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A\ Broad Solutions Covers Wide
MICROCHIP Range of Applications

Metal over Cap
(3 =

_
Touch Screens

Touch Pads Haptics 3D Track & Gesture




AN GestIC®

MICROCHIP Technology Basics
= Electrical Field for 3D sensing E-fi el d Opera“ on
» Field distortion translate into _
hand positions and gestures. jlg \
= Very low power consumption A
- Ay = ifskm (at 100kHz)
d (electrode dimension) <<A
e ————
Quasi static E-field
during operation




S GestIC® Sensor

MICROCHIP

1 TX Electrode
4 RX Frame Electrodes
Material: Optional RX Center Electrode

PCB, Plastic, Glass, etc. Optional Ground Layer

Electrode size:
Min: 25mmx25mm
Max: 140mmx140mm

Detection range:
< 10...15cm

Detection:
Center of Gravity




N GestIC® Topology

MICROCHIP

Solel S @I-O Tl Fast integration. Short TTM.

12C or GPIO.

Direct output of Gestures via I2C
interface and/or Gesture Port

Application
_.'IE'lIZ]-Et

S

PCB (Iso

Gesture Port EQIs

1 Electrodes 3 Gesture output
« Sense user action « to Application/Host




@ How it works

MICROCHIP

Direct output
Short TTM

,,,,,,,

-

Electrodes 9

sense user’s action

MGC3130 @

processes signals

gestures  x/y/z




AN Invisible

MICROCHIP

sensing electrodes Invisible

hidden below device housing

enable appealing industrial
designs




e\

MICROCHIP

No Blind Spots

Detection range
of up to 10 cm.
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e\ Battery Efficiency

MICROCHIP

lowest POWET free-space

of any 3D sensing technology

up to 90% lower than

camera systems

110pAto
max 20mAl*

always-on gesture sensing

A i

‘@35 GestIC® Other |

even for mobile devices
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GestIC® Technology

MICROCHIP versus Optlcal
Power Blind Spots Update Rate
1.200 — 300
1.000 — 250 +——
800 — 200 4+——
600 A 150 4+——
400 — 100 +—
200 — 50 +— R S
O T 0 T 1
nmw GestIC Optical GestIC Optical GestIC Optical
Detection Range
Optical
GestIC
nem 0 20 40 60 80 100
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e\

MICROCHIP

GestIC® Applications

GestIC exclusive

GestIC and Keys/Buttons

GestIC and pCAP

GestIC Touch Display

Light Switches and Dimmer
Audio Docks

Headphones

Household Appliances

Notebooks

Accessory Keyboards
Household Appliances
Car Cockpit

Computer Touch Pads
Remote Controls
Game Controller
Automotive

Tablets

Mobile Phones
Notebooks

Industrial and Automotive
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. On-Chip Colibri Gesture %
Mlcgzl-up Suite

Gesture Port Digital Interface

3D gesture recognition __ —— oo100110

] 01011001
based on Hidden Markov Models | |
101101001

plus 3D hand tracking. Interfaced by: — UL 40001001

o

Approach Flick Gestures

power saving self wake-up ]
> < l

——p 1 G ‘

Position Tracking
hand tracking in 3D

WY
\

Sensor Touch AirWheel ama—
touch, multitouch, tap, double tap real time rotation control
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3\ MGC3xXX

MICROCHIP Gesture controller family
Electrodes S5RX,1TX S5RX,1TX
Gesture detection Yes,x Yes,x

Colibri Gesture suite

Communication I2C + gesture port

Digital Interface
00100110
01011001

01101001
10001001 iy

Position tracking

Package SSOP28L _

Features 3D gestures, Touch,
approach.

Colibri gesture suite
I2C + gesture port

00100110 |
01011001

01101001
10001001 iy

Yes,
200 positions/s

QFN28L g3

3D Gestures, Touch ,
approach
and 3D position tracking
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@ Smart

MICROCHIP

32
=
oy
B
b
3
i

N\
A

Features

fast data sampling at 200Hz

32-bit signal processing unit

super low noise analog front end
mouse-like resolution of 150dpi

self calibration

44-115kHz range - no RF interference
frequency hopping against noise

no environmental influences

self wake-up at 370puW

field upgradable

Colibri Gesture Suite on-chip

I2C Interface providing variety of information

Gesture Port for direct application control
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Mlt:g:mp Low Power

Deep Sleep Self Wake-Up Mode Processing

Mode under self control with presence detection Mode

under Host control Approach Scan Calibration Approach Scan Calibration Approach Scan full operation

Note: Not relevant for gesture only apps!

