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Kinetis SDK Technical Overview

Agenda:

- Kinetis Expert Tool Detalls
- Configurations...
- Power Estimation tool demo
- Pins tool demo
- Clocks tool demo
- SDK Builder demo

- Question & Answer
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KINETIS EXPERT
OVERVIEW




Learn more at: http://kex.nxp.com @

Kinetis Expert (KEx) System Configuration Tools

Integrated configuration and Kinetis Expert is a suite of evaluation and configuration tools that helps
development tools for Kinetis guide users from first evaluation to production software development.
MCUSs The tools are available in online and desktop editions.

- SDK Builder packages custom SDKs based on user selections
Customer Application of MCU, evaluation board, and optional software components.
Project Generator creates new or clones existing SDK projects.

Power Estimation tool provides energy and battery-life
estimates based on a user’s application model

Libraries : Power Analyzer measures and displays energy consumption
(DSP, Math, Crypto) ClpETElINe SiEE data
BSP, Drivers & HAL Bootloader

Middleware
Application
Specific

Software and Hardware
Evaluation & Dev Tools
Stacks
(TCP/IP, USB)

Pins, Clocks, and Peripherals tools generate initialization C
code for custom board support.

MCU Hardware @
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http://kex.nxp.com/

Design considerations

Suite of tools

- Next generation of Processor Expert technologies

- Extensible — new tools can be added, when available

- Configures the SDK for use with standard and custom boards
- Supports rapid embedded application development

Cloud Solution (kex.nxp.com)
- No installer, no updates, always available
- Ability to create and share configurations

Desktop Solution

- Mostly connected application

- New processors updated automatically
- Same User Interface as online tools
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Configuration tools for:

- Kinetis microcontrollers

- LPC microcontrollers*

- C-M cores on i.MX
processors**

- Other processors*

* Limited coverage in 2016
** Not all tools apply
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Kinetis Expert (KEx) System Configuration Tools

— Customize your SDK. Get only what you need.

— Model your application’s power modes. Get energy usage, battery-life, and
design recommendations.

— Desktop application to analyze energy consumption data provided by an
energy monitoring circuit embedded in the evaluation boards.

— Assign signals to pins and generate initialization code

— Configure peripheral modes and generate initialization code
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Learn more at: www.nxp.com/KSDK

Kinetis SDK v2 — Toolchain Support
= = S
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ARMKEIL

Microcontroller Tools

SOMN{UM

DRT

GNU Compiler Device avare Resequencing Tools
Collection (GCC) NXP Edition

(Kinetis Design Studio project importer)

A
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http://www.nxp.com/KSDK

Kinetis SDK Technical Overview

Z

Agenda:
- Kinetis Expert Tools Overview

- Configurations...

- Power Estimation tool demo
- Pins tool demo

- Clocks tool demo

- SDK Builder demo

- Question & Answer
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KINETIS EXPERT
ONLINE SYSTEM




Kinetis Expert Tools — kex.nxp.com
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Get your SDK, use the KEx tools online or as Desktop applications...

Leverages NXP common web services

- Signon authentication system connected with our export compliance system and licensing mechanisms.

- Notifications for software updates

Available in English and Chinese for localized use

Supports multiple “Configurations”, each configuration is the collection of data input from the set of tools
- With validation between tools; consistent with the Kinetis SDK APIs.

- Configurations can be named, show basic SoC / board information and offer optional software options.

- Configurations can be downloaded from the online tools to desktop tools (and reuploaded) using a .mex file format.
KSDK 2.0 is distributed via Kinetis Expert Tool (KEX)

- Offers ability to customize download options by toolchain, RTOS, and specific device

- Configurations stored in web interface for downloads

- Downloads automatically generated

- A monolithic download with all supported boards/devices is no longer offered
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Kinetis Expert Tool — kex.nxp.com

- Start with “Build an SDK”

Kinetis Expert

System Configuration Tool

Kinetis Expert provides a set of system configuration tools that help users of all levels with a Kinetis-based MCU solution. It is an expert on all things
Kinetis — let it be your guide from first evaluation to production development.

Get started now with the Kinetis Expert online preview.

Choose a configuration for a specific evaluation board or a specific MCU, then let Kinetis Expert help you build
a custom version of the Kinetis SDK and locate other software and tools.

