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3.2 ERFFRIHE (IDE)

LN TT R R B X P AR 2 S A . g AR Dh e T — 1 I & R T B . LlKinetis
RHIMCUNG], 8 FIDERI AT EE, BIANIAR. KeilZs, B4h KER/REH EH CHIDE, 47 Z&KDS
(Kinetis Development Studio) FCodeWarrior, 79K 2x 4 B A4 AN 1T H fe AR EIX AN IDE
RIS A B T E “AbFREEEH 5K (Process Expert)

3.2.1 KDS (Kinetis Design Studio)

KDS7& KRR /K AE 20144 MIIHE ) 1 & 71 SCFFKinetis 2 SIMCU Y — R SR BT R AF, BES
SR AR G 4 B ) SE BE DI RE . KDSHIHRF s i R -

o SCFFHATKinetis 4 R A= 5, FERE AN S 56 377 i SRR
o RS, HAZHAENI A NIIRE] ($20E: Keil. TARZFIDE T EUL) |
o WHHTE32/6447 fIWindows 7/8IHHRVE 248 FiBAT,
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o [ HElipse A%, I HISCREH AR AT FE4EME, WiProcessor Expert;
e WHFSEGGER J-Link/P&E USB Multilink Universal/CMSIS-DAP/OpenSDA % i 12 [ ;
o L1 AKinetis RIIMCUI K, KILEA WZGmBERR /N W R id B2 AR 35

3.2.1.1 KDSEHETRE %3
HATKDSIEGHT A RE V1.1, PLU R RS CLZRARA . 8PE 5SS SCRY I T 242 1

o ﬁﬁ: s X TS AR A-> A 0->IDE- i G1F-5 1T A-> 117 %) #5->Kinetis Design Studio-> [ #
o  UKH: UR I PR s A SIDE- I SEL ) T o> (4457 £ >Kinetis Design Studio-> A

EWindows & %; 22 3EKDSIR i 8, HEXWTHKDS-v1.1.0.exe, RIE A FEIA K. By, KHEFE
IRIGPRAE T —A T H, HKinetish - &K EH (KSDK) , E R LU AKDSH# A, AHF#
fEE & AN AT . PR USORARIS . R RIS A R B4R . ¢ FKSDKEGIN4H, ES W
RERRE VBT RTEFE RN
ESERKDSI 23 5, MR FEEAKDSH # AKSDK, NIibE [ 23 KSDK AL, #ik5C
O ey

o  WAF: B s BRI A B> > T Kinetis MCU HOBHETFR ZE-> T #

o UK B s BRI s B> F > T Kinetis MCU HG 3T R ZE (-5 TS
TE R 3EKSDK )G, EEHRAKDS H i FH Z2 58 B DA R 25 3%

1. JAZIKDSFHAE “Help” #ETFIESE “Intall New Software” .

[ C/C++ - ksdk _p|atfnrm_lih__x'ﬁlz.}n-saﬂsl_os_ahshacﬁm_bm.c - Kinetis Design Studio - D:\Wnddpatg

File Edit Source Refactor Mavigate Search Project Processor Expert Run  Window

o = o > o fak i G ey ¢ v (@& Welcome

(Z) Help Contents
47 Search

o
e/ Dynamic Help
5 Key Assist... Ctrl+Shift+L
i) Tips and Tricks...

g Report Bug or Enhancement...

Cheat Sheets...

Eclipse Marketplace...
Check for Updates
< Tnstall New Software... >

About Kinetis Design Studio

&l 47 7E KDS Hr#£23E KSDK 1 —

2. 1E “Available Software” K% O, mAili “Add” 4R FIKSDK 223 H s ) .zip e, Ay
{{OK” R
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http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=KDS_IDE&fpsp=1&tab=Design_Tools_Tab
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=KDS_IDE&fpsp=1&tab=Documentation_Tab
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=KINETIS_SDK&fpsp=1&tab=Design_Tools_Tab
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=KINETIS_SDK&fpsp=1&tab=Documentation_Tab

& Install | B = |

Available Software
Select a site or enter the location of a site. \D‘T
1
Work with:  type or select a site - Add
Find more software by working with the "Available Software Sites” preferences.
/# Add Repository % L
fsion
Location:  jarfile:/D:/WorkSpace/KDS/KSDK100/tools/eclipse_updat:
2
|
@ [ OK ] I Cancel ] [ "
'ﬁ Repaository archive ﬂ
uu | <« Local Disk (D:) » WorkSpace » KDS » KSDKI00 » tools » eclipse_update » - ‘ 43 | ‘ Search eclipse_update yel |
Organize = New folder i= - B @'
MName : Date medified Type Size
— ——
(ﬁ SDK_1.0.0-GA_Update_for_Eclipse.zip? 7/9/2014 12:46 AM 360558 ZIP 30i% 80,351 KB
S et

48 7E KDS F14235 KSDK B —

3. HEBICHAIEG, fF “the Processor Expert Software category” [T H T &~f “Eclipse
Update for KSDK” ; FEAJIEMENTT ), FFridh “Next” JFEi&d.
type filter text

Mame

Version
4 000 Processor Expert Software
[¥] gt Eclipse Update for KSDK 1.0.0-GA 1.00
& 49 7E KDS H %23 KSDK B H=

FAN, W T EAE KDS 1 f# A Processor Expert, b BB — N HTAN T o %4 ] 444 Processor

Expert for KDS 1.1-Updata 1, F##%4E5 KSDK AH[F], 222 )7kt 5 2% KSDK #H[A], mJ &M iR
U IR TERAE

3.21.2 ZEKDSHHFERIEERFACDHLE

FEKDSHUBr i — A TAER] 22 5%5 DU R AP 3%
1. fE¥THFKDS)E, EEEHE TR “File” = “New” = “Kinetis Design Studio Project”
2. FNTRE4, IHEGRBE TREMAEMES, Md “Next” .
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4 New Kinetis Design Studio Project -— lh

Devices

Select the derivative you would like to use

Processor to be used:

. filter text
# New Kinetis Design Studio Project E‘E‘Q fype hiter
4 MK22D (50MHz) o
Create a Kinetis Design Studio Project [ MK22DN51250065 | |:|
Choose the location for the new project ME22D%1 28005 Hl
Creates project for MK22DM512:005 derivative -

Project name: K22 PWM

Use default location
Location: | D:/WorkSpace/KDS/K22_PWM Browse...

Choose file systern: | default

@ < Back Next » Finish @ [ <Bock | mea> |[ Emisn |[ Cancel

S

Pl 50 £ KDS Wi TRESH— 51 1 KDS iR TESE=
3. WFEHEPMERE AR, fiif “Next” o

4. {£ “Rapid Application Development” 1, AJ LA7EHT & T #2 - i A\ Process Expert FIKSDKk: ]
PR E RSN )4 5 TAE . Processor Expert O AL & ZEKDSHY, {H I KSDK 75 244 HEKDS ik
PR R P R TF B 14

/# MNew Kinetis Design Studio Project |L

Rapid Application Development
SDK, Processor Expert

Kinetis SDK

| »

Kinetis SDK Location
(@ Environment variable

Absolute path

SDK Environment Vanable | KSOE_PATH |_—|>:| Project Explorer 23 [—| <}.=4> | o= 8
-
Processor Expert 4 |'[)__c/, K22_PWM|
Start with perspective designed for [ Iﬂ]'l Includes

(7) Hardware configuration (pin muxing and device initialization) .
: P g [ % Documentation

[» = Generated_Code
[» = Project_Settings
[+ [ Sources

[ [ Static_Code

® MNext » [ Finish ] [ Cancel % Processorbxpert.pe

ProjectInfoxml

(@) Use current perspective

Initialize all peripherals -

Bl 52 7 KDS T LIES BRI Bl 53 7 KDS TR LES BT
5. R ERBCE S, il “Finish” W] LLE B0 52875 ) “Project Explorer” FHi .

6. LT, ATLLUEN AL HZIERE “New” > “Source File” SR o, ] PLEN s
HIReR OA IR SR SO E AR LR
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SACHLEAZHE LT R
1. {EFTHFKDS)5, &% “File” = “Import”
2. 1F “Import” TiH, #EFE “Existing Projects into Workspace” Jf sy “Next” .
3. 7£ “Import Projects” i1, i%#F “Select root directory” Jf5iili “Browse” FRik£FHFEA T
PR E AR R, 1w fE R “oK” .

@ Select root directory:  D:\WorkSpace\KDS\K22_PWM -

(") Select archive file: Browse...
Projects:
K22 PWM (D:\WorkSpace\KDS\K22_PWM) Select All

Deselect All

Refresh

El 54 7€ KDS FRANEH T#

4. 1t “Projects” MEH & Z5H HAR U AP A 0 LAE, 76752 S N LRERT L TUE )N T
7y ST “Finish” o

3.2.1.3 HFS5AR

TEF RO PERE T 0T, TREMCIE G TN —SRFESH . H T E R IR ProjectF k£
“Properties” , £ “Proporties for example” 5T 1 7] LAE 2 TR IrH 40 s BT “C/C++Build”
J& 7E Settings 11 7] A RIIR G A RIS, WA H—REF BN, WHF BN, ESHUU

*% o
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. A
% Properties for dev_msd_cdc_frdmkB4F120m_bm_frdmk2f120m o[

type filter text Settings (=1 v v
» Resource
Builders I
4 C/C++ Build Configuration: [Debug [ Active ] '] [Manage Configurations..

Build Variables
Environment

Logging & Tool Settings | 53 Toolchains | # Build Steps | ' Build Astifact | a4 Binary Parsers | @ Eror Parse
Settings
Tool Chain Editor (2 Target Processor ARM family [cortex-rmi v]
» C/C++ General (% Optimization
Project References @ Warnings Architecture [Tool:ham default v]
Run/Debug Settings (% Debugging Instructionset | Thumb (-mthumb) -
» Task Repository 4 B35 Cross ARM GNU Assembler 7] Thumb interwork (-mthumb-interwork)
WikiText @ Preprocessor -

@ Includes Endianness [Toolchain default ']
(32 Warnings
| @ Miscellanecus
4 B Cross ARM C Compiler FPU Type [fovd-sp-d16 -
@ Preprocessor
@ Includes
(#2 Optimization

Float ABI [FP instructions (hard) -

Unaligned access [Tool:ham default v]

Generic (-mcpu=generic)
@ Warnings

(5 Miscellaneous Toolchain default
4 T Cross ARM C Linker Toolchain default
@ General

(% Libraries Teelchain default

B Mi
[ Miscellaneous Enabled [+simd)

Small (-mcmodel=small)

Strict align (-mstrict-align)

Other target flags

4 m | 3

@ [ QK ] [ Cancel

B 55 7F KDS HEC B ESH
fE o S BERIE, R TR SO B B 13 B el ST, Rl 56T o
hwtimer_demo_frdmk22f120m.elf |

Bl 56 %5 AL R ATET T BRI

UG FE /T, TEAREMACRSE, WndBFE Rl 0%, A& FERRN TREIFERE
“Debug As” - “Debug Configurations” N “Debug” BCE LI, W& 57F. Wa] LLsid &
A A M ) &S CkRIEN “Debug” BLE T . 7 “Main” IR, FFLRIE “C/C++
Application” — 42 H FITik 1. elf SO A 75 B R A L REXS B2 P2 AR 9w SO . 4T “Debugger” #
“Startup” WAL, MBI RAFAFR, FEHTAFRGEE, WESTHR. XH5NESER
T H (Debugger) H{EEAR/NH.
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il A £y
# Debug Configurations

Create, and run

CEX B3

Name: hwtimer_demo_frdmk22f120m debug pne

type filter text

[£] C/C++ Application
[E] C/C++ Attach to Application
[€] C/C++ Postmortem Debugger
[E] C/C++ Remote Application
[£] GDB Hardware Debugging
[£] GDB OpenOCD Debugging
4 [E] GDB PEMicro Interface Debugging

|[c] hwtimer_demo_frdmk22f120m debug pne |

Main} ﬁi Debugger| [ g Startup| E& Source‘ =] Qommon|

C/C++ Application:
debug/hwtimer_demo_frdmk22f120m.elf

[ Variables... HSearchP:oject...H Browse...

Project:
hwtimer_demo_frdmk22f120m

©» [£] GDB SEGGER J-Link Debugging
= Launch Group

[] hwtimer_demo_frdmk22f120m release pne

Build {if required) before launching

Build configuration: Debug
Select configuration using 'C/C++ Application’
nable auto build (") Disable auto build

Configure Workspace Settings...

se workspace settings

Browse...

Apply Revert
Filter matched 13 of 13 items
@ Debug | [ Close
SE S
A 57 £ kDS H AR E
File Edit Source Refactor Navigaste Search Project ProcessorExpert Run  Window Help
rHwela gnivs |5k (@) v B0 RTEE A O] Quiskaces
‘s | 18 "mainc 52 [£] (gdb[2].proc(42000) threadGrouplil], gdbl2] proc[42000].05thread[1]) thread[1] frame0) =8 0= Qutlin “ Disassembly 52 =
~ int main(void) - Enter location here
/*lint -restore Enable MISRA rule (6.3) checking. */ -
= :
= 00@0@4ca:  add r7, sp, #8
. PE_low_level init(); ) PE_low_level init();
/*** end of Processor Expert internal initialization. s % @oeodcc: | bl @xa2B <PE_low_level
68 for(55){}
/% Write your code here =/ @0a084d0:  b.n @x4de <main+d>

/* For example: for(;;) { } */

@eeee4d2:  nop

(G e

12 HEE |«

| flush_cache:

/== Don't write any code pass this line, or it will be deleted during code generation. *=%/ 808084d4:  push {r7}
/*** RT0S startup code. Macro PEX RTOS START is defined by the RTOS component. DON'T MODIFY THIS CODE!!! ***/ @omoRads:  sub sp, #12
#ifdef PEX_RTOS_START 8080R4d3:  add r7, sp, #8
PEX_RTOS START(); /* Startup of the selected RTOS. Macro is defined by the RTOS component. */ @osoRdada:  str ro, [r7, #4]
#endif @eeoR4dc:  str rl, [r7, #8]
7*** £nd of RTOS startup code. ***/ £ eeeeeade:  adds r7, #12
/7** Processor Expert end of main routine. DON'T MODIFY THIS CODE!!! ***/ 808084e0:  mov sp, r7
for(;;5){} @oopede2:  ldr.w r7, [sp], #4
/*** processor Expert end of main routine. DON'T WRITE CODE BELOW!!! ***/ 80@084e6:  bx Ir
¥ /*** End of main routine. DO NOT MODIFY THIS TEXT!!! ===/ __copy_rom_section:
880084e8:  push {r7}
/= END main */ 80B0R4ea:  sub sp, #44 5 Bx2c
= /% @eeeedec:  add r7, sp, %8
** @} @oBER4ee:  str re, [r7, #12]
=/ @080R4fE:  str rl, [r7, #8]
e /* 2 AGRAALT - ste 2 [ry  #al

<

B Console 32 7 Tasks

Problems Executables

@ Memor

K60 Debug [GDB PEMicro Interface Debugging] D:AFSL_SWAKDS110\eclipse\pluginsicom pemicro.debug.gdbjtag.pne 1.0.9.201407221237\win32\pegdbserver_console

n b

#E-ge

8

Initializing.
Target has been RESET and is active.
Preset breakpeint encountered.

< i

« [

[ 58 7£ KDS F #4718 R

Bc B 5E e 5 H bRtk -5 PCHLIE T USBLE A SR 8% IE Bk ok, KK a5 “ Apply” 1 “Debug”
PN EBEIE N “Debug Perspective” , W1 587, W LU O & 17 £ main( B EL VI 4E b . IX A
AT DLSEPRARET 7. 3 10 7 TR S 4k 2 ZAEH
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# 11 KDS A REB IR

T DL L P
Ld TEU /AR T -2 IR ]
0 | AT < st
bad 155 T 2 B AT & W7 11 2 2%
J T - | S
2. BN i T TSR

3.2.1.4 TF#H
R TE UG, 2R R L7 T EEIFLASH

sl R4 =, 3B “Flash Configurations” i, BC & 1) S35 1% 5 R i BER M ). 76
FTEHIECE G, WKUGESE “Apply” M “Flash” , SEReFEFF FEUOCHUG, BH ERETE A5
FFHURIEAT

3.2.2 CodeWarriorfE i RIFIE

CodeWarrior ({5 NCW) JEZ&Metroworks 2y B 7l JaRiZ A a4 AR RIS, BItbCW
BN T RER/RE CHIDER S, HEi oA Z 4. 10.0ARA LS, CWHF4EMH F Eclipse
FUH, RS SCRRANRIZER S F, B FEColdFire. ColdFire+. DSC. Kinetis. PowerPC. Qorivva.
RS08. SO8FIS12Z%%.

Harsr 5 B R R BB A VLI CW B 58T B AS /& CodeWarrior for Microcontrollers v10.6. 7 Z/MEHE %
P ABATE RAF 9 VAR SRR FRAERRAT TR, HA PR RO vk i, H S RS
AR KM RE R HFT. PAKinetis RFIMCUNS], KRFIHIFRHIH128KB, E/L/M/V R 5 HRR
HIN64KB, Wik R, ) 75 2 S S s A RRA

HANEEIRTR R, S TFv10.6LAEIMRAS, CodeWarrior A2 i 37 17 3 5 & A I Kinetis 22 51 [ 72
i, PRI F Kinetis ¥ 72 d O - 7 BB -7 6 120 2 2| HARIDE |, T
CodeWarrior S KDSFT 7 ) TREFE R, KL HEFRfF FHKDS 5 IDEF- & B V)4 .

CodeWarrior i ) 22 25 B AR 5< SCRE TR BBk AR«
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o  WRA: W T BRI A - DB, SRS R T > B8 CodeVarrior for MCUs—> F#

o NH: REERPUETDHMRILADHA A IDE-1i G185 18 T ESHI8->CodeWarrior for MCUs—> 1Y

SRR D, i TR S ATRE. X 5% FEJ)7H, CodeWarrior SKDSEEAAAR, 1t
REEAES AR, BARAR AT LAZ IR 5 1l W SRS

3.2.3 bEEBEFR (Processor Expert)

PE (Process Expert) & — 3 ¥FKinetis. Coldfire%s 2 FhAS[E] A AZ I MCU IR B FH T & 4. 1%
A LA S T 1) 77 SO B EMCUT N A% S A, AR BOAE LRI aa 4 S S ARS8 223
%95 RZ ISR B S TAE, MR KIR S 73 TARINE) TAERCR . HAE RS T LASCFF
KDS. CodeWarrior. IARFIKeil&: 2 FHIDE; 54b, PEIL LR A 23 TEclipseZ2 ¥ HIIDEA, 1l Un{EKDS
FCodeWarrior, FJ LAE AT AR ARIPEDIRE, PERTF=A AR H BB AR TRET, R
LA E A8 O S 5 AT DAREAT G PR AN K

KDSHICodeWarrioriX P M IDE 223 j5 48w A W B HIPE, o A 225, Kt H 228 o FE A
el

3.2.3.1 FEETPERTE

T AKinetis K22 841, AlEE—/Mi HPEMIKDS TA:. TAEfr R EAABLE T

1. B, fEKDSHUIETRH, s “File” £IFEFE “New” = “Bareboard Project” SKAI%—
ANFT LR .

2. ML TR R A A 59, MATLESL IS “Next” .

# Mew Kinetis Design Studic Project = =

Create a Kinetis Design Studio Project

Choose the location for the new project

Project name:  PWM

Use default location

D:/WorkSpace/KDS/PWM Browse...
default
@j < Back Mext = Einish
Bl 59 THRRENS

3. B RAY, AL ESE “Kinetis K Series” 2 “K2x Family” 2 “K22”7 . i “Next” .
4. fE “Language and Build Tool Options” T, IE#RCIEZIF Adi “Next” .
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’E “Rapid Appliation Developmen” TiH', 7E “Rapid Appliation Developmen” ZHH1, %

“Processor Expert” Jf iy “Finish” o 2It— M EPETNRER LREC &L, TGN
TSR BC B AT A

6. {E “Component Library” 1, FRFIARIZEM CAIFTMD 4 5% “Add to project” T,
7. mEFIIFA A, HEARE E/R7E “Component Inspector” H,
8. MR P R IAT LA F LBV ES L.

#
0. FERECHUT, AT - A

10. Fr= A RIS A7 TAE “ Generated_Code” SCAEJEH . B IR BIFTMIAR ST LG4 ARRE T B
T, M ThREEERD AT gn R IEAT .

[ Project Explorer 3 = O £y ComponentInspector - FIMO 57 5y [Basic Jadvanced [ T = 8
2% -
J— 2l e Properties “._Methods | Clock Diagram
a SETBA —
~ ) Includes Component name  FTM0
> (= Documen tation Device Mo -
4 (= Generated_Code
> [€) Cpuc Settings "._Channels| Pins| Interrupts| Initialization
» [H Cpuh |
> [ FTMO.c 3 Clock gate Enabled -
» B FTMO.h FTM mode
> B 10 Map.h BDM mode FTM counter stopped; channels outputs functional ~
Y o
Global time base 5]
> B PE Errorh Global time base output [
» [ PELDD.c W
rite protection (]
» [ PELDD.h
» [B PE_Typesh Clock settings *._Combined channels| Synchronization | External triggers| Fault control settings.
g y 99 g
» ] Vectors,
~ = Project Seftinas - s | || Clock source System clock ~
Prescaler divide by8  ~
%5 Components - PWM 3 =8
Counter init 0
-
-&a Modulo counter 62
iz Gen:raf:.,[n figuration Perind 100377 vs
& wa Deadtime
& FLASH
> & 055 Deadtime prescaler |divide byl =
4 [ Processors Deadtime value 0
> §B CpuMK2ZFNIMOVLOLZ Deadtime delay DISABLED
> &) Cpu:MK2ZFNIMOVLQL2
4 & Components Num of timer overflows |0 -
» g FTMOInit FTM
» (= PDD
e

60 7£ KDS H{# ] Processor Expert 4 fifRA5

3.3 WA T E (Debugger)

A TR R TR RIEE I, JrEin A R TR AR EE . 5N Rt/ 4 =F
B T A

3.3.1 OpenSDAERINRE

OpenSDAE KRB K/REH F A —MIFHRT6. B FEPRSAEMERELE, 7] DUEHIESE
AREEER T B (=23 PEMicro SeggerILinkdZE 145) . NI/ 4B 4 ££FRDM-K22F# _F 1 F
OpenSDAK SEHlink i izt o
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XFELE
Sl

EEEE

fEKDS

fESeggeri) B W & T-OpenSDAR B 14F ZE . T &k Ay

http://www.segger.com/opensda.html,
WIS FRDM-K22#5 i i USBZ i 2 BIPCHL b, B R HIE T .
FEAESWLtE, SR 5 HUSBZiEFEPCHL S5 - ISDA USBHE I .

*‘stwﬁL Al WA _E—ANLEDIT FE A MR N 45, HAEPCHL L RER 3 — ML SNt % 4
HALFF ABOOTLOADER, K7 H AR T bootloaderfs =,

BOOTLOADER (G:) |

= - —
e 05.0 KE free of 112 KB

& 61 OpenSDA 4bF BOOTLOADER = T E7~

B 1R BT R 81 R 46 f)link_OpenSDA_V2_1.zipf# K4, 73%)link_OpenSDA_V2_1.bin 3 1F.
B B3R binSC2EE HRE G FIBOOTLOADER ¥ £ H -4k FUSBZE .
HHrdh FZUSBLL, TR R HAR AT AW T kg, FonERS KT

a ;,7 Ports (COM & LPT) |

------ ? ECP Printer Port (LPT1)
c:’_‘zl'L:F: CDC UART Port (COMIST =

B 62 FfF T BSDJE B FE AT o

IDEF AT LA B LANink R N ERART 1. 55 4MOpenSDAIL T A e fl & MR ThEE, &0
T

115200 bps; IACiCiafr; S BN, TERIAL; 1445 1R .
¢ T8 Fl OpenSDA ¥ & 11 &l 6375 .

