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Two Core  

Product Groups 

Four Primary  

Markets 

ÅAutomotive, Industrial & 

Multi-Market Solutions 
-Microcontrollers 

-Sensors 

-Analog 

ÅAutomotive 

ÅIndustrial 

ÅNetworking 

ÅConsumer 

ÅNetworking and  

Multimedia Solutions  
-Communications Processors 

-Applications Processors 

-RF Power 

>50 Year Legacy 

>5,500 Engineers 

 

>6,000 Patent Families  

>18,000 Customers  
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*iSuppli 2011 

100 
Million 

200 
Million 

400 
Million 

800 
Million 

Billion 
Units Shipped 

30 Years of Commercial MEMS Design and Production Expertise 

1980 

Late 1980ôs 

1992 

Early 2000s 
Nov. 2008 

April 2009 

We manufacture our first 

uncompensated pressure sensor 

Freescale begins developing the first 

surface micro-machined inertial sensors 

for the automotive airbag market 

Dedicated supplier to the critical 

care medical market through 

shipment of over 60 million 

units for the invasive blood 

pressure market 

Inertial sensor portfolio expands with X-, 

XY- and Z-axis low-g products for the 

consumer market 

Synerject announces its ongoing use of 

Freescale pressure sensors for robust, 

cost-effective ECUs for two- and four-

stroke engine management 

MMA7660FC 

Intelligent 3-axis digital 

accelerometer introduced 

for advanced mobile 

phone interfaces 



TM 5 

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, 

PowerQUICC, Processor Expert, QorIQ, Qorivva, StarCore, Symphony and VortiQa are trademarks of Freescale Semiconductor, Inc., Reg. U.S. 

Pat. & Tm. Off. Airfast, BeeKit, BeeStack, ColdFire+, CoreNet, Flexis, MagniV, MXC, Platform in a Package, QorIQ Qonverge, QUICC Engine, 

Ready Play, SafeAssure, the SafeAssure logo, SMARTMOS, TurboLink and Xtrinsic are trademarks of Freescale Semiconductor, Inc. All other 

product or service names are the property of their respective owners. © 2012 Freescale Semiconductor, Inc.  

MEMS and Sensors:  

Market and Applications  
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Å MEMS trend 

īLower power 

īSmaller sizes 

īEconomy of scale 

īSensors types 

īEasier integration 

īHigher embedded functionalities 
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ÅLocation -Based -Services  

ÅIntuitive User Interface  

ÅConsumer medical  

ÅWireless Sensor Networks (WSN)  

ÅAutomotive safety  



TM 8 

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, 

PowerQUICC, Processor Expert, QorIQ, Qorivva, StarCore, Symphony and VortiQa are trademarks of Freescale Semiconductor, Inc., Reg. U.S. 

Pat. & Tm. Off. Airfast, BeeKit, BeeStack, ColdFire+, CoreNet, Flexis, MagniV, MXC, Platform in a Package, QorIQ Qonverge, QUICC Engine, 

Ready Play, SafeAssure, the SafeAssure logo, SMARTMOS, TurboLink and Xtrinsic are trademarks of Freescale Semiconductor, Inc. All other 

product or service names are the property of their respective owners. © 2012 Freescale Semiconductor, Inc.  

eCompass Magnetometers Accelerometers 

Touch Sensors Pressure Altimeter  
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Electric Parking Brake (Inertial) 

Airbag ECU 

(Inertial) 

Inertial & Pressure Side 

Crash Satellite 

Tire Pressure 

Monitoring 

System 

Engine Control 

(Pressure) Suspension 

Control (Inertial) 

Vehicle Stability 

(Inertial) 

Radar 

(77 GHz) 

Market Leader 

Freescale is the largest non-captive 

supplier of automotive MEMS 

accelerometers 

Broad standard portfolio 

 

Å Convergence of Active Safety Systems 

Around 77GHz Radar 

Å Airbag installation:  AP 

Å Recent Government Mandates: 

ī TPMS Korea - Jan 2013 

ī ECS Korea - Jan 2012 

ī Front Airbag India - 2013 

ī Emissions China-5/Euro-5 - 2015 
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Industrial Applications 

Mobile Phones 

ÅEnergy metering 

ÅFleet monitoring/tracking 

ÅPower tools 

ÅSmall appliances 

ÅOrientation detection  

ÅTilt to scroll  

ÅGesture detection 

ÅPedometer/ position detection 

Medical Applications 

Gaming 

ÅBlood pressure monitors 

ÅSleep apnea (CPAP machines) 