Build an SDK

8 ) Estimate and optimize your system's power consumption quickly with this simple graphical interface.
Power Estimation

What's new
SDK Builder - This is the debut release of the online SDK Builder for Kinetis,
) < and makes available the new Kinetis SDK v2.0 (for a select set of key Kinetis devices). )

iack

: N
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Kinetis Expert Tool — Create new configuration

- After logging in, select the board or device
- Optionally rename the configuration

KE4

¥ Boards
¥ Kinetis
TWR-KB4F120M
¥ Processors
¥ Kinetis E
¥ KE1x
¥ Kinetis K
¥ K2x
¥ Kix
¥ K6x
MKB4FN1MO:0012

MHKEAFX512xxx12

MyController

Select Configuration
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Kinetis Expert Tool — Multiple Configurations

- If a new device or board is desired, then need to create a new configuration

- Go to the Configurations tab, and click on “New Configuration...”
- Or use drop-down box at top of the screen

), (= BTN ST I FRDM-K64F (FRDM-KB4F) @ English ~ 2 Anthony Huereca
{E SDK Builder /& Tools ~ W Sofiware Vault Configurations
Configurations
Name -~ Board - Device -~ Actions
FRDM-K64F # FRDM-KE4F MKG4FN1MOxxx12 x

© New Configuration ...
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Kinetis Expert Tool — Multiple Configurations

- Switch between boards/devices on the Configurations tab or via drop down box

NXO Kinetis Expert @ English ~ 4 Anthony Huereca

= SDK Builder /&~ Tools ~ W Software Vault Configurations
Configurations
Name -~ Board -~ Device ~ Actions
FRDM-K64F # FRDM-KG4F MKB4FN1MOxxx12 »®
FRDM-K82F ' FRDM-K82F MK82FN256xxx15 x
© New Configuration ...
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Configuration Tools

- Tools menu selects unique configuration tools

XD icinetis Expert

i= SDK Builder /&~ Tools ~

Fins

Kinetis SDK

Kinetis SDK for the selected

> Kinetis MCU platform suppor
» Demo applications and drivel

- Not every tool supports every device/board configuration... if the tool is dimmed, it
IS not yet available... but we're working on it!
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Kinetis Expert Power Estimation Tool

o

Estimate and optimize your
system’s power consumption

S

Examples Help

Profile Edit Options

Helps you design for efficient
use of energy

MCU Selection: MK22FN512xxx12 #

Power Modes ‘ Clocks ‘ Peripherals Consumption Graph Discharge Graph | Notes ‘
P '

Series: | Kinetis K =
MCU: MK22FN512xxx12 -

|Battery Selection £

Top 5 Hungry States &
1: State #1 (Run 1): 23.1% of bat...
2: State #3 (Run 2): 23.1% of bat...
3: State #5 (Run 3): 23.1% of bat...
4: State #9 (Run 4): 23.1% of bat...
5. State #4 (Stop 1): 6.8% of batt...

Temperature & Power Supply

e:| 25 °C/77.0 °F -

Temperatur
VDD Power Supply: 3.3V
VDDA Power Supply: 33V

100 m#3 (gyn 1) 3 (Run 2) 5 (Run 3) 9 (Run 4)
10 mA - H] i_i i_
1mA 4 (stop 1) GI{G_L(p_\‘Zq‘-M) A
100 pA

10 pA 38 (VI.__L‘ 31)
1pA 2 (VLLSO 1)

r P
" X t 4

State Nam Duration Power Mode MCG SystemCore Bus Flash FlexBus FLLPI
1 Runl 1 ms (2.7%) Run FEL 80 MHz 40 MHz 26.67 MHz 20 MHz 80 I‘A'
2 VLLS01 10 ms (27.03%) VLLSO OFF OFF OFF OFF OFF OFF|
3 Run2 1 ms (2.7%) Rul FEI 80 MHz 0 MHz 26.67 MHz 20 MHz 80 1

ll
5 Run3 1 ms (2.7%) Rul FEI 80 MHz 40 MHz 26.67 MHz 20 MHz 801!
6 VLPW 1 1 ms (2.7%) VLPW BLPI 2 MHz 2 MHz 667 kHz 1 MHz OFF
2 aooo o PRRNEAS YRy a0 PR e o maae P T 4 naree ~f

4 LPR-L

15 EXTERNAL USE

Learn more at: www.nxp.com/kinetis/powertool @

Product Features

Part of the Kinetis Expert suite of system configuration tools
Online and Desktop versions available now

Models application states and estimates the power profile
Provides immediate energy consumption & battery life estimations
Generates consumption and battery discharge graphs

Provides ability to save & load profiles and generate reports

Local and online versions to be available

English & limited Chinese language support

Backed by real power measurement data

Quickly evaluate which Kinetis MCU fits your use-case and power
budget

Accelerates learning curve for advanced power management
features

Ideal tool for developing wearable and other battery-operated

applications.