El Main | %5 Debugger| B Startup| B/ Source| = Common

J-Link GDB Server Setup
Start the J-Link GDB server locally Connect to running target

Executables  S{jlink_path}/JLinkGDBServerCL

Device name:  MK22FN512x00d 2 Supported device names.
Endianness: @ Little ) Big

Connection: @ USB (@12 (USB serial or IP name/address)

Interface: @ SWD ) ITAG

Initial speed: () Auto (©) Adaptive @) Fixed 30 kHz

63 7E KDS FF¥i T Jlink iR EC B

3.3.2 ILink
Jlink/&SEGGER A F N Fi1 HARM WAZS H#HEH ITAGT B 48, SCHrCortex MO/M1/M3/M4

FNZ

O F, 3 5KDS. CodeWarrior. TAR FlkeilZ5 2 fh T RIASE a8 H:, HH @,
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JNink3Xsh B N # bkt~ . http:/www.segger.com/jlink-software.html, 1ZIXSHBAFAN FEAE T2

FF

fJID. RAM/FLASH K /N, fBA0 8 25 ThE
& 649 Tlink (K120 fr142 1A,

VTref 1e o2 |NC

nTRST 3 e ® 4 | GND
TDI 5e @6 |GND
™S 7 e ® 8 | GND
TCK 9 e ® 10| GND
RTCK |:11 e o122/ GND
TDO 13 & ® 14| GND
RESET 15 @ ® 16| GND
DBGRQ 17 @ ® 18| GND
5V-Supply |19 @ @ 20| GND

&l 64 JLink BIARIE 20 58O

3.3.3 Multilink
PREHE H JUSB Multilink Universal (FX) J&—#km# — b &80 (USB Multilink Universal FXLE

USB Multilink Universal F &3 ZEH)

H PAVCEEA FEFRZEFIMCU, B 6543 FFKinetis & 71 AH < 1 =A% 1 .

PORT B - STANDARD ARM PORT F - MINI-20 PORT G - MINI-10
Kinetis Kinetis Kinetis
TVCC1 |« e | 2NC TVCC1 |« | 2TMS/SWD_DIO TVCC1 |« | 2TMS/SWD_DIO
TRST3 |« = |4GND GND3 | = = | 4 TCK/SWD_CLK GHD3 | = = | 4 TCK/SWD_CLK
TDIS [« o |&GND GND5 |+ | &TDO GND5 |« | 6TDO
TMS/SWD_DIOT |« | BGND NCT |e =|8TDI NCT | = |8TDI
TCK/SWD_CLK® |« » | 10 GND GNDo | | 10RESET GNDo9 | « e | 10 RESET
NC11 [« | 126HD ner |« - | szTRAcEcikout |
TDO13 [« | 14GHND MC13 | = = | 14 TRACE_DO
RESET15 |+ = | 16 GND GND15 | = =« | 16 TRACE D1
NC17 |« = | 18GND GND17 |« | 18 TRACE_D2
HC18 |« » | 20GND GND19 |« | 20 TRACE_D3

B 65 Multilink F T Kinetis Z5[ER 0909 3 FrE0

TEAFRIRS, HOERT T

1.

hadE

4.

FEWTTF SRR, 550k B ARBRIT e o 3 F A TR B S R e, 5 JU AT e B4 R X 8

iR B ARAR W, JEBT T USB Multilink Universal 5 7N 1E#z

FIFFMultilink BRI 7E, 3 45860 4 U L S B AR ) T R
FMultilink 5PCHLIEITUSBLZEAHE . LR W AT 55

¥ Bt B, R AT S
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3.4 PFEHR (EVB)

N TR RE VAN BT IO DA R SRR T 22, RERORSRAE T ORERIVEAN AR, K PEAG
WA A E TMCURIR/NE S, a0, $240TAGITRE: 1. R #0pensSDA, it
B3 AN FH B0 G B T USB I, A 450 25 ATV f B/ 25 ThRE B AN R 1T . B4k, X BB A
IXENFE P AE B W _ B — R4 . £l X Kinetis RIVIVEAY, PEATARIZEE /9 APiFr, 437 2 FRDM
WA Towertt (FEXRGR) o — MR UFROMARAEIXIE B, THRERI ., MTowertk DhEe EINEE .
nE 667N

FRDM-K22F: Fi le Freedom Develop Platform TWR-K22F120M: Kinetis K22 Tower System Module

°

= freescale” @ %

o:0

&l 66 FRDM 1R 5 Tower #x

YT R BT 1 I MCU T 538 31| Bl & T T RRAS FIEVMAB 2 BRAS A 55— 25« R T BAK22 9451, FH 46 e
TriFR I BT T B AEAG AR o
1. HHBBINFK20EMNETL, BN P27 > “Kinetis ARM@ MCU” 2 “KZR41” > “K2x
USBMCU” -> “K22_120MHz” . fEiZE A=A A m] LA DLE B “HEFEB A TR
HA ] ULE B %E 5T K2245 FRDM-K22F I TWR-K22F120M P Fi Ak AR

HEFRAI TR

TWR-K22F120M: Kinetis K224 = Rinigi
FROM-K22F: @Eikinetis K22 MCURI % B+ TFreedomPF R &
KINETIS_SDK: B TKinetis MCURSR AR EM

EEw

67 WRAEHI MR R —

2. A RBRRWPSCETR, £ “PAMTHR” Stk TR, Aizidmd, af
LI BB X Kinetis R AN IHAL, A B R GHIULIT KT G 1 KB /KFreedom T &1 6 .
XREFERRGEYIT AT G o £, B F RIFMCU S AL B A B ” > “ Kinetis MCU
BB, i 687 . AT ILFTA B Towerti AR CLA 28 Y, A8 rp ) DA B R 8 ade T 1
P AR R BRI A PE Al AR o
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T
a0

A BHNTE EillSiEan SRR ESMEME

Chao'sFreescale w  [i] | BR | S | ez | Kois | Knkesk
Freescale b EARYHHITE ¥ FEHAETE

EHAETE

BEAEFREETOIAEEIETA, EIHETEY g

BHAE, WERMET, SNRESECTEE. T B .

TS AT, S AR R B EE R BAETAR

Linsink, @l BEE [=]
A WERIRE R T MRS
TR RANS T kg -
miEF Rl AR

HREMEL A, TR0 EET B
HREFIREAT R TIETTRR, LLEHTIEL
EL TSN WETRANA IMCUTMMMB AR R R

TR BRI IR R E R AR
EXREER LTS B
Q% Ntk i;ﬁﬁ)\‘tmﬂﬁm HhER(EBS)

S F R A StarterTRAKH &7

I MXALIPEEF R

QorlQE #EHEHR

BRI R A 2R (EBS)

& 68 R EETFER TR

F T 5t LAFRDM-K22F FITWR-K22F120M 9461, 448t e 4 FH R4 A

3.4.1 FreedomIFRFE& (FRDMiR)

KRR FreedomJF AT G 2 —F/NEAL . ARTIRAE T LR RIOT R RS, o iE a4t X

Kinetis MCU 2 1 a5 - BEAT PRd B2 BB e v A 3 s o 58 T FRDM-K22F {4 Ji 2 B/ AR B A 35
SRR T B AR -

e | jﬁi E@ @ s BB K inetis ARMGCU->K 3 F1->K2x USB MCU->K22 120- D37 HAF-5 T A (FRON-K22) => F #
o RMERAR: s s oKinetis ARM@MCU->K Z 7lf->K2x USB MCU->K22_120-> 774155 1 A (FRDM-K22)-> XL 1

K22 fFRDMAR - A A 4 5 0 L4 »
o HIUFHLES
MR- K22F )4 A SV LR ) B B8R 123 5 A SDA R USB 4L, 4 A ISV HLIEZ I LDO

3. 3V R _EFEMCU K& HAt A Mg . FEMEMCUINFERS, A RO62FIR63 P FHEFHEL T,
BT 154 5] o B A& AR 25 MC U R I AR DA B 0 & T #E .

o JTAGHHA I

5 T SWDREEE T, R @ ERI10A1T13 5Bk 2k B OpenSDA 5 EMCUHYE
PRI o JURIE S AR AE R 1013 36 (TR #E0.057°)

o MIRFLE
MCU I H G HIEE A8 B P S0 B, T DU I A& SO PRI B AN i B, BT SRR 05T

¥ R AT 230 B N32~40KHZ UL 2 3~32MHz. %M b1 e PR N8MHz.  H4MR 11
32.768KHz M &4k H T ZARTCHE AL 5

o HAIHEK
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W s SW24A 0 iR ILE S S, [ SW2tH 50penSDAZER;, K i%SW2 ] fi
OpenSDA# Abooloaderti =

3.4.2 BRRGHEIRUFRFE (TowertR)

KRERREXRG NS 1644%1132441&#%%&1;4%E’J@%ﬁ%%ﬁﬁi?z., ETETrE, W

ZVij\J\_.rJ\_Ji}:F R AR BTN . BIIXANT G, F PR DR B R RR B 7 20K %5 A h
e G 7E—i, SEBH P S EMEFiThae bﬁ&ﬁ%ﬁmﬁﬂ%ﬂiﬂ%ﬁﬁ%ﬁﬁ, DL 2 i il

%%i&—ﬁﬁ?iﬁ@?%%o ?%?TWR-KZZFlZOME@)ﬁﬁ@l/ﬁ#@*ﬂﬁﬁHEY%’IEI‘JT%‘Z%%QDT:

° T ﬁﬂ%?ﬁ s I > d->Kinetis ARM@MCU->K 5 Fl->K2x USB MICU->K22 120-> /753 AF-5 T A(TWR-K22F12M)->

. I%’l E%%% s PR TES> PEd->Kinetis ARM@MCU->K £ 51->K2x USB MCU->K22_120-> 750 1F-5 1. A(TWR-K22F12M)-> X 1%

3.4.3 W HHIHEVB
KT unfrr 45 2 AH R VRS ER, AR T TE.

1 ERBAERE, MHEREVHER. RPN RARRK R TNEE S LB FARR BIHOR S
NI

2. EKEFEIRMEITIE, WK 69~

¥ T#xs [A Tt POF 2 FhEE
B
1 BHEEM (F&H) (CNY)
BRBEEER gL RE BT RoHS
[] Buy Direct [ Active [] Yes
[] Distribut

[ FROM-K22F .cti\;e 1@ CNY178.11 each M

Bl 69 FREUPTASAR B 7 =

3.5 Kinetis SDK, Kinetis#{4-JF kB (Kinetis Software Development Studio)

Kinetis SDK /& £t%f T Kinetis 2 ZIMCUFT i KR A F K EA4F, XFRNKSDK. ‘B H 58 KIS RS

RADFE, PO e 5o B AS e S5 2 Rk, REAE 14T AL ANt T Kinetis RFIMCU R FH I %

F4k, Kinetis SDKA2 4 %% 1 T, 1 AT H EI’J@WE%{%ﬂﬁm@lﬁb!ﬁk#iﬁﬁﬁi BPFAS . BH Y

Eﬁ%ﬁﬁmﬁﬁloo X HFK22. K24, K63, K64FMKV3xiX LA -5 MCU, B f5 2 AW o8 e 3,
RE7E i SR AT 1K Inetis R 5IMCU.
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3.5.1 KSDKHI THE =3
PL R /&Kinetis SDK ) T # #6458 S AH R SR A2 .

o NERBRAR: B s BRI A B s B LEIF S Eo s ] FKinetis MCU BB/ HF 5 B> F

o MRUBRAR: RS BRI T A SfEH > BT EE > ] FKinetis MCU B HETF L E (> 1Y

AR, JATERERN SRR . 2N A, AR ERIw N e, X
LL i 2 Kinetis SDK 1 3 2 N 45 o

MName Date modified Type Size
| boards 7/16/2014 5:56 PM File folder
, demos 7/16/2014 5:57 PM File folder
J doc 7/16/2014 5:57 PM File folder
) filesystem 7/16/2014 5:57 PM File folder
J lib 7/16/2014 5:57 PM File folder
, mk 7/16/2014 5:57 PM File folder
J platform 7/16/2014 5:57 PM File folder
J tepip 7/16/2014 5:57 PM File folder
| tools 7/16/2014 5:57 PM File folder
J ush 7/16/2014 5:57 PM File folder
|| ksdk_manifestaxml 7/10/2014 4:35 AM XML Document 15 KB

70 KSDK 528 S

TR SDK 2 |, 7 B L R AP B
1. {EKDSH % %% T SDKA K Meclipsefdiff. iX—HB5 WA CAEKDSHAF 85 L2 B N4,

XHEAHER.

2. WEIREAE. At RN, KO R S “BRASKRE” > IR
T DA S VR RO BF A i, R 71 AR

Environment Yariables | =

User variables for B50031

Variable Value ol

MOZ_PLUGIN_P... D:\Gen_SwW\Foxit Reader'plugins) =

PATH C:\Program Files (x86)\WTMEL Corporati... | |

TEMP %USERPROFILE % \AppDataLocalTemp

T™MP YUSERPROFILE%:\AppData'Local{Temp &
[ vew. ][ Edt. |[ peete |

e
Mew User Variable ﬂ

Variable name: | KSDK_PATH |

Variable value:

[D:Workspace\[AR KSDK 100 |

-

H 71 RERETE
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3.5.2 KSDKHIZHINEB

Kinetis SDKFIZS A QA 7207, e A8 1 HR)Z Sk SCHF BIE P RAN SN e X sh i . LS B
MR5E R TRE. HER ARG REME, o A IS BRS8NSR R
MRS — AT A

Stacks and Middleware

_ T
Hardware l
Abstraction Layer

CMSIS Core SOC Header, CMSIS
Header Files IP Extension Header Files DSP
Hardware

& 72 KSDK ]tk 4EHy

. CMSIS Core Header Files/SOC Header, IP Extension Header Files/CMSIS DSP

X— Rt R EF AR E X, AE T 5CMSISHA M N Z 2 3L A FIDSPiz 5
FEo BbAh, A EXASER S0 AR E SRS, TR BB R N “CREERT >
“platform” > “CMSIS” .

. Hardware Abstraction Layer

X RPN R Z, MARHAL, FEA TR E, 1 R EZ A7
BHRE, BET T LRETASIIRRG . SR MEIP, #5 H N FHALSC M 5 2 %t
Mo [ERSEANHALHW R 05 5iZ/8RIPHIECE . Fitk, HALE B — €K ZE RS 1

RO (EAIT 5E O D REAE X 187 5 o BT 7E AL B B4 -« 2235 H 5t 7 > “platform” > “drivers”s

. System Services

RSB EY R — 2 W RS ThRe, QR M e, RS B
MEH, XU SHALEL A A, #&4t45 FZOSAFIPeripheral Driverst&H DL 58 i 5
ZWIIRe. FTEfM BN “ZIEHX” > “platform” > “system” .

. Peripheral Drivers

XA NN R IRB)JZE, WFRPD. PDRTSE I DIRE Lk HALSE N8, F 2@ g i HHAL
HISystem Svevices KL, 1@ HPDH] R H — AL EFJHALE . AT E 2 A FER, LA
UARTHEHR AR 0, UARTIHALBEE R 5e a7 W ok Thie, 1 H PDALE
RE SRR T R T BR TAL %, OB DMA SUARTEC A6/ . H ATPDARER 3 #F 7 2 % i
B, (HHERAIZ %4, WUARTHIPDEHUA ORI RE-REF, X L8R 2275 DS S8
RSN . FHfELERAEAN: “LRHEXK” > “platform” > “drivers” .
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5.

7.

FHhs

OSA

OSAT)4=#% NOperating System Abstraction, #1F RGi#%Z. OSAMH T 15 & SDKAE — L
TERGE Figtr, HRWSCFFRPUE . S 7 HE R G Kemel KR ZHURS AR, X
B ERAE RS FEMQX. FreeRTOS. pC/OS-ITI. pC/OS-11. FRAER BERIE N “LHHFR”
2> “platform” > “osa” .

Stacks and Middleware
X—EEE T SR S EE, WUSBYMYER. TCP/IPTR SR AU RS04 .
Board Configration

EEXS AR FIEVMAR, #5A AH N 1 SDK B TS 5 22 % B o 3X — R B ] T & A R EVM_E & T
S AR Bl € S R SEI AR . “ZIEHK” > “boards” .

KSDK#fit T Vr £ 52842, nf AR TFEVMIRIZIT, #BhH 22 >JKSDK 45 H) 5T RE,

FTERLE AN “ZBEHAR” > “demos” o KT UM FAHKSDKR5E M M M KIIF A, 165
& AR R T R IE R A4 .

3.6 WKW SERIBMNSZ T

LETF R N AR, P AN ] B8 75 AT S Z AN MG I R B, 38 75 5 PU A 2 ThRE 1 A 5K
W, BEE—ANENENHBEA TR, CEBRREFZFIFREWTEBIH P AEARRPT RS T
JIF 5€ B3 H

3.6.1 HFEfRFY (Sample Code)

BIFEACHD X FMCUBAE T & E T+ B2, N4 PR 2R A RSB FE 10 775 .

Kinetis SDK (& & T Eifiai -5 FMCU)

i1 ERS 4, KSDKGE— MR st R A &0, ERERAERT AN S . Xt
TOo@WHENM S, B s T AR AR BRI RSN, AR S T
S TR R R R

Sample Code Package (SC, && T AR SDKE F FIMCU)

XFT HATIE A #SDKIR # FIMCURL S, 2 i85 18RS 1 L7 P etk B 50
HIBIARACRS R SRR . M ELECSDKIM =, SCHIZEM 8, B 5T LT, (HIhRekss. HohbH
— PR E AR N S i Towerti (9 E T, BAK64 M1, BRARINT -

TEME: “KedFET” > “BRHEFMTHE” > “TWR-K64F120M” > “FH” > “I&
PR ITR” .
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> B A TR-PsitsISrE e SRR (1)
IDAI i3k e P P TA E

KINETIS_KB4_SC (& - Bare metal sample code for Kinetis K&4 120 Mhz %
ool (K): 3243 #55E: zip Rev # 1.1 i28kiHiE: 21712014 FREESCALE

& 73 ¥EXT R MCU T K sample Code
e IDE%ZEME K Sample Code (J&#H T %3ECodeWarriorZ$IDENIFH /)

X 2245 | CodeWarriord ) ', 78 H2238& H ok T W EEHER B EF XS ASF] R 5 IV 2 Sample
Code. X TKinetisIKRFNHI, FHEAEUT:

“CodeWarrior ] Z3E M H 3k ” = “MCU” = “CodeWarrior Examples” = “Kinetis Examples”

P CWMCUA106 » MCU » CodeWarrior_Examples » Kinetis_Exarmples » -
Help
library - Share with - Burn Mew folder
Mame . Date modified Type
, doc 6,/29/2014 1:29 PM File folder
. FRDM_Blink_TriLED 6,/29/2014 1:29 PM File folder
| kD 6,/29/2014 1:28 PM File folder
| k60 6,/29/2014 1:25 PM File folder
J k70 6,/29/2014 1:25 PM File folder
| KE 6,/29/2014 1:28 PM File folder
LKV 6,/29/2014 1:25 PM File folder

B 74 CodeWarrior Z2%% H 3T ¥ Sample Code
o AL BEE

[FIREAE AN 5 MCURY 3= 5T b BT A T B i A A 2 R SE A B AR T g RO ARAD
B, 5l Mgt 2%, fili.

~ Bt E TRAER R, SIS\, o0, Bl 5 (2)

IDFTIfi 6 e HERR e
DMA code for 12C on Kinetis K (3 - Software offered 'As is', support provided on Freescale Communities only — DMA code for 12C on X
Kinetis K- Freescale  CEELEED vy
Foah (K): 4 48535 zip Rev #: 0 22 @l 2/21/2014
Bl 75 A5 A Bt

3.6.2 MH%EE

St EL I 2 TR RS2 B, 49 B0 40 4T 7€ Sigma-Delata ADC _FSZEIFFT. 4] 3 FHDMA A1 GPIO
KARFUPWMES, 15 < SEBl ) Th e R FE 5 sl b R 2 AN 2B 1 e e 2 N ok, i Ho—38 4
FZEIL LA N BIRER

YR L MR B AR OC R 1L, TS SOAZAE T O 7 B SR AT R, X IR R N 2B
WEH Er R,
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HHRRER

o

X152
R FH- @)
iR - )

£ At EH- 20)

ZEFH- (@)
FAFEE- )
PR T- (1)
1T (1)
= RIEEBAL- (1)
THES-@

BE: | SRR EE
N

Kinetis K2xE5|MCUTE 1T
K22 sub-Family Data Sheet
K22 Sub-Family Reference Manual - Reference M...

Eorhg

> BFRE (x

FERA

IDF0iipR

]

AN4373 [ZHiRER  pdf 802 1

4/17/2014

Cookbook for SAR ADC Measurements. v
ANATAS FIFRiRBH  pdf 267 1 6/11/2014

AN4745: Optimizing Performance on Kinetis K-series MCUS - w
Application Note

AN48335 FIFiRER  pdf 176 1 5/2/2014

AN4835: Production Flash Programming Best Practices for Kinetis K- v
and L-series MCUs.

ANAB27 FIFRiHRH  paf 387 o 5/30/2013

AN4627, Connecting Kinetis MCU with CMOS Sensor Interface

through GPIO - Application Note

an

B 76 WRMAEILK T A —

T, SO R IhRE, AETs At B A AN R AK22 96145 R A H AN

NP

1 siliE i BRI R 2R

-+,

> freescale

=] KA

il grpamTe | 78 EEEET RS
WENIE FillSiEsn FIFIRESMETX FERSEE

BR E el ow .

@

T EEFR

B 77 RN AERN TR PR L

2. S AU TRy
3. fF “idPE R, MR IGEEKinetis. MCUL K2x_USB_MCU. SCRYZEEI bk 8 « N B 7 o

e HE
Frasn SHET | NETH IR
HEEE A DATES
[ |€§1¢¥i‘1: Kinetis MCU(E F Cortex-MP1 #) x |
b S Kax UsB MCU x|
B
HHHTA |)‘(4“=1¥;‘J: B x |
525
‘ i
ol
b=l 75 MER ERUHE . | EREHRE
lER AN4489, Using CMSIS-DSP Algorithms with MQX - Application Notes (REV 0)
20 Mar 2012 AN4489: Kinetis products use the ARM & Cortex M4 processor which supports a single cycle 16.32-bit MAC (DSP function).
HiEe Using a DSP function such as signal processing, motor control, and data analyze can reduce core ...

SHERTE i

) PDF 107KB FzFHHEE: AN4489

T8 WRMAZILHTA-FE 2. 3
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3.6.3 &It

SE VO B AN I e B R D7 28 AR AT A ACRE AT R B 0 B S {8
TR h SRS R IR R B R A IENZH & T T I/ B U %R SKinetis K
AAMFHIDRM (Design Reference Manual) -

L A CERRE M ETER A TR o a1 T 7R ENZ D6 “ SRR
. AEREA TR RS SR
 AESCFF AT g A B “RUEHIER” > “Kinetis MCU” > “K&%1” .

C AEN SR Tk, anEl 79N

=2 E A
T HR
ZE181
TS
nteni
Kinetis MCU(E T Cortex-Mp1% )

K& 3
BIEE..
SR NE
T
BEFE

w=

EE NS B\

EE] EEEE  [E

& 79 CodeWarrior %% H 3% T # Sample Code

R A7 J5, BEEE BN HKRFZIMCULE TSR 125 &t . R B M4 R
K 807 o
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All Results

Show Only
Products
Documents
Software & Tools
Applications
Videos

Training
Partners

Other Searches

Parametric Selector {lf

Community Search (%

Search Software & Tools |

Filter by:

Clear Filters
| Software & Tools Type: Reference Design X
|Device Type: Microcontrollers x |
| Device Type: Kinetis MCUs based on Cortex-M Cores b4 |
| Device Type: K Series x |
|Appl\catmns Industrial x |

Device Type ~ Applications =

5 results sorted by relevance

Electronic Tamper Detection Smart Meter

2 Sep 2014 High performance Electronic Tamper Detection Smart Meter Reference Design that integrates an ultra low-power tilt sensor
used for electronic tamper detection.

Dual PMSM FOC with PFC and Touch Graphic LCD

2 Jul 2014 The system is a representation of an HVAC or Refridgeration units with the ability fo drive two 3-phase permanent magnetic
synchronous motors with PFC with a human-machine interface (HMI) with touch and connectlivity feat

3-Phase PMSM Sensorless Vector Control on Kinetis K60

2 Jul 2014 The application demonstrates an advanced design of a 3-phase PMSM drive utilizing position estimation algorithms. It is
based on Freescale's Kinefis K60 - ARM Cortex-M4 MCU.

E 80 B R IR LR
EE

BT AR RS B SR I REARIR 5635, B P I 33

AT

3.7 RER/REAPINAS RS (Ecosystem)

RERRB G AR EAE, N EMCURIF R SN, o 7 TR, #IERG. PEff
ARG, WAMERE. @5, TS5 TEIURM & 1E, e it 7 amksgE
HDJE SR
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2
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==
- % Groentnt
—

&l 81 WERREANKES RS
EIRAN R A ARG HABA AU AN ], Oy B AR RSR B 1 2 SR, A IR AL 72T CAN AT TCP/IP
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NERRSCASEUE , BB i I | Freescale ConnectE A HER
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ECONAPSIR 7[5 f““ﬁﬁ*mi’féi’éﬁiﬁﬁﬁ SE=c= fi?ﬁ;;ﬂif"””“'&m”*ﬁ'@iEWMAP%‘
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& SFreescale ConnectS {E LRI FET £ [ vl

[ 82 0% BRI AR R
4 Jnf BE R KRB AR R BIBOR SO

4.1 ik

FEMANXRGIFE IR, BRSO B e — AN . 0 — S R 8 — IR 6 AT
AR BIRANPINEFL, #E A TR A RSO R o 10 a0 A AR B2 AR T e H B K

SR EE TR EHAH B OB X KSCRIE RE6H, Xes — L% P 11 G R e Hr 1)

NI R T — R B B AGAT  TA .

