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Freescale MCU & MPU - Product Overview

Built on...
Power 100-400+ MIPS Market-leading performapce, rell.ablhty gnd soﬁwgre
Architecture® enablement for automotive and industrial applications.
Technology
32-bit Kinetis ' Scalable, ultra-low-power product families with
based on ARM® 50-200 MIPS bundled software enablement for industrial and
Cortex™-M4 core consumer applications.
ColdFire S Application-oriented ultra-low power solutions with
coldFire+ 50-200 MIPS optimized enablement, integration and cost for appliance,
metering and consumer applications.
16-bit Digital Signal Controllers Application-oriented solutions for automotive, motor
S12 and S12X control and power conversion applications.
8-bit RS08 and S08 Scalable cost & power-optimized product families for
industrial, automotive and consumer applications.
\ 4

Giving customers an ideal solution regardless of architecture preference.
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Freescale ColdFire+ and Kinetis - Product Overview
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Freescale ColdFire+

Core and System Power Memory and Clocks
ColdFire V1 C Management Memory Interfaces - p—
Loop
CPU Deb Power
| | ug Management Flash RAM =
Controller requancy-
Eﬂw Hardwara Locked Loop
Accumulator Divids 1.7V to 3.6V FlexNVM FlaxRAM :
Voltage Low/High-
Regulator - Frequency
Crossbar Interrupt Serial External Bus Oscillators
Switch Controller Programming | | intortace
(EzPort) {Mini- ) Internal
Diract Memory | [ Low-Leakage Refarance
Access Wake-Up Clocks
System Analog Timers Communication Human-
Security and Interfaces Machine
Integrity 16-bit ADC Timars x2 - Interface
EC x4 UART =2 with MI
: Smart Card (HM1)
CRC 12-bit ADC Carriar
Modulator USB OTG
Transmitter SPIx2 LS/FS GPIO
Watchdog Analog
Comparator Programmable USB Ch Capacitive
e e Delay Block FS/SAl Dmm Touch Sensa
| Erenption ||| e-bitpac
i cryption !
h (CAL) ! F|_|1T_Ddl.I|D External
[T Imer Intarmupt
pmEmEmEEEEEmE==- "
] ﬁﬂ"dgg’“ | 12-bit DAC Low-Power
" Ga:ﬂlrat;r : Timers x2
1
ecmmmmmmm Voltage
Refarence
y 7 Onky on JF, Only on Only on JF, Only on
LEGEND ' __!QFand QM QH and QM JU, QF and QU JFand JU
&,
L 4
Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. : > freesc a Ie ™

BeeKit, BeeStack, CoreNet, the Energy Efficient Solutions logo, Flexis, MXC, Platform in a Package, Processor Expert, QorlQ, QUICC Engine, SMARTMOS, TurboLink and VortiQa are trademarks of Freescale .
Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2011 Freescale Semiconductor, Inc. semiconductor



Expanding Freescale’s Extensive 32-bit Solutions Portfolio

Market-leading software
enablement — IDE, RTOS
and initialization tools from )
Freescale and leading ARM flash process with
ecosystem providers to speed FlexMemory EEPROM

time to market I More than 40 New 90nm capability
ColdFire+ MCuUs

Innovative low-power
90nm thin film storage

More than 200 New 90nm
Kinetis MCUs

Hundreds of new 32-
bit mixed-signal MCUs

‘ Ultra-low power
with huge performance,

consumption with flexible
memory and feature power management to
scalability = — balance performance
and battery life

More than 240 new 90nm 32-bit MCUs
in scalable product families

<
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90nm Thin Film Storage with FlexMemory Technology

90nm Thin Film Storage: split-gate non-volatile memory

Freescale’s 90nm Thin Film Storage (TFS) flash memory technology with
FlexMemory will deliver outstanding performance, value, reliability and

low power for next generation industrial and consumer microcontrollers. — “eescale-ﬂﬂmms
Q Industry leading bit-level reliability through
revolutionary silicon nanocrystal technology
O Fast, low-voltage transistors that provide low- Firmware
power read capability and help satisfy the
increasing demands of power-sensitive Main Program
applications with full flash operation specified Memory
down to 1.71 volts
O Flash access times of >30 nanoseconds; and Memory
excellent area efficiency, enabling a rich level of XBS4— Interface |4 .
memory and peripheral integration across flash and Control R !
densities, while maintaining optimal MCU cost Logic = | =
S FlexNVM =
I | @D
3 _ =
o [ Firmware Lk
o e
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90nm Thin Film Storage with FlexMemory Technology

90nm Thin Film Storage: split-gate non-volatile memory

Attribute Traditional Embedded EEPROM FlexMemory
Read-while-write with
Yes Yes
program memory
Granularity Byte write/erase Byte write/erase
~1.5msec ~100usec
Write time : (word or byte program, brown-outs w/o
(byte write only) :
loss or corruption of data)
Erase + write time ~5-10 msec ~750 usec + ~750 usec (1.5 msec)

SoC implementation and
Guaranteed endurance 50-300K cycles (fixed) user configurable, can
exceed 10M cycles

Minimum write voltage 2.0V 1.71V

Programmable trade-off - quantity

Flexibility Fixed by part number vs. endurance

<&
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Freescale Tools Support
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CodeWarrior v10.x (Eclipse IDE)
and ProcessorExpert

MQX System

Tower System

ColdFire+ and Kinetis solutions are supported by Freescale’s industry-leading
software enablement — CodeWarrior, MQX™ and Processor Expert

See for 'CodeWarrior Development Studio for Microcontrollers v10.0 (Eclipse)' >> http://iwww.freescale.com/webapp/sps/site/prod_summary.jsp?code=CW-MCU10&tid=CWH
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What is FSL MQX?
v RTOS (Full priority-based, pre-emptive scheduler)

CodeWarrior

v Real-time TCP/IP Com. Suite development
[TCP/IP, FTP, Telnet, DHCP, SNMP etc.] B
v USB Host - HID, MASS, HUB
' USB Device - HID, MASS, CDC M ools
v MS-DOS File System (MFS) 31 Party:
v PC Host Tools (MQX é)ASRAware)
v BSP I/O Driver: CAN, UART etc...
v HTTP Web server
Open Source BDM
31 party:
Emulator/Probe
Pi-Hosted
Highlights

Freescale MQX RTOS

ww.treescale.comlmnx

MQX RTOS
Optional
Services

Core Services MQX RTOS

BDMf
JTAG

On-Device

Demo Code Applications
Customized
Applicati
Application tasks & pplications
industry-specific libraries

Application

Enablementé
Layer

So1y
Jaway3
wa)shs ajld

18ALIg M0s1q

MCF5225x Microcontroller Hardware

. Freescale Enablement (MGIX)

Customers get access to source code, & can edit source code (remain with customer).
Fully optimized, integrated, tested, & configurable with our MCUs, Demo boards and CodeWarrior.
MQX is approved for use in Medical & Aerospace applications, & been in industry for 15years.
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Freescale MQX™ Add-on Software

Other Freescale MQX products are pre-integrated

by a broad ecosystem of Freescale Alliance
members. If you cannot find the protocols you

require, please contact our partners, for up to date

information.

