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Custom devices in ubicomp research




Custom devices

Custom devices often need to be:

developed quickly by a small team
fully functional and usable
self-contained

usable in the wild

able to be produced In quantity



Existing tools have some of the qualities we look for



http://arduino.cc/en/uploads/Main/ArduinoUno_r2_front.jpg

Making a custom hand-held videogame

device in 24 hours




Connect hardware modules (5 minutes)

Colour OLED display
(128x128 resolution)

USB power source
and programming socke



Game development in C# (5 hours)

public Foint[] positions;

public Point displacement;
public Color color;

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

{
this.positions = positions;
this.displacement = displacement;
thi=.color = color;

H

public woid Rotate (bool clockwise)

{
for (int i = 0; 1 < positions.Length; i++)
{
Foint oldpos = positions[i]:;
position=s[i] .x = clockwise 7?7 —-oldpos.yv : oldpos.y:
positions[i]l .y = clockwise 7 oldpos.x @ —-oldpos.x;
}
}
public Piece Clone ()
{
Fiece clone = new Fliece({(Point[])positions.Clone (), new Folint (displacement.
return clone;
}



Enclosure design (3 hours)




3D printing (6 hours)




Assembly (20 minutes)







The NET Gadgeteer Platform

Modular NI Physical
Hardware Tools

void ProgramStarted()

{
// Initialize GTM.Modules an{

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

myButton.

# ButtonPressed
!/)éwug? g:i # ButtonReleased
f DebugPrintEnabled
¥ Equals
@ GetHashCode
¥ GetType
;f IsPressed
¥ ToString




&



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.




Modules: sensors

& = g

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 v e

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



Modules: communication

P>

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

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

GHI Ethernet ERC28 GHI WiFi1 RS21



Modules: display and user input

* ¢

Seeed OLED Display GHI Display T35 GHITENT7R GHI Video Out

=

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

GHI Potentiometer GHI Button Sytech Button LED GHI Joystick



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 &

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

4

GHI Music



Modules: extensibility




Sockets have types, which specity
their electronic interface capabilities




Socket Type A

Pinl Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin7 Pin 8 Pin9 Pin 10
+33V AN (G!) AIN (G) AIN GPIO [UN] [UN] [UN]

Pinout specified by the socket type A definition.

AIN  Analog input pin.

GPIO A general-purpose digital input/output pin, operating at 3.3 Volts.
(G) In addition to another 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.



— PIN PIN PIN PIN PIN PIN
1 2 3 Vi 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 13.3V 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 133V 15V GPIO! X (G) RX(G) | GPIO | [UN] [UN] [UN] GND
LCD 1 R +3.3V +5V LCD RO LCDR1 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.







The NET Gadgeteer Platform

Software
Tools

void ProgramStarted()

{
// Initialize GTM.Modules an

myButton = new GTM.Button(GTI
& myLed = new GTM.MulticolorLEl

myButton.

}}’ ‘ButtonPressed s
!/) é b3° g:;% ButtonReleased
SR8 -TTLR pebugPrintEnabled

@ Equals

'@ GetHashCode Py
| ¥ GetType ) " %

5 IsPressed
'@ ToString
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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



-

"
New Project M
Recent Templates Sort by: [Default g | Search Installed Templates je |

Installed Templates T - Visual C&
. E MET Gadgeteer Application  Visual C# ype: Yisua

4 Visual C# B A template for a Microsoft NET
Extensibility Gadgeteer application allowing the user
= to specify a device design comprising
Micro Framework a .NET Gadgeteer-compatible mainboard

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

software for that device.

w
Online Templates

Name: GadgeteerAppl




Toolbox

[> Gadgeteer

4 Seeed
Rk Pointer
(9 Accelerometer

B

Barometer
CellularRadio
Compass
GPS

Gyro

|

MoistureSensor
OLED_DisPlay
Relays

=

TemperatureHumidity

4 Microsoft Research
Rk Pointer
(9 Accelerometer
(3 Button
) Dmx
El Midi
(9 MulticolorLed
I 0sc

] UsbDevice

4 Sytech Designs Ltd
Kk Pointer
9 Button
[ EthernetSD
E LCDTOUCH
(3 Serial2uSB
] USBDevice

4 GHI Electronics
Rk  Pointer
(9 Button
(9 Camera
9 Display T35

B

EBlockExpansion
Ethernet_J11D
Extender
Joystick
MulticolorLed
Potentiometer
SDCard
UsbClientDP
UsbHost
UsbSerial
WiFi_RS21
Gadgeteer Mainboards
k  Pointer

