = 18520 bytes
Signatures = 8662 bytes
ByteCode = 48448 bytes
GC: 1msec 15276 bytes used, 4178820 bytes available
Type OF (STRING ): 24 bytes
Type 15 (FREEBLOCK ): 4178820 bytes
Type 17 (ASSEMBLY ): 15180 bytes

Type 34 (APPDOMAIN_HEAD ): 72 bytes

Total: (12884 RAM - 135044 ROM - 65358 METADATA)

AssemblyRef = 76 bytes (19 elements)
TypeRef = 848 bytes ( 212 elements)
FieldRef @ = 112 bytes( 28 elements)
MethodRef = 1260 bytes (315 elements)
TypeDef = 3376 bytes (422 elements)
FieldDef = = 1500 bytes ( 746 elements)
MethodDef = 4488 bytes (2241 elements)

DebuggingInfo = 2252 bytes

Attributes = 48 bytes ( 6 elements)
TypeSpec = 28 bytes ( 7 elements)
Resources Files = 72 bytes ( 3 elements)
Resources = 304 bytes ( 38 elements)
Resources Data = 1184 bytes
Strings = 18520 bytes
Signatures = 8662 bytes
ByteCode = 48448 bytes

Ready.

Cannot find any entrypoint!

Done.

Waiting for debug commands...

After the above messages, you should try and connect from MFdeploy by
clicking “Ping” button from MFdeploy. If you see that the TinyCLR responds,
then it means that the TinyCLR is up and running.

Pinging... TinyCLR






9.3 Erase data in the deployment area
Following is the way to erase data in the deployment area.
1) Connect the Terget Plarform referring section 9.1.

2) Press Erase button so that erasing starts.

#7 .MET Micro Framework Deployment Tool =101 x|
Target Optionz  Plug-in  Help
Device .
e =] fow 2] toe [ gese |)
—Image File :
I ~] _Browse. | Depley |
Marre File I—ﬂaseﬁ.ddlm
4 | *
Clear I

Figure 9.3 .NET Micro Framework Deployment Tool

3) If below error shows up, don’t mind.

Figure 9.4 Error message



4) Following message shows up when the data in deployment area has erased.

#: MET Micro Framework Deployment Tool . -0l x|

Target Options  Plue-in  Help

—Device

[erial =] [Foma ~]  Pine |  Erase |

—Image File

I LI Bromsze.. | Deploy |
I ame File | Baze Address

4 | [

Signatures = 8758 bytes ;I
Byt eCode = 49717 bytes
Beady.
Cannot find any entrypoint!
Lone .
WMaiting for debug commands. .. j
-

Clear |

Figure 9.5 .NET Micro Framework Deployment Tool
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