http://www.nxp.com/kinetis/powertool

Power Estimation Tool Demo

NXO Kinetis Expert

SDK Builder

FRDM-KL27Z (FRDM-KL27Z) ¥

Choose the Pins tool

NXO Kinetis Expert

# Toals ~

= SDK Builder

\Pmﬁle Edit Options Examples Help

FRDM-KL27Z (FRDM-KL27Z) ¥

& Download Tools

2 Greg Hemstreet ¥

‘@ Engiish ~

2
W Software Vault B Configurations 2

MCU Selection: MKL27Z64x4 2

MKL27Z64xxx4

Battery Selection

16
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| CR2032 ‘ 4 |

Type: uMnoz | - |

Series:

Neminal Voltage: v
Cut-off Voltage: \
Capacity: mAh
Self Discharge: PA
Peak Current: mA

Top 5 Hungry States
1: State #2 (VLPR 1): 99.9% of ba...
2: State #1 (Run 1): 0.1% of batt...
3: State #3 (LLS 1): 0% of batter...

Temperature & Power Supply 2

Temperature: | 25 °C/77.0 °F

VDD Power Supply: 3.3V
VDDA Power Supply: 3.3V

‘ Power Modes | Clocks ‘ Peripherals Consumption Graph Discharge Graph ‘ Notes ‘

Run
VLPR Min: 1.01 MA (excluding peripherals) (MCG - LIRC 2 MHz, SystemCore - 2 MHz, BusFlash - 1 MHz, FLLPLL - None, REF - 2 MHz IRC)
+ Insert
Wait Max: 5.51 MA (excluding peripherals) (MCG - HIRC 48 MHz, SystemCore - 48 MHz, BusFlash - 24 MHz, FLLPLL - None, REF - 48 MHz IRC)
VLPW | pescription Available Peripherals

16-bit ADC CMP & 6-bit DAC
CRC FlexIO [2C0 I2C1 LPTMR

Stop * Default mode out of reset.
* On-chip voltage regulator is on.

\::;FS Can enter from: \th[;g/lzml,l:lza::;)vww, Stop (in 7.5 ps), VLPS (in 7.5 ps), LLS (in 7.5 ps), VLLS3 (in 93 ps), VLLS1 (in 152 ps), LPUARTO LPUART1 MCGIRCLK
VLLS3 | can exit to: RuN, VLPR, Wait, VLPW, Stop, VLPS, LLS, VLLS3, VLLS1, VLLSO MCGPCLK PIT RTC SPIO SPI1
VLLS1 TPMO TPM1 TPM2 UART2 USB
vLLSO VREF

Create a Configuration for FRDM-K64F

Let the browser load the rich user interface...

—_Power Profile

B x ¢+

Additional current Consumption Active peripherals

437 pA 0/20
1.71 pA 0/3

State Name Duration Power Mode MCG SystemCore BusFlash FLLPLL REF

2 VLPR 1 5m (99.83%) VLPR LIRC 2 MHz 2 MHz 1 MHz None 2 MHz IRC 0 pA
2 LLS 1 500 ms (0.17%) LLS OFF OFF OFF OFF OFF 0 pA




Power Estimation — Desktop version....
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Profile Edit Options Examples Help

MCU Selection: MKL27Z
MCU: | MKL27Z6%00c4 -

Battery Selection -

|CR2032 -

Li

Type:
Series:

1
Parallel: -

Nominal Voltage: 3 Vv

Cut-off Voltage: 18 V
Capacity: 230 mAh
Self Discharge: 038 pA

Peak Current: 13 mA

1: State #2 (Run FullSpeed): 3...
2: State #5 (Run FullSpeed?2): ...
3: State #3 (VLLS1 Sleep): 12....
4: State #6 (VLLS1_ Sleep2): 1...
5: State #1 (Run_Default): 0%...

