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B e 5K

3.2 IR EE (IDE)

LT RIS G AT g AR 2 R Sm AR . AR ThBE T — R K A T E . PlKinetis
RYIMCUNGI, —ROEHMIDEX W SZFF, BIWITAR. Keil%. 540 CER/RWEHDMWIDE, 4
H5EKDS (Kinetis Development Studio) FlCodeWarrior, 2S5 3 B A X A T2 M W iR 7E

XA IDEH ARIS A Bl T B “AbFEER L K7 (Processor Expert) o
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3.2.1 KDS (Kinetis Design Studio)

KDS& K JE R /R 7E20145F WIWIHE H #9517 T 32 FFKinetis R ¥ MCU I — 3K EE T ORS00, BEWE
RO Zw 4 2R E 2 ThBE . KDSHIRF s F -

o SCFFHATKinetis4x RAUMI 5, FHRE AW BB il (1 SR

o FRUEAT, HAZHAACRE A /NIIRE (JEBE: Keil. IARSFIDEXF L) .

o CRREFE32/6417 I Windows 7/8IKH1E R 48 _FigfT;

o fEFHElipse i XAE, FF HICRFH A AT N2 1481+, WiProcessor Expert;

e S FFSEGGER J-Link/P&E USB Multilink Universal/CMSIS-DAP/OpenSDAZ5 i #% 1 ;
e LT AKinetis RIIMCUTF &, DHILEA WX BN o S5 B2 PR KA 55

3.2.1.1 KDSHM F# 5 %3
HATKDSHIEBGHT IR A & V2.0.0, PLF R LIZIRAS WG] . BS540 500 B SORS G T #5845 &% b
B R

o WAL B s AR T B SIDE- S 4R R T > 5 4 45 >Kinetis Design Studio-> F2

° j *é/ s PR TS BRI A B 0->IDE- 13 S T A-> 5 ) #%->Kinetis Design Studio-> X %

fEWindows 2240 b 223 KDSIR i 28, HEWFKDS-v2.0.0.exe, IR FEIT5EK. Hoh, KEF
IRIBHRAL T — AT H, m#Kinetis® AT K EM (KSDK) , B R LR AKDSH# H,
fE=E 2 AN RS . PR CRRACHED . PRI AR BIACES . S TKSDKF AN, 1S
KRR IR T R P E T I 2
1E5ERKDSI 23 5, R FEAKDST R AKSDK, NIEE | 3 f23KSDKER AL, Bitk5
R N8R A R .

o  WAF: s BRI s B> F > T Kinetis MCU HOBHETFR Z(E-> T #6

o UK R T BRI s B> > H T Kinetis MCU HG 3T R (-5 TS

TE 3L BEKSDK R, B AKDS 48 FH 258 il DA AP 3% -
1. JAZIKDSHAIE “Help” &I+ i%E$ “Intall New Software” , U1K 46F7.
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4 CfCe+ - ksdk_platform,_lib_K64F12/osa/fs|_os_abstraction_bm.c - Kinetis Desi tudio - D:\WorkSpaceiKD
File Edit Source Refactor Mavigate Search Project ProcessorExpert Run  Window | Help

A - |3°*'('?§,‘ SRl R S ”§ﬁvﬁvﬁ>v‘ Welcome
Corc (7} Help Contents
=z g? Search
Dynamic Help
& Key Assist... Ctrl+Shift+L
E(\j Tips and Tricks...
,@ Report Bug or Enhancement...
Cheat Sheets...

Eclipse Marketplace...
Check for Updates

Install Mew Software...

About Kinetis Design Studio

B 46 7EKDSH ZFEKSDKDZ H—

2. fE “Available Software” HI% I, midi “Add” FHHBIKSDK %% H 3 H 1) zip K, &
I:_E‘ “OK” .

. (Ba] = |
# Install .= J
Available Software
Select a site or enter the location of a site. {
1
Work with:  type or select a site - Add...

Find more software by working with the "Available Software Sites” preferences.

;ﬁAdd Repository ‘ = ‘ ‘

Mame: Local...

