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MCU JigE & &2 Bt

Today’s market expects increased performance and functionality, smarter peripherals, integrated HMI
and improved power efficiency. However, product advancements are not enough; software is critical to

success. Freescale understands this requirement and is delivering to help customers bring
innovative applications to market in record time.

Kinetis MCU

ARM Cortex-MO+ Core

Enablement
Freescale Bundle

Up to 48MHz, 1.77
CoreMark/MHz,
2-Stage Pipeline, 1-Cycle GPIO,
Micro Trace Buffer

Hardware Software
Freedom board, CodeWarrior, Processor
Tower Platform Expert, Driver Suite,

eGUI, PEG, FreeMASTER

ARM Cortex-M4 Core

50-180MHz, 3.40 CoreMark/MHz,
HW-divide, MAC, DSP-
commands, FPU option

Differentiators ARM Eco System
Low-power, Performance, Flex-

Memory, Mixed-Signal,

Security, HMI Features

Analog Pre-Processing, 24b-
Sigma Delta ADC, sub -1GHz &
2.4 GHz Transceiver
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MCUs Energy
. }j)

Sensors  Connectivity

Q

End PAN/LAN
Nodes Connectivity

End Node

Energy Efficient
Optimum Performance
Highly Integrated

: - freescale . External Use | 6

Gateway WAN Cloud

Connectivity | \
Application/ Big
Action Data

Secure
Small Form Factor
Cost-Effective




Smart ey EEE. )
Healthcare Smart Hospital
/':_‘l-‘:\
Thermostat N
S AITTIE ﬁl\ _— N Smart City

L
Smart Wearable !) ___——

Smart Health

Smart Vehicle ﬁ.\ ___—— 1‘—‘[[ = Sn\1/6‘12r{[/ |‘(|?19\f/1£/\|/ay

A

v

SCALABLE SOLUTIONS
Sensors —Analog — MCU — RF — Applications Processors — Networking Processors

Increasing Complexity of Data Collection, Handling & Processing
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Our Products Power The Internet of Things

Microcontrollers | Digital Networking | Auto MCU | Analog and Sensors | RF

A
pr Traffic Monitoring Metro Cells

Automotive : . : =, sose sions p—
Advanced = o A 4

Safety =
Networking

7 l)) Security

¥ Networked
3 ") Printers

Enterprise Gateways, Switlﬁhef ~

Cloud . i Data Routers
Computing _~ — Center

Home Health
Monitors + Fitness

&

Energy Managemen

Wind_t.Sola
ﬂ_ = Industrial
. Networking

Human — Machine

Ener
a9y Interface

Meters =] Machine — Machine

Security

L
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Needs of a Secure Embedded Application

Secure Application Requirements

Secure Manage Secure Secure Network Tamper

User Identification  Assured Service Communication Content Access Resistance

Protection
Network layer against
security physical
attacks

Confirmation Protection

of the parties against denial
involved in a of service
transaction attacks

Encryption Ensure data
and decryption integrity and
of data protection

L
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Needs of a Secure Embedded Application

Secure Application Requirements

Secure Manage Secure Secure Network Tamper

User Identification Assured Service Communication Content Access Resistance

Protection
Network layer against
security physical
attacks

Confirmation Protection

of the parties against denial
involved in a of service
transaction attacks

Encryption Ensure data
and decryption integrity and
of data protection

e Key Manageme

Confidentia

Basic: Flash and chip protection
Advanced: DRYICE Anti-tamper
peripheral

£
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Needs of a Secure Embedded Application

Secure Application Requirements

Secure Manage Secure Secure Network Tamper

User Identification Assured Service Communication Content Access Resistance

Protection
Network layer against
security physical
attacks

Confirmation Protection

of the parties against denial
involved in a of service
transaction attacks

Encryption Ensure data
and decryption integrity and
of data protection

Basic: Software encryption
Advanced: Acceleration with

., MMCAU
Z “freescale



Needs of a Secure Embedded Application

Secure Application Requirements

Secure Manage Secure Secure Network Tamper

User Identification Assured Service Communication Content Access Resistance

Confirmation Prntactinn Protection

of the parties e against
involved in a physical
transaction attacks

Basic: Flash Security
Advanced: Chip security (Flash,
JTAG, Mass Erase disable, SW)

M\ULILITIILIVQ.

£
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Leadership in Cortex-M

World’s Broadest, Most Scalable Portfolio /;
Cortex M Vendor "’/ —
ST Micro ﬁ[ Pag ] Son TR 2l
NXP Fsiyas b
SiLabs / Energy Micro ,\'\ L \7,’ T
Atmel Ve el j\i "
Texas Instruments e ST —
Renesas 0 .' et Cortex-M4
None Microchip 0 market Cortex-MU

G
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Freescale Leadership with Kinetis MCUs

2010 £ 20137

Industry’s first Cortex-M4-based MCU New Kinetis series enable cost-
Effective meters with highest

level of accuracy & security

2013 8

World’s first Cortex-M0+-based
MCU with 5V support

2014 \YJ

Streamlining next-generation
motor control and digital
power conversion with
Kinetis V series MCU

2014

Delivering new levels of
performance to the embedded
market with early adoption of
ARM Cortex-M7 core

2011

Kinetis MCUs set industry records with
benchmark tests, further demonstrating
leadership in product capabilities _

2012

Industry’s first Cortex-M0+-based MCU

2012 W

Industry’s first sub-gigahertz wireless MCU
Using the world’s most energy-efficient
32-bit core

Z “freescale ... i



Kinetis Microcontrollers

Wo

Performance

Kinetis L Series
Ultra-low power/cost ARM
Cortex-M0+ MCU families

from 48MHz / 8KB with mixed-
signal, connectivity & HMI
features in low pin-count
packages.

Kinetis W Series
Integrated wireless
connectivity ARM Cortex-M4
and M0+ MCU families with
class-leading sub-1 GHz and
2.4 GHz RF transceivers

Z " freescale’

Kinetis E Series
Robust, 5V ARM Cortex-M0+
MCU families for use in high
electrical noise environments.
Safety features for high-
reliability applications

Kinetis M Series
High accuracy metrology ARM

Cortex-M0+ MCU families for
single chip smart meter
implementations.

rld’s Broadest ARM Cortex-M Portfolio

Kinetis K Series
Industry-first ARM Cortex-M4
MCU families from 50MHz /
32KB with low power,
FlexMemory, mixed-signal and
broad connectivity, HMI &
security features.

General Purpose

Kinetis V Series Segment Focused

High efficiency, high speed
peripherals ARM Cortex-MO+,
Cortex-M4, & Cortex-M7
MCU families for use in motor
control & power conversion.

