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Microcontroller Solutions

IC Products

LPC 32-bit 
ARM® Microcontrollers

Kinetis 32-bit 
ARM® Microcontrollers

i.MX ARM® Applications 
Processors

• Enabling multi product development across wide range of price 
performance points 

• Reduction in cost of SW ownership

• Faster time to market with hardware & software solutions tightly 
integrated

• Services & support

Why Customers Choose Us

• Scalable performance & integration

• Power efficient Processing

• Integrated security & connectivity

• Tailored application specific solutions; HW & SW

• Product Longevity
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Scalable ARM based Processors and Controllers

CPU Core

Overall Relative 
Performance

LPC and Kinetis Microcontrollers
For real-time low power control

ARM® Cortex-M based

i.MX Application Processors
For advanced efficient computing

ARM® Cortex-A based
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Cortex-M3Cortex-M3

Cortex-M7

Cortex-M4Cortex-M4

Cortex-M0/M0+Cortex-M0/M0+

Kinetis L
Low-power

8KB – 512KB Flash
1KB – 128K  RAM

Kinetis L
Low-power

8KB – 512KB Flash
1KB – 128K  RAM

Kinetis K
High performance, 

up to 180MHz
32KB – 2MB Flash
8KB – 256KB RAM

Kinetis K
High performance, 

up to 180MHz
32KB – 2MB Flash
8KB – 256KB RAM

LPC800
Low power

4KB - 32K Flash
1KB – 8KB RAM

LPC800
Low power

4KB - 32K Flash
1KB – 8KB RAM

LPC1100, 1200
Low power,
Rich feature

8KB - 256K Flash
2KB – 32KB RAM

LPC1100, 1200
Low power,
Rich feature

8KB - 256K Flash
2KB – 32KB RAM

LPC1500, 1700, 1800
High performance, 

up to 180MHz
0KB, 32KB – 1MB Flash

8KB – 264KB RAM

LPC1500, 1700, 1800
High performance, 

up to 180MHz
0KB, 32KB – 1MB Flash

8KB – 264KB RAM

LPC4000/4300
High performance, 

up to 204MHz, M4/M0
Flash-less, 512KB – 1MB Flash

128KB – 264KB RAM

LPC4000/4300
High performance, 

up to 204MHz, M4/M0
Flash-less, 512KB – 1MB Flash

128KB – 264KB RAM

LPC1300
Low power,
Connectivity

16KB - 64K Flash
4KB – 32KB RAM

LPC1300
Low power,
Connectivity

16KB - 64K Flash
4KB – 32KB RAM

Performance, Integration & Security

NXP'S BREADTH IN MICROCONTROLLERS
Kinetis + LPC = Broad Portfolio of Microcontroller Families

LPC54000
Low power, scalability 

100MHz, M4/M0+
256KB – 512KB Flash

104KB RAM

LPC54000
Low power, scalability 

100MHz, M4/M0+
256KB – 512KB Flash

104KB RAM

General 

Purpose 

Families

Cortex-M3Cortex-M3

Cortex-M7

Cortex-M4Cortex-M4

Cortex-M0/M0+Cortex-M0/M0+

Application 

Specific

Families

Kinetis V
Motor Control

Power Conversion
Fast peripherals

16KB – 1MB Flash
8 KB – 256KB RAM

Kinetis V
Motor Control

Power Conversion
Fast peripherals

16KB – 1MB Flash
8 KB – 256KB RAMKinetis W

BLE, Sub-GHz, 15.4
128KB - 512KB Flash
16KB - 128KB RAM

Kinetis W
BLE, Sub-GHz, 15.4

128KB - 512KB Flash
16KB - 128KB RAM

Kinetis M
Metrology, 24b SD ADC

64KB – 256KB Flash
16KB – 32KB RAM

Kinetis M
Metrology, 24b SD ADC

64KB – 256KB Flash
16KB – 32KB RAM

Kinetis E
5V Robust

16KB – 128KB Flash
2KB – 16KB RAM

Kinetis E
5V Robust

16KB – 128KB Flash
2KB – 16KB RAM

Performance, Integration & Security
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NXP Wireless Solution
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Kinetis Wireless Solutions 
Harness Single Platform for Application Controller & Wireless Development

• KW0x - <1GHz ISM Bands

• KW2x – 2.4GHz IEEE 802.15.4

• KW3x – 2.4GHz Bluetooth Smart

• KW4x – Multimode, Multiprotocol 
2.4GHz Bluetooth Smart & 802.15.4 

With/Without Partners

Core / Owned
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The need for more memory in connected IoT applications

BLE Direct 

Communication

Thread 

Network

Smart

Door Lock

End Device / Router Eligible

Thread Router

Border Router / Leader

Thread Link

Smart Door Lock needs multi protocol

• BluetoothSmart (BLE) and/or NFC to 
interact with phone, Smart Cards etc

• Low Power in building network to 
communicate with gateway and other 
nodes

This will enable local and remote 
control.