ÅInhalers and ventilators 

ÅOrientation detection  

ÅTilt to control 

ÅTap to select/button replacement  

ÅGesture detection 

http://www.homesecuritystore.com/ezStore123/DTProductZoom.asp?productID=1830
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Xtrinsic Sensing Solutions 

 

Ʒ Increasing levels of intelligence  

 

Ʒ Increasing levels of integration 

Intelligent Contextual Sensing ï more than translating a signal 

Strong foundation of multiple sensor types 

Sensor with algorithm/logic 

Sensing integration/fusion 

Sensing platform 

SENSING 

SYSTEM 

Pressure Magnetics Inertial 
Capacitive/ 

Touch 
Voltage Temp 



TM 

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, 

the Energy Efficient Solutions logo, Kinetis, mobileGT, PowerQUICC, Processor Expert, 

QorIQ, Qorivva, StarCore, Symphony and VortiQa are trademarks of Freescale 

Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. Airfast, BeeKit, BeeStack, ColdFire+, 

CoreNet, Flexis, MagniV, MXC, Platform in a Package, QorIQ Qonverge, QUICC Engine, 

Ready Play, SafeAssure, the SafeAssure logo, SMARTMOS, TurboLink and Xtrinsic are 

trademarks of Freescale Semiconductor, Inc. All other product or service names are the 

property of their respective owners. © 2012 Freescale Semiconductor, Inc.  

. 



TM 13 

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, 

PowerQUICC, Processor Expert, QorIQ, Qorivva, StarCore, Symphony and VortiQa are trademarks of Freescale Semiconductor, Inc., Reg. U.S. 

Pat. & Tm. Off. Airfast, BeeKit, BeeStack, ColdFire+, CoreNet, Flexis, MagniV, MXC, Platform in a Package, QorIQ Qonverge, QUICC Engine, 

Ready Play, SafeAssure, the SafeAssure logo, SMARTMOS, TurboLink and Xtrinsic are trademarks of Freescale Semiconductor, Inc. All other 

product or service names are the property of their respective owners. © 2012 Freescale Semiconductor, Inc.  

Ex.: Accelerometer, magnetometer, pressure sensorsé  

Smart Sensor 

Sensor/ 

MEMS 

Digital 

Interface 

Signal 

Condit

ioning 

Embedded 

features 
ADC 

Applications 

Processor 

Or 

MCU 



TM 14 

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, the Energy Efficient Solutions logo, Kinetis, mobileGT, 

PowerQUICC, Processor Expert, QorIQ, Qorivva, StarCore, Symphony and VortiQa are trademarks of Freescale Semiconductor, Inc., Reg. U.S. 

Pat. & Tm. Off. Airfast, BeeKit, BeeStack, ColdFire+, CoreNet, Flexis, MagniV, MXC, Platform in a Package, QorIQ Qonverge, QUICC Engine, 

Ready Play, SafeAssure, the SafeAssure logo, SMARTMOS, TurboLink and Xtrinsic are trademarks of Freescale Semiconductor, Inc. All other 

product or service names are the property of their respective owners. © 2012 Freescale Semiconductor, Inc.  

ÅReduction of the data communication with the main applications 

processor for some preset functions with a specific expected value 

 

ÅLower system power consumption since some data is filtered and 

not all of the processing needs to be done by the main processor 

 

ÅEasier integration due to standard digital interface and pre-defined 

functions, avoiding developing all applications from raw data 
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MMA865x MMA845x MMA8450 MMA8491 MMA837x 

ÅDigital Output 

ÅCost Efficient 

ī1mg/count 

sensitivity 

ÅHigh 
Performance 

ÅRich Features 

īP/L detection 

īHigh Pass Filter 

īTransient 

Detect 

 

ÅDigital Output 

ÅExtreme 
Performance 

ī.25mg/count 

sensitivity 

ÅExtended 
Features 

īFIFO 

īConfigurable 

P/L trip angles 

īHigh Pass Filter 

īTransient 

Detect 

 

ÅDigital Output 

ÅLow Voltage 

ī1.71-1.89V 

ÅDigital Output 

ÅExtreme Low 
Power 

ī0.35uA/Hz 

ÅCost Efficient 

ī1mg/count 

sensitivity 

ÅIndustrial 
Package 

ÅAnalog Output 

ÅHigh Bandwidth 

ī4.9kHz 

ÅLow Voltage 

ī1.71-3.6V 

ÅIndustrial 
Package 

ÅExtended Temp 
Range: 105C 

Consumer Industrial 
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Xtrinsic MMA845xQ 14/12/10-bit 3-axis Accelerometer Family 