»

Leading Performance - Low Power - Scalability - Industrial-grade reliability & temp

Freescale Bundled IDE, RTOS & Middleware - Rapid prototyping Platform - Broad ARM Ecosystem Support

External Use | 19
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Kinetis MCU - X A", XICHHISE, = &S

<

35

Smallest size CSP packaging Kinetis MCUs
technology - 35% smaller area package

than the next competing small solution

Product breadth ARM® Cortex®-M0+ ,

M4 and M7 with multiple code compatible
and pin com_p_atlble devices that span Kinetis K Series
multiple families

Kinetis E Series
Lowest power to highest Kinetis L Series
functionality Energy efficient battery
powered products to analog intensive

medical products.

: - freescale . External Use 20



Kinetis WLCSP

Miniature Packages. Massive Potential.

Industry-leading portfolio of ARM-based solutions in chip-scale packages
(CSPs) that offer smaller size and greater functionality than competing
solutions

v Smallest Form Factor
Package equivalent to die size; assembled at Wafer level; KL-03- world’s
smallest ARM based MCU

PCB Area Reduction

v No bond wires or interposer connections required, solder balls attached to the
silicon, minimal PCB inductance, enhanced thermal conduction characteristics

Complete Set of Features
& Kinetis K mini MCUs for high performance and enhanced integration
Kinetis L mini MCUs for lowest power consumption

Z“freescale ..... -



Kinetis WLCSP - Roadmap

Need Biz Case

K61
6.4 x 5.6mm
143CSP

K65
5.6 x 5.5mm
169CSP

K60 K64
5.3 x 5.3mm 4.8 x 5.6mm
Committed 120CSP 142CSP
K20 K24F
Production 5.3 x 5.3mm 4.8 x 5.6mm 5.6 X 5.5mm
120CSP 142CSP 169CSP
K22F
3.4 x 3.3mm 4.1 x 3.6mm

80CSP

4.1 x 3.6mm

Performance / Integration

s s Kinetis K
120CSP ARM Cortex-M4
KLO3 )
2.0x 1.6mm 1
20CSP !
2oxiomm B 0 %2 Kinetis L
20CSP | 35CSP ARM Cortex-MO+
32KB 64KB 128KB 256KB 512KB 1MB 2MB

Flash

L

Z “freescale’

External Use | 23



Kinetis WLCSP - Package Size Comparison

K Series (Cortex-M4)

49WLCSP 64WLCSP 80WLCSP 142WLCSP 120WLCSP 169WLCSP 143WLCSP
2.92x3.14mm 3.35x3.32mm 4.12x 3.55 mm 4.83 x 5.58 mm 5.29 x5.28 mm 5.63 x5.49 mm 6.44 x 5.55 mm

L Series (Cortex-MO+)

PREARS
20WLCSP 20WLCSP 36WLCSP 35WLCSP
1.99x1.6mm  1.99x 1.94mm 2.37x2.46mm  2.53x2.98 mm
L 4
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In-depth Look at WLCSP

WLCSP is an integrated circuit at the wafer level which makes the resulting
package of the same size as die. A pattern of bumps or solder balls is used for
connections.

» No bond wires or interposer connections are required.
» Die to PCB inductance is minimized
» Reduced package size

» Enhanced thermal conduction characteristics

For more information, visit
freescale.com/KinetisMinis

<.
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WLCSP Advantages and Applications

Key Advantages:

» Small form factor allows
miniaturization of applications while
delivering outstanding processing
performance, integration (K-series) and
ultra low-power operation (L-series).

|

SanDisk

o Sa
=5

8ct
==

» ldeal for any space constrained
application in consumer, healthcare
and industrial markets.

<.
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Target Applications

Consumer
» Wearables

» |OT devices, edge nodes

» Smartphone, tablet, Laptop
» Digital cameras

» Gaming accessories

» Portable navigation devices
Healthcare

» Health and fitness trackers
» Portable medical monitoring
» Remote monitoring

» Invasive and non-invasive sensing
» Disposable devices
Industrial

» Industrial sensors

» Embedded control in motors



Kinetis K Series

High Performance Integration.

Designed for scalability, performance efficiency, integration, connectivity,
communications, HMI and security. Kinetis K offers industry-leading low power and
significant BOM savings through smart on-chip integration.

« Power Efficiency

v Security

v Connectivity

 Product and Software Scalability

Z“freescale ..... -



Kinetis K Series — Decoding our Portfolio

Hundreds of products, from 32 KB to 2 MB of program flash, along with a broad range of peripheral
combinations for measurement and control, connectivity and security.

KOx K1x K2x K3x K4x K5x K6x K7x
USB & Graphic
Entry Level Baseline Segment LCD Segment LCD Measurement Ethernet LCD (SVGA)
§° High
o Performance
< & Integration
-
b7}
(8]
c
(]
3 Baseline
<
c
2
E Encryption &
o Extended RAM
= B
=l
g o
T B
o G Cost-
S —
o effective,
2| Low Power
E
©
Q
&
L Series
Bridge
Additional FS USB, Ethernet,
Features Optional FS USI.3' HS USB,
Segment LCD, Encryption, Encrvotion
Ethernet, Opt. HS USB Tar‘;‘p o
&Encryption P

B ARM Cortex-M4F

% . .
Device Tamper Detection over Frequency, Voltage and Temperature . ARM Cortex-M4