• Control locally from BLE enabled 
smartphone/tablet

• Control remotely using cloud 
connected Thread mesh network
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Evaluation Kits:

Software 
Development Tools

Hardware 
Development Tools Support

IDE / Toolchains:

• OOB Walkthroughs

• NXP Communities

• Embedded Blogs

• Kinetis Designs

• LPC Designs

• Kinetis Tutorials

• Kinetis How-Tos

• Application Notes

• Symbols & Footprints
Kinetis Freedom

Kinetis Tower System

Debug Probes

Broad Market:

Runtime Software

Kinetis SDK
• Drivers
• System Services

• FreeRTOS
• USB

• TCP/IP
• Filesystem

LPCOpen
• Drivers
• FreeRTOS

• USB
• TCP/IP

• Filesystem
• Graphics

RTOS, Middleware Partners:

Drivers and Examples:

… and more

LPCXpresso

LPC-Link2

Tools, Software & Support 
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KINETIS

.
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Cortex-M0+/M4/M7 cores

Kinetis MCU Portfolio
The right series for the application
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Kinetis General Purpose Portfolio Overview
Solutions for the General Embedded Market

2MB

1MB

512kB

256kB

128kB

64kB

32kB

16kB

8kB

4kB

F
LA

S
H

PINS
16 20 24 32 48 64 80 100 121 144 169 256

Note:

32 (32, 35, 36)

48 (44, 48, 49)

64 (60, 63, 64)

121 (120, 121)

144 (142, 143, 144)

L
Series

Ultra-Low Power

K
Series

ARM Cortex-M0+ 
based MCUs

• 32-bit performance and 
energy efficiency with 
8-bit look, feel and fast 
time to market

• Rich feature integration

• Ultra small packages

ARM Cortex-M4 based MCUs

• 32-bit power and performance efficiency, with added DSP and FPU

• Scalability across the portfolio

• Ranging from 50MHz to 180MHz Frequency

• Memory expansion options, including QSPI execution in place (XiP)

• Rich feature integration, including analog, connectivity, HMI, and the 
most advanced security and protection

• Balanced for a broad range of applications, including consumer, 
POS, industrial, medical, metering and smart energy markets

• Flexible package options, including WLCSP, QFN, QFP and BGA

Performance & Integration
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Hexiwear –Open Source Wearable & IoT Development Solution enhance by NXP

Learn more at hexiwear.com 

• Ready to test platform with cloud services & apps for your smart 
phone

• Harnessing Kinetis MCUs, Kinetis BLE & Sensor Solutions from NXP

• Supported by Open Source GNU based development Environment to 
Application Development & broad range of expandable sensor boards
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HexiWear Block Diagram

K64F MCU
120 MHz ARM cortex-

M4F,

1MB flash, 256KB 

SRAM, USB

User LEDs/Touch 

Sense Buttons

K20 MCU

PK20KX128VFMS

Micro-B 

USB

JTAG/SWD

SWD, RESET_B

OpenSDA

Accel/ Mag

FXOS8700CQ

Gyro

FXAS21002

Low Power 

Display

8 MB Serial 

Flash 

NXP Part Interface Circuit
External 

connector

Rechargeable Li-Ion 

Battery and Battery 

Charger (MC34671)

KW40Z MCU
ARM Cortex-M0+ 

with integrated BLE 

radio

Expansion Port 

Barometric 

Pressure 

Sensor

Ambient 

Temperature 

Sensor

Digital 

Humidity 

Sensor

Micro-B USB

MPL3115A2

External Docking Station

Optical Heart-

Rate Monitor

Ambient 

Light 

Sensor

Haptic 

Feedback
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HexiWear Software Ecosystem

Complete open-source software package including the source code for Embedded 
Software, Application Examples, Android and iOS apps and out of the box cloud 
connectivity.

Embedded Software

• Running FreeRTOS as an embedded operating system.

• Application examples with IoT and Wearable application use cases. 

• Drivers based on Kinetis SDK.

• OpenSDA as a serial and debug adapter.

• BLE communication is based on Kinetis Connectivity Software (available in binary).

• The software is available at www.nxp.com/kinetisdesigns/hexiwear

Cell Phone App

• Android app available HERE and iOS App is available HERE. 

Cloud Connectivity

• Cloud connectivity integrated in Android and iOS apps. 
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LPC800
ENTRY POINT INTO 

32BIT
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LPC800 Series – Highly Configurable & Flexible

Exceptional efficiency, 
8-/16-bit transition 

• Low-power Cortex-M0+ processor

− Up to 30 MHz performance 

− Up to 32 kB Flash, up to 8 kB RAM

• Best energy efficiency 

− 2-stage pipeline 

− Single cycle IO access

− <90uA / MHz in active mode

• Analog

− 1.2 Msps ADC: 12 ch, 12-bit with flexible triggers to optimize power 
use(LPC82x only)

− Comparator: four input pins, external or internal VREF

• Flexible peripherals

− Switch matrix, SCTimer/PWM, multi-rate timer

− Redesigned serial I/O

• All part qualified: -40 to 105 ⁰C

Core RAM (kB) Flash (kB) SPI UART GPIO ADC Package(s)

LPC81x Cortex-M0+ 1 - 4 4 - 16 1 - 2 2 - 3 6 - 18 DIP8, TSSOP16, TSSOP20, SO20, XSON16

LPC82x Cortex-M0+ 4 - 8 16 - 32 2 3 16- 29 5-12 Ch, 12bit TSSOP20, HVQFN33

TIMERS

SYSTEM

SERIAL INTERFACES

ANALOG

IOP A
H

B
-L

IT
E

 B
u

s

Flash
Up to 32 kB

Flash
Up to 32 kB

RAM
Up to 8 kB

RAM
Up to 8 kB

I2C (1-4)I2C (1-4)

UART (3)UART (3)

SPI (2)SPI (2)

