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Document Information

Information Description

Abstract This document provides a simple step-by-step tutorial for
FEZ boards.

Rev.1.03 Page 2 of 37 www.tinyclr.com


http://www.ghielectronics.com/

GHI Electronics,LLC FEZ Tutorial

Introduction

1. Introduction

FEZ Mini and FEZ Domino are board based on USBizi chipset running the Microsoft .NET
Micro Framework at the core. FEZ is targeted for electronics beginners, hobbyists and
even professionals. It is a solution for both hardware and software in one package for easy
fast start with .NET Micro Framework and embedded systems.

T2 c1e
=
R7 o ™ FWN

FEZ Mini FEZ Domino

With Micro framework, developers can write code much more efficiently using the C#
programming language within the free Microsoft Visual C# Express.

Many libraries are available for FEZ hardware and software features including FAT file
system, threading, UART, SPI, 12C, GPIO, PWM, ADC, DAC and much more.

Thanks to the USBizi at it's core, there are many advantages for using FEZ over Arduino,
or any other similar products like BASIC STAMP:

1. Lowest cost at available features!
2. Runs Microsoft's .NET Micro Framework 4.0.

3. Uses Free Visual C# 2008 express.
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Runtime debugging over USB or serial.

Program in modern managed language.

32-bit ARM processor.

FAT file system for storage on SD cards and USB memory devices.

© N o o b

Easy upgrades to high end systems like ChipworkX or Embedded Master. Use
same code and knowledge!

9. The FEZ core, USBizi, is widely used in commercial applications around the world.

The objective of this Guide

This guide will help you in the first steps into the embedded devices world. From here,
we will show you how to connect FEZ, make sure it is running, load a simple program,
and explain how to use the FEZ components and their included C# drivers.

This guide only covers very basic points, for full details use the eBook.
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2. Getting Started

2.1. System Setup

Before we try anything, we want to make sure the PC is setup with needed software. First
download and install Visual C# express 2008 with SP1.

Now, download and install .NET Micro Framework 4.0 SDK (not the porting kit).

if link above didn't work, search for “NET Micro Framework 4.0 SDK”.

Finally, install the GHI NETMF SDK (Software Development Kit) from www.TinyCLR.com
This is the direct link to the SDK
http://www.ghielectronics.com/downloads/NETMF/GHI%20NETMF%20SDK.zip

The SDK comes in a zip file, extract it and then run setup.exe to install the SDK.

() [ » GHINETMF sDK 5 [ || scasch
‘ Organize v i Views ~ [ Open MBS E-mail R Share & Bumn
Favorite Links Marne
E Documents 5 GHI NETMF SDK.msi
Bi | Important_Readme.td
Eﬁ. P;Ctl-_lreg ‘;-_')setup.e:{e
usic
Mare »
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AL R PV ] e

L) setup.exe

488 GHI NETMF SDK (== % |

Welcome 1o the GHI NETMF SDK Setup Wizard ( D )

The ingtaller will guide vou through the steps required to install GHI METMF SDE. on vour computer.

|
T

WARMIMG: Thig computer program is protected by copyright law and international treaties.
IInauthaorized duplication or distribution of this program, or any partion of it, may result in severe civil
or criminal penalties, and will be prozecuted to the maximum extent pozsible under the law,

2.2. The Emulator

NETMF includes an emulator that allows running application right on the PC. For our first
project, we will use the emulator to run a very simple application.

Create a Project

Open Visual C# express and, from the menu, select file -> New Project. The wizard now
should have “Micro Framework” option in the left menu. Click on it, and from the
templates, select “Console Application”
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Mew Project a‘ ‘ @ii-]
e ——— —
Project types: Templates: |
Visual C& Visual Studic installed templates
Micro Framework tiha = ‘% 5
) S ) )
NN N
Class Library Console Device Window
Application :  Emulator  Application
My Templates
Search
Online Te...
Mame: MFConsolefpplicationl
[ OK J [ Cancel

Click the “OK” button and you will have a new project that is ready to run. The project
has only one C# file, called Program.cs, which contains a few lines of code. The file is
shown in “Solution Explorer” window. If this window is not showing then you can open it

by clicking “View->Solution Explorer” from the menu.

using System;
using Microsoft. SPOT;

namespace MFConsoleApplication1
public class Program
public static void Main()

Debug.Print(
Resources.GetString(Resources.StringResources.String1));

For simplicity change the code to make it look like the listing below.
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using System;
using Microsoft. SPOT;

public class Program
public static void Main()

Debug.Print("Amazing!");
}

Selecting Transport Interface

Do not worry if you do not understand the code. We will explain it later. For now, we
want to run it on the emulator. Let us make sure you have everything setup properly.
Click on “Project->Properties” from the menu. In the new showing window, we want to
make sure we select the emulator. On the left side tabs, select “NET Micro Framework”
and make sure the window looks like the image below.

