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Microsoft®
N NET Gadgeteer

.NETGadgeteeris anew toolkit for quickly
constructing, programming and shaping new small
computing devices (@adgets
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Low threshold

Simple gadgets should be very simple to build

High celling
It should also be possible to build sophisticated and complex
devices



3 Key Components
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3 Key Components

Modular Object-Oriented

Hardware Programming

void ProgramStarted()

{
// Initialize GTM.Modules an

myButton = new GTM.Button(GTI
mylLed = new GTM.MulticolorlLE

myButton.

'# ButtonPressed
éépﬁ; ;:i # ButtonReleased
o DebugPrintEnabled
W Equals
¥ GetHashCode
v GetType
7 IsPressed
v ToString




3 Key Components

Modular Object-Oriented Digital Design

Hardware Programming and Fabrication

void ProgramStarted()

{
// Initialize GTM.Modules an
myButton = new GTM.Button(GTI
mylLed = new GTM.MulticolorLE

myButton.

# ButtonPressed
éégz\; ;:; # ButtonReleased
o DebugPrintEnabled
W Equals
¥ GetHashCode
v GetType
7 IsPressed
v ToString




Some History

A We originally built Gadgeteer as a tool for ourselves
(in Microsoft Research) to make it faster and easier
to prototype new kinds of devices

A Since then, it has proven to be of interest to other
researchersad but also hobbyists and educators

A With the help of colleagues from all across
Microsoft, we are working on getting Gadgeteer out
of the lab and into the hands of others
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The Mainboard




Modules d User Interface
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Modules d Sensors

Ultrasonic

Temp. &
Humidity

Accelerometer




Modules 0 Multimedia




Modules 0 Networking

Serial

ZigBee
802.15.4 USB

Serial

Ethernet




Modules 0 Storage
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Modules o Power Supply




Modules oExtensibility




3GPIO
JGPRIO
Analog In
CAN

USE Device
Ethernet
SD Card
USB Host
12C
UART+Handshaking
Analog Out
PWIM

SPI

Touch
UART
LCD1

LCD 2

LCD 3

Manufacturer Specific
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DaisyLink Downstream® +3.3V

Gadgeteer Socket
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GPIO!  GPIO
GPIO!  [NC]
GPIO!  GPIO
[MC] YU
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LCDRO LCDR1
LCDGO LCDG1
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GPIO!  GPIO

GPIO
GPIO
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D+
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DATL

D+
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XL

RX (G)
LCD R2
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GPIO
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GPIO  GPIO
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CMD  DAT2
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YD XR
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Pin-Mapping Table

Basic Socket Types (modules list all that they are compatible with)

[NC]
GPIO
[NC]
[NC]
[NC]

RX D-
DAT3
[NC]
SDA
[NC]
[NC]
PWM (G)
MISO
[NC]
[NC]
LCD VSYNC
LCD G5
LCD EN
[M5]
[ms]

[NC]
GPIO
[NC]
[NC]
[NC]
RX D+
CLK
[NC]
SCL
[NC]
[NC]
PWM
SCK
[NC]
[NC]

GND
GMND
GMND
GND
GMND
GND
GMND
GND
GMND
GND
GMND
GND
GMND
GND
GND

LCD HSYNC GND
BACKLIGHT GMND

LCD CLK

[Mms]
[Ms]

GND
GND
GND
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Module Design Guidelines

e N " Sowlimieary . Wi Gacguenar Moduie Gulders Gude - 37
Sewerioay . T Gadgwesr Modoi Bulider's Gulde -

Multiple Connectors

The krep-out aren should be Clesrty delimited in the silsoreen on both sides of the & 4= Might inciucke: more I ¢ i the foliowing bao instances:

PYOE, m5 showm i the follcsing ilustraticn. For smail modukes, wihere spaos is St i

is possitle to intermupt the beeprout delimiter sikscresn to make space for other = The module reeds to provide connection to more than ane meinbosrd socket sts
Imbeling or silscrsen slements. Under no crcurmstancss should you plsos e
companents inside the keep-out ares #  The module is compatibie with the [NET Gadmetesr DaisyLink Proboco! and can b

deisy-chained with other modules.
Modules with Multiple Socket Connectors
In this Case, connectors can be placed amywhere an the bozard, following the
guidslines under “Connectors” esrier in this document. IF possible, connactors shoukd
e placed side by sice nezr an edge of the board, BS Shown in the follcwing
illustration.