A
P

B
 B

u
s

GPIO
Up to 18 

GPIO
Up to 18 

Clock Gen Unit
12MHz, 1% IRC OSC 

Watchdog OSC

1-25 MHz System OSC 

System PLL

Clock Gen Unit
12MHz, 1% IRC OSC 

Watchdog OSC

1-25 MHz System OSC 

System PLL

Power Control
PMU, power modes, 

BOD, single Vdd power 

supply, POR

Power Control
PMU, power modes, 

BOD, single Vdd power 

supply, POR

Bridge

ARM 

CORTEX-M0+
30 MHz

ARM 

CORTEX-M0+
30 MHz

4 ch. Multi-Rate Timer4 ch. Multi-Rate Timer

WWDTWWDT

Wake-up TimerWake-up Timer

SCTimer/PWMSCTimer/PWM

S
w

it
ch

 M
a

tr
ix

S
w

it
ch

 M
a

tr
ix

G
P

IO
 P

a
d

s
G

P
IO

 P
a

d
s

CRC EngineCRC Engine

ROMROM

Comparator
With External Vref

Comparator
With External Vref

ADC(LPC82x only)
12 ch, 12-bit, 1.2 Msps

ADC(LPC82x only)
12 ch, 12-bit, 1.2 Msps

DMA  (18 ch)DMA  (18 ch)
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UART

SPI

I2C

TIMER

P0_1

P0_2

P0_3

P0_4

• Assign on-chip peripherals I/O to any pins

• Quickly create or change 
layouts, minimizing hardware 
design changes

• Easy to use GUI-based tool

• Available on LPC800, LPC1500 

Flexible Peripherals
Switch Matrix: Flexible I/O Pin Assignment

Available on LPC800 

COMPANY PUBLIC



EXTERNAL USE17

Flexible Peripherals 
State Configurable Timer (SCT)

• Flexible, high-resolution, timer block
for custom timing features 

• Combines powerful 32-bit timer
counter with configurable state
machine logic

− Up to 8 inputs,16 outputs, 16 match/

capture registers, 16 events, 32 states

− <1ns PWM dithering

− Low CPU overhead

• Custom timing features

− high resolution event-controlled PWMs, ADC synchronization, 

dead-time control 

− complex waveforms and control signals

− power conversion, lighting, motor control, audio/video apps

• Available on LPC1800/LPC4300 (full featured); LPC800 
(streamlined); LPC1500 (four SCT)

Timer State



EXTERNAL USE18

LPC54000 DUAL 
CORE ALWAYS ON 

SENSING
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Key Advantages of the LPC5411x Series

• Scalable power and performance NXP provides unique solutions that can deliver up to 
125 DMIPS of performance without sacrificing power efficiency. The Cortex-M4F core 
active power consumption down to 80 µA/MHz while the Cortex-M0+ has consumption 
down to 60 µA/MHz

• Flexible Design Freedom To address a variety of always-on applications we provide 
support for a variety of interfaces and smart peripherals such as the Digital Microphone 
Subsystem, crystal-less FS USB and the FlexComm interface

• Advanced Integration with up to 256k of Flash, up to192k of RAM, and an optional 
coprocessor, designers have the ultimate in SW development flexibility

• Portfolio Scalability As your needs grow for more performance or integration, the 
LPC54000 family provides migration paths towards higher performance devices
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LPC5411x Target Application
Always-on Battery Operated Device

Low Active Currents for Always-On Processing
• ARM® Cortex ® M4F <85 µA/MHz (from RAM at 48MHz)

• ARM® Cortex ® M0+ <65 µA/MHz (from RAM at 48MHz)

• 7 uA (64kB SRAM retention) with 19us wake-up

• Optional co-processor for sensor interfacing, data aggregation and 
system task management

Optimized integration, including on-chip digital 

microphone (DMIC) subsystem
• Maximize battery life through ultra-low power sound detection, 

voice recognition and activation

• 12-bit, 5 Mbps ADC for high-precision analog sensor interface, 

full spec over voltage range: 1.62 to 3.6V

• Accurate, Low-power FRO Supporting Crystal-less FS USB

Optimal serial interfaces and peripherals for your 

application
• Select up to any eight of our FlexComm peripherals

‒ up to 8x SPI,  8x I2C,  8x UART, and 2x I2S

• Up to 48 GPIOs

SW updateSW update

LPC5411x

Bluetooth 
Smart

Bluetooth 
Smart

Cortex-M0+

Co-processor

GPS GPS 

SPI/I2CADC

GPIO/SPI
Segment or 

graphic display
Segment or 

graphic display

SPI/I2C

/UART

DMIC

I2S
Audio 
Output
Audio 
Output

USB

SCT/PWM
Vibration
motors

Vibration
motors

NFC
(PN66T) 

NFC
(PN66T) 

Secure
Element
Secure
Element

Cortex-M4F

core

* Target Dates, Features, Specs Subject to Change

AudioAudio

USB Audio 
Bridge
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Advantages of Designing with a Dual-Core Microcontroller

• Ultimate in flexibility with Advanced High-Performance Matrix

− Segments SRAM into three contiguous independently operated banks accessible by 
either core

− FlexComm is broken into two interfaces, allowing for up to 5 peripherals on one bus and 3 
on another with each accessible from either core

• Low Power Always-On Operation

− Provides low power always-on listening from analog and digital sensors that can wake up 
either core for data processing 

− Digital microphone subsystem (DMIC) provides < 50 µA listening stage that can then 
wake up relevant peripherals for processing

• Second core for application specific tasks

− Cortex-M0+ can be leveraged for running system level tasks and the Cortex-M4F can 
wake up to process data intensive tasks