Transport: Emulator
Device: Microsoft Emulator
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TEH TS | S LS| TS T AT T T S| P Ml M-
> MFCﬂIISOIEﬁPP“CﬂﬁOn]/ngram.GI/Start Page | - 3 | Solution Explorer.. ~ 1
g | & =
= Application (5 Solution 'MFConso
= Deployment l =N @ MFConsoleApp
Build Transpot: [=d] Properties
i [«3] References
Build Events Emulator - & Program.cs
DeRity [ (=4 Resources.re
Device:
Resources Microsoft Emulatord - 3
Services
[H| Generate native stubs for internal methods
Settings
Root name for native stub files:
Reference Paths L4
MET Micro Framework
Create stub files in this directory:
] 1
4 10 b Properties ~ 1

Make sure the output window is visible, click on “View->Output”

‘I.n’iew| Project  Build Debug Data Tool

[Z] Code Fi
i fm  Server Explorer Ctrl+W, L k
N Cy  Solution Explorer Ctrl+W, 5 |
|| | ]
ol B2 Class View Ctrl+W, C
;| @ CodeDefinition Window  Ctrl+W,D |
7| [EY Object Browser Ctrl+W, J
.| 3 ErrorList Ctrl+W, E

| =] Output Ctrl+W, O
1% Properties Window Ctrl+W, P

Executing (Deploying) the project

Finally, we are ready to run our first application. Press F5 key on the computer. This is a
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very useful shortcut and you will be using it a lot to run your applications. After you
press F5, the application will be compiled and loaded on the emulator, and in couple
seconds everything will stop! That is because our program had finished execution so
fast that we didn't see much.

We want to “debug” the code now. Debugging means that you are able to step in the
code and see what it is doing. This is one of the greatest values of NETMF.

This time use F11 instead of F5, this will “step” in the application instead of just running
it. This will deploy the application on the emulator and stop at the very first line of the
code. This is indicated by the yellow arrow.

E namespace MFConsoleApplicationl

{
J‘-] public class Program g5 Sample Emulator
{

Insert / Eject

public static wvoid M3

ebug.Print ("Aimag

C# applications always start from a method called Main, and this is where the arrow had
stopped. Press F11 again and the debugger will run the next line of code, which is the
line you changed before. You probably have guessed it right, this line will print
‘Amazing!” to the debug window. The debug window is the output window on Visual C#
express. Make sure Output window is visible like explained earlier and press F11 one
more time. Once you step on that line, you will see the word Amazing! Showing in the
output window.
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public static woid HMain ()
{
Debug.Print ("Rmazing!™) ;
W ¥
1 | 1 1]
Output - 0 X
|| Show output from: Debug ~ | 5 | & ;

'"Microsoft.S5PO0T . Emulator.Sample . SampleEmilator. exe =
'Microgoft.SPOT . Emilator.Sample . SampleEmlator . exe
'Microgoft.SPOT . Emilator.Sample . SampleEmlator . exe
The thread 0xZ has exited with code 0 (0x0).
Imazing!

q | rrr [ F

1 Call Stack | =] Immediate Window | =] Output | ) Error List |

The Program that you've just deployed is called "Managed Code" in .NET Micro
Framework Terminology.

Debugging Breakpoints

Breakpoints are another useful feature when debugging code. While the application is
running, the debugger checks if execution has reached a breakpoint. If so, the
execution will pause. Click the bar right to the left of the line that prints “Amazing!”. This
will show a red dot which is the breakpoint.

public static woid Main ()

{
-J Debug. Print ("Amazing! ™) ;

Now press F5 to run the software and when the application reaches the breakpoint the
debugger will pause it as showing in the image below
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public =static woid Main ()
i
n‘_) IDebug. Print ("Amazing!™) ,:|

Now, you can step in the code using F11 or continue execution using F5.

2.3. Running on Hardware

We are now ready to connect FEZ to the PC. Connect FEZ (Domino or Mini) using the
USB cable. No power is needed as FEZ uses USB for power. If this is the first time you
plug FEZ to your PC then windows will ask for drivers. Direct windows to the GHI NETMF
interface driver available in GHI NETMF SDK under USB Drivers Folder.

l==] = |
@-u-v| | « GHINETMFSDK » USB Drivers » GHI_NETMF Interface » = |¢,||5m5.« 2|
By Organize ~ =2 Views ~ & Burn
G e Mame Date modified Type Size
!.E D a1 . amdb4
| .c:cumen s 86
B Pictures =4 ghi_netmf_interface.cat
More » 4k | GHI_METMF Interface.inf
Folders ~
4 items
MFDeploy can Ping!

Before we use the hardware, let us make sure it is properly connected. The NETMF
(.NET Micro Framework) SDK comes with a software from Microsoft called MFDeploy.
There are many good uses for MFDeploy but for now we only need it to “ping” the
device. Basically, “ping” means MFDeploy will say “Hi” to the device and then checks if
the device will respond with “Hi”. This is to make sure the device is connected properly
and communication has no issues.

Open MFDeploy and connect FEZ using the included USB cable to your PC. If this is
the first time you plug in FEZ, Windows will ask for drivers. Supply the driver from the
SDK folder and wait until windows is finished.