Available Pre-Integrated Software:
802.11b Wi-Fi Software Module
Real-Time TCP/IP Communication

Suite (RTCS) Optional Components

Network Security Protocols
PEG+ Graphics Library
SEGGER emWin Graphics Library/GUI
CANopen Master/Slave for Embedded Devices
Industrial Network and Field Bus Protocols
SFFS Flash File System

Freescale eGUI ( Driver for Display )

Freescale MQX RTOS

Add-on Software, & Features

www.IreescaIe.comImK

Task-Aware Debugging (TAD)

Supported with CW Professional Suite:

v Task Summary Display
v Task Stacks Display

v Task Semaphore Display
v Task Ready List Display
v Tasks Queues Display

v Memory Pools Display

v Memory Blocks Display
v Memory Partitions Display
v Semaphore Display

v Mutexes Display

v Events Display

v Logs Display

v 10 Devices Display

v Interrupts Display

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off.
BeeKit, BeeStack, CoreNet, the Energy Efficient Solutions logo, Flexis, MXC, Platform in a Package, Processor Expert, QorlQ, QUICC Engine, SMARTMOS, TurboLink and VortiQa are trademarks of Freescale
Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2011 Freescale Semiconductor, Inc.

Debug Data |MQX RTCS Tools Processor Expert Device Initislization

gp | Kernel Data
=]
RN il Bwl
Task Summary
Ready Queues
Stack Usage
By & “ tflash_d.elf (2: Sh
Memory Poals
Memary Bz ® 03O
Di  Memory Extension Blacks -
o Lightweight MemaryPool __ewit_funchion_intemal
234K 1 Partition Summary
150K
337K 21 Message Queues
53772 Message Pools QE:IS_
34506 Lightweight Message Queues petine
42692 2
13780 80 Lightweight Events
2710 Lightweight Semaphares
2756
5 Events
22 Mutexes
0 Semaphores
a Task Queues
330
1188 Tnitislization
8 Interrupt Summar v
g 10 Devices
s Lightweight Timer Queues
0 Kernel Log
426 Log Summar v re
230 Names TS
5508 B } % E
MQX Cata ¥ else {
Performance Dotz ELEID
Close All
Help cha
About _CH
<% B
| 1 <% Endi
L 4
o.°
L 4

freescale -

semiconductor



]
New Kinetis MCUs

ARM® Cortex™-M4 MCUs

Cortex-M4(F) new features DO N DO D (W W W D e e e
v Single cycle MAC (Up to 32 x 32 + 64 -> 64) m N .
v DSP extensions by default ] %WIC L INvIC ipﬂiﬁtﬂ‘ﬁit;
v Single Precision Floating Point Unit (optional) u
Freescale IP and Innovation [] 5 Memory
v On-chip instructions / data cache (optional) = L. prometon it
v Cross-Bar Switch (concurrent multi-master/slave access) [ jmnneaas E—’fff’y-g-?'f‘-j-T-:race e .
v On-chip DMA for CPU off-load W < D“PWDhPmG“” e IM
v Low-leakage Wake-up (in addition to AWIC) Unit I Z>-<

D 8 Bus Matrix
Freescale IP for Digital Signal Processing 2 UB e e eriohe I
v Motor Control:

Advanced algorithms, longer lifespan, power efficiency

v Automation
High calculation and algorithm bandwidth at a low cost

v Power management n3
Designed for low/battery powered systems with ARM Cortex-

v Audio and Video
5x performance improvement over software, making batteries last longer

Back\uams Gﬂ“\l\i\“h\&
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New Kinetis MCUSs - Signal Processing
ARM® Cortex™-M4 MCUs

CLASS INSTRUCTION ARMOE-S CORTEX-  CM4
M3 Kinetis Benchmark:
Arithmetic ALU operation (not PC) 1-2 1 1 EE )
ALU operation to PC 3-4 3 3 MBC CoreMark Code
cLz 1 1 1 :
QADD, QDADD, QSUB, QDSUB 1-2 n/a 1 a§ap oint of
QADDS, QADD16, QSUBS, QSUB16 n/a n/a 1 Comparison, Result <1.3
QDADD, QDSUB n/a n/a 1 CPU cycles per flash
QASX, QSAX, SASX, SSAX n/a n/a 1
SHASX, SHSAX, UHASX, UHSAX n/a n/a 1 access (< 0.3 wait
SADD8, SADD16, SSUB8, SSUB16 n/a n/a 1 States)@mo MHz
SHADD8, SHADD16, SHSUB8, SHSUB16 n/a n/a 1 :
UQADD8, UQADD16, UQSUB8, UQSUB16 n/a n/a 1
UHADD8, UHADD16, UHSUB8, UHSUB16 n/a n/a 1 i
UADDS, UADD16, USUB8, USUB16 n/a n/a 1 This approaches
UQASX, UQSAX, USAX, UASX n/a n/a 1 1C)/C’e/aCCeSS as the
UXTAB, UXTAB16, UXTAH n/a n/a 1 C
USAD8, USADAS8 n/a n/a 1 ore frequency
MultiplicationMUL, MLA 2-3 1-2 1 \ approaches 50 MHz,
MULS, MLAS 4 1-2 1
SMULL, UMULL, SMLAL, UMLAL 3-4 5-7 1
SMULBB, SMULBT, SMULTB, SMULTT 1-2 n/a 1
SMLABB, SMLBT, SMLATB, SMLATT 1-2 n/a 1 Cortex-M4
SMULWB, SMULWT, SMLAWB, SMLAWT 1-2 n/a 1 .
SMLALBB, SMLALBT, SMLALTB, SMLALTT 2 - 3 n/a 1 Slngle
SMLAD, SMLADX, SMLALD, SMLALDX n/a n/a 1
SMLSD, SMLSDX n/a n/a 1 CyCIe
SMLSLD, SMLSLD n/a n/a 1 MAC
SMMLA, SMMLAR, SMMLS, SMMLSR n/a n/a 1
SMMUL, SMMULR n/a n/a 1
SMUAD, SMUADX, SMUSD, SMUSDX n/a n/a 1
UMAAL n/a n/a 1 j
Division SDIV, UDIV n/a 2 -12 2 -12
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New Kinetis MCUs - Math & DSP Library

ARM® Cortex™-M4 MCUs

Complimentary Math and DSP Library including:

v C callable and operating system independent functions

v Functions optimized for ARM Cortex-M4 using compiler intrinsics for DSP/SIMD instructions
v Separate functions for 8-bit, 16-bit, 32-bit integers and 32-bit floating-point values
v

Supports many math and DSP functions: Vector Math
— v Absolute value

Filtering . v Add (element by element)
v Biquad cascade direct form 1 (IIR) v Vector dot product
v Convolution v Multiply elements
v Partial convolution v Invert sign (negate)
v FIR (transversal) filter v Add constant offset
v Polyphase FIR decimator v Scale by constant
v Polyphase FIR interpolator v Shift left/right
v LMS adaptive filter v Subtract (element by element)
v Normalized LMS adaptive filter Fast Math
v Sparse FIR filter v Sine, Cosine, Square root
v Correlation . Interpolation (linear and bilinear)
v 64-bit high precision biquad filters Complex Math
v FIR lattice filters v Complex conjugate
v Direct form 2 transposed IIR filter v Complex magnitude
v lIR lattice filters v Complex magnitude squared

Transforms v Complex by complex multiplication
v Complex forward FFT v Complex by real multiplication
v Real FFT v Complex dot product
v Inverse real FFT Statistics
v Discrete cosine transform v Maximum / minimum value
v Inverse discrete cosine transform v Mean