− SCTimer allows for creation of complex PWM waveforms and can perform other 
advanced timing and control operations with minimal or no CPU intervention

• Ease of software development

− Software development teams can develop code for each core independently allowing for 
a faster time to market

ARM® Cortex®

M4F

LPC54114

I2C SPI0GPIO

Advanced High-Performance Bus (AHB) 
Matrix

USARTSPI1

FlexComm Interfaces

ARM® Cortex®

M0+

SRAM

(64/64/32/32KB
)

Flash 

(256KB)

Push 
Buttons

Sensors
OLED 
Display

Serial 
Flash

Radio
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Typical Application Configuration

20% Power Savings in Typical Portable Fitness Device Example

LPC54102Competitor

Task LPC54102 Competitor MCU*

Listen
(power down mode; 

no CPU processing)

3 µA 9 µA

Read (I2C & ADC)
(10 sps @ 12 MHz CPU)

55 µA/MHz

(Cortex-M0+)

112 µA/MHz

(Cortex-M4F)

Algorithm Processing 
(Once per sec @ 84 MHz CPU)

100 µA/MHz

(Cortex-M4F)

112 µA/MHz

(Cortex-M4F)

*datasheet spec

LPC54102
MCUA

D
C

I2C

S
P

I

Listen

Read sensor data

Process

11

3

22

LPC54102 is
20% more power 

efficient than 
closest competitor

11

22

33

Time

LPC54102

Competitor

P
o

w
e

r
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CPU
• 100MHz Cortex-M4F

• Cortex-M0+ Co-processor

Memory
• 256 KB Flash, 192 KB RAM

Interfaces for connectivity & sensors
• Stereo DMIC subsystem 

• (PDM, decimator, HW VAD)

• 8 SPI, 8 I2C, 8 UART, 2 I2S channels.

Max 8 channels

• Crystal-less FS USB

• Power-efficient 5.0 Msps, 12-bit ADC: full-

spec performance (1.62 to 3.6V, -40 to 105 

°C)

Clocks & timers
• 12/48/96 MHz FRO, 100 kHz-1.5MHz 

WDOG OSC, 32 Xtal OSC, external clock 

input

• Basic & advanced timers including 

SCTimer/PWM

• Asynchronous peripheral bus

Packages
• LQFP64 (10 x 10 mm) 

• WLCSP49 (3.45 x 3.45 mm)

Other
• Operating voltage: 1.62 to 3.6V 

• Temperature range: -40 to 105 °C

LOW POWER INTERFACES

Up to 8-ch

TIMERS

SYSTEM

LOW-POWER ANALOG

ADC 
12 bit, 12 ch, 5 Msps

ADC 
12 bit, 12 ch, 5 Msps

MEMORY

M
u

lt
il

a
y

e
r 

B
u

s 
M

a
tr

ix

Flash
256 KB
Flash

256 KB
RAM

192 KB
RAM

192 KB

ROM
Bootloader, SPI/I2C Drivers

ROM
Bootloader, SPI/I2C Drivers

ARM Cortex-M4F
(100 MHz, MPU)
ARM Cortex-M4F
(100 MHz, MPU)

DMA DMA 

SCTimer/PWMSCTimer/PWM

RTC/AlarmRTC/Alarm

32-bit General Purpose (5)32-bit General Purpose (5)

WWDTWWDT

24-bit Multi-Rate(4)24-bit Multi-Rate(4)

Clock Generation Unit
(12/48/96) MHz FRO, System PLL

Clock Generation Unit
(12/48/96) MHz FRO, System PLL

Low-Power Management
Single VDD power supply, Integrated 

PMU, POR, BOD, reduced power 
modes, automatic voltage scaling

Low-Power Management
Single VDD power supply, Integrated 

PMU, POR, BOD, reduced power 
modes, automatic voltage scaling

ARM Cortex-M0+
Co-processor

ARM Cortex-M0+
Co-processor

Micro-TickMicro-TickRepetitive InterruptRepetitive Interrupt

Temp SensorTemp Sensor

UART (8)UART (8)

I2C Fm+ (8)I2C Fm+ (8)
SPI 

(8) 

SPI 

(8) 

I2S(2) I2S(2) 

ADVANCED CONNECTIVITY

Crystal-less USB 2.0 Crystal-less USB 2.0 

DMIC SubsystemDMIC Subsystem

GPIO (Up to 50)GPIO (Up to 50)

Availability

LPC5411x Silicon
LPCXpresso 54114 (OM13089)
LPC54114 Audio & Voice Recognition Kit (OM13090)

Limited Early Access Samples NOW

Market Announcement Embedded World

Full Market Launch May 30, 2016
(WLCSP MP Jul-2016)

Target Applications

Consumer / Wearable / Personal Health Mgmt

• Wearables, fitness monitoring, home healthcare, and 
patient monitoring

Gaming / Entertainment

• Console / user motion control and orientation, voice and 
sound activation, general toys

Home / Building Automation & Control

• Access and lighting control, HVAC and smart 
thermostats, fire, safety and security

• UI with voice and sound activation

LPC54114: 100MHz Cortex-M4F/M0+ with 256 KB Flash
Block Diagram and Key Features
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CPU
• 100MHz Cortex-M4F

Memory
• 256 KB Flash, 192 KB RAM

Interfaces for connectivity & sensors
• Stereo DMIC subsystem 

• (PDM, decimator, HW VAD)

• 8 SPI, 8 I2C, 8 UART, 2 I2S channels.