In the drop-down menu, select USB. You should see USBizi showing in the device list.
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You will see USBizi because FEZ is based on USBizi chipset. Select USBizi and click
the “Ping” button. You should now see back TinyCLR.

% MET Micro Framework Deployment Tool IE'M
Target Options Help
Device
USE NUsE: UsE: »| Png || Emse |
Image File

- [ Browse . ” Deploy l

Pinging... TinyCLER
| Pinging... TinyCLE
2 Pinging... TinyCLE

Clear

3 - —

Deploying to Hardware

Now that we checked the hardware is working using MFDeploy, we need to go back to
Visual C# express. From the project properties, select USB for transport and USBizi for
the device. Make sure your setup looks similar to the image below.
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— - = = == — — L 1L i

}j‘ ' MFConsoleApplication®| Start Page-' ~ 3 | Solution Exph
E'E» | Application —j .Solutic-n
Deployment £ =g @ M
Build
o Transport: - = F
Build Events USBE - Lo E
Debug ——
Device:
Resources USBizi_USBizi - 3

Reference Paths

[H Generate native stubs for internal methods
MET Micro Framework
Root name for native stub files:

Create stub files in this directory: Properties

Allow a couple seconds to ensure the hardware has completed the boot up process
then press F5, we will now send our simple application to FEZ and it will run right inside
the real hardware. Switching from emulator to real hardware is that simple!

Try the steps we tried with the emulator, like setting breakpoints and using F11 to step in
the code. Note that “Debug.Print” will still forward the debug messages from the
hardware to the output window on Visual C# express.

You have to keep in mind that only one software can talk to USBizi interface at the same
time. In another word, you can not Ping the hardware through MFDepiloy if it is already
connected through Visual Studio.

Connect MFDeploy to show debugging messages

After Deploying the application through Visual Studio. the application still works on FEZ
even if is Visual Studio was disconnected and it will run every time you reset or recycle
power on FEZ.

User can still view the boot up and debugging messages by connecting MFDeploy to
USB. Simply after you connect USB cable and you can ping FEZ in MFDeploy, click
Target->Connect.

After this you can even reset the board and see all the boot up sequence messages and
any debugging messages including the strings printed out in the code using
Debug.Print(). In our previous example,"Amazing!". When done, you can disconnect
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using Target->Disconnect.

»
22 NET Micro Framewark Deployment Toal L':' [=] éj
Target Options  Plug-in  Help
Device
USE ~| IEEERNEEE » | Png || Emse |
Image File
- [ Browse ... ] [ Deploy ]
Name File Basze Address  Size
1| 1] [ 3
Strino= = 2700 _hutes
Lttaching file. -
Agsgembly: macorlib (4.0.1681.0) (3572 RaM - 25700 ROM — 178035 }IETP...DAT.Ml—l
LasemblyRef = 0 bytes | 0 elements) T
TypeRef = 0 bytesa | 0 elements)
FieldRef = 0 bytes | 0 elements)
MethodRef = 0 bytes | 0 elements)
TypelDef = 1032 bytes | 123 elements)
FieldDef = 232 bytes | 115 elemsnts)
MethodDef = 1448 bytes | 723 elemsnts) B

Checking USBizi firmware Version

At this point and before proceeding, it is important to check if you need to update your
USBizi firmware. When you download a new SDK, it comes with new firmware that
needs to be sent to FEZ. Please see firmware update section at the end.

2.4. Deleting The Deployed Project

User can always over-deploy the current application (project) on FEZ by deploying the
newer application from Visual C#. but in some cases user might need only to delete the
current application. this can be accomplished using MFDeploy tool explained before:

Open MFDeploy, choose USB and USBizi from device list and ensure you get positive
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response when pinging
Then click the erase button:
% MET Micro Framework Deployment Tool |_|_|_J'=' [S]. | S
Target Options Help

Device /\

USB ~| IEEIEEE » | Png | Eese

Image File

- [ Browse . ” Deploy

Pinging... TinyCLER
Pinging... TinyCLE
Pinging. .. TinyCLE

Clear

Emergency user application code deletion

In some cases, user needs to delete the application because it is locking up the device
or blocking the USB debugging interface. but Visual C# or MFDeploy tool does not help
here and can not communicate with the device.

In this case you should access GHI boot loader and execute the delete command D.
this command deletes only user application code. then reset or recycle power and FEZ
is ready again to communicate with MFDeploy or Visual C#.

Firmware Update section includes some easy steps on how to access GHI boot loader
and process commands.
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3. Assemblies With FEZ Project

3.1. What are Assemblies?

Hardware/Software features are accessed through Managed code using C# Classes with
their members such as methods, properties and variables.

On FEZ you may need Assemblies from 3 sources:

Standard Assembilies

.NET Micro Framework SDK includes pre-compiled assemblies that contain the
managed code of various classes for hardware features such as Debug Class that
you've just used in the example to print the string "Amazing!" using the Print Method.
Users do not see the source code of these classes but can use these classes by simply
adding the relevant assemblies to the Visual C# project.

