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Single-Zone 3D Tracking and Gesture Controller Product Brief

Introduction:

The MGC3130 is a three-dimensional (3D) gesture
recognition, motion tracking and approach detection
controller based on Microchip’s patented GestIC®
technology for embedded usage. It enables user
command input with natural hand and finger
movements. Utilizing the principles of electrical
near-field sensing, the MGC3130 contains all the
building blocks to develop robust 3D input sensing
systems. Implemented as a low-power mixed-signal
configurable controller, it provides a large set of smart
functional features with integrated signal driver, a
frequency adaptive input path for automatic noise
suppression and a digital signal processing unit. The
MGC3130 is a true single-chip solution to enable 3D
input sensing in a huge variety of products. Microchip’s
on-chip Colibri Suite removes host processing needs,
reduces system power consumption, enables auto
wake-up and results in fast time-to-market success.
The MGC3130 is a unique single-chip solution that
provides gesture information, as well as positional data
of the human hand in real time and allows realization of
a new generation of 3D user interfaces across various
industries.

Applications:

* Notebooks/Keyboards/PC Peripherals
* Audio Products (Ul)

* Lighting Control

« Electronic Readers

* Remote Controls

+ Game Controllers

+ Displays

* Mobile Phones/Tablets

Power Features:

+ Variety of Several Power Operation modes
include:
- Processing mode: 20 mA @ 3.3V, typical
- Programmable Self Wake-up: 110 pA @ 3.3V

- Deep Sleep: 9 pA @ 3.3V, typical

Key Features:

» Recognition of 3D Hand Gestures and x, y, z
Positional Data
+ Proximity and Touch Sensing Capabilities
* Built-in Colibri Gesture Suite
» Advanced 3D Signal Processing Unit
* Detection Range: 0 to 15 cm
* Receiver Sensitivity: <1 fF
+ Position Rate: 200 positions/sec
+ Spatial Resolution: up to 150 dpi
» Carrier Frequency: 44 kHz to 115 kHz,
auto-selected
* Channels Supported:
- Up to five receive (Rx) channels
- One transmit (Tx) channel
* On-chip Auto Calibration
» Noise Susceptibility Reduction:
- On-chip analog filtering
- On-chip digital filtering
- Automatic frequency hopping
» Enables the use of Low-Cost Electrode Material
including:
- Printed circuit board
- Conductive paint
- Conductive foil
- Laser Direct Structuring (LDS)
- ITO structures
+ Field Upgrade Capability
* Small Outline, 28-lead QFN package, 5x5 mm
» Operating Voltage: 2.5V to 3.465V (single supply)

» Temperature Range: -20°C to +85°C

Peripheral Features:

« 2x 12C™ or SPI Interface for Configuration and
Streaming of Positional and Gesture Data

» Multi-zone Support via Master/Slave Architecture
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Functional Description:

Microchip Technology’s GestIC technology utilizes
electrical near-field (E-field) sensing. The chip is
connected to electrodes that are sensing the E-field
variance. The GestIC device then calculates the users
hand motion relatively to the sensing areain x, y, z data
points and classifies the movement pattern into
gestures in real time.

In addition, by utilizing the principles of E-field sensing,
the GestlC system is immune to ambient influences
such as light or sound, which have a negative impact to
the majority of other 3D technologies. Also, it allows full
surface coverage of the electrode area with no detec-
tion blind spots of a user’s action.

Microchip Technology’s MGC3130 configurable controller
uses up to five E-field receiving electrodes. Featuring a
Signal Processing Unit (SPU), a wide range of 3D gesture
applications are being processed on the MGC3130,
which allows short development cycles.

Always-on 3D sensing, even for battery-driven mobile
devices, is enabled due to the chip’s low-power design
and the variety of programmable power modes. A Self
Wake-up mode triggers interrupts to the application
host, reacting to the interaction of a user with the
device and supporting the host system in overall power
reduction.

FIGURE 1:

Besides the digital Interface (IZC), the MGC3130
features the Gesture Port. Gesture Port is a
configurable input/output interface to the host using up
to five Extended 1/0O pins of the MGC3130. The
configuration is done using the Aurea Design tool
provided by Microchip.

GestIC sensing electrodes are driven by a low-voltage
signal with a frequency in the range of 100 kHz, which
allows their electrical conductive structure to be made
of any low-cost material. Even the reuse of existing
conductive structures, such as a display’s ITO coating,
is feasible, making the MGC3130 an overall, very
cost-effective system solution.

Figure 1 provides an overview of the main building
blocks of MGC3130.

MGC3130 CONTROLLER BLOCK DIAGRAM
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Currently, only single-zone I2C™ Slave
mode is supported. Other modes are
planned for future releases of GestIC
library. Please contact your Microchip rep-
resentative for further details.