Temperature & Power Su-

Temperature: |25 °C/770 °F =

VDD Power Supply: 33V

Top 5 Hungry States -«

Power Modes Clocksw Peripheral.q Consumption Graphw Discharge Graptﬂ Noteﬂ

VDDA Power Supply: 33V

Run Run
VLPR Min: 1.01 mA (excluding peripherals) (MCG - LIRC 2 MHz, SystemCore - 2 MHz, BusFlash - 1 MHz, FLLPLL - None, REF - 2 MHzIRC)
Ki‘:v Max: 5.51 mA (excluding peripherals) (MCG - HIRC 48 MHz, SystemCore - 48 MHz, BusFlash - 24 MHz, FLLPLL - None, REF - 48 MHz IRC)
Stop Description Available Peripherals
VLPS * Default mode out of reset. 16-bit ADC
LS * On-chip voltage regulator is on. CMP & 6-bit DAC CRC
VLLS3 Can enter from: Run, VLPR, Wait, VLPW, Stpp (in 7.5 ps), VLPS (in 7.5 ps), LLS (in 7.5 ps), VLLS3 (in 93 ps), FlexO 12C0 12C1 LPTMR
VLLS1 VLLS1 (in 152 ps), VLLSO (in 152 ps)
vilso | Canexitio:  Run, VLPR, Wait VLPW, Stop, VLPS, LLS, VLLS3, VLLS1, VLLSO LPUARTO LPUART1
MCGIRCLK MCGPCLK PIT
RTC SPIO SPI1 TPMO
TPM1 TPM2 UARTZ USB
VREF
Power Profile
hxt
State Name  Duration Power Mode MCG Syste.. BusFla.. FLLPLL REF Additi.. Consu.. Active ..
1 Run_D.. 10 ps(0%) Run LIR. 8MHz 4MHz None 8MH.. O0pA lemA 1/21
2 RunF.. 3 ms(003%) Run HL. 48MHz 24MHz MNone  48M.. OpA 646 mA  4/21
3 VLLS1.. 5s{(4997%) VLLS1 OFF OFF OFF OFF OFF 0 pA 134pA 173
4 Run_D.. 10 ps(0%) Run LIR. 8MHz 4MHz None 8§MH.. 0pA 1lemA 1/21
5 RunF.. 3 ms(003%) Run HL. 48MHz 24MHz None 48M.. OpA 646 mA 4421
6 VLLS1.. 5s(4997%)  VLLS1 OFF OFF OFF OFF OFF 0 pA 134pA 173
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Kinetis Expert Pins Tool

Easy-to-use muxing and pin

assignments for Kinetis
MCU's

Pins Help
Peripherals Pins ‘ Sources ‘ Registers ‘
» B Apco S} pin_mux.c | pin_mux.h ‘
[ ADC1 #define PINO_IDX
b D CANO #define PIN1_IDX
#define PINZ_IDX
> [ cmeo I 4define PIN3_IDK
»[] cmp1 #define FINS_IDK
#define PIN1Z IDX
» O cmp2 _l #define PIN13_IDX
»[] cmT #define PIN14_IDX
» [] DACO #define PIN1S_IDX
#define PIN16_IDX
»[[] pact 4define PIN17_IDX
+[] DMA #define PIN1Z_IDX
#define PIN26_IDX
» B EnET #define SOPT2_RMIISRC_EXTAL
»[] EWM
[ FB » /:mcr;m[q ~~~~~~~~~~~~~~~~~~~~~~~~~~~
[ FTMo * Function Neme : BOARD_InitPins
[ FTML * Description : Configures pin ro
s [ Frm2 *% TEXT BELOW IS USED AS SETTING FOI
» [ FTM3 BOARD_InitPins:
options: {coreID: singlecore, enab!
» [ GPIOA i
pin list:
»[] GpIoB ‘ Q F- | - [peripheral: &DCO, signal: 'SE,
+[] GPIOC {pex 1: aDCO, signal: 'SE
{pex 1: aDCO, signal: 'SE
1] Goron = -1 1T N - oo
» | GPIGE # Peripheral Signal Route to Direction Slew rate Open dra.. Drive str (pex ral: 1200 alr SDR, |
+ B 1200 BEW-oco st 1 [23] ADC..Input  n/a n/a na | EZ i i
» [ 1201 @l oco SE, 2 [3] ADCO...Tnput  Fast Disabled  Low lpee p— 1. RMIT 3§
V[ 12c2 [ s SE frotADC ot z z z {peripheral: ENET, signal: RMIT 1
— Inavrinheral: PNRT oMT
» [ 1250 ‘ BOARD_InitPins |+ «

18
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Product Features:

- Part of the Kinetis Expert suite of system configuration tools
- Online and Desktop editions released in May 2016

- Muxing and pin configuration with consistency checking

- ANSI-C configuration code

- Kinetis SDK support

- Graphical processor package view

- Multiple configuration blocks/functions

- Wizard for optimized assignments of functionality to available
pins

- Selection of Pins and Peripherals
- Package with IP blocks
- Routed pins with electrical characteristics
- Registers with configured and reset values
- Source code for C/C++ applications
- Documented and easy to understand source code

- Report generation

- Integrates with any compiler and IDE



Pins Tool Demo

NXO Kinetis Expert [OINONCYERE 1. Create a Configuration for FRDM-K64F
2. Choose the Pins tool
3. Let the browser load the rich user interface...