Location:  jarfile:/D:/WorkSpace/KDS5/K5DK100/tools/eclipse_updat Archive...

rsion

2
@ [k ][ concad | "
p— e
# Repository archive B
G©v| 1.« Local Disk (D:) » WorkSpace » KDS » KSDK100 » tools » eclipse_update » - |v‘,|| Search eclipse_update P‘
Organize » New folder = O @
MName . Date modified Type Size
Bl SDK_1.0.0-GA_Update _for_Eclipsezip 7/9/2014 12:46 AM  360/%H8 7IP =% 80,351 KB
-

B 47 7EKDSH ZZ2%EKSDKP R —

3. HEISCHALE G, 8 “the Processor Expert Software category” HITiH T 28 F “Eclipse
Update for KSDK” ; fEAJENENT2), I “Next” JFoemiade.

|type filter text |
Mame Version
F] (000 Processor Expert Software
[+ Eclipse Update for KSDK 1.0.0-GA 1.00

F 48 FEKDSH ZIEKSDKIZ B =
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AN, AR B KDS HH# FH Processor Expert, 1855 BB —NEHAN T i%4M T 44N Processor

Expert for KDS 1.1-Updata 1, F#ki&4215 KSDK AR, Zed& 7 Et 5 2e3s KSDK AHE, ]

D YRIEAT HR AT

3.2.1.2 FEKDSHFETIESEACEILRE
EKDSHHE— N TR % DL B 1%,

1. fEFTJFKDS/JE, EFEH & TIE “File” > “New” 2> “Kinetis Design Studio Project”
2. WANTREA, HERBETENAFMMES, s “Next” .

.
# Mew Kinetis Design Studio Project H&u

Create a Kinetis Design Studio Project

Choose the location for the new project

Project name:  K22_PWM

Use default location

Location: | D:/WorkSpace/KD5/K22_PWM Browse...

Choose file swsterm: | default

@ < Back Next > Finish

—
B 49 fEKDSHFE TEIPER

™y — . . . - e
/# New Kinetis Design Studio Project :
Devices
Select the derivative you would like to use
Processor to be used:
|t)rpeﬁltertext |
a MK22D (50MHz) »
| MK22DN51 250065 | 3
MK22DX1 283005 -
Creates project for MK22DM51 2005 derivative -
@ [ <Back | Net> |[ Emsh ][ Cancel
.

50 ZEKDSHFE TELER=

KEBRRB A PLBE EF R, Rev. 1.1, 01/2015

bk

Freescale Semiconductor, Inc.

31


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=Design_Tools_Tab

3. EFEFHEIVHERS AR, Kl “Next” .

4. {£ “Rapid Application Development” H, H] DLEFT# TH2H A Process ExpertfIKSDK
(Kinetis SDK) k&40 ZIRSAS F19m 5 TAE, &l S1AT7~. Processor Expert il 7
KDSH', {HIIAKSDKEZ MKDSHAF 45 e b KB IR Fa) e e

T~ H )
4 New Kinetis Design Studio Project [E=FER =

Rapid Application Development
SDK, Processor Expert

Kinetis SDK i

Kinetis SDK Location
@ Erwironment variable

Absolute path

SDK Environment Variable | KSDE_PATH

Processor Expert

Start with perspective designed for
() Hardware configuration (pin muxing and device initialization)

(@ Use current perspective

Initialize all peripherals -

@ Nei> [ Finsh || Cancel

B 51 7EKDSHHTE LS BRI

(75 Project Explorer 53 {}.:p| ¢ =~ — 0
4 =5 K22_PWM|

@]] Includes

= Documentation

[= Generated_Code

[*= Project_Settings

= Sources

== Static_Code

‘%- ProcessorExpert.pe

Projectinfo.xml

-

A

B 52 fEKDSH ¥ TRESER
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5. fESEMR FIABLE S, sy “Finish” A LUE 240 5271 “Project Explorer” Ftifi.

6. fETFES, AILUEE AT 41EH “New” > “Source File” SKF 04, Hn] LB HE
FIhEER A ISR SO B AR TR

FACH LEAZHELL T AR
1. fE4THFKDS)5, 1&4%F “File” > “Import”
2. fE “Import” TiH, i%&FE “Existing Projects into Workspace” F &iii “Next” .
3. £ “Import Projects” T, 4% “Select root directory” Jf fithi “Browse” Kk H TIE
[ B ARSI R, ikl S Rl “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

& 53 TEKDSHEFANCEHE LR

4. 1 “Projects” MEH |25 BAR XA FrE I LR, A£7FESAN LIEREDHE N T
7, AT “Finish” , WK 53R,

3.2.1.3 wESFR

TEH IR PERE T 0, TREMGEE G TN —SRESE. H T E RN Project ik £
“Properties” , £ “Proporties for example” UL 0] L B TR ITE 2S5, WE 54PR. Mg
JF “C/C++Build” JafESettingsH 7] LLE BIFR A XIS H, WA H R LEF BN, e
M 1E SR SR
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(. Al
# Properties for dev_msd_cdc_frdmk64f120m_bm_frdmk64f120m EIM
type filter text Settings pw T w

|» Resource
Builders =
4 C/C++ Build Configuration: [Debug [ Active ] '] [Manage Configurations..