(3 FEZ Spider

[F] Nano

[

GHIElectronics Camera

GHIElectronics SDCard

camera

= u_;_‘i;._q:n'_'! @

2 L

GHIElectronics.Button

O

GHIElectronics.Display_T35

(o)

button

display



void ProgramStarted()

{
// Associate 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)

{
// Show the picture on the display

display.SimpleGraphics.DisplayImage(picture, @, @);

// Save the picture to the SD card
sdCard.GetStorageDevice() .WriteFile("picture.bmp”™, picture.PictureData);



Hardware module driver wizard

New Project

NET Framework 4 v

|| Installed Templates
E .NET Gadgeteer Application

4 Visual C#
Windows
Web
I Office
Cloud
Extensibility
Gadgeteer

E NET Gadgeteer Module
E .NET Gadgeteer Mainboard

E NET Gadgeteer Kit

Micro Framewark

Reporting
SharePoint

-

Silverlight

- c e . —~ -

Visual C#

Visual C#

Visual C#

Visual C#

Accelerometer

ChUsers\jws\Documents\Visual Studio 2010\Projects

Create new solution

Accelerometer

== || Search Installed Tem) 2

Type: Visual C#

Template for a Microsoft NET Gadgeteer
module. Use this template if you want to
create a new .NET Gadgeteer module for
other users to use. This template
automatically builds an installer for the
module.

eter » Software b Accelerometer »

Share with ~

library Burn

bin » Release » Installer

New folder

s
MName
ﬂ Accelerometer.msi
| Accelerometer.msm

| Accelerometer.wixpdb

Date modified

16/11/2011 17:39
16/11/2011 17:39
16/11/2011 17:39

Type Size

Windows Installer ...
MSM File
WLIXPDB File

212 KB
180 KB
59 KB




[> Gadgeteer

|4 Seeed
k  Pointer
Accelerometer GHIElectronics.UsbClizntDP
Barometer
CellularRadio pias n
Compass GHIElectronics SDCard GHiElectronics Camera
GPS
Gyro
MoistureSensor
OLED_DisPlay
Relays
TemperatureHumidity
I| 4 Microsoft Research .
k  Pointer = LLL-.A_L"TL_J 1] camera
Accelerometer sie i ‘
Button H [
Dmx
Midi
Multicolorled GHIElzctronics Button
Osc
UsbDevice
I 4 Sytech Designs Ltd
k  Pointer
Button
EthernetSD
LCDTOUCH o
Serial2ZUSB
USBDevice
I 4 GHiElectronics :
k  Pointer o; @
Button M :
Camera n®
Display T35 S g
EBlockExpansion ‘-j; S
EthernetJ11D “
Extender
Joystick
MulticolorLed
Potentiometer Display
SDCard 1.2
T i
oo display
UsbSerial
WIiFi_RS21
I| 4 Gadgeteer Mainboards
k  Pointer
FEZ Spider
Nano




The NET Gadgeteer Platform

Physical
Design




GHI Electronjcg
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Hardware design guidelines

The ke=p-out ares should be chexrfy delimitad in the sikscrean on both sides of the
FiCE, s Showm in Ene foliowing ilustration. For small modules, where spece is Geie, it
is. possinie to inbernupt the osspeout delimiber Sillcscressn o make space for piher
Inbeling or sillescresn skements. Uncer no cromstsnoss shoukd you plaos
COMponents insoe the eep-out 2res

&1 mounting haoles should be placed on 8 3-mm grd, that i the distance betwesan
edjscmnt hotes should be 8 muEipie of 3 mm, 25 shown in the folloaing ilustration.

Comers

Cormers shouskd b rounded, with 8 7-mm-dismater oonss bt i comosnmc withi e
mounting holes keepn out 2nss, & shown in the following illustation.