Matrix addition, subtraction, transpose, scaling, inversion v Power

Controller v Root mean square (RMS)
v PID controller v Standard Deviation
v Field oriented control (clarke and park transforms) v Variance

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off.
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New Kinetis MCUSs - Signal Processing
ARM® Cortex™-M4 MCUs

Audio improvements using Cortex-M4

v Core loop cycle advantage of 4x to 8x Audio — Window Overlap and Add 1.8x — 2.6x faster
= Mixed bit width arithmetic (DSP instruction) FIR Filter 2x faster
= Packed processing with SIMD MP3 Decoder 2x faster

v Registers usage is comparatively less WMA Decoder 1.6x faster

v Overall cycle advantage of approximately 2x Motor Control — Clarke Transform 5x faster

v Lesser code size further improves performance Motor Control - Park's Transform Ix faster

Motor Control using Cortex-M4

v New DSP oriented instructions enable a new level of sophistication in sensorless control

= Faster control loops — more responsive to speed commands and changing loads
= More sophisticated estimators for sensorless control

Cortex-M4 energy efficiency
v Chip can be clocked at half (or less) the MHz of Cortex-M3 to accomplish same workload

v Leads to longer battery life and higher energy efficiency

<&
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New Kinetis MCUs - SFPU Features

ARM® Cortex™-M4 MCUs

v Provides conversions between v Sixteen 64-bit doubleword registers, D0-D15.

v fixed-point and floating-point data formats v Thirty-two 32-bit single-word registers, S0-
v floating-point constant instructions. S3L.

v Provides floating-point computation functionality that is
compliant with the ANSI/IEEE Std 754-2008, IEEE Standard
for Binary Floating-Point Arithmetic.

Memory Feature Options Packages
. . . S = =lellelzlel=
v Fully supports Single-precision - gd AEEAHHEHEHHE
: 2 .| s HHNEHEEHEHEEE
El2 s 2|2, HHENHBENHEREE
v Add s AL IR AR RHHHAABHEHHHEHHHHHEE
MK10N32Vyy50 0 | 2 | - | 8 S I I e
v SUbtraCt MK10N54Vyy50 50 | 64 | - | 18 FM| FT | LF [ FX |LH| Lk |cB
MK10X32Vyy50 50 | 32 [2m2 ] 8 S G A I R
; MK10X64Vyy50 50 | 64 |2m2 | 18 S R I e
v MUItlpIy MK10X128Vyy50 s0 | 128 | 2m2 | 32 x| i | |es{ e fme
.. MK10X128Vyy72 2 | 128 | 2m2 | 32 x| i | e |es{ e [me
/ Dlvlde MK10X256Vyy 72 2 256 2/32 G4 LK |CB|LL |ML
MK10X128Vyy100 100 128 | 4/128 32 414 JAAd]A LG [MD
v Multlply and accumulate MEK10X256Vyy100 100 | 256 |4/256 | &4 J14 Jlalaly La |MD
MK 10N512\yy 100 wo | s12 | - | iz 41y 1k [ca[ 1 {m|La|mp
. MK10X512Vyy120 120 512 |18/512| 128 16 I I I I U I I I Y O I LG |MD
v Square rOOt Operatlons- MK10X512Vyy150 1 150 | s12 |1emiz| 128 | 16 | IS d I Y LQ |MD
MK10N1MoVyy120 >= 120MHZ 120 | 1024 | - 128 | 16 [ J|d Il ddld LQ |MD
MK10NTMOVyy150 4 150 1024 - 128 16 I Y Y I I Y [ LG |MD
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New Kinetis MCUs

More than 200 NEW Parts 7 scalable Family

Floating Point Unit  Ethernet (IEEE® 1588)
NAND Flash Controller Encryption (CAU+RNG) Common Common Common Development
LCD (Segment/Graphics) Dual CAN System IP Analog IP Digital IP Tools
USB OTG (FS and HS) Hardware Tamper Detect
l l ?RAM Controller ?&?xﬁuﬁ? Bundled IDE
Core w/DSP 16-bit ADC w/Processor
Instructions 12C Expert
FlexMemory w/ . Bundled 0S8
EEPROM ammablo (1s) USB, TCP/IP,
i Prog Securi
Capability Gain Amplifiers ecunty
Next-Generation UART/SPI Modular Tower
ey o
IFgast :.ccglslg ! Programmable Development
. 12-bit DAC Delay Block System
K30 Family Low-Voltage,
50-100 MHz, 64-512 KB oI JO Low-Power Application
64-144 pin Multiple Operating Extemnal Bus Software
Modes, Interface Stacks,
N Clock Gatin -
b 3 g . Peripheral
K20 Family N\ (1.71V-3.6V w/5V High-Speed Drivers and App
50-150 MHz, 32 KB-1 MB QI®X IOIO) Tolerant 1/0) Comparators Motor Control Libraries
e Timers
32-144 pin Memory (Motor Control,
(ﬁ Protection Unit HMI, USE)
K10 Family Low-Fower eSDHC
50-150 MHz, 32 KB-1 MB C X JOI0I 10l DMA Touch Sensing Broad Third-Party
32-144 pin SRAM RTC Ecosystem

32-bit Kinetis MCUs represent the most scalable portfolio of ARM® Cortex™-M4 MCUs in the industry. The first phase of the portfolio
consists of five MCU families with over 200 pin-, peripheral- and software compatible devices with outstanding performance, memory
and feature scalability. Enabled by innovative 90nm Thin Film Storage Flash with unique FlexMemory (configurable embedded
EEPROM). Kinetis features the latest low-power innovations and high performance, high precision mixed-signal capability. Kinetis
MCUs are supported by a market-leading enablement bundle from Freescale and ARM 3rd party ecosystem partners.

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off.
BeeKit, BeeStack, CoreNet, the Energy Efficient Solutions logo, Flexis, MXC, Platform in a Package, Processor Expert, QorlQ, QUICC Engine, SMARTMOS, TurboLink and VortiQa are trademarks of Freescale

Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2011 Freescale Semiconductor, Inc.
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New Kinetis MCUs - Compatibility

To simplify your application’s hardware and software
design, all the Kinetis microcontroller families have
unprecedented compatibility and scalability.

Kinetis Family | Differentiating Peripherals

Ethernet Encryption,
Tamper Detection,
DRAM Controller

ARM® Cortex™-M4 MCUs

K60

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off.

BeeKit, BeeStack, CoreNet, the Energy Efficient Solutions logo, Flexis, MXC, Platform in a Package, Processor Expert, QorlQ, QUICC Engine, SMARTMOS, TurboLink and VortiQa are trademarks of Freescale

Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2011 Freescale Semiconductor, Inc.

K10 Baseline USB LCD
K20
K20 Baseline + USB
K30 Baseline + LCD K10 K40
K40 Baseline + USB + LCD
K60 Baseline + USB + Ethernet + Encryption + LCD K30 usBe
Tamper Detect + DRAM Controller
<
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32-bit ARM
Cortex-M4 Core
w/ DSP Instructions

Next Generation
Flash Memory
High Reliability,
Fast Access

FlexMemory w/
EEPROM capability

SRAM

Memory
Protection Unit

eDMA

Low Voltage,

Low Power Multiple
Operating Modes,

Clock Gating

(1.71V-3.6V, optional
with 5V tolerant I/O)

-40°C to 105°C

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off.
BeeKit, BeeStack, CoreNet, the Energy Efficient Solutions logo, Flexis, MXC, Platform in a Package, Processor Expert, QorlQ, QUICC Engine, SMARTMOS, TurboLink and VortiQa are trademarks of Freescale

Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2011 Freescale Semiconductor, Inc.