Build Variables
Environment

Logging &) Tool Settings | &) Toolchains | #* Build Steps | *’ Build Artifact | [5} Binary Parsers | @ Error Parse
| Settings |
Tool Chain Editor @ Target Processor ARM family [cor‘teu-mti V]
[ C/C++ General (£ Optimization Archi [T \chain defaul ]
Project References @ Warnings rehitecture golchain defouit T
Run/Debug Settings (£ Debugging Instruction set [Thumb (-mthumb}) ']
i B ARM GMU A bl
" Ta.sk Repository “® \;o;; ssembler [7] Thumb interwork (-mthumb-interwork)
WikiText (22 Preprocessor =
@ Includes Endianness [Toolchain default ']
o i
4 \Warnings Float ABI [FP instructions (hard) -
i g Miscellanecus
4 1% Cross ARM C Compiler FPU Type [fpvi-sp-dis -

@ Preprocessor

(£ Includes

@ Optimization Adychid family Generic (-mcpu=generic)

(£ Warnings

@ Miscellanecus
4 83 Cross ARM C Linker

Unaligned access [Toolchain default V]

Feature cro Toolchain default

Feature crypto Toolchain default

@ General
@ Libraries Feature fp Toolchain default bl
B M
(2 Miscellaneous Feature simd Enabled (+simd)
Code model Small (-mecmodel=small)

Strict align (-mstrict-align)

Other target flags

« T ]

B 54 FfEKDSHECEBE HwMIFESH

FE S o 1 S BRR IS, R TR SO B B 3 B el SO, sl S5RTR
hwtimer_demo_frdmbk22f120m.elf |

B 55 %) A BRETA] T 8o

FEIAE T ECC AT, TR B RIASE, ksl D5, AR E R THE ki
“Debug As” > “Debug Configurations” A “Debug” BCE I, W& 56F7m. ] LLE &
AL B M A [A) R i SkokiE N “Debug” FELE . £ “Main” ETIRH, FFORIE “C/C++
Application” — 4= Tk 1. elf SO 8 75 Bl ) REXS B A8 ) g 3 504 T “Debugger” 1
“Startup” PiFE, RIS IAR, FEMATAFERBEE, WE 56w, XD NASE IR
55 T H (Debugger&Programmer) H{EEAKAH.,
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E. . Debug Configurations

Create, manage, and run configurations

o —+ -
[ x | <+ Name: hwtimer_demo_frdmk22f120m debug pne
|t}rpefi|terta¢ | Mainl < Debugger| "3 Startup| 172 Source| =] Qommon|
[E] C/C++ Application .
[E] C/C++ Attach to Application Gy G
[E] C/C++ Postmortem Debugger debug/hwtimer_demo _frdmk22f120m.elf

[E] C/C++ Remote Application

] GDB Hardware Debugging l Variables... ] [Searcl_1 Ploject...] [ Browse... ]

[£] GDB OpenOCD Debugging Project:
4 [c] GDB PEMicro Interface Debugging hwtimer deme frdmk22f120m
|[E] hwtimer_demo_frdmk22f120m debug pne | . __ . - .
E hwtimer_deme_frdmbk22f120m release pne Enkiltheui=dib=lo=tainching

i+ [£] GDB SEGGER J-Link Debugging

Build configuration: |Debug v|
= Launch Group

Select configuration using 'C/C++ Application’
Enable auto build
Use workspace settings Configure Workspace Settings...

Disable auto build

Filter matched 13 of 13 items [ meply || Rever |

@ l Debug I [ Close ]
R ————————

& 56 7EKDSH AR B

File Edit Source Refactor Navigate Search Project ProcessorExpert Run Window Help

