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What is .NET Gadgeteer?

* Arapid prototyping platform for
small electronic devices

Characteristics:
e Low threshold
* High ceiling
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Making a custom hand-held videogame

device in 24 hours
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Connect hardware modules (5 minutes)

Mainboard

....

Input potentiometer

aasd’t

o:.:’ B Colour OLED display
: f&r (128x128 resolution)

USB power source
and programming socket ¥



Game development in C# (5 hours)

public FPoint|[] positions;
public Point displacement:;
public Color color;

public Piece(Foint[] positions, Foint displacement, Color color)

i
this.positions = positions;
this.displacement = displacement;
thi=s.color = color;

}

public wolid Eotate (bool clockwise)

{
for (int i = 0; i < positions.Length,; i++4)
{
Point oldpos = positions[i]:
position=s[i] .x = clockwize ? —oldpo=s.y ! oldpos.y:
position=s[i] .¥v = clockwise ? oldpo=s.xXx : —-oldpos.x:;
}
H

public Piece Clone ()
{

Piece clone = new Fiece((Point[])position=.Clone (), new FPoint (displacement.
return clone;



Enclosure design (3 hours)




3D printing (6 hours)




Assembly (20 minutes)







The NET Gadgeteer Platform

Modular Software Physical
Hardware Tools Design

void ProgramStarted()

{
// Initialize GTM.Modules an

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

myButton.
'# ButtonPressed

égb;; .g:; ¥ ButtonReleased
ke DebugPrintEnabled
Vv Equals
¥ GetHashCode
¥ GetType
5 IsPressed
¥ ToString Gadgeteer







At the heart of every Gadgeteer project is a mainboard.

A mainboard is made up of a programmable processor
(ARM7 / ARM9 / Cortex M4), memory, and a number of
sockets that Gadgeteer modules can plug into.
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Modules: sensors

=3 o

Seeed Studio Compass Seeed Accelerometer Seeed Studio Soil Moisture Seeed GPS
Sensor

Seeed Temperature and Humidity Seeed Studio Seeed Studio Barometer Sytech 3-Axis
Sensor Gyroscope Accelerometer

2 W

Seeed Pulse Oxymeter GHI PIR Sensor Seeed Current Sensor GHI Light Sensor




Modules: communication

P =

GHI RS232 Seeed Cellular Radio GHI Senal-USB Sytech Ethernet and SD

GHI CAN (Dual-Wire) GHI XBee Adapter GHI Bluetooth GHI Ethernet J11D

GHI Ethernet ERC28 GHI WiF1 RS21
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Modules: display and user input

* ¢

Seeed OLED Display GHI Display T35 FHITFENTR GHI Video Qut

i e

GHI Multicolor LED (DaisyLink) Sytech LCD Touch Panel 4.3 GHI Camera Sytech Serial Camera

GHI Potentiometer GHI Button Sytech Button LED GHI Joystick
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Modules: power and actuation

Sytech USB Device GHI USB Client SP GHI USB Client DP (Dual-Power)

& @

SolderMonkey LittleStep Seeed Relays GHI Motor Driver L298




Modules: storage and audio

& Q@ O ¢

GHI Micro SD Card GHI USB Host GHI SD Card Sytech Ethernet and SD

4

GHI Music
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Modules: extensibility
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Sockets have types, which specity

their electronic interface capabilities
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Socket Type A

Pinl Pin3 Pin 4

Pin5

Pin6

Pin7

Pin 9 Pin 10

+3.3V

AIN (G!) AN (G)

AIN

GPIO

[UN]

[UN]

[UN]

Pinout specified by the socket type A definition.

AIN Analog 'Eput pin.

GPIO A general-purpose digital input/output pin, operating at 3.3 Volts,

(G) | In addition to ancther functionality, a pin that is also usable as a GPIO.

Modules must not connect to this pin if using this socket type, Mainboards can support multiple socket types on one socket,
[UN] | as long as individual pin functionalities overlap in a compatible manner, so that a pin from one socket type can overiap with a

[UN] pin of another.

! Interrupt-capable and software pull-up capable GPIO (the pull-up is switchable and in the range of 10,000 to 100,000 ohms).