Low Power High Level of Embedded Function 

TILT 
orientation 

TAP 

2TAP 
detection 

MOTION 
threshold 

FREE 

FALL 
detection 

TRANS- 

IENT 
detection 

AUTO 

WAKE 

POWER 

SELECT 

SYSTEM 

POWER 

SAVE 

HIGH 

PASS 

FILTER 

32 

SAMPLE 

FIFO 

AUTO 

SLEEP 
SLEEP 

3-AXIS 

DIGITAL 

14-BIT 

8-BIT 
±2,4,8g 
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ÅEmbedded features 

TILT 
orientation 

TAP 

2TAP 
detection 

MOTION 
threshold 

FREE 

FALL 
detection 

TRANS- 

IENT 
detection 

AUTO 

WAKE 

POWER 

SELECT 

SYSTEM 

POWER 

SAVE 

HIGH 

PASS 

FILTER 

Interrupts 

AUTO 

SLEEP 
SLEEP 

 

ÅPower management 

 

 

  

ÅSmart communication 

32 

SAMPLE 

FIFO 
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Portrait/landscape detection (100 samples per second ODR)  

** 3-axis, 12 bit, I2C communication + 

interrupt pin. Embedded algorithm, 

MMA8452Q, portrait/landscape feature 

SCL 

SDA 

INT 

SCL 

SDA 

 
 
Ý 41  data only   
    regardless of the ODR  **  
 

 
Ý10 500  data per second *  

 

* 3-axis, 12 bit, I2C communication 

Generic  accelerometer 
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3-axis MEMS accelerometer  

F
a
c
to

r 
o

f 
M

e
ri
t 

Factor of 

Merit*  

& Features 

 

Features 

*power consumption and resolution 

* 

2012 
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Differentiating Points 

ī High accuracy compass function  

ī Decimator allows for lowest noise implementation with 

oversampling to remove RF noise and Idd induced mag 

fields 

Product Features 

ī 1.95V to 3.6V supply voltage 

ī Maximum field of 10G (1000 uT) 

ī Output data rates (ODR) from 1.25Hz to 80Hz  

ī Magnetometer resolution of 0.1uT 

ī Current Consumption as low as 24uA at 1.25Hz 

ī I²C digital interface   

ī Extended temperature range of -40°C to +85°C. 

 

Typical Applications 

ī Electronic Compass 

ī Enhanced User Interface 

ī Dead-reckoning GPS assist for Location Based Services 

Package 
2 x 2 x 0.85mm QFN 

Availability  

        In Production 

Online Sample Program 

Buy Direct 

Distribution Stocked 
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ÅHard Iron Offset: 

īDC offset from permanent 

magnetism  

īPCB and from test magnets 

 

 

ÅSoft Iron Offset:  

īUncalibrated gain differences 

on each axis 

īDirectional soft iron effects of 

PCB 

 

x

y

z

Roll f

Yaw y

Pitch q

Compass 

Pointing 

Direction

x

y

z

Roll f

Yaw y

Pitch q

x

z
y

Compass 

Pointing 

Direction

x

z

y
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Differentiating Points 

ī Lowest noise gcell and mcell 

ī Embedded Functionality to allow system fast response and power savings 

ī 32 sample FIFO with burst read 

 

Product Features 

ī 1.95V to 3.6V supply voltage, I/O 1.6V ï 3.6V 

ī ±2g/±4g/±8g  accelerometer, ±15 Gauss Field range 

ī Output data rate (ODR) from 1.563Hz to 800Hz , 400Hz hybrid 

ī 14-bit gcell data, 800 counts per Gauss  

ī Low Offset Drift: 0.1mG per deg 

ī 4 channel motion detect ion- FF, Pulse, Transient, HPF,  Tap 

ī Vector Magnitude for mcell, gcell 

 

Typical Applications 

ī Electronic Compass 

ī Enhanced User Interface 

ī Dead-reckoning GPS assist for Location Based Services 

Package 
3 x 3 x 1.2mm QFN 

Availability 

ī Dev Tool orderable ï Septô12 

ī Production ï Septô12 
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�ƒ First supplier to provide any level of eCompass 
calibration and compensation software 
without significant cost and using direct click 
thru web access 

�ƒ Market leading calibration and compensation 
software that provides high accuracy heading 
information. Calibration is done in the 
background with minimal/no intervention 
from the user as with competing solutions. 

�ƒ Click thru license on freescale.com /eCompass 

�ƒ Reference C source code for the calibration 
can NOW be licensed free of charge from 
Freescale for use in any product using a 
Freescale magnetometer or Xtrinsic sensor 
(p/n: FXxxxxxxx).   

 

 NOW available for the expansive breadth of Freescale customers! 
www.freescale.com/eCompass 