.NET Micro Framework library examples:
@ Microsoft. SPOT.Hardware

@ Microsoft. SPOT.Native

@ System.lO

Classes are described is in .NET Micro Framework SDK documentation which also
includes information about the required assemblies.

FEZ (USBizi) assemblies

USBizi core-chip adds more functionality on top of the .NET Micro Framework. For
example, hardware peripherals such as CAN, Analog converters, PWM,...etc are not
directly supported in .NET Micro Framework. However, they can be easily used with
FEZ boards.

The assembly provides access to hardware peripherals, storage solutions, USB
connectivity, and many other features. The assembly files and their documentation are
included with GHI NETMF SDK. These assembly files must be added to your Visual
Studio project in order to be able to use the extra features.

USBizi (FEZ) uses the same powerful assemblies available for ChipworkX and EMX.
This also means, you can switch from FEZ to USBizi to EMX to ChipworkX without the
need to change any line of code!
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FEZ (USBizi) library examples:
@ GHIElectronics.NETMF.Hardware
@ GHIElectronics. NETMF.System

FEZ Platform Selector Assembly

Every FEZ board type has a unique library that the user must add in every project. This
assembly has the required definitions that lets the user access the features much
easier, specially with hardware “components drivers”.

FEZ Domino library: FEZDomino_GHIElectronics.NETMF.FEZ
FEZ Mini library: FEZMini_GHIElectronics.NETMF.FEZ

An example on how to use these libraries is explained later in the FEZ Hardware
Components section more thoroughly.

3.2. How to add an assembly to Visual C# Project?

Adding a library is pretty simple.
1. Go to the Menu and select “project --> Add Reference...”

Solution Zeplorer - MMConsoleApphcatiorz

o |3 [E] S
_: Solution MFCensoledpplicatior:’ (L proect)
=d| Hroper ¥ | Ewild
=i Hefere Fehulel
] Yrogra
C o )
=} i Hescoul et
Clear
LA »
Add Relerence..,

Add Sevice B=leiene.,

Wizw Class Dizgram

Set ac StartUp Project

2. Choose the library that you need then click OK.
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Edition =)<

‘ool Window  Help

- || (# Assign

Aol ] 5|

rence

MET | Projects | Recent | Browse |

Component Mame =~ | Wersion | Runtime | PE[‘_-\
2 - ":.—': ._-'-‘ ﬁ
FEZ_GHIElectronics. NETMF.IO 0.9.3.0 v2.0.50727 C:
FEZ_GHIElectronics. NETMF.System 0.9.3.0 v2.0.50727 C:
FEZDomino_GHIElectronics, NETMF.FEZ 0.9.3.0 v2 050727 C:
FEZMini_GHIElectronics, METMF .FEZ 0.9.3.0 v2.0:50727 C:
MFDpwsClient 4.0.1681.0 v2.0.50727 C:
MFDpwsDevice 4.0.1681.0 +2.0.50727 C:
MFDpwsExtensions 4.0,1681.0 v2.0.50727 C:
MFWsStack 4.0.1681.0 ~2.0.50727 C:
Microsoft. SPOT . Graphics 4,0.1681.0 v2.0.50727 C:
Microsoft.SPOT.Hardware 4.0.1681.0 v2.0.50727 C:
Microsoft,SPOT . Hardware. SerialPort 4.0,1681.0 v2.0,50727 C:
Microsoft.SPOT . Hardware.Ush 4.0.1681.0 v2.0.50727 C:
Microsoft.SPOT. Ink 4.0.1681.0 v2.0.50727 C:
Microsoft, 5POT.10 4.0.1681.0 v2.0.50727 C:[w]
m 1 | m

o =]

[2]

[54 Solution 'FEZ_LED' (1 project)
= §7 FEZ_LED
&/~ [=d] Properties

: | References
«J FEZMini_GHIElectronics. NETMF.FEZ
~2 Microsoft, 5POT. Hardware
«J Microsoft.SPOT.Native
i e« macorlib

- C‘,ﬁ FEZ_Components_LED.cs
Cf;‘*—_] Program, cs
(=4 Resources.resx

@

3. We can now see the new Assembly reference with the References in the solution

explorer.
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1
O
X

e e el ONERS

~+ ¥ |Solution Explorer - Solution 'FEZ_LED' {1 proj... - & x|

== = 1 =
o] 2l EE
=_|| [ Solution 'FEZ_LED' (1 project)
[»l|| = 3 FEz_LeD
= [# [=d| Properties
= [ZF References
+ FEZ_GHIElectronics. NETMF . Hardware
+J FEZMini_GHIElectronics.METMF . FEZ
2 Microsoft.SPOT Hardware
- Microsoft, SPOT. Native
-« mscorlib
‘ﬂ FEZ_Components_LED.cs
f,_’f_-] Program. cs
= |58 Resources.resx

Ln 10 Col 10 Ch 10 INS

Important note: User must be aware that adding assemblies consumes RAM and Flash
space, thus, the user is not expected to add unused assemblies or the project might fail to

deploy due to the lack in resources. For beginners, it is okay to add them all if not sure
what assemblies are needed.
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4. FEZ Hardware Components

www.TinyCLR.com website offers many components that can plug directly onto FEZ. For
example, to have some light indicators, we will need the LED component. This component
can plug into one of the connectors available on FEZ Mini's Starter Kit or Robot Kit and on
FEZ Domino's Expansion shield. The images below shows how it is connected.