16-bit ADCs

Programmable
Gain Amplifiers

12-bit DACs

High-speed
Comparators

Low-power
Touch Sensing

Kinetis MCUs

ARM® Cortex™-M4(F)
More than 200 NEW
Parts 7 scalable Family

Common Common Common
System IP Analog IP Digital IP

CRC
1’C
SAI (12S)

UARTS/SPIs

Programmable
Delay Block

External Bus
Interface

Motor Control
Timers, PIT, LPT

eSDHC

RTC
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Kinetis MCUs

*

Baseline

4

Common Common Common
System IP Analog IP Digital IP

32-bit ARM
Cortex-M4 Core
w/ DSP Instructions

Next Generation
Flash Memory
High Reliability,
Fast Access

FlexMemory w/
EEPROM capability

16-bit ADCs

Programmable
Gain Amplifiers

CRC

1’C

SAI (12S)

UARTS/SPIs

Programmable

12-bit DACs Delay Block
SRAM
External Bus
Memory Interface
Protection Unit igh-
Ci‘)'g]h :2;2?5 Motor Control
eDMA P Timers, PIT, LPT
Low Voltage, eSDHC
Low Power Multiple Low-power
Operating Modes, Touch Sensing RTC
Clock Gating
(1.71V-3.6V, optional
with 5V tolerant I/O)
-40°C to 105°C
< 4
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K60

256KB-1MB,
100-256pin

K40

64-512KB,
64-144pin

K30
64-512KB,
64-144pin

K20
32KB-1MB,
32-144pin

K10

32KB-1MB,
32-144pin

o\ o
N o & '@
) N O N S
E LTS ¢
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Kinetis MCUs

ARM® Cortex™-M4(F)
More than 200 NEW
Parts 7 scalable Family

Common Common Common
System IP Analog IP Digital IP

32-bit ARM
Cortex-M4 Core
w/ DSP Instructions

Next Generation
Flash Memory
High Reliability,
Fast Access

FlexMemory w/
EEPROM capability

SRAM

Memory
Protection Unit

eDMA

Low Voltage,

Low Power Multiple
Operating Modes,

Clock Gating

(1.71V-3.6V, optional

with 5V tolerant I/O)

-40°C to 105°C

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off.
BeeKit, BeeStack, CoreNet, the Energy Efficient Solutions logo, Flexis, MXC, Platform in a Package, Processor Expert, QorlQ, QUICC Engine, SMARTMOS, TurboLink and VortiQa are trademarks of Freescale
Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2011 Freescale Semiconductor, Inc.

CRC
16-bit ADCs
[2C
Programmable SAI (12S)
Gain Amplifiers
UARTS/SPIs

12-bit DACs Programmable

Delay Block
External Bus
Interface
ckgg]h';‘gﬁf,fs Motor Control
P Timers, PIT, LPT
eSDHC
Low-power
Touch Sensing RTC
*128k Flash and higher
[1 FlexCAN @ 64k Flash]
**120MHz & 150MHz only
**+256 pin only
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K70

512KB-1MB,
196-256pin

K60

256KB-1MB,
100-256pin

K50

128-512KB,
64-144pin

K40

64-512KB,
64-144pin

K30
64-512KB,
64-144pin

K20
32KB-1MB,
32-144pin

K10

32KB-1MB,
32-144pin

\.\\ \Q'\ * é@ o
& A ST
<{°% (33’ & & \\(’o & /\'s‘(& \\&
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Qo \(J Q}Q &Q \2 R S$ Q)

32-bit ARM
Cortex-M4 Core
w/ DSP Instructions

Next Generation
Flash Memory
High Reliability,
Fast Access

FlexMemory w/
EEPROM capability

SRAM

Memory
Protection Unit

eDMA

Low Voltage,

Low Power Multiple
Operating Modes,

Clock Gating

(1.71V-3.6V, optional

with 5V tolerant I/O)

-40°C to 105°C

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off.
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Kinetis MCUs

ARM® Cortex™-M4(F)
More than 200 NEW
Parts 7 scalable Family

Common Common Common
System IP Analog IP Digital IP

CRC
16-bit ADCs
12C
Programmable SAI (12S)
Gain Amplifiers
UARTSs/SPIs

12-bit DACs Programmable

Delay Block
External Bus
Interface
Cfih'zgiﬁfs Motor Control
P Timers, PIT, LPT
eSDHC
Low-power
Touch Sensing RTC
*128k Flash and higher
[1 FlexCAN @ 64k Flash]
**120MHz & 150MHz only
***256 pin only
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Kinetis MCUs

ARM® Cortex™-M4(F)
More than 200 NEW
Parts 7 scalable Family

System IP Analog IP Digital IP
000000000

512KB-1MB,
196-256pin 32-bit ARM Bundled IDE
Cortex-M4 Core 16-bit ADCs w/ Processor
K60 w/ DSP Instructions ic Expert
Zf(?ngétM'B’ . . . . . . . . Next Generation Bundled OS
-256pin
Elash M_em_o_ry Programmable SAI (12S) USB, TC_P/ IP,
K50 ‘ ‘ . ‘ High Reliability, Gain Amplifiers Security
Fast A
128'512K.B' astAACcess UARTS/SPIs Modular Tower
64-144pin FlexMemory w/ H/ware
K40 EEPROM capability T Programmable Development
Delay Block
64-512KB, ‘ . . SRAM y System
64-144pin External Bus Application
K30 Memory Interface Software
Protection Unit High-speed Stacks,
64-512KB Comparators Motor Control :
64-144pin eDMA Timers, PIT, LPT Peripheral
P Drivers & App.
K20 Low Voltage, eSDHC Libraries
32KB-1MB . . Low Power Multiple Low-power (Motor Control,
32-144pin' Operating Modes, Touch Sensing RTC HMI, USB)
Clock Gating
K10 ‘ (1.71V-3.6V , optional 128k Flash and higher Broad 3rd party
3322}(?‘3\/!5, with 5V tolerant 1/0) [1 FlexCAN @ 64K Flash] ecosystem
~acpn 40°C to 105°C #120MHz & 150MHz only
***256 pin only
< 4
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T
New Kinetis MCUs - Compatibility

ARM® Cortex™-M4 MCUs

To simplify your application’s hardware and software
design, all the Kinetis microcontroller families have
unprecedented compatibility and scalability.