Portfolio

Kinetis K Series MCU Product Family Features

imB 256 CAN Ethernet USB FS Encrypt. i
u 128KB USB HS yp TFT driver
— A Flash S Pins FPU driver |EEE 1588 W PHY W PHY Tamper SVGA
ystem
120MH 640KB-1MB 192-256KB 100-144 CAN Ethernet USB FS
ARM Cortex-M4 core w DSP features 2 Flash RAM Pins Y driver IEEE 1588 crystal-less  Tamper
Multi LP Modes and Peripherals
Low Power Boot, Clock Gating — 1MB 256KB 144 PU CAN Ethernet USB FS Encrypt.
Direct Memory Access (DMA) Controller Flash RAM Pins driver IEEE 1588 crystal-less VEPET
PMC (internal regulator, POR and LVD)
1.71-3.6V, 5V tolerance @, -40 to 105°C 120-150MHz et 128KB 143-256 = CAN Ethernet USB FS USB HS Encrypt
Flash RAM Pins driver |EEE 1588 w PHY w PHY Tamper
Memory 256KB-1MB 64-128KB  100-144 CAN Eth S
. g . 2 ernet USB FS USB HS
HoTtz0 Ik Flash RAM Pins FPU®) driver IEEE 1588 wPHY wPHY VEIEET?
90nm TFS Flash
SRAM 512KB 64-128KB 144 USB FS Ethernet LCD driver
f . 100MHz 8 Anal . Tamper
Internal Memory Security/Protection Flash RAM Pins nalog - wPHY driver 320 Segm
Flash Writte 1.71V
oo 512KB 128KB 144 USB FS Ethernet
Flash RAM Pins Fitey wPHY driver VEITPE
Analog Peripherals
" 160-512KB 32-128KB 64-144 | USB FS LCD driver
Up to 4x 16-bit ADC w PGA (1,15us) @ NI Flash RAM Pins al=cd W PHY 320 Segm
Analog Comparators
160-512KB 32-128KB 64-144 USB FS
Serial Interfaces e Flesh RAM Fns e e
UART / SPI/ 12C ” 96-512KB 32-128KB 64-144  LCDdriver USBFS
e A Flash RAM pins  320Segm  wPHY
. 96-512KB 32-128KB 64-144  LCDdriver  CAN
Timers i 72:1001 MHz Flash RAM Pins 320 Segm driver
Flextimers (GP, PWM, Quad decoder) 120MHz 1MB 256KB 100-144 U o USB FS g
Low-Power Timer Flash RAM Pins crystal less nerypt.
Periodic Interrupt Timer (PIT)
192KB-1MB 2 .
ErogrammabcI’eSD?tl\zy Blt\>/3kt(PhDdB) DY 9. KeL 32 é.i:lKB 4§ i:‘;m e can® L"A?gH';S
ardware and Software Watchdog
192KB-1MB 32-128KB 80-144 > USB FS Encrypt.
Oscillators 50-120MHz Flash RAM Pins FPUD  can® wPHY Tamper
. . (3)
Main Osc. 32-40KHz / 3-32MHz 50-120MHz Sz}éﬁa:r:‘AB 8';3\8'\';3 3’23‘;‘;4 FPU@) cAaN@ l\‘;vssHFVs U?VBP':E
RTC (32KHz Osc, Vbat)
MCG (FLL and PLL)
SO 192-512KB 32-64KB 48121
K12 Z Flash RAM Pins
Security
K1x SoMHa 192-512KB 32-64KB 80-121  Encrypt.
A i Flash Pi Tamper
Cyclic Redundancy Check (CRC) module Family K12 as RAM s 4
32KB-1MB 8-128KB 32-144 )
Program and Test K10 DA Flash RAM Pins FPU@) cAn®
JTAC, cJTAG, SWD Debug KOx 64-128KB 16KB 3064
TPIU, FPB, DWT, ITM Trace Family K02 100MHz Flash RAM Pins FPU
Serial Programming Interface _

@ All excepted 50MHz versions

4
V58 4 ™ @) i
Z “freescale External Use | 29 Only 120 or 150MHz versions

(®USB HS on 120 or 150MHz versions



A Very Broad Portfolio of Packages

64 MAPBGA

5x5x1.2 mm

0.5 mm pitch
(K10/2x)

121 MAPBGA
8x8x1.5 mm
0.65 mm pitch
(K21x/2x/30/
40/5x/60)

121 XFBGA
8x8x0.5 mm
0.65 mm pitch
(K22/24/64)

144 MAPBGA
13x13x1.7 mm
1.0 mm pitch
(K10/2x/30/40/
5x/6X)

169 MAPBGA
9x9x1.2 mm
0.65 mm pitch
(K65)

256 MAPBGA
17x17x1.7 mm
1.0 mm pitch
(K61/70)

Portfolio

49 WLCSP
2.9x3.1x0.56 mm
0.4 mm pitch
(K22)

64 WLCSP
3.4x3.3 x 0.56 mm
0.4 mm pitch
(K22)

80 WLCSP
4.1x3.6x0.56 mm
0.4 mm pitch
(K22)

142 WLCSP
4.8x5.6x0.56 mm
0.4 mm pitch
(K24/64)

120 WLCSP
5.3x5.3x0.56 mm
0.4 mm pitch
(K10/20/60)

169 WLCSP
5.6x5.5x0.56 mm
0.4 mm pitch
(K65)

143 WLCSP
6.4x5.6x0.56 mm
0.4 mm pitch
(K61)

QFN

32 QFN 48 QFN 48 LQFP 64LQFP 80 LQFP 100 LQFP 144 LQFP
5x5x0.9 mm 7X7x0.9 mm 7X7x1.6 mm 10x10x1.6 mm 12x12x1.6 mm 14x14x1.7 mm 20x20x1.6 mm
0.5 mm pitch 0.5 mm pitch 0.55 mm pitch 0.5 mm pitch 0.5 mm pitch 0.5 mm pitch 0.5 mm pitch
(K02/K10/20) (K10/20) (K02/1x/2x) (K02/1x/2x/30/40/ | (K1x/2x/30/40/5x) | (K10/2x/30/40/5x/ | (K10/2x/30/40/
5X) 6X) 5x/6x)
&
>4 »
: freescale External Use 30
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Portfolio Scalability

Block Diagram

Early Access Repository:

http://compass.freescale.net/qo/232861479

(Alpha Program)

CPU Performance

Static/Dynamic Low Power

Crystal-less USB

FlexIO

Tamper Detection

LP Trusted Crypto

Memory Interfaces

Extended SRAM

Asynchronous DMA

Smarter Peripherals

FlexMemory / EEPROM

Program Flash Security

Boot ROM

Quad SPI XIP

Separate Voltage Domain

Large I/D Cache

® vBaT Voltage Range

Enablement Tools

. .
Links to: e @
S\

<.

*
Er
! Squtons  Product Longevity

Z " freescale’
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Arm Cortex-M4 - MPU
Up to 150 MHz with HSRUN
Bit Manipulation Engine

Debug

Interrupt Floating Point
Controller Unit (sFPU)

8KB I/D Cache

8KB Sys Cache

Security
and Integrity

Analog

31

System Memories
Internal and Program Flash SRAM
External (Up to 256KB) (256KB)
Watchdogs
XIP QuadsSPI External Bus
32ch ADMA Interface
1 (FlexBus)
1 OnTheFly :
. I Decryption
24'60 V\r/‘?tke ] SDRAM
puni Controller
Timers Communication Interfaces
FlexTimer
LPTPM

Programmable
Delay Block

Periodic
Interrupt
Timers

Low-Power
Timer

Independent
Real-Time
Clock (RTC)

Carrier
Modulator
Transmitter

Crystal less
[IN):]

* Dashed Line Represents Optional Features

Clocks
SCG

HMI

GPIO

>

FLEXIO

TSI



http://www.freescale.com/webapp/sps/site/overview.jsp?code=PRDCT_LONGEVITY_HM
http://www.freescale.com/webapp/sps/site/overview.jsp?nodeId=0225E75716
http://compass.freescale.net/go/232861479

Some of our latest technical advantages

Portfolio

O Portfolio Scalability

Consistent product and software experience across K-series

O CPU Performance

High CPU max frequency, including High Speed Run option

O Static/Dynamic Low Power

Advanced techniques that leverage process/flash technology, design and system architecture

O Crystal-less USB

Allows full-speed device operation without need of external crystal

() Flexio

Configurable peripheral to support multiple protocols, inc. custom display interface

O Tamper Detection

Tamper Detection to Protect Against Threats over Voltage, Frequency and Tamper

O LP Trusted Crypto

Hardware accelerators supporting in-line AES256/192/128, RSA2048, ECC 3DES, RNG

O Memory Interfaces

SDRAM, PNOR, SNOR

O Extended SRAM

Up to 256 KB of integrated SRAM

$94N3E34 32NpO.d A

O Asynchronous DMA

Off-load basic data movement tasks from CPU to reduce power consumed

O Smarter Peripherals

Power conscious peripherals, with asynchronous operation in STOP mode (VLPS) to reduce
CPU load, increase performance and power consumed

(") FlexMemory / EEPROM

Memory block that can be configured as EEPROM and/or program flash

O Program Flash Security

Highly reliable and fast access with four levels of protection for code security/protection

() Boot ROM

ROM to be used for program flash bootloader and firmware updates

() Quad sPIXIP

Access to external fast serial NOR with execution in place functionality

O Separate Voltage Domain

Independent VDDIO PORT E power domain eliminates need for level translators. Supports
Shelf mode with RTC. MCU operation at 1.8V with USB

O Large I/D Cache

Fast, local storage to enable potentially zero-wait state performance for most critical portions
of application. Reducing need to access slow memory blocks; improves bus bandwidth for
DMA/peripherals.