Max 8 channels

• Crystal-less FS USB

• Power-efficient 5.0 Msps, 12-bit ADC: full-

spec performance (1.62 to 3.6V, -40 to 105 

°C)

Clocks & timers
• 12/48/96 MHz FRO, 100 kHz-1.5MHz 

WDOG OSC, 32 Xtal OSC, external clock 

input

• Basic & advanced timers including 

SCTimer/PWM

• Asynchronous peripheral bus

Packages
• LQFP64 (10 x 10 mm) 

• WLCSP49 (3.45 x 3.45 mm)

Other
• Operating voltage: 1.62 to 3.6V 

• Temperature range: -40 to 105 °C

LOW POWER INTERFACES

Up to 8-ch

TIMERS

SYSTEM

LOW-POWER ANALOG

ADC 
12 bit, 12 ch, 5 Msps

ADC 
12 bit, 12 ch, 5 Msps

MEMORY

M
u

lt
il

a
y

e
r 

B
u

s 
M

a
tr

ix

Flash
256 KB 
Flash

256 KB 
RAM

192 KB
RAM

192 KB

ROM
Bootloader, SPI/I2C Drivers

ROM
Bootloader, SPI/I2C Drivers

ARM Cortex-M4F
(100 MHz, MPU)
ARM Cortex-M4F
(100 MHz, MPU)

DMA DMA 

SCTimer/PWMSCTimer/PWM

RTC/AlarmRTC/Alarm

32-bit General Purpose (5)32-bit General Purpose (5)

WWDTWWDT

24-bit Multi-Rate(4)24-bit Multi-Rate(4)

Clock Generation Unit
(12/48/96) MHz FRO, System PLL

Clock Generation Unit
(12/48/96) MHz FRO, System PLL

Low-Power Management
Single VDD power supply, Integrated 

PMU, POR, BOD, reduced power 
modes, automatic voltage scaling

Low-Power Management
Single VDD power supply, Integrated 

PMU, POR, BOD, reduced power 
modes, automatic voltage scaling

Micro-TickMicro-TickRepetitive InterruptRepetitive Interrupt

Temp SensorTemp Sensor

UART (8)UART (8)

I2C Fm+ (8)I2C Fm+ (8)
SPI 

(8) 

SPI 

(8) 

I2S(2) I2S(2) 

ADVANCED CONNECTIVITY

Crystal-less USB 2.0 Crystal-less USB 2.0 

DMIC SubsystemDMIC Subsystem

GPIO (Up to 50)GPIO (Up to 50)

Availability

LPC5411x Silicon
LPCXpresso 54114 (OM13089)
LPC54114 Audio & Voice Recognition Kit (OM13090)

Limited Early Access Samples NOW

Market Announcement Embedded World

Full Market Launch May 30, 2016
(WLCSP MP Jul-2016)

Target Applications

Consumer / Wearable / Personal Health Mgmt

• Wearables, fitness monitoring, home healthcare, and 
patient monitoring

Gaming / Entertainment

• Console / user motion control and orientation, voice and 
sound activation, general toys

Home / Building Automation & Control

• Access and lighting control, HVAC and smart 
thermostats, fire, safety and security

• UI with voice and sound activation

LPC54113: 100MHz Cortex-M4F with 256 KB Flash
Block Diagram and Key Features
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CPU
• 100MHz Cortex-M4F

Memory
• 128 KB Flash, 96 KB RAM

Interfaces for connectivity & sensors
• Stereo DMIC subsystem 

• (PDM, decimator, HW VAD)

• 8 SPI, 8 I2C, 8 UART, 2 I2S channels.

Max 8 channels

• Crystal-less FS USB

• Power-efficient 5.0 Msps, 12-bit ADC: full-

spec performance (1.62 to 3.6V, -40 to 105 

°C)

Clocks & timers
• 12/48/96 MHz FRO, 100 kHz-1.5MHz 

WDOG OSC, 32 Xtal OSC, external clock 

input

• Basic & advanced timers including 

SCTimer/PWM

• Asynchronous peripheral bus

Packages
• LQFP64 (10 x 10 mm) 

Other
• Operating voltage: 1.62 to 3.6V 

• Temperature range: -40 to 105 °C

LOW POWER INTERFACES

Up to 8-ch

TIMERS

SYSTEM

LOW-POWER ANALOG

ADC 
12 bit, 12 ch, 5 Msps

ADC 
12 bit, 12 ch, 5 Msps

MEMORY

M
u

lt
il

a
y

e
r 

B
u

s 
M

a
tr

ix

Flash
128 KB
Flash

128 KB
RAM
96 KB
RAM
96 KB

ROM
Bootloader, SPI/I2C Drivers

ROM
Bootloader, SPI/I2C Drivers

ARM Cortex-M4F
(100 MHz, MPU)
ARM Cortex-M4F
(100 MHz, MPU)

DMA DMA 

SCTimer/PWMSCTimer/PWM

RTC/AlarmRTC/Alarm

32-bit General Purpose (5)32-bit General Purpose (5)

WWDTWWDT

24-bit Multi-Rate(4)24-bit Multi-Rate(4)

Clock Generation Unit
(12/48/96) MHz FRO, System PLL

Clock Generation Unit
(12/48/96) MHz FRO, System PLL

Low-Power Management
Single VDD power supply, Integrated 

PMU, POR, BOD, reduced power 
modes, automatic voltage scaling

Low-Power Management
Single VDD power supply, Integrated 

PMU, POR, BOD, reduced power 
modes, automatic voltage scaling

Micro-TickMicro-TickRepetitive InterruptRepetitive Interrupt

Temp SensorTemp Sensor

UART (8)UART (8)