Operating Parameters

Voltage Range

(VD) 1.71to 3.6V

Temperature
50 MHz 72 MHz 100 MHz 120 MHz 150 MHz Range (TA)

K10 \ 50 MHz

Maximum CPU 72 MHz
Frequency Tiers 100 MHz
K40 | (Max. CPUCLK) 120 Mz

K60
150 MHz

-401t0 105 C

K30 \

|
| K20 }
|
|

<&
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New Kinetis MCUs - Oscillator (OSC) Options

ARM® Cortex™-M4 MCUs

v Automatic Gain Control (AGC) to optimize power consumption in medium and
high frequency ranges using low—power mode
v High gain option in all frequency ranges

v Voltage and frequency filtering to guarantee clock frequency and stability

VLP Oscillator (0SC_VLP) Module VLP Oscillator (OSC_VLF) Module
DQ ody L OSC Clock Sources
VLP Oscillator (OSC_VLP) Module Conﬁguration for
Configuration for . 3 . external clock )
crystallresonator; Low Range- 32 - 40 kHz
g ;f)vvvv;req“ency’ Low TR External crystal
> oscillator or Medium Range: 1 — 8 MHz
n resonator
1L
High Range: 8 — 32 MHz
Configuration for crystal/resonator:
v Low Frequency, High Gain
v High Frequency, Low Power EXter.naI Square wave DC to 50 MHz
v High Frequency, High Gain mPUt clock

<&
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New Kinetis MCUs - Multiple Clock System (MCG)

ARM® Cortex™-M4 MCUs

MCG/ICS

See MCG chapter for more details

j—' TRACECLKIN

32kHz IRC
2MHz IRC MCGOUTCLK o1 = CG —= Core/ SYST_EI"I'I clocks
DCo DELL \r Dz = CG — Bus clock
Div3 CG FlexBus clock
Div4 CG Flash clock
PLL MCGFLLCLE
o | 48MHz
MCGPLLCLE LSEDIY = CG+—= USB clock
&
/ N\ USB_CLKIN
— FRAC e
EXTAL E‘L System SSS,IS.DN | o T—={CG— IS clock

—T@

XTAL [{—{ OSC
EXTAL3Z K RTC
XTAL32 [ ©OSC

-

SSI_CLKIN [—>|

T/

* CG: Clock gate

Clocking Diagram

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off.
BeeKit, BeeStack, CoreNet, the Energy Efficient Solutions logo, Flexis, MXC, Platform in a Package, Processor Expert, QorlQ, QUICC Engine, SMARTMOS, TurboLink and VortiQa are trademarks of Freescale
Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2011 Freescale Semiconductor, Inc.
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Low-power timer, TSI

Real-time clock
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T
New Kinetis MCUs - Multiple Clock System (MCG)

ARM® Cortex™-M4 MCUs

The Power Management Controller (PMC) generates a 1kHz clock (1LkHz LPO)

that is enabled in all modes of operation, including all low power modes.

This 1-kHz source is commonly referred to as LPO clock or 1-kHz LPO clock.

This clock feeds the following destinations:
v Watchdog

v External watchdog monitor (EWM)

v Low-Power timer

v Port Control digital clitch filters

v Reset glitch filter

Class B: [EC 60730 compliant

by providing syste‘m
robustness, diagnostic and
self test mechanisms to ensure

safe operation of hardw?re and
software in application

2 7
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New Kinetis MCUs - Watchdog

ARM® Cortex™-M4 MCUs

v Independent clock source input and choice for different clock connections Software RESET
(independent from CPU/Bus clock)

‘SYSRESETREQ‘ bit in the NVIC

can be set to force @ software

reset on the device.

This reset forces @ system reset of

all major components except for
the debug module. A s&t\rﬁrteo »

\ :
within 256 bus clock cycles of being unlocked. e ees o eHSW]
v Users need to always update these after unlocking,

v Unlock sequence for allowing updates to write-once
WDOG Control/Configuration bits.

v All WDOG Control/Configuration bits are writeable once only,

within 256 bus clock cycles. Failure to update resets the system.

v Programmable Timeout period, specified in terms of number of WDOG clock cycles.
v Window Refresh Option, programmable window

v Ability to test WDOG timer and reset, with flag indicating watchdog test.

Class B: IEC 60730 compliant
by providing system
This test can be permanently disabled. robustness, diagnostic and

. . . i nsure
v" Quick Test — Small timeout value programmed for quick test. self test me'chan;s:;:;;:re and
v Byte Test — Individual bytes of timer tested one at a time. safe operation Of 10 tion

software in applica
|

2 7

2" freescale

semiconductor

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off.
BeeKit, BeeStack, CoreNet, the Energy Efficient Solutions logo, Flexis, MXC, Platform in a Package, Processor Expert, QorlQ, QUICC Engine, SMARTMOS, TurboLink and VortiQa are trademarks of Freescale
Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2011 Freescale Semiconductor, Inc.



]
New Kinetis MCUs - External Watchdog Monitor (EWM)

ARM® Cortex™-M4 MCUs

v Independent 1kHz LPO clock source input (independent from CPU/Bus clock)
v Programmable Timeout period, specified in terms of number of EWM clock cycles

v Windowed Refresh Option

v Provides robust check that program flow is faster than expected
v" Programmable window

v Refresh outside window leads to EWM_OUT _b pin assertion F(g;::ig”: \7v ;‘?d:ndant watchdog system,
v Robust refresh mechanism designed to mzn(ijtg?;\j’(?:r,r:(;rl E;,Emfi :
Write values of 0xB4 and 0x2C to EWM Refresh Register within p‘r/‘c/j/’i,daesstg Zr:ii oltware flow. Th",s S
15 bus clock cycles of each other, to WDOG Refresh Register Internal watchdog ”?artnreecszat];] '32 Eé@es
CPU and peripherals,

v One output pin, EWM_OUT pin, when asserted

is used to reset or place the external circuit into safe mode

v One input pin, EWM_IN, allows an external circuit to control the EWM_OUT pin

2 7
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Kinetis Families
WITHOUT
FlexMemory

Kinetis Families
WITH
FlexMemory

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off.
BeeKit, BeeStack, CoreNet, the Energy Efficient Solutions logo, Flexis, MXC, Platform in a Package, Processor Expert, QorlQ, QUICC Engine, SMARTMOS, TurboLink and VortiQa are trademarks of Freescale

New Kinetis MCUs - Compatibility

ARM® Cortex™-M4 MCUs

32 KB 64 KB 128 KB 256 KB 512 KB 1iMB
Flash/ Flash/ Flash/ Flash/ Flash/ Flash/
8 KB 16 KB 32 KB 64 KB 128 KB 128 KB
SRAM SRAM SRAM SRAM SRAM SRAM
K10 | | K10
K20 \ [ K20
K60
32 KB 64 KB 128 KB 256 KB 128 KB 256 KB 512 KB
Flash/ Flash/ Flash/ Flash/ Flash/ Flash/ Flash/
32 KB 32 KB 32 KB 32 KB 128 KB 128 KB 256 KB
FlexNVM | | FlexNVM| |FlexNVM| | FlexNVM | | FlexNVM | | FlexNVM | | FlexNVM
/8 KB /16 KB /32 KB /64 KB /32 KB /64 KB /128 KB
SRAM SRAM SRAM SRAM SRAM SRAM SRAM
K10
K20
K30
K40
K60

Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2011 Freescale Semiconductor, Inc.
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32-pin QFN 5Xx5mm 0.5mm K10, K20
48-pin QFN 7X7mm 0.5mm K10, K20
48-pin LQFP 7X7mm 0.5mm K10, K20
64-pin QFN 9x9mm 0.5mm K10, K20, K30, K40
64-pin LQFP 10 x 10 mm 0.5mm K10, K20, K30, K40
80-pin LQFP 12 x 12 mm 0.5mm K10, K20, K30, K40
81-pin MAPBGA 8x8 mm 0.65 mm K10, K20, K30, K40
100-pin LQFP 14 x 14 mm 0.5mm K10, K20, K30, K40, K60
121-pin MAPBGA 8x8 mm 0.65 mm K10, K20, K30, K40, K60
144-pin LQFP 20 x 20 mm 0.5mm K10, K20, K30, K40, K60
144-pin MAPBGA 13 x 13 mm 1.0 mm K10, K20, K30, K40, K60
196-pin MAPBGA 15x 15 mm 1.0 mm K60
256-pin MAPBGA 17 x 17 mm 1.0 mm K60

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off.
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New Kinetis MCUs - Compatibility

ARM® Cortex™-M4 MCUs

Ethernet Encryption, K60

Tamper Detection,
DRAM Controller ’/’
usB f’ K20 '\LCD

K10 K40

Lonk’ K30 ‘j USB

QFN/LQFP Packages:
Optimized for 2 layer board designs

MAPBGA Packages:
Optimized for 4 layer board designs
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DIGITAL I/0 = UART, SPI, I2C, CAN, TIMER, etc.