Pins Help
Peripherals | Pins ‘ Sources ‘ Registers ‘
» & ADpco [} pin_mux.c | pin_mux.h ‘
»[ ] ADC1 #define PIND_IDX 2
»[] cANO idefine PINI_IDK
#define PINZ_IDX
» [ cmpo I #define PIN3 IDX
»[] cmp1 idefine PINS_IDK
2define FIN12_IDK
v cup2 —l #define PIN13_IDX
» Mt #define PIN1Z IDX
+[] DACO 2define FIN15_IDK
#define PINle_IDX
[ pact #define PIN17 IDX
»[ ] DMA #define PIN1E_IDX
idefine FIN24_IDK
> B ENET #define SOPT2 EMIISRC EXTAL
» [ EWM
V[ FB <« | | /¢ FUNCT IO ok sk ks ek ke ek
» [] FTMO 7 * Function Name : BOBRD InitPins
» [ FTML * Description : Configures pin rot
> [ Fm2 *%*% TEXT BELOW IS USED AS SETTING FOI
»[ ] FTM3 BOARD_InitPins:
. = - ocptions: {corelD: singlecors, enshl
D GPLOA i = pin_list:
»[ ] GpIOB qQ i | - {peripheral: ADCO, signal: 'SE, |
»[] GPIOC - {peripheral: ADCO, sigmal: 'SE, !
- {peripheral: ADCO, sigmal: 'SE, :
[ opioo = -1 1 || - nnmn
»[] GPIOE Peripheral Signal Route to  Direction Slew rate Open dra.. Drive str - {peripheral: T2C0, signal: SDA, }
3 - {peripheral: ENET, sigmal: RMII ¢
» B 12C0 SE, 1 [23] ADC... Input n/a n/_a n/a ]  pesipmesal: ENET, sigmali RMIT
»[] 12c1 SE, 2 [3] ADCO... Input Fast Disabled Low ~ [peripheral: ENET, signal: RMTI I
O 1202 e P— i - : - e eral. mer, oamol: ey
- Irerinharal: FNFT aimmale BMTT §0
v [ ] 1250 ‘ BOARD_InitPins |+ 4
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Pins Tool — Desktop version....
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-

ED Pins - MK64FN1IMOoo12 (MKE4FNIMOwo 2)

File

Edit Tools

Peripherals | Pins

Pins Help

>

>

»

>

>

>

B ADCO

B ADC1
CANO
CMPO
CMP1
CMP2
CMT
DACO
DMA
ENET
EWM
B
FTMO
FTM1
FTM2
FTM3
GPIOA
GPIOB

B GPIOC
GPIOD
GPIOE
12C0
12c1
12C2
1250
JTAG
LLWU
LPTMRO
0sC
PDBO
RCM
RTC
SDHC
SIM
SPI0
SPIL

Ln) ]

»

m

«

Routed Pins -] 11 [=] [~ [v]

Peripheral
ADC1
ADC1
ADCO
ADCO
UARTO
UARTO
GPIOC
GPIOC

0 ~ o o B W b

L3 oo dEdeds 85 2EOY “ oodd
EE R EE R R f e e EEBREERE
I EEESEEEE 2 EEREESREESSEE
ADC1_S D118
ADCI_S WESTIT
ADCO_D ChP1_|
ADERD T apco g1 CAND ChFD ADCD_S
PTE¥LL ADCD_%
FTES/SR ChiP1 ChiPz ChiT DACD ADCD_S
PTEGISP Dhss ENET Bt Fe PTB2MS
R FThvD FTht FTtz FTnz [AIEEAE
WESIT PTBZ1/S
usB0_D GRIOA GRIOB | cpioc GRIOD PTEZOMS
Useo_D GRIOE 12C0 1261 12c2 FTB18/C
WOUTI2 PTB1/C
VREGIN 12350 JTAG L) LPThRD UARTD.
[ ADCD_D osc POBD RCM RTC UARTD_ :
ADE0_D SOHC S 5P AN WODDg
0 ADEID WEE103
ADC1_D sPI2 SUPPLY Systen Cont TRIU ADC1_S
N ADCOD [ UARTD LART! UARTZ UARTS ADC1_S
ADCO_D PTBO/SP
- UART UsBD useDCO
I ADCI_D ADCD_S
ADCI_D ADCD_S
wODA ADCD_%
WREFH ADCD_%
WREFL WA BAFMIMOWLL T2 - LAFF 100 package RESET_
WESA KTALDSP
WEEE R EE E R P bt P
W8 Ero0HFz88i85888z88055
R R -
A
Signal Route to Direction Slew rate Opendrain Drive strength
DP, 0 [20] ADC1_DPO n/a n/a n/a
DR 1 [16] ADC1_DP1 n/a n/a n/a
DP, 0 [18] ADCO_DPO n/a n/a n/a
DR, 1 [14] ADCO_DP1 n/a n/a n/a
RX [62] UARTO_RX Fast Disabled Low
TX [63] UARTO_TX Input or Output  Fast Disabled Low
GPIO, 9 [81] PTC9 Input or Output  Fast Disabled Low
GPIO, 14 [86] PTC14 Input or Output  Fast Disabled Low