I2C Fm+ (8)I2C Fm+ (8)
SPI 

(8) 

SPI 

(8) 

I2S(2) I2S(2) 

ADVANCED CONNECTIVITY

Crystal-less USB 2.0 Crystal-less USB 2.0 

DMIC SubsystemDMIC Subsystem

GPIO (Up to 50)GPIO (Up to 50)

Availability

LPC5411x Silicon
LPCXpresso 54114 (OM13089)
LPC54114 Audio & Voice Recognition Kit (OM13090)

Limited Early Access Samples NOW

Market Announcement Embedded World

Full Market Launch May 30, 2016
(WLCSP MP Jul-2016)

Target Applications

Consumer / Wearable / Personal Health Mgmt

• Wearables, fitness monitoring, home healthcare, and 
patient monitoring

Gaming / Entertainment

• Console / user motion control and orientation, voice and 
sound activation, general toys

Home / Building Automation & Control

• Access and lighting control, HVAC and smart 
thermostats, fire, safety and security

• UI with voice and sound activation

LPC54113: 100MHz Cortex-M4F with 128 KB Flash
Block Diagram and Key Features
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KINETIS KL & K8X
SECURE ENDGE

NODE SOLUTIONS
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NXPs Scalable Security
Integrated on MCUs & MPUs

CRYTPOGRAPHY
The science of protecting data through 
encoding and decoding

TRUST
The assurance that only access 
from a reliable source will occur

TAMPER RESISTANCE
Proactive monitoring of physical and 
environmental system attacks

• Code I/P Protection

• Debug Port Protection

• Authentication

• Secure Boot

• Symmetric Encryption

• Asymmetric Encryption

• Hashing

• True Random Number Generation

• Security Protocols

• Tamper Detection

− Physical

− Environmental

• Secure Storage / Secure Keys
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LPC, Kinetis & iMX: Scalable Security
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LPC All 
Families

All 
Families

- All 
Families

All 
Families

Some 
Families

- Some 
Families

Some 
Families

- - Some 
Families

Kinetis All 
Families

All 
Families

Some
Families

All 
Families

All 
Families

Many 
Families

Some 
Families

Some 
Families

Many 
Families

Many 
Families

Some 
Families

Same 
Families

Some
Families

iMX All 
Families

All 
Families

Some 
Families

All 
Families

All 
Families

Many 
Families

Some 
Families

Some 
Families

Many 
Families

Many 
Families

Some 
Families

Some 
Families

Some 
Families
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Kinetis KL81
Packages
121MAPBGA 8 x 8 x 1.4/0.65 mm
80LQFP 12 x 12 x 1.4/0.5mm

Temperature
-40-105°C

Features Highlight
Cortex-M0+
MTB , BME
up to 128 KB Flash, 
up to 96 KB SRAM
QSPI Flash interface
True Random Number Generator
160-bit (32-bit + 128-bit) Secure RAM for key storage
Enc. engine (DES/3DES/AES/RSA)
• RSA2048 support (3 decrypt and 1 encrypt <750 ms)
• ECC: ECDSA and ECDH for up to P256
• DES/3DES with HW DPA
• AES256/192/128 with DPA
• SHA1/224/256
Up to 8 tamper pins
Independent real-time clock (RTC)
2 x EMV compatible ISO7816-3 interfaces 
Crystal-less USB device w/2 K dedicated USB RAM
32-ch FlexIO

Availability
Sample now, production Nov. 2015

Single Wire Debug Micro Trace Buffer

Interrupt
Controller

ARM® Cortex®-M0+
72/96 MHz 

Flash 
128 KB

SRAM
96 KB

Low & High 
Frequency
Oscillators

Internal Reference 
Clocks 48 MHz/
4 MHz/32 KHz

16-bit SAR ADC

High Speed Analog 
Comparator

1 x 6 ch
Low -Power 
Timer/PWM

2 x Low -Power 
Timer

4 ch Periodic
Interrupt
Timers

Real -Time Clock

3 x Low Power 
UART

2 x SPI

Core Memories Clocks

Security Analog Timers Communication Interfaces Human 
Machine 

Interface

Boot ROM
32 KB

QSPI
Interface

Low-Power Clock 1 
KHz

Flash Security and 
Access Control

PLL/FLL

2 x I2C

12-bit DAC

2 x 2 ch
Low -Power 
Timer/PWM

1.2 V Internal 
Voltage Reference

GPIOs

2 x ISO7816-
EMVSIM

Touch Sensing 
Interface

Low-Power Trusted 

Cryptographic Engine
AES128/192/256

DES/3DES with DPA

RSA2048/ECC

SHA1/224/256

True Random 
Number Generator

Cyclic Redundancy 
Check

DryICE with 8 
Tamper Pins

Direct Memory Access 
– 8 ch

Bit Manipulate Engine

Low-Leakage Wakeup 
Unit

System

Watchdog

Power Management 
Controller

Memory Protection Unit

Crystal-less USB 
FS Device/OTG

w/ 2KRAM

32-ch FlexIO
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Kinetis K81
Packages
121MAPBGA 8 x 8 x 1.4/0.65mm