O VBAT Voltage Range

Input voltage increased to 4.2 V for direct RTC connection to battery

O Enablement Tools

Software Development Kit (SDK), Flashloader, IDE support, Freescale Freedom, Various IDEs




Kinetis L ARM Cortex MO+

Ultra Low Power, Ultra Small Scale, Super Easy to Use, Leading Scalability and
Integration as an ideal solution for Internet of Things edge nodes

«” World’s Most Energy Efficient ARM based Microcontroller

Architected for power efficiency, the Kinetis L series takes advantage of ARM’s ultra low power
Cortex-MO+ processor and features peripherals that help you optimize power consumption.
Kinetis L series provide ultra low dynamic consumption, ultra low static consumption, rich low
power modes and innovative low power peripherals.

&’ World’s Smallest ARM based Microcontroller
Built on Freescale leading technology, Kinetis L series provide rich package options from 8x8mm?2
121XFBGA, 10x10mm2 100LQFP all the way down to world’s smallest KLO3 20WLCSP with
1.6x2mm?2 ultra small scale device.

v World’s Leading Scalability and Integration with Super Ease of Use
Built on the ARM Cortex-MO+ core, the Kinetis L series simplifies development with an
upward migration path to Kinetis K and X series. With a comprehensive enablement
bundle including low cost Tower System and Freedom Tools, Kinetis Design Studio IDE, "
Kinetis Software Development Kit, MQX RTOS and the ARM support ecosystem, '
development is super simple. Expanding on well-known features of the Kinetis '
platform with leading scalability, best-in-class integration with rich analog features and '
low-power connectivity, the Kinetis L series redefines entry-level. "

Z“freescale ..... -




Kinetis L Series MCUs Feature Overview
Optional Features

Peripherals, Low-Power Boot, 128-256 aeenrs | e | ee

<
<
<

16-bit Y Y Y

. Pin
Cortex-MO+ Core, 48/72MHz Family Flash SRAM |~ unt E :
Multi-Low-Power Modes and

Clock Gating KB
1.71-3.6 VV, =40 °C to 105 °C [1 - 12%56 16-32 KB 64 Slave Y Y Y Y  16-bit Y Y Y Y

Memory - 64-256 KB 8-32 KB 64-121 Y Y Y 16-hit Y Y Y

90 nm TFS Flash, SRAM - 64 KB 8KB 64-100 Y Y Y  12bit
Internal Memory - 32-256 KB 4-32 KB 48~80 Y Y Y Y 16-hit Y Y Y Y
Security/Protection
- 25&'212 128KB  64-121 OTG Y Y Y 16bit Y Y Y Y v Y
12/16-bit ADC - 32-256 KB 8-32 KB 32-64 Slave Y Y Y  16-bit Y3 Y Y v3
High-Speed Comparator - 32256 KB 432KB 32121  OTG Y Y 16bit Y Y Y
- 32-128KB  416KB  32-80  OTG Y Y  16bit Y Y
UART (Including 1 LPUART) - 32-64 KB 4-8 KB 32-80 OTG Y Y 12-bit
SPI, 12C - 32256 KB 832KB 3264 Y Y Y 1ebit Y2 Y Y v
- 32-256 KB 432KB 3264 Y Y 16bit Y Y v
Real-Time Clock [2 - 32-128KB  416KB 3280 Y Y  16bit Y Y
16-bit Low-Power TPMs (GP - 32-64KB 4-8KB  32-80 Y Y 12t
Timer/PWM) - 8-32 KB 14KB  24-48 Y Y 12bit Y Y
Low-Power Timers - 8-32 KB 14KB  24-48 Y Y 12-bit
32-bit Periodic Interrupt Timer - 832 KB - . v | aas |
- 8-32 KB 14KB  16-32 12-bit

L 4
[1] Feature not available on CSP packages

<&
P 2od f ™ [2] For KLO2, use software to support
< reesca,e External Use | 34 [3] DAC is not available in 32/64 KB flash KL27/17, VREN is not available in 128/256 KB flash

32QFN KL27/17



Low-Power Kinetis MCUs

- Low-power philosophy — “Reducing the area under the energy curve”

e nitalization Collect Data

Ultra-low
Active Current

<+—>
~e

Ultra-low
Standby
Current

%))
O}
&
>
<
(2]
>
o
04
L
zZ
Ll

et ——

(Deep) Sleep Mode -(Deep) Sleep Mode

Very Low Active Energy Reduced
and Standby Saving Processing
Power Consumption Peripherals Time

Z “freescale ... =



SLEEP RUN
Y I R

DEEP SLEEP

<

1 X

Ultra-low Power Modes

Expands beyond typical run, sleep and deep sleep modes with power options
designed to maximize battery life in varying applications

MCU can be run at full speed. Supports Compute Operation clocking option where bus and system clock are
Run disabled for lowest power core processing and energy-saving peripherals with an alternate asynchronous
clock source are operational.

VLP Run MCU maximum frequency is restricted to 4MHz core/platform and 1 MHz bus/flash clock. Supports Compute
(VLPR) Operation clocking option. LVD protection is off and flash programming is disallowed.

Allows all peripherals to function, while CPU goes to sleep reducing power consumption. No Compute

wait Operation clocking option.

VLP Wait

(VLPW) Similar to VLP Run, with CPU in sleep to further reduce power. No Compute Operation clocking option.

MCU is in static state with LVD protection on. Energy-saving peripherals are operational with Asynchronous
DMA (ADMA) feature that can wake-up DMA to perform transfer and return to current mode when complete.
AWIC detects wake-up source for CPU. Lowest power mode with option to keep PLL active. Partial stop
clocking options for more peripheral functionality available.

Stop

VLP Stop MCU is in static state with LVD protection off. Energy-saving peripherals are operational with ADMA feature.
(VLPS) AWIC detects wake-up source for CPU.

LL Stop MCU is in low leakage state retention power mode. LLWU detects wake-up source for CPU including LPTMR,
(WES)] RTC, TSI, CMP, and select pin interrupts. Fast <4.3us wake-up.