Note:
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Package Type
The device is available in 28-lead QFN packaging (see
Figure 2).
FIGURE 2: 28-PIN DIAGRAM (MGC3130)
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TABLE 1: 28-PIN QFN PINOUT DESCRIPTION
. Pin Pin Buffer i
Pin Name Number | Type Type Description
VCAPS 1 P — External filter capacitor (10 uF) connection for internal STEP-UP
converter (optional).
VINDS 2 P — External inductor (4.7 yH) + Schottky diode connection for internal
STEP-UP converter usage (optional).
Vss2 3 P — Ground reference for the STEP-UP converter.
RXO0 4 | Analog
RX1 5 | Analog
RX2 6 | Analog |Analog input channels: Receive electrode connection.
RX3 7 | Analog
RX4 8 | Analog
VCAPA 9 P — External filter capacitor (4.7 uF) connection for internal analog voltage
regulator (3V).
Vss3 10 P — Common ground reference for analog and digital domain.
VCAPD 11 P — External filter capacitor (4.7 uF) connection for internal digital voltage
regulator (1.8V).
EIO0 12 110 ST Extended 100 (EIOQ)/Transfer Status (TS). TS line requires external 10
kQ pull-up.
EIO1 13 110 ST Extended 101 (EIO1)/Interface Selection Pin 1 (1S1).
ElIO2 14 I/0 ST Extended 102 (EIO2)/IRQO.
1S2 15 I ST Interface Selection Pin 2 (IS2).
NC 16 — — Reserved: do not connect.
NC 17 — — Reserved: do not connect.
NC 18 — — Reserved: do not connect.
EIO3 19 I/0 ST Extended 103 (EIO3)/IRQ1/SYNC.
EIO4/SI0 20 I/0 ST Extended 104 (EI04)/Serial Interface 0 (SI0): °C™_SDAO/SPI_MISO.
When I12C™ is used, this line requires an external 1.8 kQ pull-up.
EIO5/SI1 21 I/0 ST Extended 105 (EIO5)/Serial Interface 1 (SI1): °C™ _SCLO0/SPI_MOSI.
When I12C™ is used, this line requires an external 1.8 kQ pull-up.
EIO6/SI12 22 I/0 ST Extended 106 (EI06)/Serial Interface 2 (SI2): °C™_SDA1/SPI_CS.
When I12C™ is used, this line requires an external 1.8 kQ pull-up.
EIO7/SI3 23 I/0 ST Extended 107 (EIO7)/Serial Interface 3 (SI3): ’°C™ _SCL1/SPI_SCLK.
When 12C™ is used, this line requires an external 1.8 kQ pull-up.
MCLR 24 1P ST Master Clear (Reset) input. This pin is an active-low Reset to the
device. It requires external 10 kQ pull-up.
TXD 25 (0] Analog | Transmit electrode connection.
NC 26 — — Reserved: do not connect.
Vss1 27 P — Common ground reference for analog and digital domains.
VDD 28 P — Positive supply for peripheral logic and I/O pins. It requires an external
filtering capacitor (100 nF).
EXP 29 P — Exposed pad. It should be connected to Ground.

Legend: P =Power; ST = Schmitt Trigger input with CMOS levels; O = Output; | = Input; — = N/A
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicity or otherwise, under any Microchip
intellectual property rights.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

= ISO/TS 16949 =

Trademarks

The Microchip name and logo, the Microchip logo, dsPIC,
FlashFlex, KEELOQ, KEELOQ logo, MPLAB, PIC, PICmicro,
PICSTART, PIC32 logo, rfPIC, SST, SST Logo, SuperFlash
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,
MTP, SEEVAL and The Embedded Control Solutions
Company are registered trademarks of Microchip Technology
Incorporated in the U.S.A.

Silicon Storage Technology is a registered trademark of
Microchip Technology Inc. in other countries.

Analog-for-the-Digital Age, Application Maestro, BodyCom,
chipKIT, chipKIT logo, CodeGuard, dsPICDEM,
dsPICDEM.net, dsPICworks, dsSPEAK, ECAN,
ECONOMONITOR, FanSense, HI-TIDE, In-Circuit Serial
Programming, ICSP, Mindi, MiWi, MPASM, MPF, MPLAB
Certified logo, MPLIB, MPLINK, mTouch, Omniscient Code
Generation, PICC, PICC-18, PICDEM, PICDEM.net, PICkit,
PICtail, REAL ICE, rfLAB, Select Mode, SQl, Serial Quad I/O,
Total Endurance, TSHARC, UniWinDriver, WiperLock, ZENA
and Z-Scale 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.

GestIC and ULPP are registered trademarks of Microchip
Technology Germany Il GmbH & Co. KG, a subsidiary of
Microchip Technology Inc., in other countries.

All other trademarks mentioned herein are property of their
respective companies.
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Microchip received ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is ISO 9001:2000 certified.

© 2012-2013 Microchip Technology Inc.