100LQFP 14 x 14 x 1.4/0.5mm

Temperature
-40-105°C

Features Highlight
Cortex-M4  with 8 KB I/D-cache 
FPU and MPU, BME

up to 256KB Flash, 

up to 256KB SRAM
QSPI Flash interface

QSPI Flash interface with OTF
True Random Number Generator

Crypto acceleration MMCAU

160B(32B+128B) Secure RAM for Key storage
Enc. Engine (DES/3DES/AES/RSA)

• RSA2048 support  (3 decrypt and 1 encrypt <750 ms)

• ECC: ECDSA and ECDH for up to P256
• DES/3DES with HW DPA

• AES256/192/128 with DPA
Up to 8 tamper pins

Independent real-time clock (RTC)

2x EMV compatible ISO7816-3 interfaces 
Crystal-less USB Device

32-ch FlexIO

Availability
Sample Now, Production Oct 2015

Direct Memory Access –

16 ch

Bit Manipulate Engine

Low-Leakage Wakeup Unit

Flash 

256 KB

SRAM

256 KB

Low & High Frequency

Oscillators

Internal Reference 

Clocks 48 MHz/
4 MHz/32 KHz

16-bit SAR ADC

High Speed Analog 

Comparator

4 x FlexTimer

2 x Low Power 

Timer

4 ch Periodic

Interrupt
Timers

Real-Time Clock

4 x Low Power UART

3 x SPI

Core System Memories Clocks

Security Analog Timers Communication Interfaces Human 
Machine 

Interface

Crystal-less USB FS 

Device/OTG

Boot ROM

32 KB

Watchdog

QSPI

With OTF

Low-Power Clock 1 KHz

Flash Security and 

Access Control

PLL/FLL

32-ch FlexIO
4 x I2C

12-bit DAC

Power Management 

Controller

2 x  Timer/PWM

2 KB Secure 

RAM

1.2 V Internal Voltage 

Reference

GPIOs

2 x ISO7816-EMVSIM

Touch Sensing 

Interface

Low-power Trusted 

Cryptographic engine
AES128/192/256

DES/3DES with DPA

RSA2048/ECC

True Random Number 

Generator

Cyclic Redundancy 

Check

DryICE with 8 tamper 

pins

External Bus Interface

SDRAM Controller

Debug

Interfaces
DSP

Interrupt

Controller

Floating Point Unit 

(sFPU)

ARM® Cortex®-M4 - MPU

Up to 150 MHz with HSRUN

8 KB I/D Cache

8KB Sys Cache

USB

Voltage Regulator

2 x I2S

Secure

Digital Host
Controller

(SDHC)

USB Device

Charger Detect

Programmable

Delay Block

Carrier Modulator 

Transmitter
Cryptographic 

Acceleration Unit (CAU)

Memory Protection Unit
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TWR-POS-K81

• Point of Sale Pin Pad 

− Utilizing Kinetis K81 MCU

− Tower Form factor

� Expandable with tower ecosystem

− Monochrome character LCD for display

− Reference design to obtain Payment 
Card Industry (PCI) certifications

� Uses K81 Security features

• Tamper pins for secure mesh 

• Chip security 

• Kinetis SDK for cryptographic drivers

� Available for NDA customers starting in 
Q2’14
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KINETIS MTOTOR
SUITE & KINETIS V 

SERIES
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Kinetis V series MCUs based on ARM® Cortex® cores  
For Motor Control & Digital Power Conversion

• Freescale’s extensive motor and power control expertise and the latest 
ARM Cortex-M0+, M4 and M7 cores bring secure, connected, high 
efficiency motor control and power conversion to the mass market

• Efficient, next generation BLDC, PMSM and ACIM designs are enabled 
by optimized MCU performance and high speed/resolution analog and 
timing peripherals. High resolution eFlexPWMs support digital power 
conversion 

• Performance and feature scalable MCU families from entry-level 
75MHz MCUs, to advanced 220MHz MCUs, maximize hardware & 
software reuse and end product flexibility 

• Enablement including Freescale Tower and Freedom development 
boards, Embedded Software Libraries and Kinetis motor suite reduce 
motor control learning curve and speed time to market 
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Kinetis V Series: Performance and Feature Scalability
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Kinetis V Series Motor Control Software System Solution
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BSP, Drivers & HAL

Libraries
(DSP, Math, Encryption)

MCU Hardware

Customer Application

MQX & 
MQX Lite

FreeRTOS

Flashloader & Flash 
Resident

Motor parameter 
configuration and tuning

Motor System Interface
(Current Sense, Voltage 

Sense…)

Embedded Software 
Libraries (ESL),

IEC6730

Software Development Kit (SDK)

CAN, SMBUS, Serial…
Motor Control Algorithms

(FOC Observer..)
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New Kinetis Motor Suite
Simply Development. Reduce Cost of Software Ownership

• Simply Evaluation  & Testing

− Kinetis off-the-shelf HW (Freedom, Tower or High 

Voltage Boards)

− KMS Running on MCU + KMS UI on your PC allows 

rapid testing/evaluation.

− Application code is generated in normal Kinetis 

Ecosystem and State Machine Builder within KMS.

• Reduce Cost of SW Ownership

− KMS provides the embedded intelligence to 

driver & monitor the motor in the application, 

automatically compensating for incorrect 

behaviour. 

− NXP can provide programming services to remove 

any complexity 

− No man resource requirement to develop, 

optimize & maintain SW Libraries. Focus on the 

application

Kinetis V 
Series MCU

System variable 
data

KMS User Interface

Motor 
Tuner

Motor 
Observer

Motor 
Manager

Application 
Code

Black box solutions ready for 3Ph 

PMSM & BLDC. ACIM in 
development
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6

Application Development Timeline

Design a new application in just 6 Steps !!