I = 20mA*
loas = 200HA* =
@ 10sec cal (incl. 150ms lg4,)
g 2sec-1024sec _
20mA
IScan = 110HA*
@ 150ms scan
P SRR v VAR N A A | ....Approach | .
recognized!
*@ 3.3V, typical o o o time

Fast wake-up cycle time of <1lms

MOb"e fnendly self activation: user approach detection

de-activation: no user interaction
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AW Woodstar + Hillstar

MICROCHIP GestIC® Development Kits

US$139, DM160226 DM160218, US$179

12C to USB Bridge
System Parameterization
w/ Aurea

I°C to USB Bridge
System Parameterization
w/ Aurea

MGC3030 Unit MGC3130 Unit

C sample host code s 10+ Electrode

MGC3130 12C manual reference designs
Electrode design Guide MGC3X30 samples

18



http://www.microchipdirect.com/ProductSearch.aspx?keywords=DM160226
http://www.microchipdirect.com/ProductSearch.aspx?Keywords=DM160218

AW Woodstar / Hillstar

MICROCHIP GestIC® Development Kit

Development Kit for Design-in

AUREA

e USB and I2C connection
e Microchip Aurea GUI on Windows® 7/8

Colibri Gesture Suite

e Real-time control

e Design-In parameterization wizard

e Reference Electrodes from 1.65to 7”
and aspect ratios from 1:1to 1:2

e Electrode Design-Guide

GestIC Development Kits

GestlC DevKits — Fastest TTM.
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R\ 3DTouchPad

MICROCHIP

2D + 3D Gesture DevKit

| .
EﬁDTouch Pad

DM160225

o o ot 2

w

USMaster launch

Promo Video

eripheral + DevKit

(out of the box, drlverless)

' Winner of the Japan Embedded
)| Systems Association (JASA)

Special Award 2014.

10 Finger Multi-Touch

Win7/8 + MajorOS

2D/ 3D Gestures
including AirWheel

all browsers, e.g. Google image search

GUI / Drivers / Apps / Games
e 3DTouchpadGUI

www.microchip.com/download3dtouchpadqui

e API/SDK

www.microchip.com/3dtouchpad

DM160225, US$99
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http://www.microchip.com/download3dtouchpadgui
http://www.microchip.com/3dtouchpad
http://www.microchipdirect.com/ProductSearch.aspx?keywords=DM160225
http://www.microchip.com/3dtouchpad
http://youtu.be/DlmaL3gKYMQ?list=PLL2FdhTj7zd1bqxuyqeLqR7OrWhEiullT
http://youtu.be/y_vlxAqdX_Q?list=PLL2FdhTj7zd1bqxuyqeLqR7OrWhEiullT

AW GestIC® MGC3X30

MICROCHIP The effect of Wood/Hillstar

GestIC
MGC3130

Vectr Sphere
Sound control in 3D. Home Control next Gen.
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http://www.kickstarter.com/projects/790206393/theremax-3d-gesture-controller?ref=live
http://vimeo.com/77999940
https://getgoldee.com/
https://www.kickstarter.com/projects/ninja/ninja-sphere-next-generation-control-of-your-envir

N
MGC3130 Summary

MICROCHIP

’rcc\nr\o%gy ‘.
useyr intertace
7 \owest poweYr
7 yrobust | ‘ 7 olways-on
@ precise mo\a'\\c-f—ricnd\\/
7 Fast easy design v pestures AND...
Poe\’r'\or\
7 ohe chip Cits Al 7 o blind spots

¥ @ceJrurc llbrary

¥ h'tah r‘ccoan\’r\or\ rote

v Fits an\/whcrc
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AN Awards & Resources

MICROCHIP

-
B,

INNOVATION | -

AWARD % % 2013

LT 3R

/ ﬁJGOLDEN
[ ' MOUSETRAP
AWARDS

B y I'- ..:
L L
o : \)2@43 WINNER

the next generation
of user interface
is at hand &
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’3\ Reference Electrodes / Demos
MICROCHIP




e\

MICROCHIP

Noise Tests

Noise Tests

- Conducted noise test
« IEC61000-4-6
« USB-chargers

- Radiated noise test
* Energy saving lamps

- Burst test in Setup
« IEC61000-4-4

Testcriteria

- Gesture detection rate
-> ‘Windmill’

- Tracking linearity
-> ‘Rotating brick’

- Gesture detection range
-> ‘Poser’

- User experience
-> manual operation

25



AN Conducted Noise Test

MICROCHIP

| dn

RF-Generator: TESEQ NSG4070
Couple/Decouple Network: TESEQ CDN / USB
Attenuator: TESEQ, ATN6075 (6dB, 75W)

Right side: ‘Poser’ with 4cm hand brick for test of detection range
X- and Y-axis: motor driven, Z-axis: manual adjustment.
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MICROCHIP

Conducted Noise Test

Results

Conducted Noise test according IEC61000-4-6 (Hillstar FW 1.0.7)

3V 6V 10V
Gesture Pass Pass Pass
detection
False gesture Pass Pass Pass
alarms
Approach Pass Pass Pass
detection
Tracking Pass Pass Position jumps
Scaling effects
Ghost positions w/o hand
Notes:

- Due to generation of voltage spikes at each frequency change of the TESQ

equipment, the test was started after a settling time of 3s.