8

p \ EE2
3 *
G} FEZ expansion
| Ui.0 i
| WY TiNYCLR.com REST

(®)

)

© nex

These JST female headers include 3 pins each. The middle pin is the signal which is
connected directly to the relative pin on FEZ board, as marked on the header. For
example, Di0, An2, ..etc.
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That covered adding the hardware...very simply! Adding software is just as simple. But
before, we need to make sure that we have added the appropriate libraries/assemblies to
our project. Click on “Add assemblies” and add either

FEZDomino_GHIElectronics. NETMF.FEZ
or
FEZMini_GHIElectronics.NETMF.FEZ

It is important that you add the appropriate one according to your FEZ. You may need to
add other libraries according to the hardware used as mentioned in previous section such
as FEZ_GHIElectronics.NETMF.Hardware

Almost every component comes with a source-code C# driver. The same driver file will
work with FEZ Domino and FEZ Mini.

To use the LED component, we will download the C# driver file

LED

Open

Open in Mew Tab
Open in Mew Window
Save Target As...

Print Target

Aca tul se {included).

-

KM ¢ dovnloaded diivers ] @
$ | » downloaded drivers -

File name: FEZ_Components_LED.cs

Save as type: [‘u’isual C# Source file

S5 marked with tihe

and include it in our project.
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~ »  Solution Explorer - test >~ 3 x
|2 F| =
|_: Solution 'test' (1 project)
= es
Build
Rebuild
Deploy
|_:|| New Item... Add '
[]  Existing Item... Add Reference...
4| Mew Folder Add Service Reference...
%z | Class.. Set as StartUp Project
= Debug 4
# | Cut
Ih | Paste
Rename
Properties
——

@ Add Existing Item - test

FEZ Hardware Components

v|‘?||5£9nﬂ

@le 1 » downloaded drivers

Views  + ‘ Mew Folder

‘ Organize =

Favorite Links Name

(%) FEZ Components LED.cs

lJ Projects

CER|

‘=i RecentPlaces
5 Desktop

More »

Folders b

4 Searches -
. Tracing

ﬁ Videos

I Public E

1% Computer

EF Network

[E rantenl Danel

- | 4| m |

File name: FEZ_Components_LED.cs

In our case the name of the file is FEZ_Components_LED.cs available under LED

component link. Then in our project you will need to add
using GHIElectronics.NETMF.FEZ;
This will pull in everything we need.

Now in your code, if we type FEZ.Components, Visual Studio will automatically show us all
the available components. Select LED, from there, you can initialize the object with what

pin it is connected to as shown below:
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File Edit View Refsctor Project Buld Debug Data Tools Window Help

@@FEZ_LED.Program M | & Main()
E g System;
g Microsoft.S5POT;
\‘ g System.Threading;
g GHIElectronics.NEIMF.FEZ;
E space FEZ LED

> . Program.cs® | FEZ_Components LED.cs ['FEZ_LED™ |
o
=3
=
2

public class Program
{
public static void Main()
{
/{ Create LED object assigned to LED Component connected to Di7
mMponents

“W Equals

‘Bmmmwmméjldass GHIElectronics NETMF FEZ.FEZ_Companents.LED
* “% ReferenceEquals I

|(_] | lill

Create a new LED object and the constructor will automatically give you a list of available
pins that can be used.

View Refactor Project Buld Debug Data Tooks Window Help

A I A SR [ e A e S | il 11, posion
algEsel=on oo e O

im.cs® | FEZ_Companents LED.cs | FEZ_LED™ | xR
ED.Program [3e][ #maing

System;

¥icrosofr.5POT;
System.Threading:
SHIElectronics.NETMF.FEZ;
ace FEZ_LED

0
=3
5

S

mplE

olic class Progrzam

public static woid Main()
{
// Create LED object assigned to LED Component connected to Di7 (
FEZ_Components.LED myLED = new FEZ Components.LED(

== e ~

% FEZ_Components
+ {} FEZ_LED

.=
EEER |l e
jeldhoRefiectionAttribute
== finally sl
- - == fixed ]
%2 FlagsAttribute
G float [s]

Let us assume that we have the LED connected to Di7
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rosoft Visual U# 2008 Express bdition