Identify motor & inertia
• Use basic datasheet values 
to trigger automatic 
measurement 

2

Easily tune your 
system

• Adjust single dial to control 
speed and position

3

Plan your 

motion sequence
• Define your application’s 

operating states & transitions
4

Optimize your settings
• Visually assess performance 

across the operating range

5

Build application
• Hook your application 

code into the flexible 
firmware 

Configure your KMS
• Choose your preferred 

platform, IDE, and control 
type

1
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Target Applications

• Fans

• Pumps

• Compressors

• HVAC

• Appliances

• Blenders

• Dishwasher

• Air Filters

• Power Tools

• Robotics

• Pick-and-place

• Conveyor Belts

• Factory Automation

• Winders

• CNC Machines

• 3-D Printers

• Wind Power

. . .or anywhere there is a 3ph motor
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KINETIS W
WIRELESS 

CONNECTIVITY
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2015

2H 1H 2H

KW21
CM4 50MHz

256kB/32kB

KW21
CM4 50MHz

256kB/32kB

KW21
CM4 50MHz

512kB/64kB

KW21
CM4 50MHz

512kB/64kB

KW22
CM4 50MHz

512kB/64kB

KW22
CM4 50MHz

512kB/64kB

KW24
CM4 50MHz

512kB/64kB

KW24
CM4 50MHz

512kB/64kB

Production

Concept

Planning

Execution

2016

Existing
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2nd Gen Mutlimode
Higher Radio Integration

Increase Memory Size

KW41
CM0+, <512KB, 

128KB RAM 

KW41
CM0+, <512KB, 

128KB RAM Production

KW41
CM0+, <512KB, 

128KB RAM 

KW41
CM0+, <512KB, 

128KB RAM 

KW41
CM0+, <512KB, 

128KB RAM 

KW41
CM0+, <512KB, 

128KB RAM KW40
CM0+ 48MHz

160kB/20kB

KW40
CM0+ 48MHz

160kB/20kB

KW30
CM0+ 48MHz

160kB/20kB

KW30
CM0+ 48MHz

160kB/20kB

KW20
CM0+ 48MHz

160kB/20kB

KW20
CM0+ 48MHz

160kB/20kB
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Extended Memories
• Up to 512 kB Flash
• Up to 128 kB SRAM

Highly Integrated Multimode Radio
• Support for BLE v4.2 & 802.15.4-2011
• -96 dBm in BLE mode, -102 dBm in 802.15.4 mode
• -20 to +4 dBm programmable output power
• Increased coexistence performance
• Improved Power Comsumption on BLE RX/TX
• <2uA low power current 
• Integrated balun (~9% board area savings)

Security
• Unique ID & Device IDs
• AES Accelerator and True Random Number 

Generator

Integrated DC/DC Converter
• Normal: 1.71V to 3.6V
• Buck : 2.1V  to 4.2V for coin cell operation 
• Boost : 0.9V to 1.795V for single alkaline battery 

operation

-40ºC to +105ºC

Kinetis KW41Z/31Z/21Z
Sampling Q2’16/Production Q4’16
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We are BluetoothSmart 4.1  compliant
4.2 stack will be certified in line with full production launch in Q4’16
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+

NXP Solutions for Thread – Edge node to Cloud

NXP Kinetis KW2x
Mesh Network Router / End Device
Thread and IEEE 802.15.4 compliant
Tower Board and Freedom Board coming up soon
Runs FreeRTOS and MQX for Kinetis SDK

NXP Kinetis KW2x
Mesh Network Router / End Device
Thread and IEEE 802.15.4 compliant
Tower Board and Freedom Board coming up soon
Runs FreeRTOS and MQX for Kinetis SDK

NXP i.MX6 IoT Gateway with Kinetis KW2x USB 
Border Router / Cloud gateway
Provides IP data routing and infrastructure integration
Runs Linux operating system 

NXP i.MX6 IoT Gateway with Kinetis KW2x USB 
Border Router / Cloud gateway
Provides IP data routing and infrastructure integration
Runs Linux operating system 

NXP Kinetis K64F + MCR20A Transceiver + WiFi
Border Router with Ethernet and WiFi support
Thread and IEEE 802.15.4 compliant
Freedom Board format
Runs FreeRTOS and MQX for Kinetis SDK

NXP Kinetis K64F + MCR20A Transceiver + WiFi
Border Router with Ethernet and WiFi support
Thread and IEEE 802.15.4 compliant
Freedom Board format
Runs FreeRTOS and MQX for Kinetis SDK

NXP Kinetis KL46 + MCR20A Transceiver
Mesh Network End Device
Thread and IEEE 802.15.4 compliant
Freedom Board format
Runs MQX for Kinetis SDK

NXP Kinetis KL46 + MCR20A Transceiver
Mesh Network End Device
Thread and IEEE 802.15.4 compliant
Freedom Board format
Runs MQX for Kinetis SDKEnd Device

Thread Router

Leader

Border Router

Thread Link
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WRAP UP & 
SUMMARY
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NXP Microcontrollers
Kinetis & LPC MCUs. Smart. Secured. Secure, Connected.

Smart

Increasing performance, reducing space & power budgets to deliver more power efficient & 
intelligent edge node processing

Secure

Delivering scalable security across the families to facilitate secure edge node processing at 
right price/performance rations

Connected

Providing all key wired & in-home wireless connectivity backbones while facilitating reduced 
cost of ownership for 