|

(1L}

BOARD_InitPins =k

-

Sources | Registers

pin_mux.c| pin_mux.h
- {peripheral: ADC1, signal: 'DP,
- {peripheral: ADC®, signal: 'DP,
- {peripheral: ADC®, signal: 'DP,

- {peripheral: UART®,
- {peripheral: UART®,
- {peripheral: GPIOC,
- {peripheral: GPIOC,
- {peripheral: GPIOC,
- {peripheral: GPIOC,
- {peripheral: GPIOC,

* BE CAREFUL MODIFYING ABOVE

= e=]

signal: RX,
signal: TX,
signal: 'GPI]
signal: 'GPI
signal: 'GPI
signal: 'GPI]
signal: 'GPI

*
*
*
*

Function Mame : BOARD_InitPins
Description : Configures pin rc

XENDX**X*X**X**XXXXX**X*X*****XXXXH

? void BOARD_InitPins(void) {
CLOCK_EnableClock(kCLOCK_PortB);
CLOCK_EnableClock(kCLOCK_PortC);

¥

PORT_SetPinMux(PORTB,
PORT_SetPinMux(PORTB,
PORT_SetPinMux(PORTC,
PORT_SetPinMux(PORTC,
PORT_SetPinMux(PORTC,
PORT_SetPinMux(PORTC,
PORT_SetPinMux(PORTC,

Bk

PIN16_IDX,
PIN17_IDX,
PIN14 IDX,
PIN15_IDX,
PIN16_IDX,
PIN17_IDX,

k
k
b
k
b
b

PINO IDX, kF
SIM->SOPT5 = ((SIM->SOPTS &

(~(SIM_SOPT5_UART@TXSRC_MASK)))

| SIM SOPTS UART@TXSRC(SOPTS L

/X************X*X************X*XX**H

*

EOF

3 3 3k S o s o e o o o o o e s R o i s sk R sk sk s Rk
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Kinetis Expert Clocks Tool

Easy-to-use clock configuration
for Kinetis MCU's

Clocks Tool

Profile Edit Options Help

Power Mode MCG Mode Clock Outputs Details: Bus_clock
| RUN v | FEI A ‘ 4 System 4 Bus_clock
Lo 1 kHz Core_clock 20.48 MHz 4 OUTDIVZ2
SLOW_IRCLK 32 kHz System_clock 20.48 MHz ouTbIvV2 /1

RTC1Hz 1Hz

FlexBus_clock 20.48 MHz CLKS

IRC48M 48 MHz

« Peripheral 4 PLLS
4 External

ENET_1588_CLK_EXT N/A

PLLFLLCLK 20.48 MHz PLLS FLL is selected.

DEBUG Trace clock input 20.48 MHz 4 FLL

Diagram | Clock Path & &

Encoding 0 - Output of FLL or PLL is

AMHZ

FAST_IRCLK
=z

SLOW_RCIK

N
FROM
"

BOARD_BootClockRUN

21 EXTERNAL USE

Product Features:

Part of the Kinetis Expert system configuration tools
Online and Desktop editions planned for release in July 2016
System clock configuration with consistency checking
ANSI-C initialization code

Kinetis SDK v2 support

Graphical clock diagrams

Multiple configuration blocks/functions

Easy-to-use guided graphical user interface

- Selection of Clock Sources

- Configuration of prescalers and clock outputs

- Details and Full Diagram views with clock path

- Registers with configured and reset values

- Source code for C/C++ applications

Documented and easy to understand source code

Report generation

Integrates with any compiler and IDE



Clock Tool — Desktop version....