VLL Stop 3 MCU is placed in a low leakage mode powering down most internal logic. All system RAM contents are
(VLLS3) retained and I/O states held. LLWU controls wake-up source for CPU similar to LLS mode.

VLL Stop 1 I _ _ _ _
(VLLS1) Similar to VLLS3 with no RAM or register file retention.

VLL Stop 0 Pin wakeup supported. LPTMR, RTC, TSI and CMP wake-up supported with external clock. No RAM or
(VLLSO0) register file retention. Optional POR brown-out detection circuitry.
1ococoLvaIlv External Use | 36



Kinetis L Series: Operating modules under low power modes

System [ Unique ID ] Clock Management Energy Management

Crystal High
LPO Oscillator Accuracy Voltage Regulator
(1KHz) (low & high
IRC 48MHz

ARM Cortex-MO+ Debug CcoP
Ultra-low power DMA

(SWD)
48-72MHz Core RST

range)

IRC Power On Low Voltage
32KHz/4MHz/ Reset Detector
8MHz

Peripheral Bus

Connectivity 1/0 Ports

=

Transceiver
USB

Controller

V Regulator

HMI

[ Segment LCD ]

Analog Interfaces Timers Communication

w/ 1.2V Vref 32bit —J
i SPI 12S
12-bit I HSCMP ] [ SRTC Temp ][ LPTMR ] —J
Yy

GPIO

i

DAC Compensated

o ]

v

<.
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KL28

Expanding Kinetis L portfolio to large flash and RAM, dual Cortex-MO+ core,
advanced smart peripherals for low power and security features

«” High Performance and Large Memory Size
* Upto 72MHz core frequency
* Upto 512KB flash memory and 128KB SRAM

v Advanced Smart Low Power Peripherals
* Low Power IIC to work as master in low power mode
* Low Power SPI to work as master in low power mode
* Crystal-less USB with keep alive in low power mode

¥ Security

* True Random Number Generator
 AES/DES/SHA/MD5
* Flash Access Control and Security

: - freescale . External Use | 38




KL81/82

Expanding Kinetis L portfolio to advanced security loT and payment terminal
applications with low power

«” High Performance and Large Memory Size

* Upto 72MHz core frequency
* Upto 128KB flash memory and 96KB SRAM with XIP QSPI external flash

v Advanced Security Capabilities
True Random Number Generator
RSA2048 (3 decrypt and 1 encrypt <750ms), ECC
3DES with HW DPA, AES256/192/128 with DPA
SHA1/224/256
Flash Access Control and Security
Total 160 bytes of secure storage with tamper protection (KL81 only)

v Smart and Rich Peripherals
* Architected specifically for EMV compliance
* EMV Level 1 compliant stack
e Upto 32ch FlexlO

: - freescale . External Use | 39



Kinetis V
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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-MO0+, 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 eFlexPWWMs support digital power conversion

- Performance and feature scalable MCU families from
entry-level 75MHz MCUs, to advanced 240MHz 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: 3 Phase Motor Control

High Multi
Entry Level Integrated Scalable High Performance Domain
FOC Motor Motor Mid Range  Performance MC & Motor
Control Control Motor Motor extended Control w/
Solutions Control Control memory w/ Comms
comms

+ Management Core

R R |
v | L
o o]
e
o en || [ Y Y T
Control
+ FPU / / KMS / KV3x / KV4x / KV5x //
+ Integrated Motor
s WY )
[

Core: || ARM® Cortex™-MO+ B ARM® Cortex™-M7

+ ENET

+ HS ADC KMS

KMS
MS

Bl ARM® Cortex™-M4 B Dual ARM® Cortex™-M7 & M4

L
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Kinetis V-Series: Power Conversion

High Multi
Integrated Mid Performance ~ Domain
Power UPS Power YUPS & Solar pertormance AC/DC Power
Control Control Power ACIDC Control w/ ~ Controlw/

Solutions Control Control comms Comms
+ Management Core/ / / / / //

[
=

+ Nano Edge

-
+HS ADC / / / K\V4x / KV4x / KV/5x /
om |
sasane | [
el - (B A Y

core: | |ARM® Cortex™-M0+ [l ARM® Cortex™-M7

Bl ARM® Cortex™-M4 B Dual ARM® Cortex™-M7 & M4

L
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Kinetis V Series: Performance and Feature Scalability

Key Peripherals for Motor and Power Control Applications

Core Memory Motor Control Timers ADC DAC ACMP Comms. Packages
Flextimer eFlexPWM

24(‘:),\'\/"';*2 2 x 8ch 2 x 12ch 4 x 12bit 4x ACMP e
eFlexPWM . . ernet,

1x 2ch 5Msps, 1x 12-bit with
DSP + + Nano- P 3 x CAN

EFPU FlexTimer Edge 1 x 16bit 6-bit DAC

16(?'\'\::'2 S hosers 2 x 8ch 12ch 2x 12bit 4x ACMP
= eFlexPWM . .
S - Flash 1x 2ch B 4.1Msps / 2x 12-bit with

FPU FlexTimer Edge 1.9Msps 6-bit DAC

100/120MHz 2x 8ch I 2x ACMP
cma R IakB 2x 2ch 2x 12-bit with
DSP + FPU - ; 1.2Msps :
FlexTimer 6-bit DAC

75MHz - :
CMO+ 16-32kB 2x 16-bit

Flash axzen
H/\éVQIZ;;}r/ & FlexTimer

2x ACMP
1x 12-bit with
6-bit DAC

1.2Msps

I

Scalable performance, timing and analog functionality
based on application need

L
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Kinetis V Series: KV5x Quadcopter Demo
New FSL ESC Module (KV5x MCU & GD3000 Motor Driver IC)

- 1x KV5x MCU driving all 4 motors
using 6-step BLDC open loop control
algorithm

Replaces 4x 8-bit MCUs!!
- KV4x (Cortex-M4) design also available

« 4x MC34GD3000 motor pre-drivers -
existing MC34937A in 56QFN, 8x8mm
Replaces 24 transistors!!

- KV5x ESC design could be expanded
to include

- FOC algorithm...for quieter motor
operation e.g. filming applications

- ‘NAZA' Flight Stability Controller using FSL
GYRO

<.
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Kinetis E

5V Vdd, EMC & =}

Z“freescale .....