A LU AR R Kinetis K22 2 FIMCU B, PN E T KB R /RA AL H) W Datasheet .

Reference Manual. User Guide. Application Note LA J& — & HAth AH I H7 AR SCRY 1) 2H 245 A el 52 7

e 1 25/ ) B SOR I 838, AN it — 28 5 B 4 0 2 BRI R e 3

4.2 ¥yETFH (Datasheet)
55— SR AR, CERRBUEMEIEFHASETFME ST, BIPANIRALH;

==~

ARICEY, HAEPEF M (Datasheet) T LLEL [ 20 SIS S HAMHEERNTEER, Ms%
Ft (Reference Manual) M| 32 B2/ 4485 Fr BARIIZEH) . BRI TR A7 2R BC B SN A, X PP M)
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BRI R SO R R 2, A BT P IE M R AT 0 B i R B A BE VA . AT R
A BEHE T M (Datasheet) LSRRI 71, &% Tt (Reference Manual) M ERAE R —
AN RN

4.2.1 Datasheetf{I£y4%#i M)

Datasheet, B[t MU M, PR —FEA AP A 2 200 . OB RO B Kk &
B\ B K IR 2 40 = (R X Datasheet #E4T 1 4l 4> Fldn 44, 1 W% 25 9 MK22FN512VLH1 2 (1) 85
Fr, 5 HNHN ) Datasheet i f 8T SRS AK22P121M120SF7, Hidh K22 W5 R %1, P121 & K121
B (K TE64 Piny 100pin) , M1209120M3E40, SFASub-Family46 5, 077 W R SCRY AR A
=

BB I RRCAS 5 i A4 N A B RTRRCAS 54 1 425038, TN 1 iR Jf&Flash

KA

4.2.2 DatasheetfISCRYZE A28

Datasheet[t] A %5 B ffiRatings. General. Peripheral Operating Requirements and Behaviors.
Dimensions. Pinout#/1Part Identification%s JL M R45. HH:

e Ratings: BIFEESE, N T EIEEREHCEMSH K TS LRSS CEHS .
A ) T B B, ST A SO E P MK 22FN5 12VLH 1 2 1) 5 o F R B A B it
260°C, 72 P EEEEEE R T E B0 B g 75 B S 2% i WA .

o General: B RGEMZSEL BE/rd 7O R R B TARVEHE L ARTHARR T A e Be iy
[ RITIFESEL . TAERLN T I ThFEATR L REMCHR S BT KRS H, A9 T8 W
I A Y LR — L8 A R I FP A RS T S B S

e Peripheral Operating Requirements and Behaviors: E[lits Fr AN ER ) TAES %, & FAT]
HCRRSA TF  I) dp s IR 40, i3 4 th 7 NAZASEE . IR dsie . VAR RE T . BELAR R
RS O TAES S, HAh s 2B HEMCGRIOscillator i BB (1] i b 24 Vi [
CH T AR B 73 A0 T C B AT AP R I 855D |« Flash iU 5 (]I [B] . EzPort/FlexBus
AT P B3R . ADCHEHR [P RAE AN ROFS FE . ComparatorfE B 17 55« DACHIAE XK B AN
USB/SPI/I2C/UART/1255 185 # SR B TAE S %, AT LLFS Bh2e /- B KRS B 3 A 50 G
A T REAR R, SR ARORH L B 1) B S I A TP A

e Dimensions: 0 EtEE R ~F, 28 P ZEPCB layout )1 #%2 A 40 5 75 B2 T HY %o i PCB
FERE, AT DR SR HE RO R B P SO F S B VB R R E M R T, SR
TSRS H 3 2 ROSE T T A RS B3 2% . DAMK22FNS12VLHL2 4%, Ha 3N
LQFP-64, Datasheet%y H HXF W 35 25 1) SC Y 5 9 98ASS23234W,

o Pinout: EMINECK, K22FAEFIRAL T4 E MAMBIE, HHE AR N RE], A
B — R R R AN BRE, B 7 I SRRE A A R R N . 2

ul
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http://cache.freescale.com/files/shared/doc/package_info/98ASS23234W.pdf

JEE FH /3 Tie 38 7] LL2E & Reference Manual )8 IS AR 27 A7 43 B B, AR ¥ 25 P 1S Pr 2h
BE T SRAAE R I B R D) RERC & -

e Part Identification: % BARR S e AN, BAMK22FN512VLH12 4%, MEREF=H S,
K22 /~Kinetis K K22 R %1, FRINTHIF MIEH H.70FPU, NE/R H A Program Flashi% A
FlexMemory, 51237 FlashZS[A]K/NAS51277T, VERIR Ty R 205 £-40~105 °C, LHE
7Nt R NLQFP-64, 12 UFRIRE B AN 120MHz

4.3 Z%TF} (Reference Manual)

Reference Manual, RS ISHEFM, FHHMNDA 7O BFINZER . WAEBES . B8 o0 IR
B, gemE. BRI ERE UL MR E RN T, RS RRA R T
R i TR EA AR TN B2 BT RS EF, OF T ZHERER, ZMN
B2 5 AR ZSREIAH R TR — AN R UL EA S, R 0 EHEBAZE F 1 45
M, AETERERGEE S, EEMIEFSLEHEFMEITE. AETURAGHEE. WS
FH I 7 A BRI — A3 ot 2 B A 30 0 A 4GB R ZR Reference Manual 1[5 52 7772

4.3.1 “Ti&m” 28 =% Chip Configuration

ENH PR =MW E AT, FEELAE T CERRSETMERERERN—&F, PE=%
Chip Configuration, X2 CER/RXCHMFFAZ —. JLFHITH FReference Manual 41, 28—
AL —EARRAE N —ADEM RN ET, HARMR 78R S MERIE TR ESE NG
SATIRE M FE4e 7 — Lo B E B VR4 O B B S B AT = FH O, I ARATTE AT A g A X A
SPACIEAT R E KRR T BB ZIM AN ET A, B8R EHESEN =, X
SRLAMK22FNS512VLH12 /9451 H 88 = & JA 1H 75 S5 1) — SRR g C B A5 B -

1. ARM Cortex-M P #% []System Tick Timer I £ ;
F G0 W S % () T 2R H i 1) R I 40 T s
IRTIFE S D M B B CAWIC) (R PSR 25
PARTHFEMREE FL T (LLWU) [ e i I
DMAEH 1) 2 B 15 R A5 5

AR5 N A7 FlashFISRAM 7S [8] 43 Bt FAH 5G4 75 55 001 5
FlexBusfi 5 £k 15 H & 22
ADCHEHCRAF 8 E 5 S A ik & A5 5 B 4 B s

P RSO LU 2 i N T8 TE 114 23

10. Flex Timer @ E £ Ak A HLE FIA NI 5 S B &
11. USBHEER I TAEHLH

A A AN
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12. SPI L K ik AN FIFOVR J 5
13. UARTHEH [ A Wi s 43 B 5
14. GPIO = YK B BE 71 B 43 B

PAXTADCAE BRI AT A I B o, fEADCEEER [ ZE T, ADCx_SC1nZF 4725 HADCHAL B g X T ADC
PR A0 N RAE IS 5, 10 AR % IR NI 5 0 B B 43 e U ] BATE 28 = 2 [ ADC
Configuration R 2], 1 83Fr7~.

3.7.1.3.1.1 ADCO Channel Assignment for 64-Pin Package
ADC Channel Channel Input signal Input signal
(SC1n[ADCH]) (SC1n[DIFF}= 1) (SC1n[DIFF]= 0)
00000 DADO ADCO_DPO and ADCO_DM0' | ADCO_DP0?
00001 DADA1 Reserved Reserved
00010 DAD2 Reserved Reserved
00011 DAD3 ADCO_DP3 and ADC0O_DM3°® | ADCO_DP3*
00100° ADda Reserved Reserved
00101° ADSa Reserved Reserved
00110° ADBa Reserved Reserved
001113 AD7a Reserved Reserved
00100° AD4b Reserved ADCO_SE4b
00101° ADSb Reserved ADCO_SE5Sb
00110° ADEb Reserved ADCO_SE6b
&l 83 ADC i#i& 5 Ft B

4.3.2 REGHHECE

ARG B HIEC E RN — SR G HIR TRE AN T BLAT A8 AL LA 16 L ATL (a7 R f I e 2,
ARM T 5 S 1 AR 9 KT 6 (RIS B BT LA, i A2 L A 5% Sh REASL L) IR s AT AR T A€
BRI, (E s R AN R 2% BRI BHECE, XARR 20 i 2028 A REH 2k 32 LY
JIEE AL B0 (O pR K%, B2t B e i o R0 S B 7 B R AT TRl T T L P IR ol 2 5 3 SR
TR EGE PRV AN AR T, RIIE IS 225 TR T ARM-F- & B B BEALE] 2 5, P A Re
NGRHORT RGeS BHEATICE
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MCG

4MHzIRC [+frenoi}sl> — Clock options for
32 kHz IRG = = }:;ﬂ:  perhersis

Core / system clocks

Bus clock

FlexBus clock

Flash clock

3

Clock options for soma
peripherals (see note)

EXTAL32 [——

XTALS2 [ OSC logic

CG — Clock gate
Note: See subsequent sections for details on where these clocks are used.

84 RGETHh A AE
W R BUE LB G R AR TR AGE R GRS ER L. anlEl 84Ffak, #

MK22FN512VLH12 2% F i th “ 45 F. 2 Clock Distribution” K] RGN 4f MAKHER], HFHK, minl
DLIE W T R & RN e FEAL A 32 2 HMCGHEE . SIMAE B, System Oscillatorfsilt, RTCHE

HL. IRC48M internal oscillator FIPMCIX 75/ TR HL M) A%

KRB RREAEYIPGE EFIER, Rev. 0, 09/2014
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1
] i
iy I
Oscillator v\ Oscilator |1 Oscillator
{osco) 'y qoschy (osc2)
! [N}
____________________ Jq_- - - — _ _
| OSCINIT -‘J i <[ CLKS |
EREFS MGG Crystal Oscillator [+— |PLLCLKEN ||
| HGO OSCSEL Enable Detect |
| RANGE OSCSELCLK =—| |REFS |
[ "—l
sTOP
| i
ATMF| [REFSTEN [
| Auto Trim| [~ aTMS FOLREN MCGIRCLK
| SCTRIM Intarnal :\a.cr:ne m |
| SCFTRIM Heé?ggce Stow Clock IRCS -1 |
' FCTRIM |- Bonerater . FastClock —s |
| I —»| | IRCSCLK
I I f=0-T |MCGOUTCLK
| [oEnh Yryy - !
External LOCS0 PLLS |
» Clock DRS |—=
: Monitor |
I LOCRED % Filter | DCO |
| LOCRE1 FLTPHSFWI—;-
I jen ;25 'y I
n=0-7 H DCoouT | IMCGFLLCLK
: )
|
I FROIV A MCGFFCLK
Peripheral I:I—p
I RANGE || /2
Sync
| BUSCLK o LOLIE Clock Vaiid|
PLLCLKEN |
| R - Lock  e— |
! Detactor
| f(1,2,3..25) Phase | Gharge ] MCGPLLCLK
| - ! Detector—=| Pump [>|vco| vcoout | I I ] H—
[]
PRDIV | | L i [
| | [LoLs Jrock |
[ i
1 |
| | |
|
|
|
I |
Multipurpose Clock Generator (MCG) |
|
|

Bl 85 MCG it S HEE

MBS R R RERAE , X ERES A 7 2 RIARZ S, W] PUEE &S BN
DT RRPSRIRN TR A RABCE SEI, DIMCG TR, AT DATE 5 0] B Y 55757 HL 4k 2
A g5 HE a0 18] 85, B4 Y T 5 System Oscillator FISIMIZ P A1 H ) 42 11, XFMCG
PN FR R A7 A A I SE B RS Y 1 VRN LU RO BC L, 1 HL 5 B B A2 IR TE b i 2t N b
Clock AN A\ 2140 th IR ARBC &, # Bh P BRTE 58S R GUN B B 4504

4.3.3 BHEH

ARM- &5 F 8 A& T2 5 A B B8 3 2% 2 TRl 0P J& & Rl 1 HA B o (B 1Al B
AT RSN, A E TR E B B R A, B AR R HOE A A A O C B A R T A

Xob 0 P45 R B B 7 45 A Datasheet ™ “Pinout” 2575 i I BC K a0 B 86, 11 FT 7 L i &
[ 27 17-4% 7] ALE “Port Control and Interrupt” iX— & H1#k 3], BIPORTx_PCRn (FHHx3K/RA. B. C.

D. E. FEEHA, MnllIFm0~312 MIERS) , Wk 87FR, #idIXFPORT /M 77 =k
LSS TS . 2B A T3 MUXBI R R E R D Re ik e B 88, A 2 84~ F ik I — ik
BT AR, RIEFTE R AN R E R ] LB R w A R LR N B DIRE, 16
AH L [1/O4 M HH W 1, 75 ELAE 2 A7 A% B B T B
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120 [ 100 | 64 | 64 | PinMame | Default ALTO ALT1 ALT2 ALT3 ALTY ALTS ALTE ALTT EzPort
BGA | LOFP| LOFP | MAP
BGA
B 1 | At | PTEY ADC1_ RDGI_ PTEN SPH_PCST | UARTI_TX BC1_S0A | RTC_
CLKOUTa2 | SEB4a SEda CLKOuT32 CLEOUT
K K
B 2 2 | Bt |PTEV ADC1_ RDGI_ PTEN SPH1_ UARTI_RX BC1_5CL | SPI_SN
LLWU_PD | SESa 5Esa LLWU_PD | SOUT
Bl 3| = — |PTEY ADC1_ ADC1_ PTEY SPI_SCK | UARTI_
LLWU_P1 | SEBa SEfa LLWU_P1 CTSb

B 86 Pinout & & 4 EEE

Bit 3 a0 20 28 27 26 25 24 23 22 i | 20 14 18 17 16

PS

Reset O 1] 0 1] o * " * 0 * 0 * o * * *

& 87 PORTX_PCRn &%t

10-8 Pin Mux Control
MUX
Mot all pins support all pin muxing slots. Unimplemented pin muxing slots are reserved and may result in
configuring the pin for a different pin muxing slot.

The corresponding pin is configured in the following pin muxing slot as follows:

000 Pin disabled (analog).

001 Alternative 1 (GPIO).

010  Alternative 2 (chip-specific).
011 Alternative 3 (chip-specific).
100  Alternative 4 (chip-specific).
101 Alternative 5 (chip-specific).
110 Alternative 6 (chip-specific).
111 Alternative 7 (chip-specific).

&l 88 & IR FIRC B AL

ghs PR =18, PAfCE 64 pin LQFP3:HE 10 FrMK22FN512VLH12 [/ PTEOAI PTELIX 5 4~ I W UART
Dhge R, EATERIABIEC B AADCIIAL I N o T D RE, i 4% I H 73 BE I #R B UARTLI &
& 55 NALT3 T, ) H 7524 PORTE_PCROFPORTE_PCRLIX P 27 17 25 T MUX {7 5 A 3R A 52
PLUART1_TXFIUART1_RXui AL &, HAEARML T -

PORTE_PCRO |=3<<8;

PORTE_PCR1 |=3<<8;
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4.3.4 FHTEHE

Interrupts Module
ARM PPB Nested Vectored |_ 1 odue
Cortex-M4 [ = Interrupt Controller ] -
core (NVIC) H :
o = Module
& 89 NVIC HHE R

ARM-F- & [ R T E BE 5 N T NVICRI R 2 [r) & H g ] S MR, AR ST B S g AT RS T
A B W, ZARM PN RZANT] 73 B — 5840, B 5 WAL 2 8 K %50 6 50 BORH . 1 Hh B b 2 T4
T H T HO AL — 8843, BRI G T NVICHH X B A7 28 L B 75 2245 6 ARM A 7] 2R A B AR SCRY,
BAR W N AZZEMI 2% Tt (Architecture Reference Manual. ANid, NVICKT 77 W ) & B8 2 g 37 AE
Wrim B3R B, XkREE LB E R, H2R 716Nzl st, FARIIRQH BrA [F H
SR F AT LURHE A O 8 75 2k Hi B AS R AR R B, R U S R AR 2 IR
Hir R B R AT REAN— 2, KRR ARMAT- G 1) I [m) B R i AT DALE HiReference Manual [ “ 2
— 7 Chip Configuration” HCore Modulesf’JNested Vectored Interrupt Controller (NVIC) Configuration
AT ARE], PR DR IX 5K R 1R 515 kAT BE B BE FAH B B IRQH

4.4 ¥ (User Guide)

N T IT TR BRIEN T TAAGE CEARRE™ e PR RN RS, WA KRBT X HoAH 5™
ST R AN AR T, AR R > b i G AR B g R 4R 3 T AT S AR R
Tt

4.4.1 sMEHERPUE S P (Peripheral Quick Reference User Guide)

ANEIEEA P 25 F AN A 78 E BB R, FRE B BT I B DR 45
THIN AR BIREAE NmfE S5, AT LR R, S PR R IR, R TTE R R
A PASE &% H 7 F I RLE B i Reference Manual SCRY AR B AMS AR HR ) 25 15 AT 7 R B R F T &
CIEARINARMAY: G Kinetis KR FIHE 7> RAVGEHE T AN ANEH P 2 FM, Wk 28R,

& 2 Kinetis FIFS IS H F SEFH

MCU &5 SO AR R B
Kinetis K KQRUG
Kinetis L KLQRUG
Kinetis V KVQRUG

CRR/RERPLPUE EF4ER, Rev. 1, 09/2014
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http://cache.freescale.com/files/32bit/doc/quick_ref_guide/KLQRUG.pdf
http://cache.freescale.com/files/microcontrollers/doc/user_guide/KVQRUG.pdf

4.4.2 tHEHRA R (Freedom & TWR Tool User Guide)

RTTAE A PR B B AT R R R PR T R AR, TR R R T PR E PR AR
PRAG A &M, H A Freedom N BRI IIPEAG AR, EATAREOHAAS, P RT DI EEEE 3 A
PCHLP I & 2 T A A B FE AT MBCAN PRAL 88 T B AM R R, A AME R R G Tower N T R
PELCESRI PR R, MR B LA T E Has ki i3 RG] LR i& B3 A3 By M 52,
Fal DL T s R D Re . R ONIX I E VSIS HE T ARSI P e T M B A
PR REBRRP= R &, LAMK22F 251941, FreedomAR 1Y A F M NFRDMK22FUG, TWR
R INTWRK22F120MUG, ‘B 13RI DL EEAE R E-R/RE W R T 3

4.5 HEHARIH

% 7 _FikDatasheet. Reference ManualfllUser GuideZ #F, KE-F/RIGHERAL T HABKFEHHEA
REEH P S%, KABEREANA - THPELESHZIN L. Erratadl i 28 N %280 1
SR

4.5.1 MFH%2 (Application Notes)

Application Note, EPRHZEIL, & CEARRAIE K TRIME X CER/R =i AR R BT #s
FIFEIL. CERREMNARGRA T RERH RSN HEIRMER 7 TR M), —5R
FZE1C 2B BAR R ARSI RE & 7 N ik CIER/RN 2L DL R SRS 0 AN I3k,
SRR N SR 75, P AT LB AR B R RE 8 2R N 5 SRS 5 B AR N B Y 5%
BT R EL BEAME T RO A e i B ZE e AT DB R A Z00 B PE i LA “ Document”
— R, W 90N

AN4419, Using DMA and GPIO to emulate timer functionality Motes Download
on Kinetis Family devices - Application Motes

AN4419 FFAHBR pdf 918 0 912712012
AN4419: EKinetis 251251 LA DMATIEFIORIER S RS
T7aE - Rz FAHAA
Hide more languages = @
AN4530 Application  pdf 201 0 9/19/2012
Lsing DMAto Emulate ADC Flexible Scan Mode on Kinetis K Motes Download
Series
AN4590 FzF1HER pdf 409 0 9/19/2012
TEKinetis KE 5 L A DMARINADCRE I HEE )
Hide more languages = @
AN4560 Application  pdf 1198 0 8/2/12012
AMN45E0, PWM Synchronization Using Kinetis Flextimers - Motes Download i

Application Motes

Bl 90 RLHIELFIR
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452 EirE (Mask Set Errata)

O [ Erratadll iR 322 2 P AEAS AR SO dE AT 0 H I 0 0B [5] 1R 2228 SO, £ — 308 i A
RAT RN T [ BT P AN a R, R R B dR S A S AT S A RN i R A
R IR — L DI 8 1) S BIR 2k B 5 e 25 0 ) AN TR A 2 S5 ) R AN S W) 1) A AE S R R 38, B
FEI H ik R A IR AR B ) 1) @A R AT R g5 o ek, TR P EERZ, ErratalliRFE R L
Mask Set Bt Fr i FE IR L A 5 134T 40251 GES FrPackage & 26 RIS, LLW2N03G) , FirlA
FH P AT DAAR $ B s 0 i B ROAS 5 7E RO R JR B I 2 80 AH . R Errata bl 123 SO, [RIAE A P ] A
BB G817 i U H Document— A2 AR 2% 088 R P FTA Mask Set [ Erratalt iR 5%, LAK22F
120M77 i 9B, A T RV Erratalih iR W1 9197

KINETIS_ONS1M Errata pdf 133 25 712312014

KINETIS_OMS1M, Mask Set Errata for Mask ON51M -Errata JUN Download \;'t(
2014

KINETIS_OMNS50M Errata pdf 171 Rev02 6/M18/2014

KINETIS_OMS0M, Mask Set Errata for Mask ON5S0M JUN \::.’
2014

KINETIS_1MN41K Errata pdf 179 18 6/18/2014

KINETIS_1M41K, Mask Set Errata for Mask 1M41K -Errata JUN o7
2014

KINETIS_2MN03G Errata pdf 165 13 121372013

KINETIS_3M03G, Mask Set Errata for Mask 3N03G -Errata DEC kg
2013

KINETIS_2MN03G Errata pdf 325 Rev. 111112013

KINETIS_2M03G, Mask Set Errata for Mask 2M03G - Errata 26 Download o
AUG o
2013

KINETIS_OMNO3G Errata pdf 193 03 4/16/2013

KINETIS_OMO3G, Mask Set Errata for Mask ONO3G - Errata APR Download \::.’
2013

B 91 K22F 120M Bg&

4.5.3 WIZEHSEZFEMR (Architecture Reference Manual)

T KR RKinetis K i R HI KT & J& 3 T-ARM Cortex-M P AZ 77 &, e I B #1382 BN ARM
ANETE,, TR T 6 WIZZRRME o M AFETE 5. P rE B A4S 4 i EoRE B
M7 BARM A E] B P #AH BN Z B BRI E S, T RER K H AT Kinetis/™ i
R 5T NARM Cortex-MO+F1Cortex-M4 N 1%, FLAEARME WAH N 1K) N 1% 5 2% U R ] DL B34 R 15
B, HAH NSO EERE R

1. ARM Cortex-M4 WIZF RS2 F it

2. ARM Cortex-MO+HN RS F it

IEAh, T RIEAR R B A A % 2248 B35 DSP56800E/EX I Coldfire 55 AH 5% P AZ 4244 (1) ST U AT DL EL
BAE RERREM T2

1. DSP56800E/DSP56800EX N #% 3% A S 2% T it

CRR/RERPLPUE EF4ER, Rev. 1, 09/2014
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http://infocenter.arm.com/help/topic/com.arm.doc.ddi0439d/DDI0439D_cortex_m4_processor_r0p1_trm.pdf
http://infocenter.arm.com/help/topic/com.arm.doc.ddi0484c/DDI0484C_cortex_m0p_r0p1_trm.pdf
http://cache.freescale.com/files/dsp/doc/ref_manual/DSP56800ERM.pdf

5 WBFRBEFHIEMF TR

5.1 Mtk

EIATMA R ARG, BB IR R BN KGRI ThRe LB T 5, 8%
N RGEHAE I R PR AR B . AR B LUK inetis K220 F W 4, 487 H Kinetis MCU AT B¢
INRGREAE BTN, T T MR SRR R SR

HERZN T, BTSN EIEES. AR, S EE. il BEEMCUR WANE EE &
Ah, 2 ERRE FH Kinetis R 5150 I 75 27 MR AT — LEERT,  WONMIG| IBCE . High current
driver5| j{i 4> #i . 10%Hi 73 (Open-drain/Pull-Push) Y #F. RTC. USB. ADCHLH & it f1Z%H
R BB DL AR EMC A BE 2 5 45

5.2 HJREBENTT

5.2.1 K22KHEIE5| H4 A ThEEiEAR

Kinetis K223 #F1.71-3.6 Vi B RHIN, N 7 R AEER0E s, S0 (8 2 2 A s 51 B 25 0l D A 358
B8 105 I9XE) . AD¥ ik S5t JF HAS it 2 A mi ol I, (81 H F oh ikt i
X, FRGN BN X T A H B K22 LQFP-64 pinf 2%, FHJESI AR, 7
A D REFR AN 3R

& 3 K22 LQFP-64 pin 33 MRS MZ K. A MmAThRERR

S &Rk ThREHER HAUE 515 (LQFP-64)
VDDx/VSSx* B R E/ 3.3V, 0V 3/4. 30/31. 48/47
VDDA/VSSA AD AEHL HL PN IE /6 3.3V, OV 13, 16
HLJEHI VREFH/VREFL AD ﬁﬁ@i@ﬁiﬁﬁ)\%‘/ 3.3V, OV 14. 15
VBAT RTC AEHLIF) 45 F FL N 3.3V 21
VREGIN USB Bl \ 5% 1 5V 8
e VOUT33 USB A5 H FEL AR I 4 A 3.3V 7
VREF_OUT W EEZ75 L 1.2v 17
1. CHVSSHR R Fr i
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5.2.2 MCUZF B JR{t 5] Bl

VDDx/VSSxe it A i) = s AL 5] i, Kinetis K22 LQFP 64 pindf 258 frats iy F—JLA53%F, e
PR TH I 75 EEAE RS 5 AN AT E /b — AR A (0. WuFIBE RS o FFH SRR AA N
E AU EEEL MCU HE S|, AT KPR FEH 46 /s VDDA VSS 51 B2 18] 1Y FL 28 BT TR 1 1)
BN

O AR, X =0 R S| R TAREE . B B, REDEATE — A VDDx 5| AT R —
ANVSSx I BB i b, BEANGRAT UER TAFE 1. (BAESERRR Bt JATE IO =418
PRG1 AR AT FEME R B AR b, TORER A A e AR AL IR R i DL R B v B R ST IEMC PR REHR
EAHUFAL

5.2.3 BUSMRBIELSHBETH

VDDA/VSSAZ S ITADC. DAC LA K CMPEEREFL /A 1T FL RSN BB, S8 A (ALl Akt
BROEM R, WSRO REHRE B, 8H 7 E ARSI VDDA 5| i Hh 7 FR B AN SRR s
2 (10nFR &R A+ w FEHAZE) o F4b, NBRGI RIS s s, £t e, 7l LR VDDA
Tt R EERSEPH ZE o 58T IR VDD AT R S

F4b, Kif5rKinetis MCUIRF& it T —X US54 A 5| JIVREFH/VREFL, H 7 o] DL&E S — Ml
SEHIAN B R FEAEAE N R 152 GZ2EME L EEE 1,13V~ VDDA) . 2 a] LU H
FNF=ERINESADCSHIE, —BN1.2V. NERIEREST B TE U ks B, U H MR I3V HL R A
NZF, MR, H P ] LEEER RN IR VDDA L, [ HEfEF, @IAEVREFHS|
FEE—NOnFA—AN1 w FIHE A . AT —8/ 20080, TR A VREFHAVREFL, SZFR
BT HIAE PSR BB R: B|ADC R L F YR VDDA I VSSA.