FEZ Hardware Components

Refactor  Project Build Debug Data Tools  Window Help

- U@_ Aszsiagn

Blpolooto ol g

=0 L2 ol O E ""'i!
= ¥ roliien 3 i bt
r FEZ_Components_LED.cs |'FEZ_LED™ | rx
gram M| 9 Main() |
2m; i
130ft.5P0CT; |
am.Threading; 3
lectronics.NETMF.FEZ;
TEZ LED
class Program
s3lic =static void Main{)
/i Create LED object assigned to LED Component. .connected to Di7
FEZ Components.LED myLED = new E'EZ_-Ccrr::.:cnen:s.'_ED(E'EZ._E‘JD.D"_-gl-:a'_i.|
|LED.LED (FEZ_Pin.Digital pim)| D
=D
= Dig
=F Dig
= LED
= UBXT10 |
= UEXT3 |= [w]
m = UEXT4 (]
= UEKTS
= UEXTE |»
o o]

Now, we can use our LED object (myLED)

// Create LED cobject assigned to LED Component connected
FEZ Components.LED myLED = new FEZ Components.LED(FEZ Pi

|[Ioca| variable) FEZ_Components.LED m\y‘LED|

e T2 T B ol
using Microsoft.5P0T;
using System.Threading;
using GHIElectronics.NETMF.FEZ;
H namespace FEZ LED
{
public class Program
i
= public static wvoid Main{)
i
bl
{} Microsoft
4%3 Manitor
- } %% MTAThreadAtiribute
- } %% MulticastDelegate
s v im
2] namespace
] '| = new
4% NonSerializedAtiribute
Ready “4% NotImplementedException

4%3 MotSupportedException

&

Very simply, Visual Studio will give us a list of available methods, like TurnOn.
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public class Program
{
public static wvoid Main ()}

£

FEZ Hardware Components

// Create LED object assigned to LED Component connected to Di7
FEZ Components.LED myLED = new FEZ Components.LED(FEZ Pin.Digital.Di7);

myLED.

“% Dispose
“4 Equals
¥ ¥ GetHashCode
} W GetType
W SetState
‘9 shutoff
‘% StartBlinking m

-v StopBIlnklng

{|void LED. Turnon |

Here is everything needed to create and LED object and then turn the LED on.

L= FEZ_LED - Microsoft Visual C# 2008 Express Edition =0 <)
File Edit View Refactor Project Buld Debug Data Tools Window Help
e VLR 1 Tl e - P TEN
e
T =l=c oo an o
b = = = : "
>§ /Prngram.cs“ FEZ_Components_LED.cs | FEZ_LED® | + % | Solution Explorer - Solution 'FEZ_LED' (1 proj.. » 4 X
i i
g %FEZ_LED.PI’OQFEITI [ﬂ| 8 Main() [-V .%Léj El
= ; sy ; ;
4 e — r; Sclu:; FLEEZD_LED (1 project)
using Microsoft.5POT; - @ e i
3 4 = (#- =d| Properties
uzing System.Threading; == ¥ References
using GHIElectronics.NETMF.FEZ; . FEZ_GHIElectronics,NETMF. Hardware
£l namsspace FEZ_LED { .« FEZMini_GHIElectronics.NETMF.FEZ
{ i « Microsoft.SPOT.Hardware
public class Program .« Microsoft.5POT.Native
{ { e <3 mscorlb
public static void Main() b ﬁ_j FEZ_Components_LED.cs
{ - # Program.cs
// Create LED object assigned to LED Component connected to Di7 - (5 Resources.resx
FEZ Ccmponents.LED myLED = new FEZ Components.LED(FEZ Pin.Digital.Di7):
myLED.TurnOn () »
¥
}
17
]
< ] 1l [i]
Ready Ln 14 Col 13 Ch 13

You can also find a brochure for every component that includes a brief description about
the component with a simple starting-up code, using the mentioned C# driver. The
following is a sample code quoted from LED component brochure:
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Code snippet:

using System;

using Microsoft.SPOT;

using System.Threading;

using GHIElectronics. NETMF.FEZ;
public class Program

{

public static void Main()
{
/I Create LED object assigned to the on board LED
FEZ_Components.LED onBoardLED = new FEZ_Components.LED(FEZ_Pin.Digital.LED);
/[ Turn the LED on
onBoardLED.TurnOn();
Thread.Sleep(1000);
[/l Trun the LED off
onBoardLED.ShutOff();
Thread.Sleep(1000);
//Blink the LED. on for 50 mSec and off for 200ms
onBoardLED.StartBlinking(50, 200);
Thread.Sleep(5000);
onBoardLED.StopBlinking();
/IDispose the LED object
onBoardLED.Dispose();
}

}

Note: Users can always ignore these drivers and develop their own but that requires a bit
more knowledge about the hardware and software. The free eBook .NET Micro Framework
Beginners Guide would give you this knowledge.

Shields and Extensions

Shields are boards that plug in directly to FEZ Domino. An important shield is the
component shield which let users connect the man components to Domino as shown in
image below

Rev.1.03 Page 27 of 37 www.tinyclr.com


http://www.ghielectronics.com/

GHI Electronics,LLC FEZ Tutorial

FEZ Hardware Components

Extensions connect to UEXT connector. FEZ Domino come already with UEXT header so
Using extensions is as simple as plug and play.

Note: The little squared on the cables connector should face downward with FEZ Domino,
as you see in the next photo.