It B Commer doms mok mciucks B MoUREing hobs, e comer does nok e bo e
rounded. Howssyer, we necommend that you maintein the ssme F-mm rounding
dimmeter for consishency.



W
D
O
e
@)
-
=
-
>
O
-
=
D
N

Standard

ST




3D models of hardware modules




Integration with 3D CAD (SolidWorks

A J NET Gadgeteer
s ’
{ Microsoft .NET Gadgeteer Toolbox
ﬁ Editable parameters:
f@ Name Value
o ——
|
;__' BoxHeight 70
&l
;[_“T ?oxvlldm 70
= BoxDepth 70
MatingTolerance 0.1
|

i

y

y

4
zj‘x
*Trimetric
A1 _Model [Tofion Study 1]
|[[SolidWorks Premium 2010 Fully Defined _ Editing Assembly 8 [7] s




tric enclosure templates

=

*Trimetric

Ul&

v ' Gadgeteer

Microsoft .NET Gadgeteer Toolbox

B8]

i

e[ ]88

Editable parameters:

Name: Value
varmres
BoxHeight 70
BoxWidth ]
éoxDepm 70
MatingTolerance 0.1

[N T7]]_Model [ Motion Study 1 ]

Apply Changes

SolidWorks Premium 2010

Fully Defined _ Editing Assembly 8 [7]




and positioning 3D models

===

*Trimetric

[ ERIEE R E

A J Gadgeteer
Microsoft .NET Gadgeteer Toolbox

Select a model to load:

Analogin 0.1

Audio 0.2

Button 0.1

Camera 0.3

Display 128x128 0.4
DPad 0.3

| »

mn

Ethemet 0.2
Mainboard 0.4
MainsRelay 0.1
Motion 0.2
Motor 0.2

Load Close

I 1 |

Il soliWorks Premium 2010 .

Fully Defined _Editing Assembly (2] s




Automatic mounting feature generation

v . Gadgeteer

Microsoft .NET Gadgeteer Toolbox

Target Gadgeteer part:
Ethemet 0.2-0-1

Select a mounting guide:

Holes Top -
—Hdu Bottom

Target mounting face:

Wall Depth

Mounting Type: I
Pillars with holes for threaded inserts] v

Fully Defined _ Editing Assembly  [2] S




Automatic cut-out generation

N A N Gadgeteer

Microsoft .NET Gadgeteer Toolbox

Target Gadgeteer part:

Ethemet 0.2-0-1

al0ls]

Select a cutout guide:

Ethemet Socket _____________________|§

o

|

|Co [

Target cutout face:

Wall Depth

Offset Distance: '
0.1

[] Cut through all surfaces

ol

T2 10]]_Mode! [Tofion Study T ] -
idWorks Premium 2010 Fully Defined _ Editing Assembly 7] &
y\ - eSS T . |




Laser-cut enclosure based on the Jigsaw Box template




3D-printed enclosure based on the Project Box template

\Works | Fie Edt View Inert Tods Window Helo Qlﬁv@v@v%.@vg

QU WE-T-6r- @ B-E-

| Model I MolionStuﬁ1 I




ix 3D printed Ix gH1_UsP_client_DP_L.2
“‘Bas=e"

Ix Seeed_Moizture_&enscr_|.0 ix &esed_OLED_Pisplay_I.0

( ix Sytech_Butten_I.o

Ix 3D printed
“Sen=crncl|der’

Ix 3D printed
*Frontlid”
/ ix Seeced_cellular_Radio_l.o

ix 30 printed

éena:;baus" ix GHI_PEZ_EFIDER_I.O






Custom devices in ubicomp research

DIY Biology (Kuznetsov et al, DIS 2012), Telematic Dinner Party (Barden et al, DIS 2012),
How to Nudge In Situ (Kalnikaité et al, UbiComp 2011), PreHeat (Scott et al, UbiComp
2011), Serendipitous Displays (Helmes et al., Interact 2011), Sonic Mementos (Petrelli et

al, CHI 2010)



PreHeat (Scott et al, UbiComp 2011)

Home heating
using occupancy
sensing &
prediction

- 8 s
I Motion Sensor

iRoomUﬁ‘{ ,]"