Advance Information

DS40001662B-page 5



MICROCHIP

Worldwide Sales and Service

AMERICAS
Corporate Office

2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 480-792-7200

Fax: 480-792-7277
Technical Support:
http://www.microchip.com/
support

Web Address:
www.microchip.com

Atlanta

Duluth, GA

Tel: 678-957-9614
Fax: 678-957-1455

Austin, TX
Tel: 512-257-3370

Boston
Westborough, MA
Tel: 774-760-0087
Fax: 774-760-0088
Chicago

Itasca, IL

Tel: 630-285-0071
Fax: 630-285-0075

Cleveland
Independence, OH
Tel: 216-447-0464
Fax: 216-447-0643
Dallas

Addison, TX

Tel: 972-818-7423
Fax: 972-818-2924

Detroit
Novi, MI
Tel: 248-848-4000

Houston, TX
Tel: 281-894-5983

Indianapolis
Noblesville, IN

Tel: 317-773-8323
Fax: 317-773-5453

Los Angeles
Mission Viejo, CA
Tel: 949-462-9523
Fax: 949-462-9608
New York, NY

Tel: 631-435-6000
San Jose, CA

Tel: 408-735-9110

Canada - Toronto
Tel: 905-673-0699
Fax: 905-673-6509

ASIA/PACIFIC

Asia Pacific Office
Suites 3707-14, 37th Floor
Tower 6, The Gateway
Harbour City, Kowloon
Hong Kong

Tel: 852-2401-1200
Fax: 852-2401-3431
Australia - Sydney
Tel: 61-2-9868-6733
Fax: 61-2-9868-6755
China - Beijing

Tel: 86-10-8569-7000
Fax: 86-10-8528-2104

China - Chengdu
Tel: 86-28-8665-5511
Fax: 86-28-8665-7889

China - Chongqing
Tel: 86-23-8980-9588
Fax: 86-23-8980-9500

China - Hangzhou
Tel: 86-571-2819-3187
Fax: 86-571-2819-3189

China - Hong Kong SAR
Tel: 852-2943-5100

Fax: 852-2401-3431
China - Nanjing

Tel: 86-25-8473-2460
Fax: 86-25-8473-2470

China - Qingdao
Tel: 86-532-8502-7355
Fax: 86-532-8502-7205

China - Shanghai
Tel: 86-21-5407-5533
Fax: 86-21-5407-5066

China - Shenyang
Tel: 86-24-2334-2829
Fax: 86-24-2334-2393

China - Shenzhen
Tel: 86-755-8864-2200
Fax: 86-755-8203-1760

China - Wuhan
Tel: 86-27-5980-5300
Fax: 86-27-5980-5118

China - Xian
Tel: 86-29-8833-7252
Fax: 86-29-8833-7256

China - Xiamen
Tel: 86-592-2388138
Fax: 86-592-2388130

China - Zhuhai
Tel: 86-756-3210040
Fax: 86-756-3210049

ASIA/PACIFIC

India - Bangalore
Tel: 91-80-3090-4444
Fax: 91-80-3090-4123

India - New Delhi
Tel: 91-11-4160-8631
Fax: 91-11-4160-8632

India - Pune
Tel: 91-20-3019-1500

Japan - Osaka
Tel: 81-6-6152-7160
Fax: 81-6-6152-9310

Japan - Tokyo
Tel: 81-3-6880- 3770
Fax: 81-3-6880-3771

Korea - Daegu

Tel: 82-53-744-4301
Fax: 82-53-744-4302
Korea - Seoul

Tel: 82-2-554-7200
Fax: 82-2-558-5932 or
82-2-558-5934

Malaysia - Kuala Lumpur
Tel: 60-3-6201-9857
Fax: 60-3-6201-9859

Malaysia - Penang
Tel: 60-4-227-8870
Fax: 60-4-227-4068
Philippines - Manila
Tel: 63-2-634-9065
Fax: 63-2-634-9069
Singapore

Tel: 65-6334-8870
Fax: 65-6334-8850

Taiwan - Hsin Chu
Tel: 886-3-5778-366
Fax: 886-3-5770-955

Taiwan - Kaohsiung
Tel: 886-7-213-7830
Taiwan - Taipei

Tel: 886-2-2508-8600
Fax: 886-2-2508-0102

Thailand - Bangkok
Tel: 66-2-694-1351
Fax: 66-2-694-1350

EUROPE

Austria - Wels

Tel: 43-7242-2244-39
Fax: 43-7242-2244-393
Denmark - Copenhagen
Tel: 45-4450-2828

Fax: 45-4485-2829

France - Paris

Tel: 33-1-69-53-63-20
Fax: 33-1-69-30-90-79
Germany - Dusseldorf
Tel: 49-2129-3766400

Germany - Munich
Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Germany - Pforzheim
Tel: 49-7231-424750
Italy - Milan

Tel: 39-0331-742611
Fax: 39-0331-466781
Italy - Venice

Tel: 39-049-7625286
Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340
Poland - Warsaw

Tel: 48-22-3325737
Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
Sweden - Stockholm
Tel: 46-8-5090-4654
UK - Wokingham

Tel: 44-118-921-5800
Fax: 44-118-921-5820
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