On the other hand, FEZ Mini has a placement for UEXT header but eh header is not
placed on board by default. Users wanting to connect FEZ Mini to one of the extensions
needs to solder a 0.1" header which require a little experience in soldering.

Note: The little squared on the cables connector should face toward inside with FEZ Mini,
as you see in the next photo.
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5. Firmware Update

Firmware is the program that manages an embedded device. Usually, an embedded
device will have two programs stored internally, boot loader and firmware. When the
device is powered up the boot loader (loader for short) will first run and initialize the
system, then the loader checks for a valid firmware. If the firmware is available and is
valid, the loader hands the execution to the firmware.

FEZ Mini and FEZ Domino boards are based on USBizi Chipsets.

For example, GHI Electronics may release a new USBizi (FEZ) firmware with additional
features or bug fixes. You should be able to update the firmware on your device using a
PC.

Important note: Always make sure the firmware loaded on the device matches the
firmware version associated with the GHI NETMF SDK USBizi firmware. Ideally, whenever
you install a new SDK on your PC, you will also update the firmware on your device and
update the assemblies you have added to your application.

the next sections explains how to check the firmware version number and how to updating
the firmware is explained here.

Important Note: The hardware version number printed on the hardware board is NOT
related to firmware(software) version and should be ignored.

lgnore this version number lgnore this version number
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5.1. Checking the Firmware Version

Before updating the firmware, you can check the version number and make sure it needs
to be updated or if you have the latest installed. Make sure you have the latest SDK and
firmware installed.

When go to wwww.TinyCLR.com, the current GHI NETMF SDK version is shown in the
download link. You can download and install the SDK. When done, the version release
notes and changes are shown automatically. These are also available in the SDK
installation folder.

@U'l | <« Program Files (86) » GHIElectronics » GHINETMF SDK » v | 4|
‘ Organize Views = %_j—%.t]pen - !;! Print (& Burn
Fiveitol i Marne Date modified Type Size
EE D ‘ . Aszzemblies
- EOEIRens | Chipwork
E Pictures | Embedded Master
ﬂ'_;" Music . EMX
More » { £EL ;
| Installaticn
Folders | . USB Drivers
! EAGLE-520 & | 48 USBizi
EasyBits For Kids | iERelease Notes.rf
|
. Ellisys L

After you have the SDK installed, you can see the Release Notes file, for example USBizi
firmware version number is 1.0.0.0 in this SDK, FEZ Mini and FEZ Domino are based on
USBizi chipsets:
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FEEEEEEEETE LT AL EE X EL XL EE AL AL AL TR TR XL AL LA EE AL LA AL LT EE

GHI Electronics, LLC
NETMF SDK

FEEEEEEEEEELTE AL AL L EE L EE AL AL AL T EE AR XL AL XA EE AL T T LT 5%

SDK Version 1.0.0
February 26, 2010

Version Info

«GHI NETMF Library V 1.0.0.0
*EMX V 1.0.0.0_TinyBooter V 1.0.0.0
[ «USBiziV 1.0.0.0 ]

Next, let's verify USBizi firmware version number on your FEZ board. To do this, connect
using MFDeploy over USB to FEZ as explained in previous section. Then, go to Target-
>Device Capabilities:

Target | Options  Plug-in -~ Help

Application Deployment 3
Manage Device Keys 3 ! [ B
Configuration 3 3

Device Capabilities  Ctrl+Shift+C |
Connect = - [ Browse. .. H Deplay

Disconnect Ctrl+F5

Name: File: Base Address  Size

4 | i

Connecting to USBizi USBizi. .. Connected
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In the output messages, you will see the firmware release version under
“SolutionReleaselnfo.solutionVersion” and in this case, it is 1.0.0.0, so we are OK and we
don't need to update the firmware.

HzlS5ystemInfo.moduleSerialNumber: -

HzlS5ystemInfo.systemSerialNumber -

ClrInfo.cleVersion: 4.0.1581.0

ClrInfo._clrVendorInfo:- Microsoft Copyright (C) Microsoft Corporatiom. A1l

rig

Cle=los, taroat - Ekllarasd o - s T T = I

SolutionBeleaseInfo.solutionVersion: 1.0.0.0 =
s = . = 2 tronics, LLC

SoftwareVersion.BuildDate: Feb 2& 2010

SoftwareVersion.CompilerVersion: 3107359

FloatingPoint: True

SourcelevelDebugging: True

ThreadCreateEx: True

5.2. System Setup and Accessing the Boot Loader

USBizi (FEZ) boot loader can be accessed through any terminal service software such as
HyperTerminal or TeraTerm. Problems have been seen with some other terminals out
there, so we highly recommend you download and install from GHI website: Download
TeraTerm. Other versions of TeraTerm have problems with XMODEM, so make sure you
only use the one tested by GHI.

1. Install TeraTerm.
2. Disconnect FEZ (USBizi) from power and from your PC then open TeraTerm.

3. Select serial and click the arrow to drop down the list of COM ports. Note how many
COM ports you have and write them down. On my system, | only have COM3.