&1 mounting holes shoukd be plsced on 8 3-mm Erid, thst ks, the distsnos betwesn
mdjso=nt hobes should be 8 mukipie of 3 mm, 25 shown in the Tollowing ilustration.

It the cimensions of the board profibit B side-by-sice arrangement of connectors, the
et best option is to place & s2cond connector immeciately behind the first, in the
same arientetion, &s shown in the following ilustrtion.

Comers

Cormeers shoukd e roundsd, with 8 F-mm-dismeter cunes thak B conoentnic with &
mourting hole's keep out ares, 25 shown in the following illustrtion.

g /.00

If' B CoMmer does nok inciuce B mounking hobe, the comer doss not need bo e
rounded. Howssyer, we recommend that you maintein the same 7-mm rounding L B L L T e
dimmeter for consishency. £ 2201 Micromoft Corporaion.



Object-Oriented

Programming

void ProgramStarted()

{
// Initialize GTM.Modules an

myButton = new GTM.Button(GTI
mylLed = new GTM.MulticolorLE

myButton.

¥ ButtonPressed
éé’)z; .g:; # ButtonReleased
o DebugPrintEnabled
W Equals
@ GetHashCode
v GetType
7 IsPressed
¥ ToString




Software Development Libraries

A Gadgeteer uses the Microsoft .NET Micro
Framework (NETMF), which provides a simple and
powerful way to write software for small devices

A Software is developed and debugged in Visual
Studio, and code is in managed, object-oriented
C#

A The SDK provides classes encapsulating
functionality for individual hardware modules as
well as other utility functions



.NET Micro Framework

C# Application and User Libraries

Class Libraries (Display,

Runtime Component Layer (Hardware Abstraction + CLR)

Hardware




Other NETMF devices

® 'EEEEEEEEI

tduino.com .,

Aaalaog In .

603

FEZ Panda II

[ D48 | =
5 O [D03S] CLK | . =
wuud.TinyCLR.com Ema = ’ o B
GHI Electronics, LLC (D38| RO | - ; =i
311 1 ] L

303|028 pisgip

FEZ(GHI Electronics) Netduino (Secret Labs)



C# Application and User Libraries

Gadgeteer Library

Modules: Audio Camera ...  WiFi

Interfaces: 12C PWM ... SPI

Sockets and Pins

Program,
Timers,
Utilities

Class Libraries

Runtime Component Layer (Hardware Abstraction + CLR)

Hardware




Coding aids

f
public partial class Progran Namespace alias to make list of
{ 5
// Define GTM.Modyles ba modules easy to find
—
GTM.| \
. 1% Analoglnput 2
Vo1d % Audio 4
“ Breakout .
‘% Button class Microsoft.Gadgeteer.Modules.Button Enumsto prOV|de Clear I|Sts Of
} ‘% Camera Represents a button with one of two states, e .
) 44 DaisyLinkModule parameter OpthﬂS
{} Deprecated void ProgramStarted() L
» Diai {
3 DigitallO // Initialize GTM.Modules and event handlers here. %—
“% Display_128x128 v myButton = new GTM.Button(GTM.Button.CompatibleSocket.D);
myLed = new GTM.MulticolorLED(GTM.MulticolorLED.CompatibleSocket.L);
myButton.
. ‘-m‘; ButtonPressed “ | GTM.Button.ButtonEventHandler Button.ButtonPressed
r z . . -
U nabb revi ated names J— Dibus: Pr‘i"" ButtonRgleased ‘Ralsed when the Microsoft.Gadgeteer.Modules.Button is pressd
} e ey DebugPrintEnabled / \
¥ Equals =
¥ GetHashCode .
Vv GetType In'llne help
Thread safe event model F ipressed
W ¥ ToString v

myButton.ButtonPressed +=

’ new GTM.Button.ButtonEventHandler(myButton_ButtonPressed); (Press TAB to insert) ‘
e