ANALOG I/0 = OSC, ADC, CMP, etc.

<

K10
48-pin

DIGITAL I/O

General Purpose

DIGITAL 1/O

K10 = K20 & K30 = K40 = Add USB

DIG /ANA I/O

New Kinetis MCUs - Compatibility

DIGITAL I/O

S ———

Coomio ]
DIG/ANA1/O + LCD power

K30

64-pin or 80-pin

96 segments 192 segments

(8x 12) (8 x 24)

DIGITAL /0O

=The only difference will be 4 extra USB pins and 4 less digital I/O pins

K10 - K30 & K20 - K40 = Add Segment LCD
=Digital & Analog /O signals maintain placement order

=Segment LCD signals are muxed with existing Digital & Analog 1/O signals
=Most Digital I/O signals muxed with Segment LCD signals become available on added pins by larger package

K20 =» K60 = Add Ethernet

=All Ethernet signals are muxed with existing Digital & Analog 1/0O signals

DIGITAL 1/O

N
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New Kinetis MCUs - Memory / Compatibility

ARM® Cortex™-M4 MCUs

ARM® Cortex™-M4 MCUs Memory Map

System address map

0XE0100000 TR OXFFFFFFFF
OXEODFFO00 External PPB System
0XED042000 et ¥s
DXE0041000 = 0xED100000
0xED040000 Private peripheral bus - External
0XED040000
Private peripheral bus - Internal
0xE0040000 Reserved 0XE0D00000
OxE0DOFO00 ) Scalable > FlexMemory
DXEOQDEN0O 4
0XE0003000 Reserved
x FPB External device 1.0GB
DXE0002000 S
DXE0001000 —
DXE00D0000 0xAD0DO00D
0x44000000

External RAM  1.0GB
32MB  Bit band alias

0x42000000 0x60000000
31MB

Peripheral  0.5GB

0x40100000 ™M Bit band region Mixed Signal . Enablement
0x40000000
nizmooooo 0x40000000
) SRAM 05GE Mu.re than 200 new parts

32MB  Bitband alias Five scalable families
0x22000000 0x20000000

Jime 0.5GB
0Dx20100000 : Code ’
0%20000000 1MB Bit band region

0x00000000

For more Details: Cortex®-M4 Technical Reference Manual (Revision r0pl)
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New Kinetis MCUs - Memory / Compatibility

ARM® Cortex™-M4 MCUs

BXR000_BO0E BxB000_DOA
- PFlash .. SElash
BxPERd_paas
d endent Flash Reserved 51268
Indep x1060_80ae o068 0000
banks enable FlexNVM . -
urrent code Prlaen_ooee Reserved
conc ) d @ul468_0068 FlexRAM - Reserved
exe_CUt|°“ an Bx1460_1868 Reserved ex1460_1004
flrmware exaFre_eeoe [ Systern RAM TCMEIEKE System RAM TCMEE(B ex1FFF_0oae
Updates exzec0_00%0 | System RAM TCMU_ System RAM TCMU | exzee0_ece0
The program flash e Reserved Reserved e poce
blocks support a Pt TCMU Bitband Alias, TCMU Bitband Aliag | ****-**
f ature in 2220 _Deaa Resewed Resewed Bx2220_0deed
ap 1e
swap in oxsece 000 [~ AIBSN) Peripherals AIPSO0 Peripherals__| ®%-6e
which the starting S12K8 : 3.1
< can be Gruces.cooe [ AIPST Peripherals AIPS1 Peripheralg,_| *“**
addres GrawrFeed [ GPIO Peripheral GPIO Peripheral | *“*-%%
swapped- exae10 pece Reserved e Reserved oxa010_600E
. ; ram
(devices with Progi exa200 0902 [~ Periph Bitband Alias Periph Bitband Alias | #-%0e¢
flash only have EBx4408 Booe o= 22 aa00 avee
ntiguous blocks of Reserved Reserved
c;:'o gram flash in the SEESS Flexbus - Flexbus |
memory map) Pt | Private Peripheral Private Peripheral |-
BxEale_paea BxEQLR_BaoE
BxFFFF_FFFF Resewa Reseweu BxFFFF_FFFF
Whit FlexMemory Whitout FlexMemory
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New Kinetis MCUs - Flash Programming

ARM® Cortex™-M4 MCUs

There are several options availabe for programming
the on-chip flash for Pioneer family devices:

v JTAG/cJTAG: Debugger interfaces with programming capability
v EzPort: SPI flash style programming interface
Updated version of the module available on Kirin family parts

v Software : Resident flash programming routines useful for firmware updates in the field

EzPort Feature: Serial interface that is compatible with a subset of the SPI format.
= Able to read, erase and program flash memory

= Supports section program command for most efficient programming

Able to reset the micro-controller, allowing it to boot from the flash memory after the memory has been configured
= EzPort can be made available on the JTAG header (10-pin or 20-pin)
= EzPort can program the flash faster than JTAG

«Using EzPort on JTAG header allows for faster programming option without needing an additional header
Will be supported by CodeWarrior tool chain

= EzPort force disable option bit in flash option register

«User programmable bit that can disable entry into EzPort mode
«Prevents accidental entry into EzPort mode

«Extra system security (prevents EzPort from being used as a security exploit)

2 7
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New Kinetis MCUs - SRAM

0x2000_0000 — SRAM_size/2

~, [SRAM_L
I
SRAM performance for core accesses: é Tightly Coupled Hemory Lower (TCHL)
v Instruction fetch from TCML has zero wait states &
OX1FFF_FFFF

v Instruction fetch from TCMU has one wait state 0x2000_0000

_ ~ | |[SRAM_U
v Data fetch from TCML and TCMU have zero walit states P
N
. . . . o Tightly Coupled Memory Upper (TCKU)
Access to invalid memory regions will cause = v
. o
a transfer access error exception %) 0X2000 0000 + SRAM size/2 - 1
SRAM retained in low Power modes The on-chip SRAM is implemented with TCML:TCMU

ranges forming a contiguous block of memory.

v The SRAM is retained down to VLLS3 mode
v In VLLS2 the 4kB region of SRAM_U [0x2000_0000 to 0x2000_OFFF] is powered
v In VLLS1 no SRAM is retained. However, the 32byte regsiter file is available

The following simultaneous accesses can be made to TCML and TCMU SRAM arrays:
v Corei i SRAM SIZE
ore !nstructfon (TCML) and core data (TCMU) orTions (@) | T «e) | Tomu kB)
v Core instruction (TCML) and non-core master (TCMU)