5.2.4 RTC/G&HIETIH

VBAT 5| /& RTCHLH [ & F B RSN, F T7E R G f L AMICThFERL 0 R A RTC Fl—4> 32 =7
ARSI, %O S E WOE RSN (1.71V < VBAT <3.6V) . WK 928K, — &
(1) FEL YL R 25 2 EH — AN R B AR A0 5 2R R B, 7EF RS YR VDD R IR, Jlid 28D 1R (it %
FHHIb . B R AT RESEIT MCU FHb 5 HUE — > 100 nF 5B HLZF, DU B K PR Hb P rEL IR 1)
e FAF HI R

Z1i0 8 D8
0
DGND-I||—| || ﬁﬂm % >| VBAL
DNP _J—_c19
VDD 3.3 [oo]n 100nF
L} I ¢ D9 —
>| DGND

92 RTC J5&HIEERE
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5.2.5 USBH#iHEJES]

VREGINZZ & F N #SUSBAE B M AL 5181, Dyt S A sl A VR T FEL R 5 m,  BUAE LR 5| BRI 26
i b R AN BOY330R I AR, JFAEFEL I I AL IR — N 10uF LA, IR A fVE, %
JEAE ML AR ZE B SEUTUSBY L DU IR R — N TVSE, AR FIH TN M B R I HL I A DR FRL IS

5.2.6 VREF_OUTHIVOUT33H E# 5] iy

R FAER, Kinetis K22i&8F PN FLUE S 51, B ] D@ I RE e i & 20 e 404 o — A
1L2VEEAM—A33VHE K. HH, VREF OUTH| L A2V L R i g tH 5 B, i
AT PAME N A NTADC, DACEL#H CMPAE A B SR HE,  [R] tm] DAAE S A0 B 1) H R R . 7 22
RN — A2, TWRENTBaE SN Z1 2VEENE NS, #FHEAEVREF OUTS| JHIER:
—/NM100nF i 1 2 L2 o

VOUT33 5| B0 N &63.3VHL R (%0 5] B, % e /2 Bt i A EFUSB Voltage Regulator™ 4=,
ZHLE R TR DU SRR LS N #F I USB Transceiverse l{USBINAESS, I FHiE Al @ VOUT3.35] i
RSN, Rt R B RS R AR R AR, R N 120mA . HE A
SEITZ A HAMEIN—A2.2uF L% .

5.2.7 HIFHEEFIPCBIITIEIN

HLE 2R 4 1A A e B B i P A B L (T 7y, LA B AR A R MCU ML B 7 23 AR A1
PEpTE AR A R, JF HA — Sk ] DU -

| | N [ = P a2 RS = e 0 TS 1) R 7 i3 RO U 8 7'
THr AT DL B FH P PR R B AN AR pE R A%, X T /E & B 93w, B BRRE B o
e /N FELRRER P BT RS/ (100 MHZI 25 100 Q ) FSERRERR . 500 28— & % 10nF 3]
1uF, BA SRR I — i Nk B R AR

vDD| S80S |vDDA
BEEETY
EEREBETHE
vss| a'a'alal L vssa
Bl 93 FF A IR R A

2. fEMCUREAS VDD HLIE S| 55 10 0CE LR A, RN — g 2Rl 298 i B 52 IEMCU
HE S| IBCE, R E45/NVDDAVSS 1 2 6] (1 B2 BT T BRI 2R 2

3. AEMEHEIREMEEMZ, B4 SIS TAR A HARAT 2L, HYRE 2 & B 3 9 A 2k
B R, £ RERVFIITEN T, A MCU B30I 5 H— N E)Z, B
AR RF 58 55 H-452 = e A 4 P 5e , 32 =R e EMCHYE BE CF 2 5¢ T YR AE /% 1 AHEMC
FIENRIE S B AN2764)
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5.3 B 4hHL %

5.3.1 K22HjBt8hiE

i AN, K8 R R Kinetis MCUSR L2 NI BRI R, ] 945 2 K221 R 4ei B
MR, B2 P PhIR, v POEEMCGHEER R 5 G B o e rp A I B A 18 52 AR,
ATy BN, T ARSI IR D AR T e AR AR ORI ) T

1. PR i«

o TEMHWEFAER T —N4M Hz bR i B A — 32K 183 i

o — /MK Hz it ILPO, 1] LA TAELEATAT MK D FERL T

o NIBIRCASM, F=ZLFH T USBEEXTH Bk 5 oK Lb s iy (1 B FH o

2. AN B -

o {EEXTALOMXTALOX [H]F] LASM AR 7 s B FAEEXTALO 5| Il B ey A, A Vi ]

N 32.768Khz#32Mhz;
o {EEXTAL32FIXTAL322 [A] 7] LAAME32768HZ LR HR % s 5k & A VR I 4 /F NRTCEE MCU
ARG B
MCG Sim
4 MHz [RC [al — MGG IR LK Clock options for
32 kHz IRC ,,) _ — MCGFFGLK } some peripherals
< (seenote)
FLL Gore [ system olocks
Bus clock
0*‘ S ™ MOGOUTGLK — exBe ok
pLL |) expus do
FROIY MCGFLLGLE ' Flash clock
MG GPLLCLK j N
PROIY * MCGPLLGLES \
RN " Acaaucin
System oscillator g 'g
EXTALD OSEOLK [ = §
ALl OSCERCLK 22
osc Ga \ &2
XTALOE— logi OSCA2KCLK ERGLKIoK %E
-
RTC oscillator PMC o=
EXTAL32 — | 22768 iz
XTALe | O8ClegE 1k L
IRC48M internal oscillator j RTC_owour , |
|

Bl 94 K22 i) RGURT BRHE R
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5.3.2 MCGHIAMIET 745 25 HE B it

B A AN PR A TR SRA MU IR, W s s i R IR AS s #shaARC CHEEH-
L) Rigare KT IZRG 4 I TR I VE LR 5€ #4571 [ Datasheet i, BEALASEESEIR . AT E
SIS A8 it AR 9 s RO B Bl L 8 8 T FRE AR

5.3.2.1 AMEEIRAT BB

RGN HIAF, Kinetis /M drdiR i 7T DRI 3M RS 5071, W3k 4f.
4 Kinetis 8 FI 7R 5130 5 P 13 LB 7 RO 7

W PR N F K7 BRI
Low-frequency(32 kHz), Low Power E 3!
Low-frequency(32 kHz), High Gain HE2AUFES

High-frequency(3-32 MHz), Low Power HEUYFTES
High-frequency(3-32 MHz), High Gain TR2TTES3

EARK S IEFE 4 m i 95Fs, ATBLER], 7 RIA T R2P AT E/NTIEIREE, HKZE
O B AR R T IR Y, P AT LB CR[SCxPA Sk R IE B N #F ISR B 28 ) ks, Hideok
AT LK 330 pFo 1 24308 FH ) R B 75 22 UG AC H 25 K T 30pF i), B CR H 7 B3 fiRiER:,
WA IR %2, Mt gt

TEEHE, RETRIMTUAELSHMHEATHEH, (H2ERFEESEHN, BT ORIEG SN
HRER N A AR B B LY, BT PA— @ AN EE AP INRE X T-CxMCy, 12 L 2SI 2E 75 ZEAR T i
PRI ER AT IR

XFFRTCAHMEB32K da iR A, T80 WERE & R HAE R, HF 7 R1/EEXTAL32
FIXTAL325| IAME32K S IREN AT, o8 ZME AR RE, M AT RO ATk He B 15 1

0sC 0sC osC
EXTAL XTAL EXTAL XTAL EXTAL XTAL
Cxl Cyl
i AL
7
HH [ L
Y Ji &2 Ji%3
] 95 A I 410 Ak ) PR B R T R

5.3.2.2 SNEHVEIRE % B B BT

WK H AN A IR B, BTSN E R, Wk 96fR. X FK22, HANHA PR B
15 K AH N S50MHz .
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0OSC

EXTAL Vss XTAL

1|

Clock Input _ /0
&l 96 i I ST EH YRR 3 5% FRI B FRL R B

5.3.2.3 fmiRHEEPCBE TN

Kinetis MCUH] 5| JHIA7 J5 %5 FE BIPCBAT AR 1 75 22, I HKEXTAL A1 XTAL 5| J1E T BGA £ 21
AR IA EEQFPHE 2 H4A M b, MINTETIZE EEET MCU AbJECE &b iR B 3R 28 1) A 2 $2 1t

(Ao
AR
L.
2.

3.

I H AR S S IiE 2 A (VSS) SIIL Ji A AR AT 2. DU 2 EEE A Y

A AN B R A T R T AL SR MC U 51, LI/ H 2% AT S S AG E I 1)
AR IR T 5 IR EAS A ARSI 5 AL

B H k& AR, W ABIEMC S MR R Geh, Noazik o] DLEIRZ 285\
S EAZ 5 BRI BRI MR A C &, (HAr K G Rl Be 2 TIFE & K

mm A R FL A BT B B SR — N, B b2 E B RIAHAME 5 R . BEE A
Al PAARAR 5] A AR VSS Gl BIAC s, B 97 Atz 73l s HE 7 FIBGA H 3 MILQFPE 2 1) /iy
{KLayout#fi 5 »

SLEY
X

97 BGA 1 LQFP HZ& &K S 1E Layout #i JH

5.4 AR
FEHTMCU M RGH, BRIk s i\ Z SN BUR IS NS5 e 2 ALAN P Irg KA o
RESET b3| I i I AL5 A, %5 BRI AR B Az DhRe R (Rl Il B AF i B OV GPIOSEH e
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hae) » JFHARH AR Kinetis MCUREALG| B XUR 5, AR A, R B ar DA
AN AEOeM SR, B A AT AT Rk R e R A58

SRV LB A 98 Frare, I b A BHATE I S| B A v P, R SEL MCU JCE 1100 nFH
7, ASEIBR SR RIR B AL HAS—5ERI2E, RESET b 5l licH — A rlic B Ig i, M
DATE B2 JE iz 5] A BT e A O S B T RCM_RPFCEFATAR) o A0IRAE F 1% I8
arfih, EIRR B A AT A R REAR S AN R B, (HAE R A MR A AT, VPR U HY A A g

1
plo LRI VDD P3V3
N 2 4.7-10kQ
RESET b
d MCU
100nF
S5
+ . =—=C23
| GND
A4
Bl 98 B4R & A L ER BT

5.5 N

Kinetis MCU R SCRFITAGH: T AISWDE: AT R TR . BRABIESL, JTAGH: O FFEH R %05
APINAH (JTAG TCLK/JTAG TDV JTAG TDO/JTAG TMS/JTAG RST) , FHMIERK 99
Fias, TR AT 2R T (SWD) b R 3 34 Pin il (SWD_CLK/SWD DIO/SWD RST) , H:H,
FRIEREUE] 100/7~. WAL, SWDFEmd BT AR E, A gl EE D>, Fr DAZEAT I R
W FHSWDH: .

JTAG Debugger Target board
5V supply 12 » Voltage |__VCC
Regulator o
VTre fla—-1
TRST |.....3 !
o -
Tink/Murltilink ; TRST
ETAGEDO TDI w—TDI
i T #iEs TMS 7 s Kinel:is_j‘z‘i?]
rekl—o o MCU
RTCK |-l L LRTCK
TDO |g—13 —
RESET L IREET
20 |
GND -1
GND

iE: ——BEFESEF T Optional
& 99 Kinetis MCU JTAG E0&EEREE
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SWD Debugger Target board
5V supply I - Voltage | VCC
Regulator "
VTref pet
L
Tink/Mudtilisk SWDIO|«L » swDIo
FWDED  gweLk|-2 M SWOLK sl
iﬁ"ﬁg?%g ) nefis=y
” SWOlwhdenrannanad L SWO MCU
RESET]-L2 RESET
Peip) L I
&D

iF: -—— B EE% 7 0ptional
100 Kinetis MCU SWD O %EEREE

5.6 ADCHELf A

R A ZMCU —/N 4 FHIIRE, Kinetis KE/7MCU RS AE 1607 FISAR ADC, % 4™
PRI ADCHEER DL e 48N ilE (Hlugg, MEAFRESIMERIENT) » AR R
MK22FN512VLH 1248 & AL ADCREER, 7 RF 1477 Bt i i A2 22 43 380 o
SRR 5, AUsmiE R TR B, T B REEHUME S RaIE R, 67 B EYR
FEHCFI SRR 1], JCH X T E o e R ¥, AR . PO SR AL IS 1) 5548 S st ) A
b, RN EFEABANLYT. o PR N S8 HER M A L, B3R A A 28 g A B
FUATRESE /N, — MR S, HFBCRAEIEELE 10 pF (EiEEH) & 1pF (IREES) , BB
JUHEEE A MR 10k Q. BT BB THANSIE D K, AL S AEPCBAT LRI I H 1R 2 75 Bk
B HL T

1. ADMHIE AR 2 B 846

2. KRBT IR AR A B IR T, R X E A, RPN T A — A S A

T HLX AN 5 SR B T3, A I & — AN R &2
3. 2R B G i e R R, FEAR UL A Rl P AR AL, M AT R
4. BEASBREER P RAE LS R, — M AR S N i N — L Buffer/ B BE 1S il .

5.7 USBHi&iXit

Kinetis K22 A #USBER ) RGAE R U0 101517, B T —4 3 F¥Dual-role USB
OTG-capable (On-The-Go) [F#EHZFE . —Transceiver. —M3.3 V regulator A Jz—1~USB
device charger KA, SZHFFUSB 2.0 HIFS (full-speed) Device fE 1 FS/LS hostfi .
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USB controller

USB voltage B FS/LS | Device charger
regulator transceiver detect
M S—
J
VREGIN VOUTIS D+ D-

E 101 K22 A#E USB R R SiHEE

Kinetis USBRLEL )58 3% KA fRI1L T USBRIHE L B ER LT, (H 30 A2 T AR 5 46 A% 2C A AN )
AT — AN LR 111 . ] 102/2 USBTEDevice FHostB x0T 1 HEFE HLEE , F+HOption 1 #1Option
2RMCU LAEEHostR R K, SEHLXT #M#USB Devicet2 it 5V & () HLER . Option 1451 fai 84, F%
AAEK, Option 2757 #2512 HIMCUTE Host M Device i 2047 U e, A FEME s &, 1 4MCU R T4
fEDevice#i U T, X P NOptionA] DL B .

L1 USB 5V
1 [~A2
»n —
Lri BoomM  _LCl Adaptor 5V USB 5V
m| @|¢|Micro USB 100K :I:_lOuF T R3,,,0
2] - VVv
=2 svo)) | USB 5V SVGND Defaul: DNP
“ p.of[2 USBD R4\ 33 USB DN
Q‘ p+o || 3 USB Dt RSaan-33 USB DP USB HOST Functionality 5V Supply Option 1
[ o [[4__USBID
2| |l a][Z—_TSBGND
:I: —
2| Jl= —é— D4 D5 _|D6
720 15} e
5VGl % USB 5V w Adaptor 5V
TN T 5w
3;?]1\4 3 Q1 Over Current nt3 | o\~ 1M 2 USBSW ILIM
—I—? L ?\ . 5 BN |4 UPSW EN 1
- — X R10 RO
S «
1. Adaptor_5V-- #RR5V e 2 1 T%
2. VDD_3.3-MCU 3.3V{it & L VoD33 = =
3. USB_5V --USB3E 05V A(Device) -
B &5V (Host) USB HOST Functionality 5V Supply Option 2

102 USB Device and Host #= T B & % it

5.8 WHMEMCTERE ¥ 5 PCBAT 28 A E B 1

EMCTERERAFE A S E R — A B ER R, AR BB 1TSS AR, EMCEREHUR TV
ZINE, BHETEL BB REAE: ERS. PURAE . mdE 5. REE S TP i .
AR ALY OF 5%, EHERAE) HBEX RE&™ MR 2R EE, P I 4EPCB
ATELZ T, I T 223 LIS oA IF 5 BRI 0 AN A HEEE &) 1037 o I AR IR HE T A%
PME 5B, =TS S REg DU g (4R RHIT S T E, LHPCBT
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AARPIFEH R HRIK. A, AT A 2 AR EH A (DF) |« B SHHE EA
(BP) DL AR AL e 28 (LPF) , MMM 98 RS (FIAKEMCHERE .

/
/ — - - — — — — T
- ‘ | ANALOG DG POWER |
ﬁE&ﬂ'ﬁ R T - DOMAIN |

' I b i 17 |

I #F HR B IER i BP % |
| | #L |

AG POWER DOMAIN — BP
| | BP |

&
| | I R |
B || ow || o= L= 4
— g REH® | R —— -
# # # | |
I LPF LPF |
Wit | i i |
. -~ -
Bl 103 IR F & a1 R

F P ETAE B R R NG 3R 2D “AN2321: BRI I e R %17 fENS %,
5.9 Kinetis MCU 13} & S B AN — a5 1k 5| 1150 BH

5.9.1 #HRA

Kinetis MCUHR L2 FOR[E A 25257, M 20/11.6x2.0 mm A CSPHT4E K L03 2256 IBGA 24 (1]
K70, f KR LR R P EAFRMNHES AR T30 B3R5 B o] DR B M i,
IAb PAK22F120M 64-pinds 25 A6 A — T &4 RTHME B &R T7E, IR0 i i DU A8 &
7N, FEZM T R T T AR BIZ00 2SR B, AT AR BZ0 F IR A IE R TTEME B
TAERRE. fEETIRESE.
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Samnla fuailakilibe?

p L k22_120f iz 20|

The Kinetis K22 MCU family is optimized for cost-
sensitive applications requiring low-power, with
floating point unit, USB connectivity and processin...

# Product Information

"= Sample/Buy

» [ K22_50

[=] Data Sheet

[ Documentation

# Software & Tools

Kinetis K21F/

i

o BE

Sty
e gty

K22_120: Next-Generation Kinetis K22 USB 120 MHz MCUs ¢

Buy / Parametrics

Overview Documentation Software & Tools

Training & Suppoi

[¥) Download XLS Download PDF

Budgetary
Price

excluding
tax(US$)
Change
unt Currency

2 Share Link

Parts

4 of 18

Show/Hide Parameters ackage Type
nd Termination

[1 Buy Direct [ Active
[ Distributar
0 sampie

C S \

— Active QFP 64 10000 @
Distributor US$3 .62 eact

[ MK22FN512VLH12

nvironmental and Compliance Information

Parameter
Pb-Free

RoHS Compliant

Halogen Free

Material Composition Declaration (MCD)
RoHS Certificate of Analysis (CoA)

2nd Level Interconnect

Moisture Sensitivity Level (MSL)

Floor Life

Peak Package Body Temperature (FPT)(°C)
Maximum Time at Peak Temperature (s)
Number of Reflow Cycles

REACH SVHC

UL34 (plastics flammability test)

Manufacturing Information
Parameter

Micron Size(pm)

Crdering Information IS

Parameter

Winimum Package Quantity (MPQ)

RIFINIEEE

Value

Yes

=
Download MCD Reporl@ Download MCD Report

Download RoHS CoA Report
e3

3

168 HOURS

260

40

3

Freescale REACH Statement

W0: Burning staps within 10 seconds on a vertical spacimen|

allowed

Jvea Container

Exempt from Minimum Delivery Value

Preferred Order Quantity (POQ)

Value
09

Value
160
o] st
Yes
800

5.9.2 NMIE| 4

W Buy Direct
T
MK22FN128VLH10 Information
Product Summary Page H{Aﬁ_%

P General Information S
P Package Information ﬂ&{;%

» Environmental and Compliance Information

HRIFIAEER

» Manufacturing Information EEF‘FE_%
» Ordering Information T$F$
P Operating Characteristics s
v———
iBfTR
General Information
Parameter Value
Part Number MK22FN128VLH10
Description K22F 128R Senna
Material Type Tested Packaged Device
Life Cycle Description (code) PRODUCT RAPID GROWTH
Status Active
Application/Qualification Tier I 10-YEARS APPLICATION LIFE I
RN
Package Information
Parameter Value

oFpss R EIERRSTE

LQFP 64 10*10*1.4P0.5

Package Type and Termination Count

Package Description and Mechanical Drawing

Device Weight(g) 34655

Package Material Plastic

Mounting Style Surface Mount

Packags Length (nominal)(mm) 10.000 HEER
Package Width (nominal)(mm) 10.000

Package Thickness (nominal)(imm) 1.400

Maximum Height Above Board(mm) 1.600

Tape & Reel No

Bl 104 HRR 5 BERTEEE

NMIG| R E BT BERcE B 5| B, 85 7 BRI RENMIZRE ) (IREFERD , %5 A
AAE/NEAES Ed P, HEBCRHAME 47kQE10kQ Fhi Pl FESRRIIR KR, WH
Z 5| I AT S R A, B Z 5| g B H L EThEE (FTMEGE GPIO) , 78 NGRS,
ARESECS A S ESERETE . JREROH — L, ERFPEEEHATZEANMID RER, BT
NMIG| # /MR, FRFte CE ANMI IR, MmiE AR ok I T ak. S
B Flash NVM C & #5925 FINMIZHRE, "B SR P28 H NMIS|EHIE X BIE T, KRk
SHATH PR 2 AL
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5.9.3 KHERIKF) (High Current Driver) 3|

Kinetis ERFIMCUHS 4 51 IS R R I IKEN TN EE, T LAEEIKEILED, AN 5] B R d B
AERZIR F20mA, I HOK S H FIR /2 100mA .