N

Auto-generated event handlers




COd | n g al dS Include many parameters

since local vars are easier

/

void button_ButtonPressed(GTM.Button sendelr(GTM.Eu-_-_cn.E!Ll:‘.u:nS-_a-_E state)

- - {
PrOVIde Slmple and Complex camera.TakePicture();

APls when appropriate ! ~7 High level object-oriented

/ | APl

display.SimpléGraphics.DisplayInage( b g
& 3 of 6 ¥ void SimpleGraphics.Displaylmage(string filePath, Bitrnap.BitmaplmageType imageType, uintx, uint y) |
Displays an image from a file on the screen. \’ .
\%.Path: The path to the image file. Wrappers enabllng fewer
| N _library calls
1 ew Project —_ & i?-‘
Many method signatures = -
[.NFF Framework 4 + | Sart by: [Dafault ~| 2z | Search Installed Templates .O|

- - - Installed Templates T Vieual C#
avoiding need to specify e — T
4 Visual C# A blank template for a Microsoft .NET

Windows Gadgeteer application.

d efau It Val u eS Web G| Gadgeteer SimpleGraphics Template Visual C2
Office
cl G Gadgeteer WPF Template Visual C#

/: Ewnrk
e sares Examples go here
Templates and examples

Workflow
Other Languages
Other Project Types
Database

Modeling Projects
Test Projects

Online Templates

Name: GadgeteerAppb

Location: chuserstjwshdocumentsivisual studio 20104Projects - Browse... ‘
I Solution: [Creata new solution - |
'| Solution name: GadgeteerAppb Create directory for solution

["] Add to source control




Gadgeteer Cloud Portal
For Web-Of-Things Apps

) (] |

/'|@ http://gadgeteer.cloudapp.net/index.aspx P~ B < x| ﬁ_u S: {:,?
@ Microsoft Gadgetee... | |
Microsoft*
N ET Gadgeteer
e
Home Group Management: Sign out

Group Management

Message Management Groupname cannot be empty.

Twitter Access Current Groups: 1 of 5
Add a new Group

Profile
User Management Your Groups Group Secret
Hash Codes aikyjygué3 =

Environment Quota in MB: 0 of 5 MB used

Automatic Deletion of Messages?
Keep History?

Participating Senders

Wipe Data Delete Group

Contact| Gadgeteer | Microsoft Research Cambridge




Other Web
Services
(e.g. Twitter)

Gadgeteer
Cloud Portal

(Azure Service)




Digital Design
and Fabrication




Cardboard prototyping




Cardboard prototyping

a




Digital design and rapid
manufacture

Digital Design 3D Printer Physical Object

~u.,
"~






Falling cost and increasing
availability of 3D printers

$100,000 $1000



Digital design and rapid
manufacture

Digital Design 3D Printer Physical Object
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Digital design and rapid
manufacture

Digital Design Online 3D Printing Service Physical Object
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A We want to make it easier to give shape
to Gadgeteer devices by using digital
fabrication technologies

A First step: integration with 3D CAD
modelling software (e.g. Solidworks)



EisolidWorks p [ -2 - [d- % -9 - (K]]8 &

JigsawBox.SLDASM *

| ¥ SolidWorks Search 2= 0 X

1 @880 0 0@ >

e B =) W -
P B & > B @ of : 5
Insert Mate  Linear S Move ‘};a"‘ Assembly Reference New Bil of Exp_;»oded =
Show 5 W E:
P Components Compon... ¢ cteners COMPOMENt | tidden Features  Geometry | yovon | Materials | View
v - - Components - v Study Ske
| Assembly [ Layout [ Sketch | Evaluate | Office Products | QRASWED I 60 @ B B~

%

~

*Trimetric

W[ 717]]_Model [ WMotion Study 1

% Microsoft .NET Gadgeteer Add-In Q
Microsoft
N NET | Gadgeteer
! NET G er

Editable parameters:

Name Value

®uat&sEe

BoxHeight 70
BoxWidth 0
BoxDepth 70
MatingTolerance 0.1

SolidWorks Premium 2010

Fully Defined _ Editing Assembly 8 [7] s