Kinetis E Series

Strong Robustness — EMC/ESD
design technology ensure strong
noise Iimmunity performance

High Efficiency — Cortex-M0O+ core
up to 48MHz and 40x more than
8/16-bit MCUs

Low Cost — Optimized for cost-
sensitive applications offering low
pin count option

<.
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Kinetis E Series: Families

Common Features

System
ARM Cortex-M0+/M4 Core

Multiple power modes, Clock Gating,

2.7V 1o 5.5V, -40 to 105°C

Clock Management

External OSC, 4~24MHz, 32KHz

Internal OSC

Analog Peripherals

ADC
Analog Comparators

Serial Interfaces

SCI
SPI, lIC

Real Time Clock
16bit Flex timers

32bit Periodic Interrupt Timer

L

Z " freescale’

Family

KE18F

KE16F

KE14F

KE18Z

KE17Z

KE16Z

KE15Z

Optional Features

Key Features

Boot
J 3 v 2

- -
32K

M4 150MHz 256K-512K

M4 150MHz 256K-512K 32K v 3 v 1

M4 150MHz 256K-512K 32K v 3 v

MO+ 72MHz 128K-256K 16K-32K J 2 2 J
MO+ 72MHz 16K-256K 2K-32K v 1-2 1 J
MO+ 72MHz 16K-256K 2K-32K v 1-2 1
MO+ 72MHz 16K-256K 2K-32K v =2 v
MO+ 72MHz 16K-256K 2K-32K v 1-2
MO+ 48MHz 64K-128K 8K-16K 1 1

o e 8K, 1K, Available today

64K~128K 8K~16K

MO+ 40MHz 16-64K 2-4K 1

External Use | 50




RF Integration
Flexibility

Enablement

<.
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Kinetis VAN
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Wireless Connectivity Microcontroller Solutions

Integrating RF functionality to the Kinetis MCU portfolio

Ability to integrate the right combination of memories
and peripherals to meet a variety of customer demands

Part of the Kinetis MCU ecosystem including KSDK

environment using MQX and third-party support from
IAR, KEIL or other ARM ecosystem providers

External Use | 51



Kinetis W - Nomenclature

Wireless MCU
- KW4x - Multimode (ZigBee, BLE, etc.)
- KW3x - BLE
- KW2x - 802.15.4 (2.4 GHz)
- KWOx - Sub-1 GHz

Radio (Transceiver Only)
« MCRXxXX

£
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Kinetis KWO01 Wireless MCU (Sub 1-GHz)

Cortex

o CPU System Memory
- 32-bit ARM Cortex MO+ 48MHz Core ARM Cortex-M0+ ke
- 128KB Flash and 16KB SRAM s oA Flash
- Radio transceiver, Sub 1-GHz Jneerrupt Low- 16Ke o2 Mz
- Supports 290-344MHz, 424-510MHz, and waks Op Packet | oo e
862-1020MHz frequency bands el onit Engine
- FSK, GFSK, MSK, GMSK and OOK
modulations up to 600kbps Analog Timer Interfaces
- Up to -120dBm Rx sensitivity @ 1.2kbps
- -18 to +17dBm Tx output power in steps of il  2xa0eh Timer
1dBm Analog
. (LjJItr_a low power for battery operated compareer -
eVl Ces 6-bit DAC
- Typical consumption -
= 1.7uA standby with 4.3us wake-up time
= <50 uA/MHz CPU system run mode

= 16 mA Rx peak

Fapm | Peskatodm, 33 mABLTIO

. Software MKW01Z128CHN 128 KB 16 KB 8x8 56-pin LGA
- Simple-MAC, user modifies for their
proprietary protocols
- System
- 16-bit ADC, Cap Touch Sensors, 12C,
UART, SPI, Timers

- Operating Range: 1.8V to 3.6V, -40C to
+85C

<.
<
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Kinetis MKW2xD Wireless MCU

CPU

= 50 MHz Cortex M4 CPU core

= Upto 512KB Flash & up to 64KB SRAM

= Optional (MKW21D256): 64 KB FlexNVM & 4 KB FlexRAM

= Typical current: 250 uA/Mhz run, 1.7uA RTC standby
Radio Transceiver, 2.4GHz

= |[EEE-802.15.4 compliant

= -102 dBm Rx sensitivity and +10 dBm Tx output power

= Peak typical current: 17mA Tx and 19mA Rx

= Dual Personal Area Network (PAN) support in hardware

= Run two RF networks simultaneously

= Antenna diversity with automatic antenna selection
Security

= Active and passive tamper detection with RTC timestamp

= Crypto engine: DES, 3DES, AES 128-256, SHA-1, SHA-
256, MD5, RNG

Software
= 812.15.4 2006 MAC
= RFA4CE, ZigBee PRO, ZigBee IP
= ZigBee Profiles: ZSE, ZHA, ZHC, ZRC
= Freescale IPv6 Mote Stack
= MQX Lite RTOS
System
= UART, SPI, 12C, optional USB 2.0 FS/LS H/D/OTG
= 16-bit ADC
= Operating range: 1.8 Vto 3.6 V, -40C to +105C

<.
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Core

ARM Cortex™-M4

System

Internal and

50 MHz External Watchdogs
| DMA |
| DSP |
Low Leakage Wake-
| Debug Interfaces | SR
| Interrupt Controller | Analog

Communications

[ v |

SPI

UART (ISO 7816)

USB On-The-Go (H)

USB Charger Detect

USB Voltage Regulator

Security

Cortex

Memories

Program Flash
(Up to 512 KB)

FlexMemory Option
64 KB FlexNVM
4 KB FlexRAM
(MKW21D256 only)

SRAM
(Up to 64 KB)

Timers

Flex Timer |

Programmable
Delay Block

Periodic Interrupt
Timers

Low Power Timer |

Independent Real
Time Clock

’) ZigBee'
Control your world

RF Transceiver

Clocks

MKW21D256VHAS
MKW21D512VHAS
MKW22D512VHAS

MKW24D512VHAS

256 KB
512 KB
512 KB

512 KB

32 KB
64 KB
64 KB

64 KB

No USB
No USB
usB

USB and Smart
Energy 2.0

8x8 63-pin LGA
8x8 63-pin LGA
8x8 63-pin LGA

8x8 63-pin LGA



Kinetis KW402/302/20Z

Core/Memory/System

+ Cortex-MO+ running up to 48 MHz

+ 160 kB Flash

+ 20 kB SRAM

» Four independently programmable DMA controller channels

Radio

+ Support for BLE v4.1, 802.15.4-2011

+ -91 dBm in BLE mode, -102 dBm in 802.15.4 mode

+ -20to +5 dBm programmable output power

+ 6.5 mA Rx & 8.4 mA Tx (0dBm) current target (DC-DC enabled)
+ <2uUA low power current

Communications/HMI/Timers
« 2xSPI, LP-UART, 2xI2C, GPIO with IRQ capability (KBI)
«+ Carrier Modulated Timer (CMT)
+ Hardware Capacitive Touch Sensing Interface (TSI)
« 3xFlexTimer (TPM) with PWM & quadrature decode support
Low Power (LPTMR), Programmable Interrupt (PIT) and RTC timers

Analog
16-bit ADC with integrated temperature sensor and battery monitor
12-bit DAC and 6-bit High-speed Comparator

Security
« 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

Unique Identifiers

- 80-bit device ID programmed at factory

+ 40-bit unique number can be used for Bluetooth Low Energy or IEEE
802.15.4 MAC Address

-40°C to +105°C

L
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System Memories Transceiver
48 MHz 160 kB Flash
Controller
20kssram | [BEDCCNEer |
Debug Interfaces Analog _
Communications
FlexTimers

Clocks
Programmable

Delay Block

Periodic

Security Interrupt Timers

Low Power Timer

Independent Real
Time Clock

MKW20Z160VHT4/R 160K Flash, 20K RAM 802.15.4 7x7 48-pin Laminate QFN
MKW30Z160VHM4/R 160K Flash, 20K RAM BLE 5x5 32-pin Laminate QFN
MKW40Z160VHT4/R 160K Flash, 20K RAM BLE & 802.15.4 7x7 48-pin Laminate QFN

Features Description

Bluetooth Low Energy Host Stack & Profiles
Thread Stack (supports end node only)

ZigBee 3.0

IEEE 802.15.4 MAC

SMAC w/ Connectivity Test and Wireless UART
KSDK, MQX/FreeRTOS

Software and Protocol Stacks

Samples — August’15

AT General Availability/Production — Q415
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Growing Importance of Enablement

Average MCU
Flash size grew x8
in the last decade

.