5.9.4 LLWURREE5]| B

fEKinetis MCUMRZHFERIFH Y, B 1 SCHRE i WA B 2 A, I8 SCREGPIO S| ML, (H 75 2
B H R IEAE A B 5 B SCRE,  Fr DA FUER BT IR 75 2R A S, FAA 2 IR 5| ) S HE
LLWU5| e i ThgE, v A HGE FRMTF M FIChip Configuration ¥ 7

5.9.5 REZKI/ORLBEHTIAE

FESKBR R, EH 2SRRI R HI G 50, SR E I AR ARSI DL
GPIOS| |55, N 7 IRREMCHERE, 75 26 X L B AR N i &

o SR HIVOME FUEH 8 Sy M RS, % RS B EMCHE RS RV IRERL T, i3
EDN MIE S AEe

o CRAEHI IR S| BN IUAC B ONGPIOTIRE, s RS 5 1T
o A MBIMBRN ZEE B IR .

5.10 Wit i/ R Gt 44 H 4% ) Check List

P BT K22 o N R Gih, T ZER SHATE R FHI A .
R 5 B/NRGEWIT Check list

SIM/fES ERE
1 Reset FUOE A% G| R E S (4.7k-10k) , [FIFEENE MCU & 100 nF HLZ;
Sl E B A BN N ER_ B R, (R SCRAMT 4.7 kQ 22 10 kQ Ehi AR, R H NmI
2 NMI 5 BAT LA VAR T RE (e B 5| B

IR O eTaE, HAMBHAK, 7 ZHE0 Flash NvM BCE Disable NMI Zi g

RN & A FIE R EE K R, S MR L% Bt S
3 | XTAL/EXTAL

AME A E Y GPIO fith D

4 XTAL32/EXTAL32 A AN T T TG T 25 1 I 3t LB 5

5 | vooxvesx HEA AR L 3 A AR b L CO.1uF MM 0%0) . JF L35 B
WAULE T MCU HJR 5]

6 LLWU Pin FEAR BT 5] A SRR LLwU MR DI RE, BARRTE &L “Chip configuration” FY;
REAHEENKE <=6 9i~F, HARREERAPEI; AN EEREN usB b AZTK, R

7| SWo_CL/swo_oio BURHI LI B0 19 Ush 2 B
1E UART transmitter disable Jf H:t 3t AMKTHFEIRSN, 1Z 5| < L tri-state MM 72E IR

8 LPUART_TX FYR, FTCAEARIORER FH P U e N 38 b hi Thiae, s AMs B, #4585 I Errata:
e7986.
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5.11K225 /N 240 i 2 A

Ll USB 5V i} DD 3.3
| perd { D
2 RI 330 OHM < USB 5V
100K 100F
o
2 R3O swi
2 SVGND Defaul DNP
o R4,, 33 USB DN ul D3 VDD 3.3
N USB D+ RS USB DP USB HOST Functionality 5V Supply Option 1 VIN VOUT
= Adaptor 5V
H 5 o6 100F 100F
sw2
UsB w Adaptor 5V =
T 1rom N Q
- Over Current Int3 | 1o vy |2 USBSW ILIM [I+ svanp
BSW
= R7 S oo BN USPSWEN Ly VoD 3.3} Y {vbpA s
£ R10| R = o4 L3 L( 10k
g 9 -
- 2 LLWU Wakeup Pin <
1. Adaptor_5\-—- HRAR5V{te 8 L4 s
2. VDD_3.3-MCU 3.3Viitd VOD33 = = SVGND} MO, {DGND
3. USB_SV ~USBHE OISV A(Device) : LS DGND
HEEVH H (Host) USB HOST Functionality 5V Supply Option 2 DGNDF N, JAGND
12pF [ €6 RIL
1T
NP - 0
Y1 C2132.768KHZ
= C7 - RI2
e
VDD 3.3 0
DNP 5
Ri4f [R13 B
VDD 3.3 b 100K 100k
PTCO!ADCO_SE14/SPI0_PCSA/PDBO0_EXTRG'USB_SOF OUT/FB_ADI4
22F SWI XTAL32
T o S‘:‘g Do AR 20 EXTALR PTCILLWU_P6/ADCO_SE1S/SPI0_PCS3UART|_RTS'FTMo_CHO/FB_ADI3/1280 TXDO‘LPUARTO_RTS,
— XTAL32 PTC2/ADCO_SE4L/CMPI_INO:SPI0_PCS2/UART]_CTS'FTMO_CHIFB_ADI2/1250 TX FSLPUART0 CTS,
— KOO SWD CLK PTCYLLWU_P7:CMPI_INI SPI0_PCSI-UARTI_RXFTMO_CH2:CLKOUT/I280 TX BCLKLPUARTO RX (=40 | \/\/ wakeun Pin
—feseT b OO UARTO T PTAGITAG TCLK/SWD_CLK'EZP CLK! U/\KIO CTSFIM0_CH PTCHLLWU P/SPI0_PCSI/UARTI_TXFTM0_CH3/FB_ADI1/CMPI_OUT/LPUART0_TX 2D
5 oS PTALITAG TDIEZP DFUARTO_RX'FTMO_C PTCS/LLWU P9:SPI0_SCK/LPTMRO_ALT2/1250 RXDO/FB_ADIO/CMP0_OUT/FTM0_CH2 VDD 3.3
S — PTA2ITAC "E_SWO/EZP | II)UARTL\ TXFTM_CHT PTC6/LLWU_PIO'CMPO_IN0:SPI0_SOUTPDBO_EXTRG/I2S0 RX_BCLK FB_ADS/1250 MCLK
PTA3ITAG TMS/SWD DIOUART0 RTSFTM)_CHO m(7 CMPO_INIFSPI0_SIN'USB_SOF OUT/1250 RX_FS'FB_ADS RIS
DOND PTA&LLWU P3/NMFEZP CSFTM_CHI CRIADCT_SEAD/CMPO_INX'FTVG_ CHA/I2S0 MCLK(FB_AD7 y
—31 PTAS'USB_ CLKINFTM0_CH2'1250 TX BCLKJTAG TRST L 4.7k
—5— PTAI2/FTMI_CHOI2S0_TXDOFTMI_QD_PHA ADS
— PTCILLWU_PI ADCLS |_SE7b 12C1_SDA'FTNG_CH'FB_RW NI

DGND

VDD 3.3

_len_Jen e Je Jais_[cie
e T Jior Jior Juur Jior

[c17

TuF

w®FEh
RISA0L

vow-i— ||} —

Lels

DNP

VDD 3.3

PTAI3/LLWU_P4/FTMI_CHI/1280_ TX rs rer _QD_PHB
PTAIS/EXTALOFTMO_FLT2/FTM (
PTAI9/XTALO/FTMI_FLTO:FTM_CL KIN\ l PTMRO_ALTI

PTDOLLWU_PI12/SPI0_PCSO:UART2_RTS'FTM3_CHO/FB_ALEFB_CSI/FB_TS/LPUARTO_RTS
PTDIADCO_SESb/SPI0_SCK/UART2_CTS/FTM3_CHI:FB_CSO‘LPUARTO_CTS

PTD3SPI0_SIN/UART2_TX/FTM3_CH3/FB_AD3:LPUARTO_TX:12C0_SDA
PTD#LLWU_PI4/SPI0_PCSI'UARTO_RTS FTM0_CH4FB_AD2/EWM_IN/SPI1_PCSO
PTDS/SPI0_PCS2UARTO0_CTS/FTMO_CHS/FB_ADI-EWM_OUT:SPIT_SCK
PTDG/LLWU_PI5:ADCO_SE7bSPI0_PCS3/UARTO_RXFTMO_CHG/FB_ADO/FTMO_FLTO/SPLI_SOUT
PTD7/UARTO_TX/FTMO_CH7/FTMO_FLT1/SPL1_SIN

PTBO:LLWU_PS: ADC(
FTBIFADCO_SE9/ADCI_SE912C0_SDAFTMI_(
PTB2ADC

SE8/1200_SCLIFTMI_(
HI/FTM

PTBI6/SPII_SOUT/UARTO_RX/FTM CLKINO/FB_ADITEWM IN
PTBI7/SPII_SIN'UARTO_TX/FTM CLKINI/FB_ADI6G/EWM_OUT
PTBIS/FTM2_CHO/1250_TX_BCLK'FB_ADIS/FTM2_QD_PHA
PTBI9/FTM2_CHI/1250_TX_FSFB_OE/FTM2_QD_PHB

PTEO/CLKOUT32K/ADCI_SE4asSPI1_PCSI/UARTI_TX/12C1_SDA/RTC_CLKOUT
PTEI'LLWU_POADC]_SESa/SPII_SOUT/UART1_RX/I2C1_SCL SPII_SIN

SW1
SW2

CLKOUT

USB DN

VDDI UsBo_pp [——USB DN
¢ UssDp
vie? USBO DN [—o—SB DP___
VDD3 VU [ VU
VREGN (—————) -
e SBsv 100F
RRER ADCO_DPOADCI DP3 (—o— U nF VoD 33
ADCO_DMFADCI DM (—12 =
VS MK22FN512VLHI2 ADCI_DRY/ADCO_DP3 | —+ DGND
vss2 ADCI_DMOADCO DM (—2 RI17
Vss3 ’ o7
VREF_OUT/CMPL_INS/CMPO_INS'ADCI SEI8 (—I—YREFOUL 4 7,199
VSsA ACO_OUT/CMPI_ INVADCU SE23 [—5—
VREH !
RESET |34 RESET b
VBAT
K22r6a

IﬂOnF

&l 105 K22F 120M LQFP-64pin 5/ & 4 F 3 &

6 CRRRERHRMET KIS

6.1 HEiR

AT A T CEARR T LB it ik, AR &
TR e NE T,

LA

PRI S KA I A AR o

6.2 JFRHEIRE 5T R T HAH

RERRIMCU, HZZEBNAESRG, SCREAMIDEMIR TH, JFHIRM 7 & XS EHE R
TR, AMERAEE, MR,
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6.2.1 EEF R

AR TR R W HAE S O R TR LA, s BT, PR ARITERZHE )
FERAEIF R MR, HE R A JURZ, RV Al TR T & AR

BB CEBRRIITF AR . AEWNRIM EEG MM, —MEDhaEam K TowertE XA S,
— P2 T aE LU 1R] B ) Freedom AR .

o TowerBR RS

Towerfs N RS F RGeS A, el Ui A2 X R g 5 HAB R 7L R -
Tower RA F M A ITAGEE OpenSDA Y 1, A7 EANB E4, RFE—HUSB
BRI R ARORD o RN AT ST 20 2hRe,  anl&l 106 & 1067 .

00000 AT AT AR

T

Bl 106 B fE HIE R R G R K 107 REKEA RS

e Freedom #R

Freedom# 5 Towerdi /H bb R~ E/MRE %, fH 51 # ¥ . FreedomAl 7 & OpenSDA i
WL, [FFEATREINEI B, HHUSBHESEZ BN . FEFERZER T LR
ZHMAUSBHH, —/NH TOpenSDA, 71— N2 A HFUSBEIHIE [T, 7E4 i
ZERIE R, a0 1087 .

108 Freedom JT &R &
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6.2.2 {#FKinetis Design Studio (KDS) #AT¥MIF K

WL R G, Bea] DO IR AT 9 SATAR T . AR R R AR Ak A ER A SR K
JFRAEE, WIAR. Keil MCodeWarriorss . JT A8 (11435 1 2 AR B SRS, AL
I RIR BT K DS AR AT UL -

Kinetis Design Studio, fii#RKDS, J& KE-R/REHHEH K5 X Kinetis 2 7IMCUR 8 T K 5L,
A DLSE AN R RO R TR I A DhRe, B AR AR . ek, T ERE, BRTBCHTIRARLLL,
AL B T B A AT A SRS
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=KDS_IDE&tid=vanKDS&uc=true&lang_cd=zh-Hans

KDSZ#: FEclipsetEZE, KA ARM GCCHIGDBZw BRI 5, [FIN 4R 1 € -R /K Processor

Expert MTIKSDK g, K45 Codewarrior—FE# /& 2 T EclipsefE4E,  Fir M FH %L1 5 CodeWarrior
JUF—H#. KDSE 144 B R /R MIKinetis MCURHT T4k, I AR50 54T

FIFFKDSJE, B %675 2k £ — Mworkspace, 1IX BHEF FEKDS 2235 H 3K T ofrd— L T8I S0k,
4N “workspace” o fTHFKDS/E, ATEHEHE AT, s “File” > “New” 2> “Kinetis
Design Studio Project” , 1K 1092 & 110F7~.

% C/C++ - Kinetis Design Studio - D:\Freescale\KDS_1.11\workspace
| Edit Source Refactor Mavigate Search Project Processor Expert Run  Window Help

MNew Alt+Shift+N » ‘;3 Embedded Component
Open File... CLRY  Kinetis Design Studio Proje

Close Ctrl+W | ¥ Makefile Project with Existing Code
Close All Ctrl+Shift+W | % C++ Project
A 109 7£ KDS g T2

Processor to be used:

type filter text

- Boards

= 4 Processors
% New Kinetis Design Studic Project

: Kinetis E

Create a Kinetis Design Studio Project a Kinetis K
Choose the location for the new project » MELD
a ME20

. MK20D (50MHz)
. MK20D (72MHz)

Project name: | Hello_Warld|

Uze default location 4 MK20D (100MHz)
D:/Freescale/KDS_1.1.1/workspace/Hello_Waorld MEZ0DMN512F00d0
MEZ0DM51 23000
default
ME20DX128 5000
110 A TRELHK B 111 SRR A

a2, EFEGEE T ERIT A TR, Wk 1120R.
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% Mew Kinetis Design Studio Project = @
Rapid Application Development
SDK, Processor Expert

Kinetis SDK Location
@) Environment variable
() Absolute path

SDK Environment Variable KSDK_PATH

[¥] Processor Expert %E%%PE
Start with perspective designed for
() Hardware configuration (pin muxing and device initizlization)
@ Use current perspective
Initialize all peripherals
Project Mode
@) Linked
(71 Standalone
If this project is expected to use the Kinetis SDK, you must apply the Eclipse Update for the

Kinetis SDK into this tool using Help -> Install New Software. Go to the tools directory of your
Kinetis SDK folder to find the appropriate Eclipse Update.

B 112 BB R TR
SDKJ& ¢ R /RSEAE R BAF T & B, BIm$Eft 7 &AM EEeE H I APICHE i FHUART AR IE ) ,
TR P IR, AR =R AENH, BRI G &P E EN g, Wi B
R ZHFSDK (LhinK22) , ARAIX B n] DA ik .
PE (Processor Expert) J& KJE-R/RHMEHK—RKEBGEE TH, Fta il . KT Project
Modei& i, U %&EFELinked, IAFTH W LIRS A —EFHS XM % Standalone Ul 25 HL
XA LTEEXTE L —/40,

fJa—%, midi “Finish” BVATSEREH TRERIGIEE, KDSHAMAELHAFI A man i 11357,
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% C/C++ - dfse_sdk/Sources/main.c - Kinetis Design Studio - D\Freescale\KDS 1.1 1\warkspace

File Edit Source Refactor MNavigate
L |®-% - &
[ Project Explorer 33 = 8
BEE|le 7

4 = dfae_sdk

= dfae_:

& 3 Binaries #EB{'IE

> [} Includles

» (= Debug

i+ [= Documentation
b (= Generated Code

[ (= Project_Settings
.4 f9SDK
[ [= Sources

[ 5 Processorbpertoe |

|=| Projectinfo.xml PE

=% gpio_i2c_frdmk64f120m
=5 hello_world_frdmk64f120m
=5 hwtimer_demo_frdmk64f120m
1= ksdk_platform_lib_K64F12
=5 Iptmr_demo_frdmk54f120m
=5 sdk_test

T v v v v v

¥ Components - dfse_.. 1 = B

ERSE- T
> [= Generator_Configurations
b = 0Ss 'ﬁﬁﬁ EEJPEgﬂﬁ:

4 | Processors
» 4 Cpu:MK6AFNIMOVLLI2
4 [ Components
i+ [= Referenced_Components
i+ Ui pin_muxPinSettings
[3 @] gpio_pins:fsl_gpic
i+ 38| intManl:fsl_interrupt_manag
& €3 clockManl:fsl_clock_manage
i+ 53 vartComl:fsl_vart

Search Project ProcessorExpert Run  Window Help

idiwi verld RN R SER A CR GrQ@Q-id0O 5~

o e e v| =

£y Component Inspector - pin_mux i 8y Components Library = B |%» Configurstion Registers = 8
Basic [Advanced || 7 HFHFTFE
Routing ._Functional Prupertieq Mﬂhodq [UARTO v]
ode Options Reg. name Init. valu *
apsed ©)Pins  [V]Show Dedicated Pins 158 FUPEAC & » UARTO BDL (TR
> UARTO_C1 00
CAN‘ CMP| CMT| DAC| ENI:T| EWM| FB‘ FFM| GPIO‘ IZC‘IE5| JTAG‘ LI ERUER I £
> UARTD_S1 o
ns Init Pin/Signal Selecti... Direction User Pin/Sig b UARTO_S2 00
SE18 - Single-ended channel 18 No pin routed Input - LR o
SE19 - Single-ended channel 19 ADCO_DMO/AD... e ADCO_DMO/ o WERAED ()
SE20 - Single-ended channel 20 ADCO_DML Input ADCO_D ERUERIFNET i
SE23 - Single-ended channel 23 DACD_OUT/C... e DACD_OUT/! o WRRI LA ()
SE4b - Single-ended channel 4b ADCO_SEdb/C... Input ADCO_SEdb/, ERUARICS i
SFSh - Sinale-ended channel Sh N nin musted Innut o WIS 0
> UARTO_ED 00 o
] [ n | 3 L F—TT— >
h c Instr.h fsl_clock_m. startup.c [ mainc 3 = O
-save -e976 Disable MISRA rule (6.3) checking. */ P
B ]
Int -restore Enable MISRA rule (6.3) checking. */
{
/* Write your local variable definition here */ ‘a
uints t data send[38] = {"\r\nielcome to DFAE Training!\n\n\r"}; 3
uint8_t data_receive[38] = {6); BN
/*** processor Expert internal initialization. DON'T REMOVE THIS CODE!!! **+/ R‘TEE!JE’
PE low level init(); PEMHRE
/*** End of Processor Expert internal initialization. E=2) E{Jﬁ %
SREE B
uart state t uartComl State; -

[ Problems 58 | 7 Tasks

0 errors, 7 warnings, 0 others

»

Description

& 113 KDS =R 1H

WL )G, AR C2H R, R BEEMATA I B NAFr i TR, i

11475

.?‘_-, Project Explorer i3 = <;=={> | @ o= o =
b oL dfae_sdk 3 Import
| == gpie_i2e_frdmk64f120m Select

4 == hello_world_frdmk64f120m
[ f;" Binaries
[ @]J Includes

Create new projects from an archive file or directory.

b [ beard . Select an import source:
b = Debug  FEANGY H AR HF type filter te]
D sou
[ [Zp star s =% Existing Projects into Workspace
b Egutij  Golto 73 AR
=] hell . ] El Preferences .
| hel Open in Mew Window b CfCer EI:IJ:@EE
=] hell Copy [» = Component Develepment Environment
hell Paste > g ;‘u’tS
L ma [ i
c ) ¥ Delete
[ == hwtime [+ = Install
b L,__tj, ksdlle_pl Remove from Context b MOX
b =5 Iptmr_ Source [» = Processor Expert
b =% sdk_tes e | [ Remote Systems
R [ = RPM
Ename. 'J—:':EE [» = Run/Debug
[+ (= Tasks
r 72 Tram
5 Export..

B 114 HINEA Kt
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HEZA B FH P ACIS IAE “source” HX N, BLEHCOHE -PMHZ, & “next” 25, &1

KHEAE, W 1157w

% Import = = =]
File system —
Import resources from the local file system. B
FEHF =

From directory: C\Users\B451124Desktop

<

> @ = Desktop

) B FE BRI i 304
<]

@ button_add_code.c

[ @~$De\relop with the SDK for Kinetis MCUs.p ~
[[] D18 kEEorzip
Il @2014_MBD_KE}_BattIes_-_28 Feb2014a.pptx

[7] Eannual party piczip
[T =] Beyond Compare.lnk

[7] = CodeWarrior.Ink

[F @Communication Fundamentals 1.0.ppte
4 [0 | +

Filter Types... | | SelectAll | [ DeselectAll |

Into folder: Hello_World_Mo_SDK/Sources

Options
[] Overwrite existing resources without warning
[ Create top-level folder

Browse...

@ Ned> | [ Finish | [ Cancel
Bl 115 AIn A B 30

sy “SER” ZJa, ZBREFIETA SR INE] T TREF . H P ] DU i B A B R A
PO fE4RH TARE %A 5, 1% “Properties” , 7R3 H GIEAE A 4% B 11684
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% Properties for SDK_NO_PE

type filter text

» Resource
Builders
4 C/C++ Build
Build Variables
Enviranment

Lo 1. X8
T2

ool Chain Editor

» C/C++ General

Settings

Cenfiguration: [ Debug [ Active ]

'] [Manage Configurations...

B3 Tool Settings | (5] Too\chamsl # Build Steps |

Build Artifact | Binary Parsers I @ Error Parsers

(# Target Processor
(2 Optimization

Project References (# Warnings
Run/Debug Settings (# Debugging

» Task Repository
WikiText

4 ) Cross ARM GNU Assembler
(2 Preprocessor
(#2 Includes
(# Warnings
(# Miscellaneous
4 83 Cross ARM C Compiler

2. X (% Preprocessor
- B _
primization

(# Warnings
(# Miscellaneous
4 83 Cross ARM C++ Compiler
(2% Preprocessor
(2 Includes
(%% Optimization
2 Warnings
(# Miscellaneous
4 i3 Cross ARM C++ Linker
# General
(2 Libraries
(#2 Miscellaneous

Include paths (-T)

aa 8¢ §

"../Sources”

"./Includes” Eﬁiﬁﬂﬂ%%
./Includes/device”
/Project_Settings/Startup_Code”
"${KSDK_PATH} platform/CMSIS/Include”
"${KSDK_PATH}/platform/utilities”
"${KSDK_PATH}/platform/system/clock”
"${KSDK_PATH}/platform/drivers/adc"
"${KSDK_PATH}/platform/drivers/can”
"§{KSDK_PATH}/platformydrivers/dac"
"${KSDK_PATH}/platform/drivers/dspi"
"${KSDK_PATH}/platform/drivers/edma”
"${KSDK_PATH}/platform/drivers/enet"
"${KSDK_PATH}/platform/drivers/flash”
"${KSDK_PATH}/platform/drivers/flextimer”
"§{KSDK_PATH}/platform/drivers/gpio”

m

a4 8 3¢

Include files (-include)

H AU AEmain R 280

Ptz o

B 116 & 28 K3CHk

KTPEMSDKMMEH], PAEMCURAREHIgRE, Joi =1 2 EPhE, A/ i FIKDS
e fil ) — AT IRAE AR o

H P T BB, LS AMAE R LE, XNMEREEIEREE SR, PRuE 1172 K 119

‘\ﬁ CfC++ - Hello_World/SDK/platform/hal/mcg/fsl_mcg_hal.c - Kinetis Design Studio - D:\Freescalel,
| File | Edit Source Refactor Mavigate Search Project Processor Expert Run  Window H

New

Open File...

Close

Close All

Save

Save As...

Save All

Revert

Move...

Rename...
Refresh

Convert Line Delimiters To
Print...

Switch Workspace
Restart

o> fn

(]

Export...

Properties

Alt+Shift+N » A R |£<|> * &

Crl+W
Ctrl+Shift+W

nspector £ % Compone

Ctrl+5

Ctrl+ Shift+5

Ctrl+P

Alt+Enter

B 117 SABER LRESE 1
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# Import o e

Select \
Create new projects from an archive file or directory. | ! < E I

Select an import source:

|typefi|ter text |

4 = General -

Arghive File
Existing Projects into Workspace |
TSy X E

£} e

EL Preferences
= CC++
1> = Component Development Environment T
I = CVS
I = Git
[+ [= Install
I» [= Processor Expert
[» = Remote Systems b

I = RPM
[> = Run/Debug
r 2= Tacke i
RJE AR R
et
® | < Back I MNext > I D Finish | [ Cancel
P
& 118 SAIAH M TEDER 2
Import Projects
/I, Seme projects cannot be imported because they already exist in the ﬁ

workspace |

e 3y R

(@) Select root directory:  D:\Freescale\KDS_1.1.0\workspace ‘< Browse... )

() Select archive file: | v| | Browse... |
Projects:

roje ﬂw

{_ 71 Hello_World (D:\Freescale\KDS 1.1.0\workspace\Hello_World) [ Select All ]

Deselect All
—

< 1 3

Options

Search for nested projects
Copy projects into workspace
Working sets

Add project to working sets

Working sets: | v| | Select... |

e X B

~—

— -
@ [ <Back || nNei> (| Finisn [Y  Cancel |
v

A 119 RABAEH LRI E 3
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LT 2 J5, BT DIFaagm Rl 1. EX R TR b i ARG 8, 1 “Build
Project” , & 120f7~.