[ Tera Term: New connection L_J%]
) TCPAP lost:|192.168.1.3
p (22 Protocol: |UNSPEC
Telnet

@ Serial Port:
COM3
0K J Cancel Help ]
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4. Close TeraTerm for now.

5. Press an hold LOADER (LDR) button then connect the USB cable. If this is the first
time, windows will ask for drivers. GHI boot loader is available in the GHI NETMF
SDK \ USB Drivers folder. The boot loader driver is different from GHI NETMF

Driver.

6. Release LOADER (LDR) button and lead Windows to
GHI_BootLoader _Interface.inf to install the driver.

= | B || |
@Uv| . # GHIMETMF SDE » USE Drivers » GHI Bootloader Interface - |¢,| | Search ol
Wy Orgonize = 55 Views ~ [ Open ~ i Print (@ Bumn
Exvite ks Marne Date modif.. Type Size
- =4 ghi_bootloader_interface.cat
EE et i# | GHI_Bootloader_Interface.inf
EE Pictures
More »
Folders L
GHI Bootloader_Interface.inf Date modified: 1/13/2010 12:24 PM
- '( Setup Information Size: 1.07 KB
g = Date created: 1/13/2010 12:24 PM
. o

7. After windows is done installing the new drivers, open TeraTerm and observe what
COM ports are now available. You should have a new COM port. This new COM
port (serial port) is actually a USB connection between windows and USBizi loader.
Windows applications do not know that this is a USB connection and treat it just like

if it was a serial port.

8. Select the new COM port and clock “OK”. Now press the “b” button on the
keyboard. You should see back BL for every time you press “b”. Now try to press “V”
(upper case) to get back the loader version number. Note, your version number
might be different! Also, this version is NOT related to GHI NETMF SDK or

firmware.

-a1

B B e

‘I

9. You are now successfully accessing the bootloader.
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5.3. Boot loader Commands

The Boot Loader supports the following commands:

Command Description

Get GHI Loader version number

Erase all Flash memory (except the boot loader)

Load new USBizi Firmware

Display serial number

Run Firmware

Load managed application

Read managed application

Delete managed application

T O oAz xm<<g

Disable reading managed application

5.4. Simple Steps to update the firmware

First we want to make sure to start fresh before loading the new firmware.
1. Access The boot loader using TeraTerm as explain earlier.

2. Erase Flash memory using E command then press Y to confirm, will take several
seconds.

3. Loading new Firmware is simple but it requires a terminal that supports XMODEM
file transfer. XMODEM has many versions, GHI Loader requires 1K transfers with
16-bit CRC error checking. Keep on using TeraTerm software.

Transfer is initiated using the X command. Once the X command is entered, GHI
Loader will start sending back character C continuously. This C is an indicator for
XMODEM that a device is waiting for data. After you see character C coming on the
terminal window, you can now select XMODEM transfer and point the software to
the firmware file from the GHI NETMF SDK "FEZ Domino & Mini.GHI".

Entering X command:
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(gl vl e =]

.81

L

tart File Transfer
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCl

Select Xmodem transfer:

[File] Edit Setup Control Window Help

Mew connection... Alt+N
Duplicate session Alt+D
Cygwin connection Alt+G

Leg...

Comment to Log...
View Log

Send file..,
Transfer J Kermit J

Change directory... XMODEM » Receive...
Replay Log... ZMODEM > Send...
B-Plus J
Quick-VAM 3

LogMeTT

Print... Alt+P

Disconnect

Exit Alt+0Q

Select the firmware file from GHI NETMF SDK:
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p
(. Tera Term: XMODEM Send S
Lookin: | Firmware ~ @ F E
Mame Date modified Ty
| || FEZ Domino & Mini.GHI 1/8/20101047 AM G

‘| m

F
Flename:  FEZ Domino & Mini GHI

Files of type: [.NI{*_‘]. v] [ Cancel ]

Updating the firmware takes very few seconds to load and when loading is done
and the file is valid, the new firmware is executed automatically and you will not see

"BL" again.
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6. What Is Next?

This tutorial only makes sure FEZ is connected and you are
able to use it. From this point you can use the free eBook for
NETMF to learn all the great things you can do with FEZ.

This is a list of great resources that should help you in your next
invention!

The official FEZ website with all the fun

http://www.tinyclr.com/

GHI blog is always a good place to visit

http://tinyclr.blogspot.com/

The Micro Framework Project website is an excellent resource
http://www.microframeworkprojects.com/

A good and free eBook to continue learning about C# is available at
http://www.programmersheaven.com/2/CSharpBook

Jens Kuhner excellent book on .NET Micro Framework
http://www.apress.com/book/view/9781430223870

USB complete is an excellent book on USB
http://www.lvr.com/usbc.htm

Wikipedia is a good place for information about everything!
http://en.wikipedia.org/wiki/.NET_Micro_Framework

.NET Micro Framework's main page on Microsoft's website
http://www.microsoft.com/netmf

.NET Micro Framework Community
http://www.netmf.com/
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