+3.3V | Connection to the +3.3V power net,
+5V | Connection to the +5V power net.
GND | Connection the power ground net.

|
|
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—r R PIN PIN PIN PIN PIN PIN
1 2 3 7 8 9
3GPIO X +3.3V +5V GPIO! GPIO GPIO [UN] [UN] [UN] [UN] GND
7 GPIO Y +3.3V +5V GPIO! GPIO GPIO GPIO GPIO GPIO GPIO GND
Analog In A +3.3V +5V AIN (G!) AIN (G) AIN GPIO [UN] [UN] [UN] GND
CAN C 133V 15V GPIO! TD (G) RD(G) | GPIO | [UN] [UN] [UN] GND
USB Device D +3.3V +5V GPIO! D- D+ GPIO GPIO [UN] [UN] GND
LED1 LED2
Ethernet E +3.3V +5V [UN] TX D- TX D+ RX D- RX D+ GND
(OPT) (OPT)

SD Card F +3.3V +5V GPIO! DATO DAT1 CMD DAT2 DAT3 CLK GND
USB Host H +3.3V +5V GPIO! D- D+ [UN] [UN] [UN] [UN] GND
12C I +3.3V +5V GPIO! [UN] [UN] GPIO [UN] SDA SCL GND
UART+Handshaking K +3.3V +5V GPIO! TX (G) RX (G) RTS CTS [UN] [UN] GND
Analog Out (0] +3.3V +5V GPIO! GPIO AOUT [UN] [UN] [UN] [UN] GND
PWM P +3.3V +5V GPIO! [UN] [UN] GPIO | PWM (G) | PWM (G) PWM GND
SPI S +3.3V +5V GPIO! GPIO GPIO CS MOSI MISO SCK GND
Touch T +3.3V +5V [UN] YU XL YD XR [UN] [UN] GND
UART U +3.3V +5V GPIO! TX (G) RX (G) GPIO [UN] [UN] [UN] GND
LCD1 R +3.3V +5V LCD RO LCD R1 LCD R2 LCDR3 LCD R4 LCD VSYNC | LCD HSYNC GND
LCD 2 G +3.3V +5V LCD GO LCD G1 LCDG2 |LCDG3| LCDG4 LCD G5 BACKLIGHT | GND
LCD 3 B +3.3V +5V LCD BO LCD B1 LCD B2 LCDB3 | LCD B4 LCD EN LCD CLK GND
Manufacturer Specific z +3.3V +5V [MS] [MS] [MS] [MS] [MS] [MS] [MS] GND
DaisyLink Downstream* * +3.3V +5V GPIO! GPIO GPIO [MS] [MS] [MS] [MS] GND

GPIO A general-purpose digital input/output pin, operating at 3.3 Volts.

[UN] Modules must not connect to this pin if using this socket type. Mainboards can support multiple socket types on one socket, as long
as individual pin functionalities overlap in a compatible manner. A pin from one socket type can overlap with a [UN] pin of another.

! Interrupt-capable and software pull-up capable GPIO (the pull-up is switchable and in the range of 10,000 to 100,000 ohms).

*

Socket type * should not appear on a mainboard, only on DaisyLink modules. The [MS] pins on this socket type can optionally support
reflashing the firmware on the module.
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The NET Gadgeteer Platform

Software
Tools

void ProgramStarted()

{
// Initialize GTM.Modules an

myButton = new GTM.Button(GTI
£ myLed = new GTM.MulticolorLE o

myButton.

'# ButtonPressed ] .
é,gl;;; g:i ¥ ButtonReleased
ke DebugPrintEnabled
F B Equals
% '@ GetHashCode -
¥ GetType | V
7 IsPressed
@ ToString




Software tools

Based on the .NET Micro Framework:

= Subset of NET
* Programming in C# and Visual Basic
* |nteractive debugging

NET Gadgeteer adds:

» Gadgeteer Core Libraries
» Visual Studio Graphical Designer
= Framework for mainboard and module drivers

Microsoft:
PN NET  codeteer



-
MNew Project M

Installed Templates

: Vi #
. E MET Gadgeteer Application  Visual C# Type: Visual C

A template for a Microsoft NET
Extensibility Gadgeteer application allowing the user

to specify a device design comprising
o a .NET Gadgeteer-compatible mainboard
Micro Framework

and modules, and write and debug C#
XNA Game Studio 4.0

= software for that device.
Online Templates

4 Visual C#

m

MName: GadgeteerAppl
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Gadgeteer

~
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void ProgramStarted()