% C/C++ - Kinetis Design Studio - D:\Freescale\KDS_L 1.0\workspace

File Edit Source Refactor Mavigate Search Project ProcessorExpert Run  Window Help
A= RRA S AR ER S LA R RS NI o R A R AR A GRS
[ Project Explorer 52 = B8 £y Component Inspector - pin_init 2 4% Comp
&= -
E{Eﬁﬁg = ==>| - Routing . Functicnal Properties Methnd;]
ower_frdmk54f120m
= -
4 |[=5 Hello_World! View Mode Options
[ %, binares Mew b hw Dedicated A
b [wt Include Go Inte
I = Debug
» (= Docum Open in New Window DAC| ENET
b (= Generat| _ i
b (= Project| &2 Copy Ctrl+C it
b (= SDK Paste Ctrl+V
b (= Sources) 3§ Delete Delete
b (= Static_C Remove from Context Ctrl+ Alt+Shift+Down
% M= Source 3
Projectl;
1 hello_warld Move...
7 ksdk_platfo Rename... F2
1T SDK_NO_PE
i )
£ysokpe |2 Import. .
4 Export.. a 2
o P ks s 1
Build Project 2
Clean Project
£ Refresh F5
Close Project |_sim_hal.h
Close Unrelated Projects
Build Configurations v ple main mg

Bl 120 4 iE T2

SRS SO A 0, mididid s, il UG 17 REOFGEET, BT ERE
— MMEARRRES . s N R ERRSFIA T Rk, A “debug configuration” , BHIUIT
XPUHHE, Wi 121 7.

workspace

ct  Processor Expert Run  Window Help ﬁiﬁﬂ%’]‘ﬂqﬁ%
37 |E é@vﬁﬁv,ﬁv@vvgvg@gﬂvg!--.a S——

4 Debug Configurations
u Create, ge, and run figurati
W
t AR ::‘=:=> - Configure launch settings from this dialog:
LMo filter tesd] [ - Press the 'Mew’ button to create a configuration of the selected type.
A [E] C/C++ Application |i= - Press the 'Duplicate’ button to copy the selected configuration.
[E] C/C++ Attach to Application . .
[ C/C+ Postmortem Debugger ¥ - Press the 'Delete’ button to remove the selected configuration.
[E] C/C++ Remote Application :,"=:D - Press the ‘Filter' button to configure filtering options.
GDB Hardware Debugging . . . . . .
[c| GDE OpenOCD Debugging - Edit or view an existing cenfiguration by selecting it.
[©] GDEB PEMlicro Interface Debugging
[£] GDB SEGGER J-Link Debugging Configure launch perspective settings from the 'Perspectives’ preference page.
B Lonchbrowe  —ghif kD, BHKHE

E 121 e Ok
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XEFATEEIRFE =N
1 EFEE N

B 121 s I = A 1, R =R A RS AR T, BRI B Tower i AT
Freedom#ft, ] AT £ PEMicroffJ il i#%E 1, X B EAPEMicrol il MBI #EATHCE, FIRH)
PSR EE 1A C B 20 Xt I A, it H LR AR A i B T, o L7
i “Debugger” br%%, wiaMBLAARIRER O, BAAWIE 122578,

% Debug Configurations

Create, manage, and run configurations

=

¥

“BX| S ®- - #EDebuggerfriE N
UER =3 Name: Hello_World Debug
e —
type filter text Mai§| %5 Debugger B) Startup| &2 Source| 5 Common
[£] C/C++ Application PEMicro Interface Settings. 4. XE#®RED, OSITAGE;‘%ODEUSDA 5l
[T] C/C++ Attach to Application
5] C/C-+ Postmortem Detugaer Interface: ¢ [OpenSDA Embedded Debug - USE Port__>

[£] C/C++ Remote Application Port: [ussl - OpenSDA (DBAT4E64)

[£] GDB Hardware Debugging
[£] GDE OpenOCD Debugging
4 [£] GDB PEMlicro Interface Debugging
[£] Hello_World Debug
(€] GDB SEGGER J-Link Debugging 9 g 3¢ Bl
I Launch Group

1. Rtk
{} P == 5. KR HMCUR S

Specify IP Specify Network Card IP

Additional Options

[] Always mass erase en connect

Use SWD reduced pin protecol for communications

Hardware Interface Power Control (Voltage > Power-Out Jack)
Provide power to target Regulator Output Voltage Power Down Delay

Power off target upon software exit | 2v Power Up Delay

Target Communication Speed
Debug Shift Freq (KHz) @ | 5000
[] Delay after Reset and before communicating to target for

GDB Server Settings
Launch Server Locally

0 milliseconds (decimal)

= | Compstible Hardware

-] ]

m

Filter matched 10 of 10 items

BB

Revert

®

o)) oo

——
7

F 122 i BiRREOER

2. A s “Debug” LS, MUEITURRE R BATR . Ry T 358 a2 3 il 5 i,

Hrh &5 O EEoaen i 12371 124578,

lesign Studio - Di\Freescale\KD5_1 1.1\workspace

rch

% W|i‘=f> ¥ =5 Variables ®g Breakpo

abugging'] E‘:}fﬁﬂ

: Breakpoint)

Mame Value

[ B General Registers

BEEX M FHFE0GE

Project MQX ProcessorExpert Run  Window Help
H‘* BE N o IBeORimE T

nts %4 Registers 823 =i Modules

B 123 WA TN AT FESEE T
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[£] arm_math.h [g] core_cmFunc.h [¢] core_cminstr.h ] fsl_clock_m... ] startup.c €] startup.h
41 /*1lint -save -e978 Disable MISRA rule (6.3) checking. */

42- int main(void)

43 [f*lint -restore Enable MISRA rule (6.3) checking. */

225

45 /* Write your local variable definition here */ 2z

45 uintd_t data_send[38] = {"\r\nWelcome to DFAE Training!\n\n\r"}; %ﬁj‘ﬁﬂ&

47 uint8_t data_receive[38] = {8}; ﬁmﬁﬁ

49 /*** Processor Expert internal initialization. DON'T REMOVE THIS CODE!!! ***/
5@ PE_low_level init();
T__E--& /*** End of Processor Expert internal initialization.

ﬁ%f—f‘: uart_state_t uartComl State;
54 uart_user_config_t uartConfig_user;

E 124 FRASFEHP AR ERETD

3. ARSI By CREAAE O, ATBLEOB AT Y, EE WG, A E T
77, ATRARCEWT A, B ST RSAT IS DA .

KDSIEA 1R 2 HAB R ZhREAVE A, F P B Cnf IAERE R P iRSs,  tm] BLZ AR OGS0

6.2.3 LHEBEFX (PE) WEH

PE (Processor Expert) , & CER/RIEH K —RKEIEARE TR, @il BRI 72, ALk
IRITEHBXTMCUR /B THREIHTRCE, RN B 307 2R X B AR A o

A TPERIFE B, F AT DL e s KA TE T, AR E R TSRS L, R BRI
NEATIRSE, R MCURI L& -

PEA WA AR, —FMi 2l = iR 3n0, ERAEKDSE Codewarrior LI, BELFEASINTE

TAEr, ARBTG5 — g AL PER Y, 4 FRAYProcessor Expert Driver Suite, FH Hif
BOFTRRAS 10,4, RTIEE 00 F 8R4 T 2K

http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=PE_DRIVER_SUITE

PN EBIAE 7 — 2, 5 8 B SCRI AT e i — 2k, AL AEKDS H HIPER B, ££
W TRERII R 2 EPE, A 4E TR @S PERECE M ATAIMCU 1o T 246 Ui WIPERY i Jk A
M. BRI Ja T2 R A4

1. B, BAPEMECE AWM 125578,
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C-EE o & - 8- &N e ICRAEASERACREE RN R el N=Slie s
Eﬁﬁ

Cr e et -] =
= 2y *Component Inspector - LPTMRO_Z2 €% Components Library
-

[ Project Explorer 22

Basic -Advanced j =
&= =
B = | . Properties MEthudq Clock Dlagram] E‘fﬁﬁrﬁjﬂ E‘T]gﬁ'ﬁ:‘

b 3= dfae_sdk
b 125 gpie_i2c_frdmiBdfi20m Component name  LPTMRO
4 S HelloWord  ARFREIARE || pevice PTMRO =

b [l Includes Eﬁ/\

. i~H %

b (= Documentation Settings _Pins | Interrupts Imtializatiorq

b (= Project Settings Clock Qatar

[ [~ Sources S'E,‘I_J—iﬁi Clock settings

q,.\\ Clock select Internal Reference Clock
ProjectInfo.xml

b 2% hello_world_frdmk64£120m Prescale value/Glitch filter  Prescaler/2; Glitch Filter not supported =

=% hwtimer_demo_frdmkG4f120m Prescaler bypass Mot Bypassed -
L P

(3 'bc ksdk_platform_lib_Ka4F12 e

i 1= lptmr_demo_frdmkb4fl20m

b 125 sdk_test Free running  []

Timer mode Timer Counter ~

% Components - Hell., 32 = O Input clock frequency 16,384 kHz

- Period 0.0610 ms
-8 Pin sel Input 0

©» (= Generator_Configurations PS8 npu

b = 0Ss Pin polarity Active High -

4 (= Processors

PEH|F & K #57
b 4 CpuMKBAFNIMOVLL12

4 (= Components
o Uk pin_muxPinSettings —

L3
» (i LPTMRO:Init LPTMR i i
» = PDD e cminet

COre_( t fsl_clock_m startup.c startup.h @ main.c 5% fsl_os_abst
mﬁaﬁmﬂgéﬂﬁ: 41 /*lint -save -e97@ Disable MISRA rule (6.3) checking. */

ik 3

B 125 PE MECE XA

2. {EPEH, MCUMJFEA MRS D ek — > Component (FifF) o P /& 2L H
AR ER B T RERY, 7E_ L&A “Component Library” & H A s BN AT, 5IRANE 126778
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‘fc C/C++ - Hello_World/SDK/platform/hal/mcg/fsl_mcg_hal.c - Kinetis Design Studio - D:\Freescale\KD5S_1.1 M\workspace
File Edit Source Refactor Mavigate Search Project ProcessorExpert Run  Window Help

| %~ |~

&

[ Project Explorer 33

L Es
L

ER-A
1 ade_low_power frdmk&4f120m

4 =5 Hello_World
3 x—? Binaries
b [kl Includes
i = Debug
i = Documentation
I = Generated_Code
= Project_Settings
» (= SDK
I (= Sources
[ [= Static_Code
% ProcessorExpert.pe
ProjectInfoxml
1 hello_world_frdmke4f120m
4 :,7‘3 Hello_World_Mo_SDK
b [mj Includes
= Documentation
[» [~ Generated_Code
> [~ Project_Settings
I [= Sources
b = Static_Code
% ProcessorExpert.pe
ProjectInfo.xml
121 ksdk_platform_lib_K64F12
21 SDK_NO_PE
121 SDK_PE

rE T i E S G B0 A ®mE

% *Component Inspector - Bitl % Components Library 32

@ Alphabetical Assl;tan@ 4ﬁﬁF}$ﬁﬁ

Component Level

Component
> [ CPU External Devices
a = CPUlnternal Peripherals
» = Communication
i+ = Converter
¢ (= Interrupts
> = Measurement
> = Memory
> [ Peripheral Initialization

a ort B — A~ 3
Bﬁ@ﬁ s X
&) Brl0 High

@@ Bytelo High
¢ = Timer
> [ Logical Device Drivers
> 2= Operating Systems
= Software

Filter on for MKGOFN1MOVLGQ12 (Hello_World_No_SDK)

#endif

4| 1]

%5 Components - Helle Werld_.. 32 = O #endif
SRER - T else
4 [= Generator_Configurations
Q RAM /* Reserved value®/
Q FLASH return mcgoutclk;
E g I?rs:(e;;nrs ; return mcgoutclk;
3 Q Cpu:MKGOFNIMOVLQ12
[ Q Cpu:MKBOFN1MOVLQ12 =1
* EOF
iﬁiﬂ] I‘ﬂcomponent

/* case 2: use default osce*/
/* System oscillator drives MCG clock*/

mcgoutclk = CPU_XTAL_CLK_HZ;

1 1y #else

A 126 #INFTE R component

bRt J “Components” fJ4FA[F AR AIEZR D720, P AT DURSE B 29 S5 H] .

Hrf “Categories” N IIRE

Wiﬂﬂ .

716

“ Alphabetical” &% B 7 BHER, HEREEHIX

WH— ST EER, WRAI TSDK, HAPEFH ) “component” & A—FEH], B ANSDK
R A R RIS, anEl 127F01E] 1275778
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3.

&h % Components % *Component Inspector - Bitl % Components

Categories . Alphabetical | Assistant | Processors Categories . Alphabetical | Assistant| Processors
Component Component C':'lmF'D”E”t . Component

- 2= CPUInternal Peripherals > 112, SPY Bxternal DE\_"CESE

(= Kinetis SDK > [= CPU Internal Peripherals

: " |5. > [= Logical Device Drivers

+ [ Operating Systems . (= Operating Systems

. [ Software . (= Software

K 127 & SDK B Components B 128 ¥&4& SDK EfHJ Components

T PTASINEY “component” , HtAT DO HEATACE 7. A SCLALPTMR 1K 156 BH 4nfa)
“Component” HATHCE .

LPTMR (Low Power Timer) #& —/MEIHFEEN 25, EMCUL TAKIhEER R NIk, 159k ke
i It 25 58 P NS B R, 1E 5 RO AR BT LPTMR N 5B8EL & — N H shisf 38 11 58S
FERE S50 e WE T HLER, AR TS E. EPEH X LPTMRIEATHL B F 2 B an i 129
s

slorer = B8 Yy *Component Inspector - LPTMRO 52 |8y Components Library
&= -
S | - Methods | Clock Diagram
sdk = e
i2c_frdmkb4f120m oy iz =Component name LPTMRO
_World BT Yenevice LPTMRD ~
cludes = E_
scumentation Settings . Pins | Interrupts | Initialization
znerated_Code L -
‘oject_Settings — Clock gate ﬁHELPTMREﬁl—]E
wrces Clock settings
‘ocessorbxpert.pe Clock seleck internal Reference Clock - ﬁ%ﬁA Hﬂ-# m
‘ojectInfo.xml e ) ) = =
I — P | lue/Glitch filt Prescaler/2: Glitch Filter not supported = |.
— T rescale value/Glitch filter / pp ﬁﬁﬂ‘fﬁﬁ%ﬁﬁ
Prescaler bypass Mot Bypassed -
ts-Hell. % = 8 S R s
= ‘-@ - >> || Freerunning  [*]
rator_Configurations Timer mode Timer Counter —
Input clock frequency  16.384 kHz
o Period nosloms | o 2 AT B9 ) EA
ou:MKG4FNIMOVLL12
Jonents Pin select Input0 -
n_mux:Pin5ettings Pin polarity Active High -
"TMRO:Init_LPTMR
e HiXE

K 129 7£ PE #i%f LPTMR #1TIE
%18 P BR, Al DLSE S LPTMRIIEC B 1 o B 1297 AR L6 5% 300 6 P 25 50 A& %)
LPTMRIFATHC B FI407T, LPTMRI% il 2747 4% B Nbithr 1 8 AR SARBLX B, A AH
PR FEF M EAARR G, R BRI XA B AL S R ST BRI AT . AR AR T,
5 R R AL R AR Z AT B 2
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XEA R EY:

— HS, BURALMECE S mAAT R, (R FFAE UM O MIRE, A GHH D
F—ETAERRE, ARMbith 2 [ e S AA7E KB, FUtA T Re AL E . g
P Fshi A AT, WIARAE &I X Fbithr B F % SR & HPEREATECE., it
2 HER IR, 1 130K,

% *Component Inspector - LPTMRD &2 % Compeonents Library

Basic |Advan|

B3 Properties Methodq Clock Diagramw

Component name  LPTMRO

Device LPTMRO =

B Settings . Pins | Interrupts Initialization\l

Clock gate Enabled -

Clock settings

Clock select Internal Reference Clock

Prescale value/Glitch filter °| Prescaler/2; Glitch Filter not supported ~ | This value of prescaler is illegal in Pulse Counter mode.
. Prescaler bypass

SRR Pul se Counterti®
XA SR

Mot Bypassed

Compare value 2000

Free running
Tirmer modb
RAER

Glitch filter length 30,518 us

B 130 PE fH4EHoR

— H4h, MR FEIFELPTMRAp T, W TR e T ICE, W& 13100R, 55T
Bl B AN BT AR 45 FE T . 7EGenerated Code H 3% T, 7] AR B 50 B AEL T N K c

SCAE, AREME R R EELPTMRO,  AIr LG A SCHE &2 LPTMRO.c,  BLH °] PLE BIPEAE
A W AR SRR IR, anfE 1328 R

% C/C++ - Hello, World_ No_SDK/Generated_ Code/LPTMRU.c - Kinetis Design Studio = D Frees

1e\KDS_1.1.0\worksp
File Edit Source Refactor Navigate Search Project ProcessorExpert Run  Window Help
bk EE SASTREE SR i AT MSAAGAACAIE SX R . Je=Se AR
\( Project Explorer 52 |

%) Component Inspector - LPTMRD 22 &)

1 adc_low_power_frdmi64f120m
» 5 Hello_World
121 hello_world_frdmk64f120m
4 15 Hello_World_No_SOK
» ) Includes
» (> Documentation izjl\ E i
v Le Bitlc

o (W BitLh
o Ld BitloLddl.c
. (% BitloLdd1.h

i >>
o n Cpuh .

b ap
] LPTMRO.c
b PTMRY

N

Properties . Methods | Clock Diagram

Component name LPTMRO
Device LPTMRO ~

Settings | Pins | Interrupts . Initialization

Interrupt _LPTimer
Interrupt request
Interrupt priority |0 (Highest) b

ISR name LPTMR_ISR
it () 73 40 R R
g g% = B

E 131 7 PE A B HEE M
el UAELPTMRO.c XU, TN B O B AR &5 A2 AR 0
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Events.c

e GRS P

t
// NOTE: The routine should include
; e

he appropriate

ERERLT, REMRATHRSERF

B 132 5 TR S R

KoNZhREA A, ANF] “component” FIFCE Z R, KEBA 4 T, EEHEKRA LR
a7 B DAL, P AR R BLAE A T I e B R 2

6.3 AN B HL G FE LS

T T PR, AT KB R /R Kinetis MCURIHF A3 B . R TEACE TP RN, g
TIHARB A, ATLLERITEME E SR AR T . 8 PMCUESS . FE KEKAMEEER, B
FERIE R FIMCUF A E R — % B AR R OIP, DR T & K RN SR, AT DR 5 {8 i A —
NEA, K60, BIEFH —D R, WK20. ATkt A RAEEREERE, 44
ZHERM, N BT,

FEFFIEARTT AT, HAFRENH— NREES K. MCURISIE, 1R RFERE Bt 20 a7 £7 2% 1)
RAEERE. £ CERRETFMT, BN FARHESE —N4T, RN 2248 B bith
WEH -4, WNSIM_SCGC5% 1748, HHH —PORTAN. . RN FA TR A bith 2 %
X —“ mask, ELHISIM SCGC5 PORTA MASK, X maskm3fix /N %777 28 IPOR TA R 4 i
fro FTULANSREERHXANPORTARLE 1, A LA X RERIALAD .

SIM_SCGC5 |=SIM_SCGC5_PORTA_MASK;
[FIRE A SR X IX —Ar3E0, RS AT LUK AE:

SIM_SCGC5 &= ~SIM_SCGC5_PORTA_MASK;

XA ERAEVE A W] LT 0 B — Dbt AT IR E A

6.3. 1 BJePiR

B P B B 2 AR RGO, X — K2 E ) 2HKinetis MCURII 8 &40, 10 B EFE B4R L B
BB, PLKinetis K22 1], iS40 R G0HE B & 133517
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MCG SIM

4 Mz IRC p>pemon real MCGIRCLK Clock options for
=l inheral
32 kHz IRC |/ MOGFFOLK some peripherals
(s=e nota)

Core / systam clocks

Bus clock

PLL
/ G Flash clock
Froiv] MCEFLLCLK
MCGPLLCLK \
i / T N\ — MeaFLLary i
IRC4AMCLK
System oscillator g g
EXTALD| DSCCLK IRCABMCLK : E
oo | S OSCERCLK_UNDIV E a
0SC 'OSCERCLK 2=
XTALOEI— logic o] ? B E
OSCIPKOLK . 22
52
RTC oscillator ’- PMC o
EXTAL32 32 768 kHz PO
QSC logic -
ne tg—| o e =
IRC48M internal oscillator RTC_GLKOUT J

IRC48M logic| RCASMGER

CG — Clock gate
Note: See subsequent sections for details on where these clocks are used.

133 Kinetis K22 [{1f}4h RGHE B

MBI 133 AT LB S, K224 TMCGHHL, SIMEEHL, 5775 e DL iR & BB PMC. H
IR % P AR bR o R R S AR (K R s ERR A PR AR R R At — AN IKHZ AR S RER 8 158 1%
A RGHIR B EC S, foR B JEMCGAISIMIX NS, R 2 k4T A 4

6.3.1.1 ZHEN8KER (MCG)

MCG (Multipurpose Clock Generator) FHNHEL Z8iAHH (PLL) F@IAA (FLL) , &FH A
R A s A (AMHZz) R NGRS (32KHZ) o FH P AT DR S 7 SR £ A [ s
PRUE, B EAF B E T, R AE &N R I R T

MRYEPLL/FLLEEHITE O, AL AN BRI S, MCGHRHL 1 ORISR B AR, 202

o BRI LA WIN BN (FED

o B AR AN B (FEE)
o BT NI iR (FBD

o BB STIE AN B (FBE)
o BRI AR A AR (PEED
o BRI SZIE AN BHEL (PBE)
o fIRINFESS S WP ARE L (BLPD
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o [RINFESZIE F At ph At (BLPE)
o {71 (STOP)

BUSIA TAE BT B0 (FED 2MCGHREHER S AR . MCGREBR A R TAERL (457 1
RSN Z B AT LAk E i), & 134 . B 1340 hrm AN R bR R R i k], R H
=R e, XE, DR EE HRPEER R TAEAE], #id 178 M E i35 %3 APEE
B A 3t 72

Reset

T e
O

PYE

B 134 MCG TR #EHE

HAMCU L5 MBGAESGEFEL RS, Sl WP Ehos RS, &&EAPEE
e 5 LI Bk 23 BC n 18] 135 .

MCG

2MHz IRC
32kHz IRC * MCGOUTCLK

FLL

EXTAL
XTAL =

EXTAL32 XH RTC
XTAL32 [Q-{ OSC

B 135 PEE # R T K 8k 4 He
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MCGHI#iFE, #Omixt &AL E, DUKPLL/FLLER A E . AIMCGHRER gL, 4
SRNAT DR H T, B 3741077 Aokt 17, (HE2MCGHRERIhREMX R Ik, TR 2, Tt
Bl R ENZ 17, X AT R ARG, BCRAE, X BIEERHPE LR (Processor Expert) KAk
X R EAFARS, ASCSRTI—FE, R KDSH 5.

