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NXP Semiconductors
Data sheet: Technical data

Document Number: MMA8451Q
Rev. 10.1, 05/2016

MMAB8451Q, 3-axis, 14-bit/8-bit
digital accelerometer MMA8451Q

The MMAB8451Q is a smart, low-power, three-axis, capacitive, micromachined
accelerometer with 14 bits of resolution. This accelerometer is packed with
embedded functions with flexible user programmable options, configurable to two Top and bottom view
interrupt pins. Embedded interrupt functions allow for overall power savings
relieving the host processor from continuously polling data. There is access to both
low-pass filtered data as well as high-pass filtered data, which minimizes the data
analysis required for jolt detection and faster transitions. The device can be
configured to generate inertial wakeup interrupt signals from any combination of
the configurable embedded functions allowing the MMA8451Q to monitor events
and remain in a low-power mode during periods of inactivity.

Features
+  1.95Vto 3.6 V supply voltage 16-pin QFN
*+ 1.6Vto 3.6V interface voltage 3mmx3mmx1mm

« 12 g/+4 g/+8 g dynamically selectable full scale
*  Qutput data rates (ODR) from 1.56 Hz to 800 Hz

*  14-bit and 8-bit digital output Top view
- c digital output interface (operates to 2.25 MHz with 4.7 kQ pullup)
«  Two programmable interrupt pins for seven interrupt sources % % Q
*  Three embedded channels of motion detection T T
— Freefall or motion detection: one channel . O 15 4
— Pulse detection: one channel VDDIO| 1;\ - T {_13 | NC
— Jolt detection: one channel — .= —
+  QOrientation (portrait/landscape) detection with programmable hysteresis BYRL_ % (12 GHY
= Automatic ODR change for auto-wake and return to sleep onel™ 37 (117 INT
*  32-sample FIFO ol = 3
= High-pass filter data available per sample and through the FIFO SCL| 4 1 {_10 | GND
= Self-test - — — -
¢ Current consumption: 6 pA to 165 pA GHDY. 2} (T i Ty = 12
|6| |7| 18r
Typical Applications £ 2 9
w w

*  E-compass applications

<  Static orientation detection (portrait/landscape, up/down, left/right, back/front Pin connections
position identification)

«  Notebook, e-reader, and laptop tumble and freefall detection

«  Real-time orientation detection (virtual reality and gaming 3D user position feedback)

* Real-time activity analysis (pedometer step counting, freefall drop detection for HDD, dead-reckoning GPS backup)

»  Motion detection for portable product power saving (auto-sleep and auto-wake for cell phone, PDA, GPS, gaming)

*  Shock and vibration monitoring (mechatronic compensation, shipping and warranty usage logging)

= User interface (menu scrolling by orientation change, tap detection for button replacement)

Table 1. Pin description

Pin # Pin name Description
1 VDDIO Intemal power supply (1.62 V1o 3.6 V)
2 BYP Bypass capacitor (0.1 uF)
3 DNC Do not connect to anything, leave pin isolated and floating.
4 SCL I2C serial clock, open drain
5 GND Connect to ground
6 SDA 12C serial data
7 SA0 12C least significant bit of the device 12C address, 12C 7-bit address = 0x1C (SA0 = 0), 0x1D (SA0 = 1).
8 NC Internally not connected
9 INT2 Inertial interrupt 2, output pin
10 GND Connect to ground
11 INT1 Inertial interrupt 1, output pin
12 GND Connect to ground
13 NC Internally not connected
14 VDD Power supply (1.95V t0 3.6 V)
15 NC Internally not connected
16 NC Internally not connected (can be GND or VDD)
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MTCS - XYZ True Color Sensor with 12C Interface
Introduction

The MAZeT company has developed a modernistic sensor solution for controlling LEDS.

The MTCS (MAZeT True Color Sensor) is a low power, high sensitivity sensor IC with

I2C interface for relative and absolute color measurement and control. It is designed especially for
emitting applications like LED lighting systems, directly integrated within projectors, video walls,
TVs and displays.

It is the first to include a true-color filter function, integrated signal amplification based on
light-to-digital conversion, and an on-chip temperature sensor.

The combination of True Color XYZ photodiodes with a filter function is based on the standard
CIE 1931 / DIN 5033 (human eye perception). The integrated programmable Light-to-Digital
converter with 10-24 bit ADC (output 16 bit via shifter) resolution provides an accurate XYZ
spectral response to measure and control colors, color temperatures or color brightness.

True Color in interference filter technology is the leading and most accurate technology of three-
range sensors, more accurate than RGB sensors without spectral changings over lifetime.

The MTCS is designed to measure any light in the visible range in environments from sun light to
dark rooms, dimmed LEDs, or dark colored monitors. A programmable range with the option of
synchronization allows the user to optimize the sensitivity and match the requirements for specific
applications, timings and interrupts.

The MTCS is long-term stable over the entire product lifetime and resistant to external influences
such as temperature drifts and light energy.

The MTCS operates within temperature range of —40°C to 125°C . These conditions and the
guaranteed filter stability without spectral drifts over lifetime are necessary to use a sensor IC very
close to LEDs in lighting applications.

2 Tnya qunn



The highlights of the MTCS at a glance

* Direct conversion of light to digital signals (light-to-digital, based on CIE 1931)
 Flexible ADC: High amplification and resolution of up to 24 bits

» Large dynamic range 1:10,000,000 (lowest to highest light intensity)

e Integration time can be variably programmed and reference currents can be set

» Temperature compensation on amplification channels with high linearity and synchronicity
* Measurement process (such as PWM) can be synchronized externally

 Signal evaluation via ’C
Applications

* LED lighting control management for solid-state lighting applications (SSL)
* LED spotlights

* Cabin lighting

* Daylight management / Human and Color Centric Lighting (HCL and CCL)
* Ambient light color detection / correction

* LED display control

* LED display aging compensation and dynamic display color balancing

e Portable light color measurement

» Digital light projection (DLP)

* Printer

* Smart phone

* Palmtop computer (PDA)

e Tablet PCs

* LCD-TVs

» Digital picture

* Frames

* Digital cameras color enhancement
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