{
// Assocliate events with event-handling methods
button.ButtonPressed += new Button.ButtonEventHandler(button ButtonPressed};
camera.PictureCaptured += new Camera.PictureCapturedEventHandler{camera PictureCaptured);
}
void button_ButtonPressed(Button sender, Button.ButtonState state)
{
camera.TakePicture();
}
void camera_ PictureCaptured(Camera sender, GT.Picture picture)
{
J// Show the picture on the display
display.SimpleGraphics.DisplayImage(picture, @, @);
J/ Save the picture to the SD card
sdCard.GetStorageDevice() .WriteFile("picture.bmp”™, picture.PictureData);
}

Microsoft*
N NET Gadgeteer



The NET Gadgeteer Platform

Physical
Design




6] Electronics
VUULBHIE)
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Hardware design guidelines

The keep-cut area snoukd be clearty defmited in the sikscreen on both sides of the
FCS, 25 2hown in the folcwing Tlustraticn. For smal modules, where space is tighe, &
is possioie to intermupt the keep-ous delimiter sikscreen to make spece for cthar
Isbeing or sikscreen slements. Under no Croumstances snould you place
COMPONEnts insiCe the keep-cut arsa.

A mounting holes should da placad cn & S-mm grid, that is, the distance betwean
adjscent holes shoukd De a muiple of 3 mm, as shown in the foilowing ifustration.

Comners

Corners should De rounded, with 8 7-mm-gismeter oorve that is concentnc with 8
mounting hole's keep out ares, 25 shown in the following dlustration.

g /.00

If & comer does Not IChuce & MoUting hole, the comer does not need to be Microsoft*
rounded. However, we racommend that you MBintain the same 7-mm rounding N ET Gadgeteer
clameter for consistency. -




ized mounting holes

Standarag




3D models of hardware modules
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Integration with 3D CAD (SolidWorks)
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Adding and positioning 3D models

Fuly Defieed _fdeng dmemby 1] " I




Automatic mounting feature generation
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Automatic cut-out generation
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Laser-cut enclosure based on the Jigsaw Box template
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3D-printed enclosure based on the Project Box template

\Works | Fle Edt Vew Insert Toos Window Help Ql[jv&-v@-ﬂi)-g

QA S W@ P oo @ B -

<3

| Model I Motionstug1 I
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Ix 3D printed Ix 4H1_UspB_client_DP_L.2
ceaxv

Ix Sesed_Moisture_sensor_|.0 Ix Eeeed_OLED_Pisplay_I.2
( x Sytech_Bution_l.0

Ix 3D printed
“Sen=erhclder’

Ix 3D printed
*Frontlid” ‘
/ Ix Seeed_cellular_Eadic_l.0
ix 3D printed

&n:ioi;}:aidﬂ"‘ ix 4HI_PEZ_£FIPEE_L.O






PreHeat (Scott et al, UbiComp 2011)

Home heating
using occupancy
sensing &
prediction

iMotion Sensor
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Form-factor iteration
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TEI'L1 Studio: from sketch to 3d-printed demo




Getting .NET Gadgeteer out of the lab




http://gadgeteer.codeplex.com/

Open source repository for project documentation,
software and hardware designs

COd(fplex Progect Hesting for Dpen Source Software
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B covonos

Page Infe

DOCUMENTATION DISCUSSIO

Change History {all poges)

Introducing .NET Gadgeteer!

Microsoft NET Gadgeteer is an open-source toofiot for bulding small efectrons
Framework and Visual Studio or Visual CF Express. NET Gadgeteer combines th
programming, solderess assembly of electronics with a kit of penpherals, and 51
construction uing computer-asded desugn. This powerful combination allows er
be teratively designed, bult and programmed in 2 matter of hours rather than ¢
description of the platform - hitp://channel@madicomyBlogs/Clint/NET-Gadgm

The NET Gadgeteer project is an open collaboration between Micrasoft, hardwi
This website 15 targeted at those mterested in developing NET Gadgeteer-comp
you are interested in buying and using NET Gadgeteer compatible hardware, ha
httpy//metmf com/gadgeteer/. if you already have hardware and are kooking for «
viut the hardware vendor's website.
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Prowering charces s 0f comemit S8532 (lowrfomd) May 25, 2012
v Main ° | Module.cs 1.7 KB
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http://netmt.com/gadgeteer/

Hardware index,
example projects,
forums
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SHOWCASE: PRODUCT SHOWCASE

Weicome to the Product Showcase. Here you will be able 1o see some of the modudes and mainboards that are avai
just browse through and see what there is. It may mspire your next big idea.

This showcase is provded as a place for the paople who make the parts and paeces to talk to you directly. The infor
verified by us. ¥ you have questions abaout what you see here, the company that posted # 15 the best place to get an
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