FTHFKDSJ5, 72 5 “Processor Expert” , o IR BB B 0TI . ROAXT TMCURUL, B
PR ERLTER, BTUAATEEAR A /MO —FER N “Component” o FCE K8 ml 12 & 1363 K]
139 /R P IR HEAT

bl @ Methods  Events Build options  Resources
" -
W ‘i Low power mode settings  Watchdog settings  Pins/Signals

535 }Lﬁ‘ tﬂ& ﬂf Init clock configuration 0 - Default part configuration ~

Clock configurations

Tnternal oscilator X B
Slow internal reference clock [kHz]  32.768 32.768 kHz
Intialze slow trim value ( E— ﬂ;j‘ ap ﬁ
R’ @EN
B o I
Fast internal reference clock [MHz] 4 4 MH:z

Initialize fast tnm value
23 RTC oscillator

Clock source. Extemnal crystal - AN IR A B
Clock input pin

Pinname | EXTALO/PTAIS/FTMO FLT2/FTM_CLKIND

Clock output pin

A - "1 /1 DTAARN
? Pinname | XTALO/PTALY/FTMI_FLTO/FTM_CLKINL/LPTMRD / ~

A Clock frequency [MHz] 8 8 MH:z 453K
Capacitor load OpF v
Oscillator operating mode  Low power

F 136 W& RE I B
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Init clock conﬁgpm 0 - Default - part configuration -

& ‘CI«kconInguuhons

Clock configurations (- | 2 [+ ]

L Clock configuration P
Oockconﬁgumno

g XEAUBAEENFRENHER. ACEFEHEN

AUX BT SRR

Details for selected row:
Clock configuration 1
Configuration description  Default part configuration

w@&(im Vuylowmmode Syﬂemdods

| MCGIRCLK clock )

MCGRCWKinstop |1 PISMET B IRAY4EAEA

| MCGIRCLKsource Slow - | TERIhHEE
| MCGIRCLK clock [MHz] 0032768 0032768 Mz

& 137 X h IR ST EC B
”Properties\ . Methods | Events Build options  Resources|
Details for selected row:
Clock configuration 0
Configuration description Default part configurat-ion
Z P —
R | ref —clock[" | refy MCG settings ). Very low power mode | System clocks |
McGmose@EE_-) uccm:l:ﬂiﬁit
| MCG output clock PLL clock
MCG output [MHz] 108 100 MHz
1 MCG external ref. clock source System oscillator0 ~ ﬂuccﬂﬁﬂ#ﬁ
| MCG extemal ref. clock [MHz] 8 8 MHz
| | Clock monitor
| Filsettings FLL¥: §
FLL module
FLL output [MHz] “or o ~ | OMHz FLL is disabled.
MCGFFCLK clock [kHz] 3125 3125kHz
22 Reference clock source Edtemalclock -
Reference clock divider |Auto select ~ | 256
FLL reference clock [kHz]  31.25 31.25 kHz
Multiplication factor |Auto select  ~ | 640
| PLLO settings PLL&[
PLL module
PLL module in Stop

PLL output [MHz] L 100 -| 1omi: PLLEYZMS, R4 H A4

Reference clock divider Autoselect ~| 2

PLL reference clock [MHz] 4  AMH:
Multiplication factor Auto select ~ | 25
Loss of lock interrupt
|
K& 138 MCG HIH &
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% C/C++ - Hello_World/Sources/main.c - Kinetis Design Studio - D:\Freescale\KDS_1.1.0\workspace

File Edit Source

f‘j' | & - & ~

Refactor Navigate Search Project ProcessorExpert Run Window Help

ERNCARERECRIE S B . YRR AR e

L Project Explorer &3

B &|le 7
] adc_low_power_frdmk64f120m
4 125 Hello_World
© 4 Binari
> 5l Includes
» (= Debug
> (= Documen tation
> (= Generated Code
» (= Project Settings
b (= SDK
b (= Sources
b (= Static_Code
% ProcessorExpert.pe
[2) Projectinfoaml
1 hello_world_frdmk64f120m
11 ksdk_platform_lib_K64F12
] SDK_NO_PE
1 SDK_PE

‘to. Components - Hello_World &3 = B8

,Uv

4 (= Generator_Configurations

g EL'A;H =3 g=br: ]
oy PR

a (= Processors

o} s
G UREE o

% *Compenent Inspector - Cpu 22 % Components Library

Properties . Methods | Events | Build options| Resources

#  Clock configuration

0 Clock configuration 0 !

Details for selected row:
Clack configuration 0

Configuration description  Default part configuration

ore clock prescaler | Autosclect ~ | 1

C
Care clock 100 -~ 100 MHz
Bus clock prescaler Auto select ~ | 2
Bus clock 50 ~ | 50 MHz .
External clock prescaler |Autoselect ~ | 2 )&E%/I\%gﬁﬁ# E}‘Jﬁﬁ
External bus clock 50 ~ | 50 MHz
Flash clock prescaler Auto select ~ | 4
Flash clock BEE] T 25MHz
PLL/FLL clock selection Auto select = | PLL clack
Clock frequency [MHz] 100 100 MHz
USB clock settings
USB clock divider | Auto select ~ | 2
USE clock multiply | Auto select — | 1
USE clock 50 50 MHz

Internal reference clock | External reference clock | MCG settings | Very low puwermod

[Bosic Jad

vvvvv

I EIPE, AT DOE RN RGN B E . ATIRP RS, A ik WO K AT A
W&, ZMYATMCGHERA I8, ARG kR EPEER I, KA BEXN FLLEC R BEAT &, thit

A 139 MCU W4t E R E

A3 RFLLI ¢ BRI 2 KL o

6.3.1.2 RGEBBER (SIM)
SIM (System Integration Module) BEHAEHLE T WAL Bl SR8, ML LI 2. FLASHAF

fifi 4P, USBRLUN PP R Gl e B 2L T-MCGH ) B AER P A 0 P R 8. SIMAE HLiL

AR NN o
BEAIGES P TG

EZ AT SIMI A2 A HE B i faf 8, R B SGEIX AR I Z A7 42 B AT . SIM_SCGCxAISIM_CLKDIVx

(XFR1-THRE T, AFRFRSRIEEZER) .
1. SIM_SCGC (ZRGhl %14 System Clock Gating Control) : 1X— 275 f7# 2 Hil SME B L]

BT 9% . FRATTLASCGCAZH 1725 NI FIUARTORZ 25 Vi B, T & X RERE IR 1) -

CRR/REFPLPUE S48, Rev. 0, 09/2014

W, ST AR B, QPR AR B, XSS BT, AT

Freescale Semiconductor, Inc.

87



10

UARTO

UARTO Clock Gate Control
This bit controls the clock gate to the UARTO module.

0 Clock disabled
1 Clock enabled

Bl 140 SCGC4 FA78¢H UARTO frfsE X

W T JE B AIUARTORBE B R Iy i, IR FH e 17 2R B B B AR X X AN b AT A E R v
X T HARAR SR R BT G, R B AR R AESIAL,  FrA AL i E R AR R 1

2. SIM_CLKDIV (&4 4§ #liSystem Clock Divider) : X —4H 27 /7 845 HIMCGHi H i 8 5
IR T, ECA N B2k, Flash%. LACLKDIVIZA7#%HIOUTDIVIALAE], F
W XA IR 1 -

31-28
OUTDIV1

0000
0001
0010
0011
0100
0101

Clock 1 output divider value

This field sets the divide value for the core/system clock from MCGOUTCLK. At the end of reset, it is
loaded with either 0000 or 0111 depending on FTF_FOPT[LPBOOQOT].

Divide-by-1.
Divide-by-2.
Divide-by-3.
Divide-by-4.
Divide-by-5.
Divide-by-6.

A 141 OUTDIV1 AL E X

A LAE BX —A07 58 L TMCGOUTCLKS: WAZ I B I 43080, T892 — 1 1l TH A K228 e 43 i
K, BEEME, MR, REH “Processor Expert” T H, A T IX LE42 il A7 1) R
(3R A AR AT DAL PR ST A 38 RSB o

6.3.2 GPIO

GPIOZ FT A MCUR i i AL I ThRE, WVO N HImFAEA GH AT A, RFHEEE DH A3

o

H TR EHFATPInMux W & . B BT R, SR Z A ThRe A R — M EE W F, H
FUEAE R RHE, FFEEAT R E . B2 PAK22 9, EF M Signal Multiplexing and Signal
Descriptions# 17, 2 — MRS A A E I E H2hae, W& 142578
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Pinout

120 | 100 | 64 64 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALTG ALT? EzPort
BGA | LOFP| LQFP| MAP
BGA
E4 1 1 Al | PTEW ADC1_SE4a | ADC1_SE4a | PTEU SPI_PCS1 | UARTI_TX [21_SDA | RTC_
CLKOUT32K CLKOUT32K CLKOUT
E3 2 2 Bl | PTEW ADC1_SESz | ADC1_SE5a | PTEN SPH_SOUT | UART1_RX [2C1_SCL | SPI1_SIN
LLWU_PO LLWU_PO
E2 3 - — | PTEY ADC1_SE6a | ADC1_SE6a | PTEY/ SPI_SCK | UART1_
LLWU_P1 LLWU_P1 CTS.b
F4 4 — | — |PTE3 ADC1_SE7z | ADCi_SE7a | PTE3 SPI_SIN | UARTI_ SPI1_SOUT
RTS. b
H? 5 - — | PTEY DISABLED PTEY SPI1_PCS0 | LPUARTO_
LLWU_P2 LLWU_P2 1
G4 [ — | — |PTES DISABLED PTES SPI_PCS2 | LPUARTO_ FTM3_CHO
RX
F3 7 — — | PTE6 DISABLED PTE6 SP_PCS3 | LPUARTO_ | 1280_MCLK FTM3_CHt | USB_SOF_
CTS b our
FR 3 k] G [ V0D \n in)h]
A 142 &R EIBI RS A

XA, B ALTO-ALT 75 & R 1% 8 A mT DUR SR SEImRLL T gE, FRATTEAPTE3 i bR 5
4) N, Default;/ADC1 SE7a, Ui FHLE, BRUCNADCEFEINGE:; MWEHFER], XAEM
AT LLHAEGPIO (PTE3) . SPIIFSINELSOUT. UARTIIRTS b,

T PinMux ) % & £EPort Control 7 {725 ' . Port Control;2 R Z N arfresdl, N

PORTx PCRn, HHx®/RFELABCDEF, XfMPTA-PTE, ForinlTAZIOE; nafiy, Row
FF—Porttl & HISZFRE . Eotn ESCUAIPTES, HiXf B T'PORTE PCR3ZFAEms, AT, AL
FRIXAN ZF A7 28 5 bit i LA 14357

19 18 17 16
IRQC
0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 [ 5 4 3 2 1 0
R 0 0 0
LK MUX DSE | ODE | PFE SRE PE PS
w
Reset 0 0 0 0 0 * * * 0 * 0 * 0 * * *

Bl 143 PTES3 Hdm £ H &F 7 4%
TN TH]TE 2 U6 H &N I BRI S
e ISF (Interrupt Status Flag) : %% H{E NGPIOKT, XM Wikr & A7

e IRQC (Interrupt Configuration) : HCEGPIOHWIZRAY, oan b/ T R fidA, HF-0/1fh
K, fil A% FIDMAIE /& CPU A I .

e LK (Lock Register) : WEILZF A0~ 1502 BB E. HE)E, XEMAEHEBEN H
FRG KB
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e MUX (Pin Mux Control) : XN IFIAFEINGEE, B30 R e %S M DhEe 2
ALTO-ALT7H BIWF— o

e DSE (Drive Strength Enable) : % BEiZIO% & 75 n] % K I

e ODE (Open Drain Enable) : FCEEHEHRAL, R, 1R HRHH.
e PE (Pull Enable) : LB 2 fSRe A E T Hi .

e PS (Pull Select) : 0F/~ NHi, 13R/R b

WA e s R T ), A IX SeZF A7 2ot N AR BD v o AT B S HEGPIOThRE Ml H, [{iE8
JEIC B B GPIO 5, {8 A] AXTIO H#H 4T #4E

GPIOZH AE 2 i HE 3 [TARIE, 43 NGPIOXx. 7ESZBRM A, F- B4 f T i = A 2517 %%
e GPIOx PDDR: #HEIZIOIM M, 0FRAN, 1R .
e GPIOx PDIR: %% B E NN, X —0 R8N g .
e GPIOx PDOR: ZE AL E AR, 2, oNIKBEF, UymmiF.

XA AR IR0t B F— AN OE M, LUNGPIOA PDDR[21EN NPTA2E I, X ix 475 47
PEEERE, MU EPTA2E MR .

RJGIEH — R EANE, WP AESERME R, IRA o ERBCA N, 2WECE N, JFH
o IR T R R o XA AL BT EMCPERE R AT, AR AR R BERA i AU, A& 2 o vl BARY
6.3.3 ADCHLHR

ADCHABZ F 7 & IR, X /N EES T KRR /RKinetis MCUFTADCHE B, 1R
Kinetis MCU Jt_EAER 7 — M 1660FE EERIIZGEITADC, SRR ZE 4, MANEA -1
Y. B HARTIRE, REVSI AL T A A Mk N R 5 2L

K 1442 ADCEIR N R GHER], 26— IRE LEAFLE IR, [EREM/ AL, IR LR
JUAEEER IR s FLSAR R Sy BRAF o
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sormyrsr— S KRS,
: > Conversion i = #%EE{]E}E
el
| control PRLIGE
ADHWT: < 1
Compare frus @——p Contrel Registers (SC2, CFG1, CFG2) ‘
ry
MEENE, aERte— g orcreny
B, mimeuURkem S| 58 g, |9 882 z - Asyno
% £l & 2| =| = % g = <@ Clock Gen
IR = .
YyYYyYyYVv%YY A 4 \J
Interrupt #+——— 4—l_> ADACK
MCU STOP —— —» Control sequencer 41'3»0—’( S‘I\(’TZZ — e Bus clock
v * ALTCLK2
DADPO 0——] B2 5] 3] = 4 ALTCLK
: HEEEE:
AAZEAVER N DADP3 ——— i 20 e 2. 20 4 ¥ ADCHEIREY
! AD4 —— 6 e 44 BF 5P IR
'ﬂ]24/\ - ADVINE | ] PO — sy PG, MG &
5 . ADVINN ADCHL BT, o
BiA AD23 00— > SAR converter + cLPx
TempP » | cLmx
N < CLMx
— }
DADMO O—— ‘ H | O0Fs Calbeion
. Offset subtractor ADCOFS
.
L]
DADM3 00 o § o

;ggffg ;/ Averager < WEE AGS - "

V'REFSH
D )

A

Formatting LEEE CFG1.2
—
V gern0 0 '_(13 RA
— VartHt

ADCB}I&F?& ] @ fransfer -
s =

VeeRO—— 7 > A 4

< ACFE
Varm & — Compare «—ACFGT. ACREN _SCQ
logic Compare I1U& ", 7y

(7] cve2

Ccvi:cv2

El 144 ADC HEER
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ADCHEHA B LR J%, W RIThRe R, T RIEMR X EARE— TR UHE, A E
KUV RBERE . ik R v T, A ADCRE S SEI B HE A 1) T RE .

o HFEREPInMux, FCKIEITADCRFEELIE I, BB AN ADCIIRE .

o HIRFEFNIEADCHIf KB, RIFEA4 %M T it K ADCEFE . KinetisJADCEIHA P F
fi k7, — PRl , MCUNE AR (Lhunbtb 38 . Timerss) FIADCH K
B HIE, W 48 € 2Rk v e RE CPUT-TI, B 4fih ik ADCRAE CLE 4 Timeris 2] — M UED .
RN =R, REXNE—ANTFEREERE, wnT DURCRAE . 0Tk 77 ik
5, AIECEADC SC2% 743 I ADTRGA .
W R PR A 7 2, B S TR B B AR, A L IR AL AE SIMABE R [ SOP T 37 47 2%

EK22 fESIM._SOPT7 %47 4%, HLf A ADCITRGSELMADCOTRGSELAT, X N.F -7 i
ADCHEHL, ADCORMIADCI, Wi 1450778

3-0 ADCO trigger select
ADCOTRGSEL
Selects the ADCO trigger source when alternative triggers are functional in stop and VLPS modes. .

0000 PDB external trigger pin input (PDB0_EXTRG)
0001 High speed comparator O output
0010 High speed comparator 1 output
0011 Reserved

0100 PIT trigger O

0101 PIT trigger 1

0110 PIT trigger 2

0111 PIT trigger 3

1000 FTMO trigger

1001 FTM1 trigger

1010 FTM2 trigger

1011 FTMS trigger

1100 RTC alarm

1101 RTC seconds

1110 Low-power timer (LPTMR) trigger
1111 Reserved

& 145 ADC fill R JE 5 H%

ST RIS, FEREADC SCIZF A8, A )IAMAE, Miaf JLSClIEfE4, MSCIA
FISCln, EMT——X K. H A LS ADCHHAME K i LI 7. SC1EF A7 4% 8L & ADCH, #1
DhaerdEmlnag, CLEAM N bR ENL, FEEATE:

o COCO: #Hrns5epitn, N1V YHIH 2 5%,
o AIEN: FHiflifE.
e DIFF: Z2HBHZEMRK, 0RRBImAN, 1R RNEDHIN.

o ADCH[4:0] Sy NAEIEeFE, R Il — A5l BRCRAE S0, FAARE T SIIE L, %R
BEHEMEABATRA.

X T8k, HESCIAZF A2 IADCHN AN 2451, HAXSCIAG A es AT =Z EHelE, Wil
DLk & — RADCRFE T .

A R e RS, BT ADC SC27% 17 25 I ADTRGH
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FETFIGADRAR 2 |, B 1 filk 77 AR IR £, I6F — S HAL K AR RS, TR T
i JLA:
o CFGI&Ff7ds, HoaHs.
— ADIV[6:5]: I B34, 70530 R NI B X1 1/2/4/8 73 5.
— ADICLK[1:0]: ADCHEIHUm AR $heds, RIS L b, b i ph & il th i 5 —
MEFADCEEHR I BN o
— ADLPC: {RIIFEWE, NIFRIREHACTIFE, FIHERAE S I HE .
— ADLSMP: K/RERFEIF I E, 1R KERFERT A
o CFG2afF#%, HPHHE:
— ADHSC: Ei#ACE, AR AR PIRHRIR . B 1A AT IRA 5 R ) e i )
— ADLSTS[1:0]: &K RAERTH], MATHEHIERIMADLSMP=1, BUERE 7K REER N, %07
VB BRI LA 4
o SC2%ifreay, HrpafE:
— ADTRG: HRMflR BE, 1RREfR, 0RRNEAfiA .
— DMAEN: DMAf#§E.
L] SC3’§‘T?%§’ ;H;EP@J?ﬁ'
— AVGE: ¥y, EI1FRRE B,
— CAL: BUFAKHE, ERdEdEh2RmEERNL, ERlJEENEE.
SIMEZ, XEHEAZADCH)—LEDIRe W B, AE8F FH SRR [R], 45 H0CSE 47 1 RS Bl D eI
AE, BAREAWE, FEMRE SR K,

R 1 LIRS, ADCIEA R Z HARKIZhRE, [LATtbBi . DMARGEHIE S, A A H
Ay, BOGEIGH T, WA AT E T

Bt & 47 7 ADCHEER, F Hli 2 fih & 2644, ADCHEL 46 TAE. 4|SClnaifiss HHICOCONL B 15,
VLI RFESE R, BTSSR, S TEADC RnZ 7284, nthR Rl IR, RaZFA7E28 5L
B 5SCIn—F, HLUISCIBIKISS SAETHAERBH .

ADCHIVEA T Z I REAE R A v LE R P, ]l S CRBR R E T R pI .
IR B AT DU PE B AL (O #R AT ST K BC B ADCRE B, I LA AN 95 IR

6.3.4 UARTEH

KinetisJUARTHER Dy e AR w50 oK, ORI R 24 M. 4048, 1S07816. HuhlVTAC %518 £ ThiE,
VE TR R 2 3 T A5 SRS, A SCASRE 1 TUARTHIZE A ThEE, Bk, iR & s
Mok FF, SCILUARTHIEEARTNRE .
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Kinetis MCU— %A 2 NUARTHIE, XU ATRE & — 25, PL100MHzIK22 M6, k6
Firc. FEFENE, AFEAZFIFIMCU, W120MFK22, HAH il 8 A AR M, FHAE
FAFEA R R P R .

# 6 UART HLELIN 2 5]

UART #ik RBELHFE 1507816 FIFO ¥R =S BRBFER RTIFESH
UARTO = 8 V‘]*ngf;’m%j‘ 6.25Mbps 4
UART1 iz 1 Wﬁfgf&i S 6.25Mbps 5
UART2 P &Hﬁiﬂ;ﬁjijﬁ, 3.13Mbps =
LPUART & 7 FIFO e 6.25Mbps 5

—UBUARTHLH K e BB 2RI 81, B— e LLE HECE, S TUARTHEERFIFEICE, &EE
SIMIX—F 1, X FSOPT# ffas. PAK22 M4, fESOPT2H, Hf&hiEEE ik 1467,

27-26 LPUART clock source select

LPUARTSRC
Selects the clock source for the LPUART transmit and receive clock.

00 Clock disabled
01 MCGFLLCLK , or MCGPLLCLK, or IRC48M clock as selected by SOPT2[PLLFLLSEL].

10 OSCERCLK clock
11 MCGIRCLK clock

Kl 146 UART WH49REEE
LA BRSNS I Bl FLL\PLLIN B Y UARTAEHL IR B o AS [R] I B 2 52 2
PRI BE, RN AR, 2 ORI SR BT %M
FAEHUARTELB S i S A BRSO, B e R B UARTREAT W46 1L, M EIEE AT,
JUAS KB T

o THRE.
— UART_BDHAIUART_BDLZ A7 #&ISBRAL, F12-bitFm — MR

— UART _C4%17%%, HMHMBRFANL, SHLRIRIEN 32904
— UARTEHREI 4. 2 WSIM_SOPT2 7 17 #4 HILPUARTSRCA .
— PR = U BT /(16 * (SBR[12:0] + BRFD))

o KR :
UARTIEAE &8 it X an & 1479775
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VARIABLE 12-BIT RECEIVE o
SHIFT REGISTER =
%)

‘ ‘ P D?‘DG‘DS‘DQ‘DB‘DZ‘Dl‘DOm

SHIFT DIRECTION fl>

STOP

& 147 UART FRImiias =

M 1479 7T DUE S|, UARTEWIEGE ORI 60, BT AR, S 2 ar B si,
P A IV
H P S RIEAFE R R, BB & A7 4

e UART Cl1: Mfz, EFES-bitih Z9-bitBHEfr, 1KR-bithHi 7.

e UART Cl1:PEf, B I1fHREA AR,

e UART CI: PTHI, #FMRIES, 1FRRFRK, 0FRRERLK.

X ECUARTEAM E E G, Bl U IO EdE 1. 7 28 REUARTUR 28, X MEAELE
UART C2% 478, TEHIffifeki%, REH AR,

Wk s RE e e G, WIER R ARIEEE, W E 7 ESAFUART S15 /74 TDREAM E 1, X—1fi N
1R B AT AT DU IS SR, Bhi R DB A5 R Bl S5 NUART DA f7as PRI AT SE AR I% . KT
TDREf /2B E 1, " LR RNE WX —7; BT AECEUART C2H ITIEAL A 1R H AE
Fillf, —EHTDRENL, &/=HE— T,

FRUSCEHE E FE 5 Rk Al WOk #R A RE SE e fa, W RAEE ikt >k, UARTHE RS B 3.
WIRUART_S1% {745 URDRFAZE 1, B Zidls O iliose e, R ZEUART _DA7A7 a4 R af
SAFNI A BRI B B . X TRDRFAGES B, W2 FEFEAT DR & i 5 2 d b sig K i b
Wrog =, XL AT 2 UART_C2H 1 [RIE.

XHEH — SFHEUY, UART DA RA8-bit, 1S MH T 9-bithdami, A4 559 bitf )% dE
I FUART C3% A7 23 HIT8ERSAL .

UARTH)HABTIRE, HLATFIFORIAE ] Ballnfelit . BEAFA RIS, 7 AT L AT BB A ST
FEAR G A ZHSDK A F 1T, B E45— M HISDKSEHIUARTHIRERI B 1, I i AS % .