128 64 64
v Core data (TCMU) and non-core master (TCML)
: 96 32 64
v Two non-core masters cannot access the same SRAM array simultaneously
because of XBS (Crosshar Switch) arbitration o 32 32
32 16 16
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New Kinetis MCUs - Low Power Modes
ARM® Cortex™-M4 MCUs

Freescale

extended

ColdFire+ and Kinetis
, Extended Power Modes

typical

ARM Cortex-M4
Power Modes

Low Power Modes: Typical Power Modes

in an Embedded System

10 modes of operation are supported to allow | RUN | :
. . RUN : : RUN !

the user to optimize power consumption for the | VLPR | i
level of functionality needed. | e |; ;
WAIT : f SLEEP i

[ wew | a
Nano-amp current consumption . i| STOP |E :
with BAM retention Extended battery life :| |E i

; VLPS i :

. Minimize average power consumption in : E i

Wake-up time as fast as 4 uS frequent power mode change applications STOP .| LLS |: DEEP SLEEP :
. o : VLLS3 E :

: Full flexibility for functionality '| |*. i
Multiple power modes vs. power consumption '| |5 i

: VLLS2 ; !

200 uA/MHz normal run mode Device can be active with minimal : : !
power consumption I| VLLSA |; :
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New Kinetis MCUs - Low Power Modes
ARM® Cortex™-M4 MCUs

Typical

R i e Rt . Recovery
: Typical Power Modes 5 ARM Cortex-M4 ColdFire+ and Kinetis - ] .
' in an Embedded System | Power Modes | Extended Power Modes ' Time: 1DD:
E § | : Starting @
| ! RUN :

; N 5 N ) ! <200UA/MHz
: |

i 5 : VLPR :

! l .

5 % r !

i E : WAIT ;

i WAIT 5 SLEEP ; :

! ! .

; 5 F VLPW , 4uUs

é ; i i

g 5 i STOP | 4Us

é ; ; i

i ! F VLPS ; 4us

% ) |

| s ! sz , LLS ! 4us 1.2uA - 7UuA
: f |

| E : VLLS3 ; 35uUs 1uUA - 5UA
z z ;

; E : VLLS2 ; 35us 750NnA - 2UA
i ! 1

! 1 , I

e e | VLLS1 . 100us  5oonA - 1.50A
: ! + EE restore

Values subject to change
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New Kinetis MCUs - Low Power Modes
ARM® Cortex™-M4 MCUs

Run MCU can be run at full speed.
Wait Allows peripherals to function, while CPU goes to sleep reducing power consumption.

CPU and peripheral clock maximum frequency is restricted. CPU/Platform clock

VLP Run IS restricted to 2MHz. Flash access is restricted to 1MHz. LVD is off.

VLP Wait  Similar to VLP Run, with CPU in sleep to further reduce power.

Stop MCU is in static state. Lowest power mode that retains all registers while maintaining LVD protection.
VLP Sto MCU is in static state with LVD operation off. Lowest power mode with
P ADC, LPT, RTC, LCD, HSCMP, DAC, and pin interrupts functional.
L Sto MCU is in low leakage state retention power mode. LLWU controls wakeup sources
P including LPT, RTC, LCD, HSCMP, DAC and select pin interrupts.
VLL Stop 3 Powering down most internal logic. All system RAM contents are retained and I/O states held.

LLWU controls wakeup sources (up to 16 GPIOs, LPT, RTC, LCD, HSCMP, and DAC)
VLL Stop 2  Similar to VLL Stop 3, partial system RAM retention. FlexRAM contents can optionally be retained.
VLLStop1  Similarto VLL Stop 3, with only 32 byte register file retention.

<&
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New Kinetis MCUs - Low Power Modes

Modules STOP VLPR VLPW VLPS LLS VLLSx
Regulator ON low power low power low power low power low power
LvD ON disabled disabled disabled disabled disabled
1kHz LPO ON ON ON ON ON ON
System oscillator ERCLK optional | ERCLK max of | ERCLK maxof | ERCLK max of limited to low limited to low
(OSsC) 4MHz crystal | 4MHz crystal 4MHz crystal range/low range/low power

power

MCG static- IRCLK op-| 2 MHz IRC 2 MHz IRC static - no clock | static - no clock OFF

tional; PLL option- output output

ally on but gated
Core Clock OFF 2 MHz max OFF OFF OFF OFF
System Clock OFF 2 MHz max 2MHz max OFF OFF OFF
Bus Clock OFF 2 MHz max 2 MHz max OFF OFF OFF
Flash powered 1 MHz max ac-| low power low power OFF OFF

cess - no pgm

Portion of powered powered powered powered powered powered in
SRAM_U' VLLS3,2
Remaining powered powered powered powered powered powered in
SRAM_U and all of VLLS3
SRAM_L
Fle)d\.ﬂemc:lryr2 powered powered3 powered powered powered powered in

VLLS3, option-
ally powered in

VLLS2
Register File powered powered powered powered powered powered
DMA static FF FF static static OFF
UART* static, wakeup on 125 kbps 125 kbps static, wakeup on static OFF
edge edge
e Saidcbunctional sPI° static 1 Mbps 1 Mbps static static OFF
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New Kinetis MCUs - Low Power Modes

Modules STOP VLPR VLPW VLPS LLS VLLSx

(o static, address 100 kbps 100 kbps static, address static OFF
match wakeup match wakeup
CAN’ wakeup FF FF wakeup static OFF
’s static FF FF static static OFF
TSI wakeup FF FF wakeup wakeupa \r-.fakeup8
FTM static FF FF static static OFF
PIT static FF FF static static OFF
PDB static FF FF static static OFF
LPT FF FF FF FF FF FF
Watchdog FF FF FF FF static OFF
EWM static FF static static static OFF
186-bit ADC ADC internal FF FF ADC internal static OFF
clock only clock only
CMP® HS or LS com- FF FF HS or LS com- LS compare LS compare
pare pare

6-bit DAC static FF FF static static static
VREF FF FF FF FF static OFF
12-hit DAC static FF FF static static static
USB FS/LS static static static static static OFF
USB DCD static FF FF static static OFF
USB Voltage Regu- optional optional optional optional optional optional
lator
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New Kinetis MCUs - Low Power Modes

Modules STOP VLPR VLPW VLPS LLS VLLSx
Ethernet wakeup static static static static OFF
RTC - 32kHz OSC FF FF FF FF FF FF
EzPort disabled disabled disabled disabled disabled disabled
SDHC wakeup FF FF wakeup static OFF
GPIO wakeup FF FF wakeup static, pins OFF, pins

latched latched
FlexBus static FF FF static static OFF
CRC static FF FF static static OFF
RNGBE static FF static static static OFF
CMT static FF FF static static OFF
NVIC static FF FF static static OFF
Mode Controller FF FF FF FF FF FF
LLwy' static static static static FF FF

1. The 4KB portion of SRAM_U from 0x2000_0000 to 0x2000_OFFF block is the region of RAM left powered on in low power mode VLLS2.

2. FlexMemory is always powered in VLLS3. When used as FlexNVM is powered in VLLS2. When not used as FlexNVM, user can optionally enable powering FlexRAM in VLLS2.
3. FlexMemory enabled as FlexNVM is not writable in VLPR and writes are ignored. Read accesses to FlexNVM while in VLPR are allowed. There are no access restrictions for
FlexMemory configured as FlexRAM.