Form-factor iteration




Production and deployment of 50 devices
" =
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TEI'11 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

s Y -
e ;a £ hitp://gadgeteer.codeplex.com/ L~ @\;})|. http://gadgeteer.codeplex.com/SourceControl/changeset/vien 2 = & X Hi G@‘. http://gadgeteer.codeplex.com/releases D~
— — ——

CodePlex Project Hosting for Open Source Software CodePlex  projec osing or open source sofwars CodePlex project Hosing for Open Source Software

. ) Microsoft® Microsoft®
N ﬁ’f’é‘lflt_ Gadgeteer N NET | Gadgeteer N NET | Gadgeteer

HOME DOWNLOADS DOCUMENTATION DISCUSSIONS HOME DOWNLOADS DOCUMENTATION DISCUSSH

m DOWMNLOADS DOCUMENTATION DISCUSSIO Commits | Browse | Patches | Upload Patch Download
PageInfo | Change History (all pages) Browsing changes as of commit 18532 (download), May 25, 2012 N ET Gad geteer COFE 2 42 600
~ Main “ | Module.cs 3.7 KB ’ o
. » 3D Models Average user rating: Mo reviews yet
| THEETATII TR TERETERE I
IntrOd UcI ng . N ET G ad g etee r ~ GadgeteerCore /{ Copyright (c) Microsoft Corporati Reviewed: 0 reviews
Microsoft .NET Gadgeteer is an open-source toolkit for building small electronic b Gadgeteerdl i z::ggi:ﬁ;;;;gZi/:‘igiig{f”/”” Downloads: 580
Framework and Visual Studio or Visual C# Express. .NET Gadgeteer combines thr ¥ Gadgeteerd2 Al ¢ Dev status: Szble @)
programming, solderless assembly of electronics with a kit of peripherals, and st ~ Interfaces using Microsoft.SPOT;
construction using computer-aided design. This powerful combination allows en AnalogInput.cs using Microsoft.SPOT.Hardware; RECOMMENDED DOWNLOAD
be iteratively designed, built and programmed in a matter of hours rather than ¢ AnalogOutput.cs “5?"3 system; Hects
L .- _ X . = Digitallnput.cs using System.Collections;
description of the platform - http://channel9.msdn.com/Blogs/Clint/NET-Gadgel e i e— -.NEI Gadgeteer Core
D'g't o ‘T ¢ using System.Diagnostics; application, 1228K, uploaded May 11 - 340 downloads
The .NET Gadgeteer project is an open collaboration between Microsoft, hardwz igraloutputes using System.Threading;
This website is targeted at those interested in developing .NET Gadgeteer-comp 12";:5 © /1) <summary> OTHER AVAILABLE DOWNLOADS
. . . - . LIS.CS i
you are interested in buying and using .NET Gadgeteer compatible hardware, ha Y CUEEEER @RS T (il c . .
http: tmf. dget It Iready h. hard d looking for ¢ Interruptinput.cs /#f </summary> -II NET Gadgeteer Builder Templates
p://netmf.com/gadgeteer/. If you already have hardware and are looking for PWMOUtpLLSS ) AT

visit the hardware vendor’s website.



http://netmt.com/gadgeteer/

Hardware index, SHOWCASE: PRODUCT SHOWCASE

Welcome to the Product Showcase. Here you will be able to see some of the modules and mainboards that are avai
just browse through and see what there is. It may inspire your next big idea.

L
exal I I p I e p rOJ e CtS y This showcase is provided as a place for the people who make the parts and pieces to talk to you directly. The infor

verified by us. If you have questions about what you see here, the company that posted it is the best place to get an

fo r u m S Enter Search Terms
SOI‘J( By Showing results 1-25 of 35

© Ranking
© Newest First

i .
L=
e
& I nm//m.‘w,.a;;«/ i XTI Home - Gadgeteer x L_] - 1l OSSN
Microsoft: e (0] GHI Electronics GHI Electronics Sytech NANO GHI Electronics GHI Electn
VA Y ANaS ‘ g Fez Spider Fez Spider Starter Mainboard USBClientDP T35 Disp
Home What is Gadgeteer? ~Get Started  For Educators  Discussion  Showcases  Blog Mainboard Kit Module Modul
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Hey therel Are you ready to
) Lt FEATREDPROJECT ), <
redte something awesome? ke
Microsoft .NET Gadgeteer is an open-source toolkit for ()

building small electronic devices using the .NET Micro

AN
FLPBOOK MAKER ® ) GHI Electronics GHI Electronics GHI Electronics GHI Ethernet GHI Electn
Have you ever wanied to make astop- " Camera Module Multicolor LED Button Module J11D Module WiFiRS.

action movie? Is my job 1o help yout Point
my camera at your set. line up your shot Module Modul
and press the button to take a picture.