6.3.5 MRINFERE

Kinetis RFIMCU R 2 Z MR Th#EE 0, FH 7 AT DAZEDFE A R 2 TR #EAT AT o £ 1 BIMCURIR )
FERA T, HAFENH - TFTARMABIAZ. ARM Cortex MARI N, & T =FA R TAER
., 4ral7&Run, Sleep, LLADeep Sleep. HH:

o Rungis2 MBI, HBORIERE;
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o fESleept N, WZFIETARE, {H2REM N AT
o fEDeep SleeptE\ T, WL THA, fF1EMR AT

KinetistEARMZA 5 U E, X AN A FEH], 7 W 1 IB3MA RS, RENH R

7o
R 7 RThEEE A
BATER iR TR ARM WIZEESR | WA RMEE 5 | BEIF A
RUN, igf7#H3{ IEE BT Run \ 13.83mA
HSRUN, High WEAERIEAT, mNPERE Run \ 23.6mA
Speed Run, il
BATHE
VLPR, Very Low FE5E1T, WEZERE A 4MHz, 88 | Run \ 0.61mA
Power Run, 1k} R BRI INRE; Fr b8 R T 28 R
BT H NI 5 1 Th 2
WAIT, 2R PAZHEN sleep B, (HAZAMAEREERTA] | Sleep Hh T 4.4mA
PLIEH TAF; RENS 1E 5 B rp Wy
VLPW, Very Low 5 WAIT #2088, HRSBIUEAT, | Sleep Hh 0.382mA
Power Wait, &I | 3P H Al
FESERY
STOP, {5 1kAR A EHENFRESRE, AN AF B, {H | Deep Sleep Hh W 0.27mA
AT JE L — e S5 A B S s AR
WP ph ot daRZ BN 1LIBAT
VLPS, fkIhFEfEIL | 5 sTOP 8L, H R &BEME1T, JEH] | Deep Sleep Hh W 4.5uA
fRJERI . Beisil ADC BITRISCER I/0
o BT B R ThFE
LLS3, Low Leakage | W#ZH4l, RGNS Hh, SLEHTEH4#E5C | Deep Sleep g U8R v B 2.6UA
Stop3, FIk 38 | . NESHIEE. AT RAM RZSHE
iy HAIREF
LLS2, Low Leakage | 5 LLS3 J4ftl, {H X {R¥ SRAM_U HJ— | Deep Sleep g U8R v B 2.4uA
Stop2, fEik2 4 | #4r. (CPU REFEBHEFFHNBRIRIIEE
X B, BEEREHRST cPu Z4D
VLLS3 NESFRA 2 i, T ) SRAM JRZS | Deep Sleep RIHFEMERE 7 | 1.9uA
REfs PRER
VLLS2 1E VLLS3 LAl I, FIEMIER 4 SRAM | Deep Sleep (RIhFEMEE A7 | 1.7uA
(SRAM_L 4= #B A1 SRAM_U [)— &85>
)
VLLS1 1E VLLS2 [3ERE L, B i SRAM 43 | Deep Sleep {RIREMREE E A, | 0.73uA
H, HARE 32-Byte ) R4S register
file A1 32-Byte HY VBAT register fileo
VLLSO TE VLLSY fy2Eah b, F9CH] 1kHz [RMIK | Deep Sleep {RIFEMREE AL | 0.14uA

DiFErt . B REThFERR, 1/o O
KPR AR RE R AF
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RHEIEF RG] — 8, BRI U SERR I, SRR A RER A REIF DUAE O,
KM & — R, ARG, BARMAER, WSHEREART.

IXEAR DA A Z M A RERE R D)4, FAR A e 40 B 1 14871

Bl 148 (R ThFERRA B A
IR ThFEAEE 20 AR ) B AR 4E, 162 225 T “ System Mode Controller (SMC) 7 &7,

UEAME IR Z AT ERR B R ATy, PN B s, — SR AR & o AR SO IR
fi B AR R i B FH P AE Freescale B 75 225 AU L il _E 53 R A SDKEAT (IR DI FERE A I 4

6.3.6 USB4fEfif

USBMYUA G LLEE J4, VEANNHBH T AR STHIERE . AN ASW K E 2 HIUSBILREH R 407,
R B 2H— 1 XFKinetis MCURJUSBM F &, RIB R /RBEMIRALMILL 75y, DL S B X
e Y

XFUSBIINH, CREARRIEME T — A5 8BUSBMUER, HArdscH iE=k4.1.1, #ALHID. HUB.
CDCE A WK Er, 4 HEfDevice. Hosts OTG=F 5, FEIRIF 15 Kinetis MCURL
o USBWMARR T &0 T -

http://www.freescale.com/zh-Hans/webapp/sps/site/prod _summary.jsp?code=MEDICALUSB&uc=true&lang_cd=zh-Hans
R LRI

RERRUSBIM MR T ARH R MEIGIRE, JLFIra FUSBREA = TRl 2%, X
BBV A F BT TR EHIERS, MRS, BB TR XEFIRRALT “ W
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W) “Z3EHZ” 2 “Source” = “Device” 8¢ “Host” & “OTG” > “examples” HxX T,
K] 149F7

@\:/)v| v Computer » MNew Volume (D) » Freescale » Freescale USB Stackv41.1 » Source » Host » examples »
Organize ~ # Open Include in library « Share with + Burn New folder
Freescale USB Stack vi.1.1 o Mame : Date modified Type Size
. DFU PC Host Demo N N
. audic 5/1/2014 11:01 File folder
Documen tation | cde_serial 5/7/2014 1101 File folder
o | common 5/7/2014 11:00 File folder
J S Jibid 5/7/2014 11:01 File folder
JEST msd 5/7/2014 11:01 File folder
b Host . msd_mfs_generic 5 0 File folder
ecmpl msd_mfs_generic_test 5 File folder
audio . phdc 5 File folder
cdc_serial - . printer 5 File folder
uuuuuuu 5
| hid PEGESE—A25, HMEHAR K TE
. keyboard
. keyboard_mouse
mouse
. msd
msd_mfs_g
msd_mfs_g test

149 ¥TFF USB itk TH&
£F%fCodeWarrior. IAR. Keil IBIFEEN2BER), T EHESA, i FEEIA],

FAb, 223 H 3N ) Documentation KA Y2 B, ALE T USBIR USRS FH R FT A A< S0 . X HL
B — FUSBHOSTUG. USBOTGUGHIUSBUG =AY, 4> 5448 1 Host. Device
OTGHIMER, AR EFEHOKNAERF. XTI Bagan, RTEE, XERAEAN
TIeT .

6.4 H:TKinetis SDKIF K&

BHFF K EH (SDK, Software Development Kit) , HHRAKHIANEIRS) . Pk A (a4 R4
N R, B RALAINE R T BT Kinetis MCU R B T & o BLLE#E H I SDKSE 41 ¥ Kinetis
MCU), ATLAXFRNKSDK. Biff 4423, SDKE AN G437 E, REAE T ZMIgE+EE N
PREL, IXLCpREL ] HEON A AR AT, H P AL B QRSN A2 ATEAE R ARS, FrUR
KHFTE T P B e F WA Ta]

TEATHSDK /I, BT ETHMENERE, 2SR ENETE, DAEKDSH %% 5SDKA
Keclipsefdiff XM MEERITEAD IR, W SH AR RIKSDKI M5 22N % .

SDKA E A& 7 KERIGIFE, XEFIFEM & 3] T Kinetis &M H iy BUR BV, 61598, dl
Je R NGIFEREAT W2 IR 7T, X SDKEEAR A3 — AN KMER) T fi, GIFEAF T SDK ¢3¢ H 3% \demos”
NI, BEESAGmEEATRIN
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4 [= platform
» = adc
[ [ can

I [ system

5= /*FUNCTION
= dac
= dmamux
r = dspi
b [= edma
[ (= enet
& = flextimer
m
[ common
I [7p drivers
4 [ hal
i [y fsl_gpio_featur
1| gy fsl_gpia_hal.c
2 @fsl_gpio_hal.h
b [= hwtimer
= 54 }

* Function Name : GPIO HAL_SetPinDir
* Description : Set individual gpio pin to general input or output.

m

*END /
—woid GPIO HAL SetPinDir(uint32_t baseAddr, uint32_t pin, gpio pin_direction_t direction)

{ assert(pin < 32); "ﬁﬁ_‘/l\%m'ﬁ)\ﬁ%ﬁﬂi

if (direction == kGpioDigitalOutput)

HW_GPIO PDDR_SET(baseAddr, 1U << pin);

¥

else

HW_GPIO PDDR_CLR(baseAddr, 1U << pin);

150 SDK FyRESC

FEEEME, ERFEGIFE TR, F/ A% 1% SDK I . SDKER T “SDK %% H 5%
\lib\ksdk_platform_lib” HzgHr, PEARGHZE—ANTRE, SARLHITREE RIFELERGE, #AT
S WIRE T . SDKJZEM TFE4ksdk platform lib, #1F 150F7 7%

TESDKESCAEI) “platform” HE T, & TiZ6H A A2 ThRER ., 755t Zclock H %,
PR R I 78 2 H system services ZHe S HE, FrUAHAHIEM A T “system” H3k, HH A XTI £
BHATERERI AT R thinwliath . B8 4. MCGRER DI S:, BRSNS Esesl, H ol
S,

Xfttgpio H %, RIULERIEGARMEZLFERE T “common” . “drivers” . “hal” =/H .
Hrrdriversil 2 /M IRENZE, halft 2l R )2, BRI FEAEEE 7 XATGPIOB AT #HAE AT .
W& — Tlptmrf) TAESCA, £ Hmainkk 2, A8 7 ipmeid & #1640 THBTHEOX — R 51 DhRE
HISCILeR L, B2 MRS 2 RAPERSEELAT, ik 151K,
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(g Iptm_demo.c 22 [ fsl iptmr_d... \¢} fsl_port_hal.c Lc fsl_uart_hal.c | fsi_vart_halh i fsl_lptmye_d... A
int main (void)

BLPTHMR _counters=8;

Ipt fig_t lptmrUserConfig = =
(p mr_user_config t lptmrUserConfig lptmrﬁﬁ&ﬁlﬁ{lf&ﬁ}ﬁi

.timerMode = kiptmrTimerModeTimeCounter, /* Use LPTMR in Time Counter mode*/
.freeRunningEnable = false, /*When hit compare value, set counter back to zero */
.prescalerEnable = false, /* bypass prescaler */

.prescalerClockSource = kiptmrPrescalerClockSourcelpo, /* use 1kH: Low Power Clock */
.isInterruptEnabled = truer

i

/* Initialize standard SOK demo application pins */
h .

ardware_init(); M&
/* Configure the UART TX/RX pins */
configure_uvart_pins(BOARD_DEBUG_UART_INSTANCE);

/* Call this function to initialize the console UART. This function
enables the use of STDIO functions (printf, scanf, etc.) */

dbg_uart_init();

printf("Low Power Timer Example\n\r®);

/* Initialize LPTMR */
LPTMR_DRV_Init(LPTMR_INSTANCE,B1ptarUserContig,dgLpTiRstate); #) 254K

/* Set the tiser period for 1 second */ Y
LPTMR_DRV_SetTimerPeriodUs(LPTMR_INSTANCE,1000000); Tt B i)

/* Specify the callback function when a LPTMR interrupt occurs */

LPTMR_DRV_InstallCallback(LPTHR_INSTANCE, lptmr_isr_callback); 5 [ o 3

/* Start counting */

LPTHR_DRV_Start(LPTMR_InsTance); FT 16 114
printf("Started LPTMR\n\r");
/* Wait for LPTMR interrupt once every second */

while(1)
{}

E 151 LPTMR T2 Main B%0H A

fElptmrfmaineiE0H, A T )L driver 2R BREL, X Edriver ZHI R, A5 N2 HHALZER
PREL, 1XHEARIL T SDKEI 3RS R . F P AT LA lptmr ) H 5% T & & &4 R 21 B AR SEHL
WP FHREE I AR, 7T UMRHE SLbr 7K, i H platform &+ Fr & FWHAL. Driver/= 1) B& %L
FEE
ANEL R F U FHAS R 2 1) BR AR

T LAUARTHSS A, 8 i i H 9K 5 2 oA Bk SEEV AR UK . BAMSREEURS I, #1075 2
WA RA B, XA, — DB E, — MO EPIRES, CAUART NI,
Bo B S5 E i 152, HHE T AR AR BRI SR E .

B4- tyi;lede-F struct UartUserConfig {

g5 uint32_t baudRate; J*1< UART baud rate*/

86 uart_parity mode_t parityMode; /*!< parity mode, disabled (default), even, odd */

a7 uart_stop_bit_count_t stopBitCount; /*!< number of stop bits, 1 stop bit (default) or 2 stop bits */
88- uart_bit_count_per_char_t bitCountPerChar; /*!< number of bits, 8-bit (default) or 9-bit in

89 a word (up to 18-bits in some UART instances) */

9@ } uart_user_config_t;

152 UART #EHR D B £ ¥k e X
RS AR T LI 153 .
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68~ typedef struct UartState {

61 uintd t txFifoEntryCount; /*l<
62 const uintd t * twBuff; f*lg
B3 uintd t * rxBuff; f*lc
64 volatile size t txSize; f*lg
65 volatile size t rxSize; /*le
66 volatile bool isTxBusy; f*lg
67 volatile bool isRxBusy; /*le
68 volatile bool isTxBlocking; f*lg
69 volatile bool isRxBlocking; Sl
78 semaphore_t txIrqSync; /*l<
71 semaphore_t rxIrgSync; Sl
72 uart_rx_callback_t rxCallback; /*!<

73 void * rxCallbackParam; f*lg
74 } uart_state t;

Mumber of data word entries in TX FIFO. */

The buffer of data being sent.*/

The buffer of received data. */

The remaining number of bytes to be transmitted. */
The remaining number of bytes to be received. */

True
True
True
True
Used
Used

if there is an active transmit. */

if there is an active receive. */

if transmit is blocking transaction. */

if receive is blecking transactien. */

to wait for ISR to complete its TX business. */
to wait for ISR to complete its RX business. */

Callback to invoke after receiving byte.*/
Receive callback parameter pointer.*/

& 153 UART HURAS &M1& 2 X
IREGERE T E T 4 ETUARTECHZ AT I [ — L AR &,
F PR FHUARTAL Y, 75 8 e e SOX AN g544, S8 5 T LU FHUARTELEL (W) 46 1L R

BT, i 15408,

66

59 uart_state t uartComl_State; ER&%%*@%
61 uart_user_config t uar’tConfig_user;ES{_EE%ﬁﬁ

62
63 /* Configure the UART for 115280, 8 data bits, Mo parity, and one stop bit*fﬂmﬁ%ﬁﬁm‘[ﬁ
64 uartConfig_user.baudRate = 1152880;
65 uartConfig_ user.bitCountPerChar = kUart8BitsPerChar;
66 uartConfig_user.parityMode = kUartParityDisabled;
67 uartConfig_user.stopBitCount = kUartOneStopBit;
68 )
69 UART DRV Init(FSL UARTCOML,RuartComl State,RuartConfig user); e FH 4TS 14 BR 3t
70
A 154 UART BiHATIa4L

VB R B =158, B NS EEERUARTSAR, — /N0 BT RE 2 MUARTALEE, F—
B TIX 9, L0 E RUARTO; 25 — IS =S HU B 2 LD 45 #1E . Driver/ 24>
PG X LR, STUARTHER AT WAL A . WIERALEE R Jn, s ml DUF UG AT S e & 1

NIRRT 1557 o

) /* Write your local variable definition here */

uintd_t data[19] = {"\r\nHello World!\nin\r"}; ﬁﬁ%ﬂ‘lﬁﬁ

uart_state_t uartComl_Stateﬂ

uart_user_config t uartConfig_user;
/* Configure the UART for 115288, 8 data bits, No parity, and one stop bit*/
uartConfig_user.bitCountPerChar = kUart8BitsPerChar;
uartConfig_user.parityMode = kUartParityDisabled;
uartConfig_user.stopBitCount = kUgrtOneStopBit;

UART_DRV_Init(F5L_UARTCOML,RuartComl_State,&uartConfig user); Ll g

UART_DRV_SendDataBlocking(FSL_UARTCOMI, data, 17,200); Jz 16 5045

E
3
L
|
3
1
2
3
f uartConfig_user.baudRate = 115288;
3
E
3
L
2
3
i

B 155 UART RiZREUrBIRAS

FERBIARES R, 58 ST — AN “data[19]” SRAFTEAF AOEEAE, S8 )5 ELEE TR FH X3 1) R ik ek 2
UART_DRV_SendDataBlocking() BP ] . #4455 ka6 2540L, H2MAA R RE. B Tk
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PREL, BXENJZ ISR 7B IR IR AE . BRI RTIRAS « 2R 1E 50X 5 2 iR s AR R O,

M af LLEATHETE .

g, BRI NSDKIMFW . 7Easiigd, 2B — A startup MK64F12.s3C 1 CAN[E Y

SRS IS A ZERND , BIEE ST i ER, WE 1565,

I» [= Project_Settings

[ board.h

[ pin_mux.c [g] fsl_os_abst...

4 (= SDK [€] hardware_init.c ] pin_mux.c
e e
4 (= platform def_irg_handler LVD_LVi_IRQHandler
I = CMSIS def_irq_handler LLW_IRQHandler =
b (= drivers def_irq_handler Watchdog_ IRQHandler I:P ﬁ Fﬂzﬁ
b (= hal def_irq_handler RNG_IRQHandler
def_irq_handler I2C@_IRQHandler
P (= osa def_irq_handler I2C1_IRQHandler
4 = startup def_irq_handler SPI@_IRQHandler
4 [= MEKG4F12 def_irq_handler SPI1_IRQHandler
4 [= gec ﬁfﬁj{fﬁ: def_irq_handler I258_Tx_IRQHandler
| b @‘ startup_MK64F12.5 | def_irq_handler I258_Rx_IRQHandler
8 Rst MP264F12 def_irq_handler UART@® LON IRQHandler
b v € def_irg_handler UART@_RX_TX_IRQHandler| UARTOEPWT
b [0 system_MKG4F12.h def_irq_handler UART@_ERR_IRQHandler
3 @ startup.c def_irq_handler UART1_RX_TX_IRQHandler
i [y startup.h def_irq_handler UART1_ERR_IRQHandler
> cubdir.mk def_irq_handler UART2_RX_TX_IRQHandler
_mst def_irq_handler UART2_ERR_IRQHandler
P (= system def_irg_handler UART3_RX_TX_IRQHandler
e T ST .

& 156 SDK f1d [ 2%

il — AL e g SRR A B o R A B AL B pR B . ZESDK R, K B AL B BR B2 iR T R E SRR
Kb e SRR T R B2 15 LR FH IR B Z 3R R B, 18R EAL . P I TARIE # 2 AR IR B /2 58 1%
B, & 157FR.

82 * Passes instance to generic UART IRQ handler.
83 */
84- void UART@_RX_TX_IRQHandler(void) 3L iR ] o W &b ¥ 2R 3t
85 { . _
86 UART DRV _IRQHandler({@); Tﬁﬁﬁ T%@Em&tﬂ@ﬁ
a7
2= !
B 157 HUTHIB IR A

WA AT EIR ) Z R L APL, A EH 'S R I F g 8, R BT R AR AS S B AT
&% T UARTES:, HAMBHIREN A H A SUARTZHRL, RTREIE, A XA——2541,

M FESEbR 2w E B CHRIRRFIS, W LS R B AP VA AESE I N, AT LAZH demos H 5% T
SDK B AR, i EBIFR1E . SDKIZBLRIPIRESEAS b REWS I o5 Pl A AR .

A, docH R NIAEE TIRZHISCHY, @il ituser guide, HHA —L I AR U,
PLAHGE FFFERT . RGN BRI BN fiid, 1552 S0k “SDK API Reference Manual” .

6.5 BRI IR

ERZHOUT, FRECET T HCK BN, BT HAMMCURIARY, FB2 afrkt
HA% 2 PKinetis EHIAINE? AN M EZ R I 25 SRR, FFLAKDSHE N .

A RS, ESeRE BN AN LR, JFHAE DRI R, R EINIATAT C3CfF
AR RIAAR H R, ZPPEON R, AR S H A HKDSIEY .. A — 2k
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B RN TRERI R, — g BRI R, R HERE A PE L, UONPERESR It — &R
S HIATAR AR , AR A AT o YRR S 2 s N 58 O > vl DR P BT Fy e B 1

HR TG EIEABCE R B, A FETF AR B2 A —FE R . FER 2R AE "CPU.c” B3 it
Fr 4477 c(BIHIMMK 64X X X.c)” XX E, BIAEXMCG. SIM CLKDIVZ &8 /s, HPFEE
R4 O SEPREORIEATERCE . MR X — D] L EE R HPERALE

Bk E W ER, EKDSH I Vectors.c XA A —/NEE A, F ke XATE I Ik
RN, E 158w,

[ Vectors.c #2 | [n] LPTMRO.h [ LPTMRO.c [£] tpm_demo.c [ tpm_pwm.c [h] MKBOF12,h [ button_add c... [ main.c [ Events.
=
__attribute__ ((section (“.vectortable™))) const tVectorTable _ vect_table = { /* Interrupt vector table f*ﬁﬁlgﬁ

/* ISR name No. Address Pri Name Description */

& SP_TNTT, /* @xB@ ©x0B0EOBRA8 -  ivINT_Initial Stack_Pointer used by PE */
(tIsrFunc)& thumb_startup, /¥ Bx@1 ©Ox00000004 - ivINT Initial Program Counter used by PE */
(tIsrFunc)&Cpu_INT_NMIInterrupt, /% @x@2 0x02000008 -2  ivINT_NMI used by PE */
(tIsrFunc)&Cpu_Interrupt, /* @x83 ©xeeeeee0C -1  ivINT_Hard_Fault unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* BxB4  0xBEOBOA1A -  ivINT_Mem Manage Fault unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* 9x85 ©x00000014 -  ivINT Bus_Fault unused by PE */
(tIsrFunc)&Cpu_Interrupt, /¥ BxBe exe0ee8818 - ivINT Usage Fault unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* @x87 Ox6000001C - ivINT_Reserved? unused by PE
(tIsrFunc)&Cpu_Interrupt, /* 8x08 Ox00000020 - ivINT_Reserveds unused by PE
(tIsrFunc)&pu_Interrupt, /* 8x@9 @x080e0824 -  ivINT_Reservedd unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* OxBA ©Ox00080028 -  ivINT Reservedl® unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* BxBB ©Ox0E00802C - ivINT_SvCall unused by PE */
(tIsrFunc)&Cpu_Interrupt, /¥ BxeC oxeeeoRE38 - ivINT_DebugMonitor unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* @x8D ©xeeee8834 -  ivINT_Reservedl3 unused by PE */
(tIsrFunc)&pu_Interrupt, /* BxBE @x0EBBAB3E - L.fIIIT_PEndahlES vReq unused by PE
(tIsrFunc)&Cpu_Interrupt, /* @xBF ©x0000003C -  ivVINT_ unused by PE */
(tIsrFunc)&Cpu_Interrupt, /¥ Bx10 Ox0E000848 - ivINT | unused by PE */
(tIsrFunc)&Cpu_Interrupt, /¥ Bx1l exeeecesss - ivINT_| unused by PE */
(tIsrFunc)&Cpu_Interrupt, /¥ Bx12 Oxeeee0e4s - ivINT_| unused by PE */
CETscEuncARCou Toteccint L= Dl pupagapadc L TUT DuAZ Duadc Lolood b oc s

Bl 158 BRI B R

PP RE M SRR oK, R R B USSP A A PP kT e B . FAR I R i S N O, W)
DA ]85 v T

BT _bIxEe, H P ERIE HARR TR, B0PinMux, K8 BIEC & o M IhEE, BARiES
%KI%w~avm}mﬂAo

Jﬂjﬁl\ T E B Mimemory map, [KINC B I HBHE S (A AT REANH] o Lb U R #2 /5 7E IMB Flash IMCU
BT, ﬁﬁé&izﬁﬁﬁi*ﬁwjf% {A512KB, SR EFEE S 2 ECHhhb 78], #irHbhA 26,
U%ﬁ?@%o

G, BT BB Linker XXHF, ROBCAAGss MMM . £ TREBXT, &2/ 414X,
W2 TR R4 (BIITKEe4FNIMxxx12.1d) , 4052 57 pAAS X bk o e Rk 7 ok, P A AE
XEFTEE, WA 15908,
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LS U I R L o || SETEGIEI G L v
4 =5 Hello_World

4
i [t Includes
> [ Documentation
> [~ Generated_Code
4 [= Project_Settings 3
i i /PI/FF 34 /* Generate a link error if heap and stack don't fit into RAM */

[ LPTMRO.h  [B Vectors Conf..  [8 LPTMRO_Configh  [B PELLDD.h [ PELDC

= 35 _ _heap_size = 8x8488; /* required amount of heap */
36 _ stack_size = @x8488; /* required amount of stack */
[ (2= Startup_ 3
[» (= Sources MEMORY {
% ProcessorExpert.pe m_interrupts (RX) : ORIGIN = @x20800008, LENGTH = @x0e808195
Py m_text (RX) : ORIGIN = @x@@8@@410, LENGTH = BxBBOFFEFe
b % hello_world_frdmk64fL20m m_data 1FFF@@8@ (RW) : ORIGIN = @x1FFF@@aa, LENGTH = 0x06010880
g mestates m_data (RW) : ORIGIN - Bx20088688, LENGTH - Bx@BO36800
b l=> hwtimer_demo_frdmk64f120m m_cfmprotrom (RX) : ORIGIN - @x@@8808480, LENGTH - Gx00R02810
b =S ksdk_platform_lib_K54F12 b -
b =% Iptmr_demo_frdmkB4f120m 4
= :ik_te:t 46 /* Define output sections */ ﬁﬁﬁ'ﬁ‘ﬁﬂ
47 SECTIONS
a8 {
49 _/* The startup code goes first into INTERNAL FLASH */
5@ | .interrupts :
s1)| g
52 _ vector_table = .; ,‘g-ﬂ\&ﬂgﬁj‘ﬂﬂ
53 . = ALIGN(4);
54 KEEP(*(.vectortable}) /* Startup code */
55 . = ALTIGN(4);
56 | } > m_interrupts
“ . G 57
S8 cfmnratact -

& 159 Linker 303
T Linker XA EARIEVE, 55 % CRYAN4498 ., I CHRY AT LLEE Freescale B P48 2 3.
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