-

FIRMWARE now
accounts for
83% of MCU

- implementation

S cost

53% of
projects are
delayed
>3months due
k to FIRMWARE

Firmware is MCU developers
BIGGEST pain point

<.
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Customer Application

Stacks
(TCP/IP, USB)
Middleware

Application Specific

L 0
| C—
S8
EI—
S
A
©

Coa
QS <
o ©
T ©
< S
= T
o >
N W

Libraries
(DSP, Math, Encryption) RTOS
HAL & Drivers Bootloader
MCU Hardware




Kinetis Development Software

Processor Expert Software

IDEs *
. O ARM ECOSVStem Of IDES “ freescale

=t le L . .
o et - Kinetis Design Studio —

e Eclipse and GCC-based IDE,
complimentary and unlimited

for all Kinetis MCUs
m - mbed — web-based IDE for
rapid prototyping with robust
community support

Application Specific MQX
- PEG - high performance, high
value tool for medium to high —————
end MCUs with a licence fee = [MHY
associated e

- Motor Control, Connected -
Audio Solutions, Wireless &
Charging, Sensor Fusion, and
more.

: - freescale . External Use 58

Development Tools

- Processor Expert (PEx) —

configuration and code
generation tool

- SDK- complete software

framework

- Bootloader — in-system flash

programming via serial port

RTOS

- MQX - free real-time operating

system with USB & Ethernet
stacks and file system

- MQX Lite - free and lightweight

RTOS for small
microcontrollers


http://www.freescale.com/kide

Kinetis Development Hardware

Freedom Platform

- The Freescale platform for
Kinetis L, K and E MCUs as
well as Xtrinsic sensors

- Compatible with Arduino
shields

Device Specific

- Evaluation boards addressing
special functions and
capabilities of Kinetis devices

<

: - freescale . External Use 59

Tower System

- The established and proven

modular platform with highest
flexibility and re-usability

- Over 50 peripheral modules

available

Reference Designs

- Home Energy Gateway, 1ph

Meter, 3ph Meter, pre-/post-
paid Meter, Home Area
Network, Home Display, ...

- Available through Freescale

RSM


http://www.freescale.com/webapp/sps/components/displayCollateral.jsp?code=FRDM-K64F_BD1&iframe=true&height=480&width=753

Learn more at: www.freescale.com/KDS Q

Community: https://community.freescale.com/community/kinetis-design-studio

Kinetis Design Studio

No-cost integrated
development environment
(IDE) for Kinetis MCUs

Eclipse and GCC-based IDE

@ for C/C++ editing, compiling
and debugging

Customer Application

Stacks
(TCP/IP, USB)

Software and Hardware
Evaluation & Dev Tools

Encr

BSP, Drivers &

MCU Hardware

Z " freescale’

(DSP,

Math,
ption

HAL

Middleware
Specific

Application

Libraries Operating

System

Bootloader
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Product Features
- A free of charge and unlimited IDE for Kinetis

MCUs

- A basic IDE that offers robust editing, compiling

and debugging

- Based on Eclipse, GCC, GDB and other open-

source technologies

- Includes Processor Expert (PEx) with Kinetis

SDK integration

- Supports all existing Kinetis devices via
PEx and new project wizard

- All new Kinetis devices will also feature
the Kinetis SDK with PEx configurability

- Host operating systems:

- Windows 7/8 (32 and 64-bit)
- Linux (Ubuntu, Redhat, Centos)
« Mac OS X (coming Q3 2014)

- Support for SEGGER, P&E and Open

SDA/CMSIS-DAP debugger targets

- Support for Eclipse plug-ins including RTOS-

awareness (i.e. MQX, FreeRTOS)


http://www.freescale.com/KDS
https://community.freescale.com/community/kinetis-design-studio
https://community.freescale.com/community/kinetis-design-studio
https://community.freescale.com/community/kinetis-design-studio
https://community.freescale.com/community/kinetis-design-studio
https://community.freescale.com/community/kinetis-design-studio
https://community.freescale.com/community/kinetis-design-studio

Learn more at: www.freescale.com/KSDK @
Kinetis Software Development Kit (SDK)

Product Features
A complete software framework for Open source hardware abstraction layer (HAL)

d_evel_oplng applications across all provides APIs for all Kinetis hardware resources
Kinetis MCUs

* BSD-licensed set of peripheral drivers with easy-to-
use C-language APlIs

HAL, peripheral drivers, libraries,
@ middleware, utilities, and usage « Comprehensive HAL and driver usage examples
examples; delivered in C source and sample applications for RTOS and bare-metal

» GUI configurable projects and peripheral drivers
using Processor Expert

Customer Application

* CMSIS-CORE compatible startup plus CMSIS-DSP
library and examples

® < RTOS Abstraction Layer (OSA) with support for
Open Source Freescale MQX, FreeRTOS, Micrium uC/OS, and
Initiative bare-metal

Libraries Operating . -
(0OSP. Math . GNSIS - Integrates new Freescale unified USB stack, open

Stacks
(TCP/IP, USB)
Middleware
Application
Specific
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Encryption

P o compLIANT source TCP/IP stack (IwlP), open source FAT file
system, encryption math/DSP libraries, and more

and
MCU Hardware
R

 Support for multiple toolchains including GNU GCC,
IAR, Keil, and Kinetis Design Studio

e
o "
® 4 fr eescale External Use | 61 The OSI logo trademark is the trademark of Open Source Initiative.


http://www.freescale.com/KSDK

S/w Enablement Guide

Embedded Software
Libraries

Integrated h/w & s/w tools that
allow any developer to identify,
tune and control any type of 3-ph
synchronous or asynchronous
motor of any power level

Disturbance rejection control
algorithm ensures high
performance even in highly
dynamic operating conditions

Motor control algorithms pre-
programmed into the MCU

Intuitive GUI for easy motor
configuration & tuning

Cost: ~20% adder to standard
MCU price

Supported devices

- KV3x Q315, then KV1x &
KV4x

“freescale’