Check back soon for code and instructions .

Framework and Visual Studio/Visual C# Express.

Build all manner of electronic gadgets quickly and easily

with .NET Gadgeteer! & | onhowto buid your o ammm—
LEARN HOW TO GET STARTED N u
AR e S S ISR Ry N G St S S S e g I P = SR m SO NN A NN
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NET GADGETEER BLOGRSSES  DISCUSSION @ FEATURED PROJECTSSY* : 3 3 —
10 | How to use Gadgeteer Interfaces 3
tiou] girectly from your application e E RCADE CONSOLE l E r - E E

One o the benefits of the .NET Gadgeteer ks = I\ ( 5 EA = A [« =N ‘ ——

= desian is that it orovides readv-to-use



¥ What is SparkFun?
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LECTRONICS
Products Support Tutorials Distributors About Us Contact
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3 H +a4 (0)1434-467490 54 Contact Us -/ Feedback = View Basket Change Country
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All Products » Embedded Solutions » Engineering Toglz » Embedded Processor DevelopmentTools » Development Boards &
Classes & Fvents softf Kits - ARM » CRBRS-BK-354
Fral amazon James's Amazon.com  Today's Deals — Gift Cards ~ Help
Books Wit Mouser Part No: 558-GHI- g“e"PD:rthent' Search Eecionics +  gadgeteer
Breakout Boards orry Manufacturer Part No: CRBRS-B|
» Cables L4 1 Manufacturer: GHI Elecy All Electronics  Brands  Best Sellers  Audio & Home Theater  Camera & Photo  Car Electronics & GPS
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» Cellular FEZ] g BASIC KTf Department Electronics » "gadgeteer"
Lifecycle: NeWl :Any Department T
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v Development Tools - Computers & Accessories (9
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Arduino
Customers Also Bought... o S8 |nternational
ARM Shipping (whars this?)
AVR AmazonGlobal Eligible
Specifications My Motes
Shipping Option (what's this?
pping WPTIoN M=istish  pe7 pelay Module - .NET Gadgeteer
Manufacturer: GHI Electronics Free Super Saver Shipping Buy new: $20.50
RoHS: T ; _
:o/“ = Brand o Only 12 left in stock - order soon.
Tool Type: Mainboard GHI Electronics (31 Product Description - "... Reguires socket Type Y. .NET Gadgeteer
SecretLabs (1 compatible cable is included. ...
Processor To Be Evaluated: STM32F4 .
Lapinatar (2
—— L KT BearExtender (1
Interface Type: CAN, I2C, SPI, UART, U] SONR/Digital Innovations (1
Part # Aliases: GHI-CRERS-BK-354 Peek (4
A Avg. Customer Review 4
ForinT & Up 2
Ffedrin g Up (3
T & Up (7
Frilnt & Up 7
Condition
MNew (40 | p—
Used (1 )
FEZ Cerberus Mainboard - .NET Gadg
Price 1 newfrom $29.95

Under $25 (19

525 to $50 (12

Product Description — ... 100% open source hardware .NET Gadgeteer-
compatible mainboard with 168 .."

Cell Phones & Accessories  Computers  MP3 Players TV & Video D

X}

Sz

FEZ eblock Kit - .NET Gadgeteer
Buy new: $54.39
2 new from $54.29

Get it by Tuesday, Jun 19 if you order in the next 5 hours and choose one-
day shipping.

Only 6 left in stock - order soon.
Eligible for FREE Super Saver Shipping.

Product Description — ... eblocks kit and empower your gadgeteer
mainboard with plenty of .."

Netduino Go Starter Kit

Buy new: $99.95

3 new from $99.95

Get it by Tuesday, Jun 19 if you order in the next ¥ hours and choose one-
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