*Clocks - MK64FX512%0m12.mex (MKB4FX512x0:12) o || @
File Edit Tools Clocks Help
Power Mode MCG Mode Clock Qutputs Details: Flash_clock Sources Registers‘
B
Riib M [PEE fEiaEonaned b System - Flash clock 24MHz ol clock_config.h clock_config.c &
Clock Sources B Core clock 120 MHz FLASHCLK output of SIM = = = =
= Internal N System clack 120 Mtz OUTDIVA /s const sim _clock config t simConfig_BOARD_BootClockRUN = -
= {
#FAST_IRCLK N/A - Busclock 60 MHz MCGOUTCLK output of MCG _pllFllsel = 1u, /* PLLFLLSEL select */
- SLOW_IRCLK N/A Mo FlexBus clock 40 MHz CLKS .er32kSrc = U, /* ERCLK32K selection */
amRcsaM va || b T ETTI  us sl elkgivt = exao0us, /7 s
------- LPO 1kHz = Peripheral EPLL ¥ ) )
& External MCGIRCLK N/A ROV /2 const osc_config_t oscConfig BOARD_BootClockRUN =
1 L {
= 05C (System Oscillator) §MHz | = - MCGFFCLK 8 MHz 3 VDIV *30 3 freq = 2060000U, /* Oscillator frequency */
0SC mode Usingas|_| [+ - OSCERCLK N/A b PLL Clock Enable MCGPLLCLK is inactiv, .capload = @xeu, /* Oscillator capacity load
System Osc. Capacity Load  OpF |~ | | -~ ~ERCLK32K NA | e PLL Stop Enable MCGPLLCLK is dis..thy -workilode = k0SC_ModeOscLowPower, /* Oscillator low power */
External @ RTC_CLKOUT N/A OSCSEL Selects Oscillator (03 -DSCE”CD"ﬁE =
External Reference Enable
e Exemal M PLLFLLCLK 120 Mz OSCCLK output of SIM .enableMode = OSC_ER_CLK_DISABLE, /* Disable external referen
High Gain Oscillator Select  Configu LPO_clock 1kHz OSCCLK output of OSC )
Frequency Range Select Encadiny M = USB 48MHz clock 48 MHz = 0SC (System Oscillator) 8 MHz };
~#RTC32kHz N/A nitialize USB clock yes Ll | e 0S5C mode Using oscillator w..ys—
USB Clock Input N/A ad BUGT kil N/A System Osc. Capacity Load 0 pF ’* ey — £ -
ENET 1588 Clock Input N/A W p clock NfA External Reference Enable External reference clc oae tor 500 oc contiguration
SDHC Clock Input N/A 2z N/A <z External Reference Stop Enable External referenc.ed ™ void BOARD_BootClockRUN(void)
< 1 b < | » < | 1 | b » - )
m| Clock Path € ©1 No problems detected CLOCK_SetSimSafeDivs();
Jil CLOCK_InitOsc@(&oscConfig BOARD_BootClockRUN);
_______________________________________________________ e CLOCK_SetXtal@Freq(BOARD_XTAL@_CLK_HZ);
[T ace Lol osM : =
i IRCS i L | 3 CLOCK_BootToPeeMode (mcgConfig_BOARD BootClockRUN.oscsel, kMCG_P11ClkSelPl
! FAST RolK WA FCRoV] VA s [ | &mcgConfig BOARD_BootClockRUN.pll@Config);
i I : . 7 . L>MCBIRCLK WA
'
i SomRCI A . ::: il P MCGFFCLK B MHz CLOCK_SetInternalRefClkConfig(mcgConfig BOARD_BootClockRUN.irclkEnableMod
' - : mcgConfig_BOARD BootClockRUN.ircs, mcgConfi
y—L > Corecock 120 WH — —
! ) V1 z s |
! : —1 I-}smdmk 120 MHz g g . . .
i 'W' :Il'b Bk SOMHE CLOCK_SetSimConfig(&simConfig_BOARD_BootClockRUN);
| ! N
i CLOCK_EnableUsbfs@Clock(BOARD_BOOTCLOCKRUN_STM_USB_SRC_SEL, BOARD_BOOTCLO
! — QETDIVG Ell-bm&sm 20 MHz ’ |
| [ | =
! SystemCoreClock = BOARD_BOOTCLOCKRUM_CORE_CLOCK;
! — oo | ::]-brmcm( 2 MHz v - - - ’
! 15
: 5 ¥
! PLLFLLSE '
‘ ,
120 bt - MCG PLUFLUIRCAEM dlock -
T 0 MMz e < o 5
] | v
BOARD. BootClackRUN B Code successfully generated.
| T = = == W e — m | —— | E— B ‘
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Agenda:
- Kinetis Expert Tools Overview
- Kinetis Expert Tool Detalls

- Configurations...