Kinetis Motor Suite

ser Application

User
software

Unified AP|

Embedded Software

Librar

ries)

FSLELS (Freesecale

Libraries of software algorithms
for Math, Motor Control, Power
Conversion, Filters and
Advanced functions. ~200
algorithms available

Core self test library for
IEC60730 with UL Certifications
for CMO+

Free option: binary code
released through FSL.com

Paid option: source code,
optimized code, advanced
functions (including patented)

Cost: free of charge
Supported devices

- KV1x, KV3x, KV4x,
- KV5x (Sept ‘“15)
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Kinetis SDK &

Processor Expert Code
Generator

Customer Application

Application
Specific

- SDK —a complete

software framework for
developing applications
across all Kinetis MCUSs.
h/w abstraction, peripheral
drivers, stacks, RTOS'’s,
utilities, and usage
examples; delivered in C
source

- Processor Expert — GUI

Eclipse plug-in tool for
creating and configuring
software and peripheral
drivers quickly & easily

- Cost: free of charge

- Supported devices

- KV1x, KV3x & KV4x
- KV5x (Sept’'15)

MQX RTOS

‘Customer Application

Software and Hardware
Evaluation & Dev Tools

Commercial-grade MCU
software platform at no
cost with optional
support packages

RTOS Kernel, Real Time
TCP/IP Communication
Suite, File System, USB
Host/Device Stack and
Board Support Packages

Cost: free of charge
Supported devices

- KV3x & KV4x
- KVb5x (Sept ‘15)



S/w Enablement Guide

FreeMASTER
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GUI based FreeMASTER
plug-in tool that provides
real-time monitoring, tuning
and updating of motor control
system parameters

Provided as a plug-in for the
FreeMASTER tool. Designed
to work with FSL Ref. Design
siw

http://www.youtube.com/watc

h?v=ZsLQzSTnhgo

Cost: free of charge

Supported devices
- KV1x, KV3x, KV4x,
- KV5x (Sept ‘“15)

<.
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MCAT

(Motor Control
Application Tuner)

Complimentary GUI based
run-time debug monitor and
data visualization tool

Replaces debugger in
situations when the core can
not be simply stopped, ideal
for motor control and power
conversion application
development

http://www.youtube.com/watc
h?v=vKVIxu8ecdg

Cost: free of charge

Supported devices
- KV1x, KV3x, KV4x,
- KV5x (Sept “15)
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Motor Control Toolbox

MATLAB™/Simulink™
modelling environment
motor control plug-in tool
for automatic code
generation. Supports
multiple compilers.
FreeMASTER compatible.

http://www.youtube.com/w
atch?v=5pTuOEWQ78g

Cost: $8K license cost

Supported devices
- KV1x, KV3x, KV4x
- KV5x (Q3/5 2015)

POWERSIM
Motor Control Design

Simulation software
specifically designed for
power electronics and
motor drives

Cost: $700 (15 license)
Supported devices

- KV3x (Q3 2015)
- Others to follow


http://www.youtube.com/watch?v=ZsLQzSTnhgo
http://www.youtube.com/watch?v=ZsLQzSTnhgo
http://www.youtube.com/watch?v=ZsLQzSTnhgo
http://www.youtube.com/watch?v=ZsLQzSTnhgo
http://www.youtube.com/watch?v=vKVlxu8ecdg
http://www.youtube.com/watch?v=vKVlxu8ecdg
http://www.youtube.com/watch?v=vKVlxu8ecdg
http://www.youtube.com/watch?v=vKVlxu8ecdg
http://www.youtube.com/watch?v=5pTuOEWq78g
http://www.youtube.com/watch?v=5pTuOEWq78g

Motor control-

Design a new application in just 7 Steps !!

Create Project

Set controller limits Plan your motion Add Application
« Single Dial Control to set seqguence Profile & Debug

speed and position * Easily define your * Build in your motor
operating states & application profile

transitions « Debug the
application
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Application Development Timeline
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Identify Motor & Inertia

* Spin your motor &
automatically measure
feedback

Fine Tune you setup

* Test reference speeds and
bandwidths across range

Build your trajectories

* Set smooth transitions
from 1 speed to the next
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MCU

New Kinetis Motor Suite

l System variable

data

Motor
Observer

Motor Tuner

Motor Manager

Application
Code

System variable
data
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KMS User Intterface

Motor Motor  Motor
Observer Tuner Manager
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Customer Design Flow

1. ldentify Motor Parameters
2. ldentify Application Inertia
3. Tune Speed Regulator

4. Build Motion Profiles and
Application State Machine

5. Test Profiles with real
application loads and
debug.



Freescale Kinetis Community

« http://cafe.daum.net/kinetis

s 29, W= €8 X

Freescale Kinetis |

http://cafe.daum.net/kinetis

FHHAGIA 2ELICH

S HEDS - 98 18Y BT HIT © ——

- 92 DMIE - =F S S35l 3020 258 SELI0H 15.09.01

%y - KINETIS DSR2 (20154 82282) 15.08.31
- -
-~ freescale
BRIALSH more =1 more
S NETS - 918 B H, © HICHOI2IR.. - Kinetis bootloader ENESES
& 52 @m - 9 OIMIE - S Eaf 30=2M.. (ol HICHOI2I,, - Kinetis ¥ Cortex-M7 care., EEIZES
FHHIRIZ| FICHI2IFZ
382 oas - KINETIS DSR2 (20154 82, HICHOISIZ.. - Kinetis Application A2 1., [1] Golda,,
HI-_F:_¢ % 0 . .
SRS e - 5HOME - HEZE 242 (5 HCHOI2A.. - Kinetis design studio (K., (1 FIHIEI2
- 5HOME - HCE oM ZA (3 HICHOI2IZ.. - Kinetis £2F 82 2045127 EIETSES
31 J12611 = e =T
- 5Y OIME - 23S S8 25 3. =) RICHI2I., - Kinetis D27 - Kinetis p.. EEISES
| ZRARE
............................. QM more
QaAD
AEao - Re:Kinetis Design Studio - uMultilink error (3] HCHIZA.. 5
K;I;E;IS-EEE-é --------- - Kinetis Design Studio - uMultilink error Fever.. % SRS
Kinetis Al2IZ HH &2 - MOILEE4S 0HE2 TR AHY FHHES YA SISE0 88, 98, 1., 1) morde,, 17 15.08.29
- Worldwide Community
| - Re:ftm AHS2HA, MCHI=IR.. 11 15.08.26
- Rewusb pl23032 MM A517| st B2BILICH HMCHISIR.,. = 150806
- ftrn AFSRERA, MUSHL., 13 15.08.24

L

Z “freescale ...


http://cafe.daum.net/kinetis
http://cafe.daum.net/kinetis

Z “freescale

www.Freescale.com

© 2015 Freescale Semiconductor, Inc. | External Use


http://www.freescale.com/
https://twitter.com/Freescale
https://twitter.com/Freescale
https://www.facebook.com/freescale
https://www.facebook.com/freescale