- One flick gesture per frequency was tested
- 20 seconds per frequency were tested for false alarm oberservations

- frequency range: 150kHz — 80MHz (here: extended to 150MHZz)

27



MICROCHIP
GestIC® Technology

MGC3030
MGC3xxx gesture controller famil




MICROCHIP

@ GestIC® Technology Roadmap

2D Multi-Touch and 3D Gesture

Features

MGC 3030

Gesture controller

Full Colibri suite
gesture set

Cost down

Cost efficient
manufacturing

SSOP28L package

[ ) In development

&3 In production

2D Multi-Touch & 3D Gesture Controller

Vi

3D Gesture Controller [ MGC3430 (2015)
3D: 5RX + TX
MGC3130 2D: 48 RX/TX

5RX, 1TX channels 32bit MCU @ 40 MHz
32bit MCU @ 22.5 MHz 2C. USB

12C, QFN28 \\\64L/48L QFN /

MGC3030

5RX, 1TX channels
32bit MCU @ 22.5 MHz

2C, SSOP28 Launched: Jan 20t 2015
' incl. DevKit Woodstar

Size/Channels

29
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MGC3030

MICROCHIP

Part of GestIC® family
e Design-in

(0]

(0]

GestlIC Aurea based

= same Aurea as MGC
=>» developers will feel at home

No host coding / Fastest TTM

o Compelling support landscape

(0]

(0]

(0]

(0]

GestIC Electrode reference designs
GestIC Electrode design guide
GestIC Host reference code

GestIC I2C Interface Manual

e Runs GestIC Colibri suite

Best Gesture design-in.

Proven. Fast.

Features
e SSOP28L package

o Lower cost of manufacturlng
o Full Collbrl Gesture suite

{Appma ch 1 [Fick [ : [L ircle : ‘ Sensor :

Gesture Port Digital Interface

o Communication 00100110

|—| 01011001
101101001

- ay - 10001001

o Forreal time XYZ positioning
please use MGC3130.

Focus on Gestures.
More cost efficient.

30
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MICROCHIP

MGC3030

It’s all
about gestures

Feature focused

Further
simplified
design in

One step
design in

12C + EIO interface

e Gesture Port = mapping of gestures to EOIs
e Gesture Port enables gestures for ALL products.

Digital Gesture

10001001

Takes advantage of GestIC® design-in tool set
www.microchip.com/gesticgettingstarted

e AUREA SW suite (V1.2 or later)

e Reference designs / Electrode Design Guide

e Interface Manual

e Reference Host codes e
SSOP28L package el

e Cost efficient
manufacturing

= 31


http://www.microchip.com/gesticgettingstarted

S MGC3030 Block Diagram

MICROCHIP
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N MGC3030

MICROCHIP
e [eatures
; e Approach /wake up
aboul';[ Seasl![ures e linear Gestures
e rotational Gestures
Feature focused e Touch
Further
simplified
design in —
One step
design in

Based on Colibri gesture suite running on chip

33



N Topology

MICROCHIP

Applic ation

fHost

Gesture Port EOIs

1 Electrodes Gesture output
« Sense user action » to Application/Host

34



3\ MGC3xXX

MICROCHIP Gesture controller family
Electrodes S5RX,1TX S5RX,1TX
Gesture detection Yes,x Yes,x

Colibri Gesture suite

Communication I2C + gesture port

Digital Interface
00100110
01011001

01101001
10001001 iy

Position tracking

Package SSOP28L _

Features 3D gestures, Touch,
approach.

5k pricing (mbirect) US$2.35

Colibri gesture suite
I2C + gesture port

00100110 |
01011001

01101001
10001001 iy

Yes,
200 positions/s

QFN28L g3

3D Gestures, Touch ,
approach
and 3D position tracking

US$3.16
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R\ MGC3030 DevKit Woodstar

MICROCHIP A new star IS born

e MGC3030 DevKit Woodstar
e Avalilable now

MGC3030 e US$139

e Available on mDirect

http://www.microchipdirect.com/ProductSearch.aspx?keywords=DM160226
Feature focused

Further
simplified
design in

One step
design in

MGC3030 Woodstar Development Kit
(Part # DM160226)
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N Trademarks

MICROCHIP

The Microchip name and logo, the Microchip logo, dsPIC, KeeLoq, KeeLoq logo,
MPLAB, PIC, PICmicro, PICSTART, PIC32 logo, rfPIC and UNI/O are registered
trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

FilterLab, Hampshire, HI-TECH C, Linear Active Thermistor, MXDEV, MXLAB,
SEEVAL and The Embedded Control Solutions Company are registered trademarks
of Microchip Technology Incorporated in the U.S.A.

Analog-for-the-Digital Age, Application Maestro, chipKIT, chipKIT logo, CodeGuard,
dsPICDEM, dsPICDEM.net, dsPICworks, dsSPEAK, ECAN, ECONOMONITOR,
FanSense,

HI-TIDE, In-Circuit Serial Programming, ICSP, Mindi, MiwWi, MPASM, MPLAB Certified
logo, MPLIB, MPLINK, mTouch, Omniscient Code Generation, PICC, PICC-18,
PICDEM, PICDEM.net, PICKit, PICtail, REAL ICE, rfLAB, Select Mode, Total
Endurance, TSHARC, UniWinDriver, WiperLock and ZENA are trademarks of
Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.
All other trademarks mentioned herein are property of their respective companies.
© 2011, Microchip Technology Incorporated, All Rights Reserved.
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