- Power Estimation tool demo

- Pins tool demo

- Clocks tool demo

- Question & Answer
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Kinetis Expert Tool — Build SDK

=

SDK Builder page
Shows configuration

MyController (FRDM-KGAF) v

/& Tools ~

INXO Kinetis Expert

i SDK Builder

Select optional
items

Select the
configuration
options for RTOS,
Host OS, toolchain,

Kinetis SDK

Kinetis SDK for the selected configuration will include:

Kinetis MCU platform support

Demo applications and driver examples

FatFS FAT file system

USB stack - host, device, OTG

IwIP TCPR/IP networking stack

Documentation - SDK API reference manual and user guides

FRDM-K64F (hoard)

MyController #

*

v VvV VY

Device
MKG4FN1MOVLL12

SDK version, and a Core Type.
u n Iq u e paC kag e :ﬂﬂe?n:::; l:::h Pa;;:f:,:j::DM—KEaF SDS';:::DH

name
Then click on “Build

Maximum CPU Frequency
120 MHz

Build SDK Package SDK API Documentation v2.0 &

5.

The following optional items can be included:

FreeRTOS
UC/OS-II
pc/osi

Your custom version of the Kinetis SDK is now ready to be packaged! Click the button below to complete the process.

Supported toolchain(s) Host 0S8

- Kinetis Design Studio Windows =

SDK Package”
button

Other Software Libraries

Additional Kinetis software products that may be of interest:

WoISSL
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Kinetis Expert Tool — Package Generation

- System may take some time to generate a package. Some configurations are pre-
cached, but some may need to be generated

- Generally takes about 5 minutes

SDK API| Documentation v2.0 &

Building! In general, SDK builds should complete within a few minutes. However, depending on the complexity of the configuration and bandwidth of the build system,
specific build may take up to 30 minutes to complete.

h
P
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Kinetis Expert Tool — Software Vault

- Once package is available for download, it will be found under the “Software Vault”
tab

- Download package by clicking on the Download icon.

(O (= I TR 30 8 FRDM-KE4F (FRDM-KG4F) ¥ @ English ~
i= SDK Builder F Tools ~ ® Software Vault
File Vault
Name - Configuration - Date -~ Actions
T SDK_2.0_FRDM-K64F
s Board: FRDM-KG4F, SDK version: KSDK 2.0.0, OS: Windows, Toolchain: ALL, FRDM_KB4E 2016-02-08 3 %
Selected optional items: FreeRTOS 06:44 AM GM
(109MB)
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Kinetis Expert Tool — Download Link

If the download icon is grayed out, you may need to set the Project Description
filed in your preferences.

- There will be a link, or you can access it by clicking on your name in the upper right hand
corner

- Fill out Project Description and hit Save. Then go back to the Software Vault to download

FRDM-K64F (FRDM-KG4F)

Anthony Huereca

Full Name
1 .Anthﬂn? Huereca Anthony Huereca
Email Address
W Software Vault i £ Preferences b04178@freescale.com
) c N
® Software Vault ompany Name
BB configurations Address
o) Motifications
[ Count
Date ~ Actions ountry
c" LUQUUT. United States

A S Ny 00

28
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Kinetis Expert Tool — Multiple Packages

- You can go back to the SDK Builder tab to create other packages. These new

29

packages will show up under the Software Vault
-In this example, I've created another package that only includes KDS projects

(O (= MRS Bl FROM-K64F (FRDM-K64F) ¥

= SDK Builder /~ Tools ~

Selected optional items: FreeRTOS

(109MB)

File Vault
Name - Configuration - Date -~ Actions
= SDK_2.0_FRDM-K64F-KDS_only
S Board: FROM-K64F, SDK version: KSDK 2.0.0, OS: Windows, Toolchain: KDS FRDM-KB4F 2016-02-08 %
Selected optional items: FreeRTOS 06:54 AM GMT =
(102MB)
1 SDK_2.0_FRDM-K64F
L L Board: FRDM-K64F, SDK version: KSDK 2.0.0, OS: Windows, Toolchain: ALL FRDM-KG4EF 2016-02-08 L x

06:44 AM GMT
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Agenda:
- Kinetis Expert Tools Overview
- Kinetis Expert Tool Detalls

- Configurations...

- Power Estimation tool demo

- Pins tool demo

- Clocks tool demo

- SDK Builder demo
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QUESTIONS?




SECURE CONNECTIONS
FOR A SMARTER WORLD