4. UART clocked from 2 MHz in VLP supports 125kbps.

5. SPI clocked from 2 MHz in VLP supports 1Mbps.

6. 12C clocked from 2 MHz in VLP supports 100kbps.

7. CAN clocked from 2 MHz in VLP supports 256kbps.

8. TSI wakeup from LLS and VLLSx modes is limited to a single selectable pin.

9. CMP in stop or VLPS supports high speed or low speed external pin to pin or external pin to DAC compares. CMP in LLS or VLLSx only supports low speed external pin to pin or
external pin to DAC compares. Windowed, sampled & filtered modes of operation are not available while in stop, VLPS, LLS, or VLLSx modes.

10. Using the LLWU module, the external pins available for this chip do not require the associated peripheral function to be enabled. It only requires the function controlling the pin
(GPIO or peripheral) to be configured as an input to allow a transition to occur to the LLWU.

FF = Fully Functional
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New Kinetis MCUs - Low Power Modes
ARM® Cortex™-M4 MCUs

Any reset

Additional enhancements:
(” v Clock gating
- v" Power gating
v Direct Mode Transition

Typical Power Modes | ARM Cortex-M4
in an Embedded System : Extended Power Modes Power Modes
RUN RUN
WAIT SLEEP
Power Mode
State Transition
Diagram
&
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New Kinetis MCUs - LLWU Features

Low-Leakage Wake-up Unit

v Supports up to 16 external input pins and up to 8 internal modules with individual enable bits for
wakeup sources. Input sources may be external pins or from internal peripherals capable of running
in LLS or VLLS. See Wake-up Sources for wakeup input sources for Pioneer Series devices.

v Each external pin wakeup input is programmable as falling edge, rising edge, or any edge

v An optional 3 LPO cycle digital filter provided to qualify an external pin detect.

With glitch filter enabled, external pin wakeup input is programmable to falling or rising edge only.

v' Each internal module wakeup input uses the modules interrupt flag qualified with interrupt enable as
wakeup source

v Wakeup inputs are activated if enabled once MCU enters Low Leakage Stop (LLS) or Very Low
Leakage Stop (VLLS) modes

v Exit via a CPU interrupt request when MCU is in LLS unless via RESET pin

v Exit via reset flow when MCU is in VLLS. I/O states remain in held state until wakeup has been
acknowledged.

v Supports debug entry request immediately upon exit from LLS and VLLS modes

<&
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New Kinetis MCUs - LLWU Wakeup Sources

Low-Leakage Wake-up Unit

LLWU Inputs Example (K60)

Wakeup pin Source Wakeup pin Source
LLWU_P0O |PTE1/SCI1_RX/I2C1_SCL LLWU_P12 PTDO/DSPI0O_PCSO0/SCI2_RTS
LLWU_P1 PTE2/DSPI1_SCK/SDHCO_DCLK LLWU_P13 PTD2/SCIZ2_RX
LLWU_P2 PTE4/DSPI1_PCS0/SDHCO_D3 LLWU_P14 PTD4/SCI0_RTS/FTMO_CH4/EWM_IN
LLWU_P3 | PTA4/FTMO_CH1/NMI LLWU_P15 PTD6/SCI0_RX/FTMO_CH6&/FTMO_FLTO
LLWU_P4 | PTA13/CANO_RX/FTM1_CH1 LLWU_MOIF | LPT (see note 1)
/FTM1_QD_PHB
LLWU_P5 |PTBO/I2C0_SCL/FTM1_CHO/FTM1_QD_PHA LLWU_M1IF | CMPO (see note 1)
LLWU_P6 |PTC1/SCI1_RTS/FTMO_CHO LLWU_M2IF | CMP1 (see note 1)
LLWU_P7 PTC3/SCI1_RX/FTMO_CHZ2 LLWU_M3IF | CMP2 (see note 1)
LLWU_P8 PTC4/DSPI0O_PCSO/FTMO_CH3 LLWU_M4IF | TSI (see note 1)
LLWU_P9 |PTC5/DSPI0O_SCK LLWU_MSIF | RTC (see note 1)
LLWU_P10 |PTC6/PDBO_EXTRG LLWU_MS6IF | Reserved
LLWU_P11 | PTC11/SSI0_RXD LLWU_MYIF | Error Detect - wake-up source unknown

The LLWU allows up to 16 external pins, the RESET pin, and up to seven
internal peripherals to wake the MCU from LLS and VLLSx power modes.
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New Kinetis MCUs - AWIC

Asynchronous Wake-up Interrupt Controller

NVIC)

Nasted vectored

interupt controller

Wake-up source Description
Reset RESET pin
Low-voltage detect | Mode Controller
Low-voltage warning | Mode Controller
Pin interrupts Port Control Module - Any enabled pin interrupt is capable of waking the system
ADCx The ADC is functional when using internal clock source
CMPx Since no system clocks are available, functionality is limited
1°’c Address match wakeup
UART Active edge on RXD
USB Wakeup
LPT
RTC
Ethernet Magic Packet wakeup
SDHC Wakeup
TSI
CAN

AWIC Stop and VLPS Wake-up Sources

Clock logic
T Wake-up
requests
&
Asynchronous
Wake-up Interrupt -
Controller (AWIC) : :
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New Kinetis MCUs - Feature Overview
ARM® Cortex™-M4 MCUs

The K60 MCU family includes IEEE 1588 Ethernet, full- and high-speed USB 2.0 On-The-Go with device charger
detect capability, hardware encryption and tamper detection capabilities. Devices start from 256 KB of flash in
100LQFP packages extending up to 1 MB in a 256 MAPBGA package with a rich suite of analog, communication,

timing and control peripherals. High memory density K60 family devices include an optional single precision
floating point unit, NAND flash controller and DRAM controller.

Floating Point Unit ~ Ethernet (IEEE® 1588) Common Common Common Development
NAND Flash Controller Encryption (CAU+RNG) System IP Analog IP Digital IP Tools
LCD (Segment/Graphics) CAN
USB OTG (FS and HS) Hardware Tamper Detect 32-bit ARM
DRAM Controller Cortex-M4 , CRC Bundled IDE
Core w/DSP 16-bit ADC w/Processor
Instructions EC Expert
FlexMemory w/ Bundled OS
EEPROM rammable (’s) USB, TCP/IP,
i Prog Socurt
Capability Gain Amplifiers ecurty
Nax;ﬁ:ﬂnm UART/SPI Modular Tower
High Reliability, Hardware
East Access Programmable Development
) 12-bit DAC Delay Block System
K30 Family S Low-Voliage, o
64-5 Low-Power N
50-100 '“!Hz- 12KB O . O O O O . O O 2 Multiple Operating Extemal Bus Agglf::auon
i om Modes, Interface Smlf‘s’f
125 Clock Gating ) Peripheral
K20 Family = (1.7IV-3.6V w/EV Lligh-Speed Drivers and App.
o Tolerant I/0} mparators Motor Control i -
womzzeine 00000000 |2 o Liraris”
32-144 pin c Memory fMlc_:l ﬁ: USnB A
S Protection Unit . UsB)
K10 Family © Low-Power eSDHC
sesomiz k-t OO @ @O0 DMA Touch Sensing Broad Third-Pary
32-144 pin SRAM RTC Ecosystem
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