SrEaol @ SR @2 ] me) i O A I®mE A v s v Gy QuickAccess ‘ = | (@ creer

= | [8mainc 2| [€] (gdbi2].proc[42000).threadGrouplil], gdbl2] proc(42000).05thread[1]) thread[1] frame[0] =g Disassembly 5% =8| ;
® ~int main(void) - Enter location here -8 BEE |«
/*lint -restore Enable MISRA rule (6.3) checking. */ - Q
{ e
& @080B4ca: add r7, sp, #0 o e
% PE_low level init(); 847 PE_low level init();
/=== End of Processor Expert internal initialization. il » eoeeadcc: bl @xa28 <PE_low level =
60 for(55){}
/* Write your code here */ 200004d0:  b.n @x4d@ <main+8>
/* For example: for(;;) { } */ eeepead2: nop
__flush_cache:
/*** Don't write any cede pass this line, or it will be deleted during cede generation. ***/ 200004d4 : push {r7}
/*** RT0S startup code. Macro PEX RTOS START is defined by the RTOS component. DON'T MODIFY THIS CODE!!! *=*/ 800604d6:  sub sp, #12
#ifdef PEX_RTOS_START epeo@4ds:  add r7, sp, %@
PEX_RTOS START(); /* Startup of the selected RTOS. Macro is defined by the RTOS component. */ sopeeada:  str re, [r7, #4]
#endif eoeoeddc:  str rl, [r7, #8]
7*** £nd of RTOS startup code. ***/ eeeoedde:  adds r7, #12
/== Processor Expert end of main routine. DON'T MODIFY THIS CODE!!! ***/ 80008420:  mov sp, r7
For(55){} 800084e2:  ldr.w r7, [sp], #4
/*** Processor Expert end of main routine. DON'T WRITE CODE BELOW!!! ***/ @o@oR4cE:  bx lr
¥ /*** End of main routine. DO NOT MODIFY THIS TEXT!!! ===/ __copy_rom_section:
@e@oR4=s:  push {r7}
/= END main */ @P@oRdea:  sub sp, #44 5 Bx2c
@ /*! @e@oRdec:  add r7, sp, %8
== @} ep@oRdec:  str re, [r7, #12]
*/ 30000470 : str ri, [r7, #8]
e /* 2 ABRARLF? - ste 2 [ry  #al 52
Pl » 4 »
B Console 52 | {2 Tasks [2 Problems (3 Executables [ Memary m % k| G kE| LB |t B~-ri~=0

K60 Debug [GDE PEMicro Interface Debugging] D:\FSL_SW\KDS110\eclipse\plugins\com.pemicre.debug.gdbjtag.pne 1.0.9.201407221237\win32\pegdbserver_console

Initializing.
Target has been RESET and is active.
Preset breakpoint encountered. @

4 m ¥

K 57 FEKDSH#ITIER
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B & 5EAUE i B AR 5 PCHLIEIE USBL AN AR S I ZR BBk, KR S “ Apply” A1 “Debug”
PN FEBEE N “Debug Perspective” , WK 57Fr7R, o] UIARST O 1FfEmain() BRELI W] 26 4L . X
AT LLSERR iR T 1o 3R 18 7 TRAP S8 r F2EH

R 1 FEKDSHFRILEINEE

e 5 e i
Iid T/ 4k BT i | 55 ] A
0 | T & s
iﬂ 155 T 2 B AT Ll 7 2088
J HB AT - G
LAY % v TR F AR SR

3.2.1.4 F#
EREF ARG, AR FE N8 3FLASHY .

s R =, B “Flash Configurations” FiTii. ACE 0] 2% 4% 5 R d BRIl 78
SERICE G, WKIRIERE “Apply” A1 “Flash” , 52T FEGERE, BB LHBFEL G
FFHURIEAT

3.2.2 CodeWarriorfE BT RIF 15

CodeWarrior ({5 NCW) JiZ&Metroworks 2 8] [, JaRiZAa#E BRI, BEikCw
SR T RER/RE CWIDER S, HiloaNNAEH 2. M10.0f4A LU, CWITIGfE FEclipse
GLH, BEWE SZREANIRIZERIF)ES . B35 ColdFires ColdFire+. DSC. Kinetis. PowerPC. Qorivva.
RS08. SO8F1S12Z%% .

H g%t CE AR R B HLEICW ) 58T i AS /& CodeWarrior for Microcontrollers v10.6. 57 4MEHE %
P AT RAF 9 RV R ERAR . FRAERRAT TR, HA PR RO vk i, H S RS
AECHE RN BRA . PLKinetis RIIMCUAB], KRFIHIMRH 9128 KB, E/L/M/V R IR
964 KB, At PR, 75 2 B S RS
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FANEBEREER S, T v10.6LLEIRRA, CodeWarrior N2 F 32 7 H: 5 K AT I Kinetis R 41 FA 72
i, PRI T8 FKinetis #7277, R ER R 6180 2| HARIDE F, BT
CodeWarrior SKDSFT 7 ) TREFE S, KSR FHKDS 5 IDE- & V)4t .

CodeWarrior ¥ 1 22 2 AL FIAH SC SCRE I T B8 A2 -

o RN R R A SCR T B R T W > TDE- A 4P S M T B8 > CodeWarrior for MCUs—> F#k

o AH: RIS TR TR G- TDE- IR 4 S TR B 28> CodeNarrior for MCUs—>SCHY

SRR O, i LTRSS A TR, X 5HEET7H, CodeWarrior SKDSEEAMF, 1t
AEAMEA A, BARGHSR] DL IR SC U B SRS

3.2.3 AHEB{BER (Processor Expert)

PE (Process Expert) 7&K ¥ fFKinetis. ColdFireZs 2 F A [A] N 4% M CU R BRI N FH T % 344

Z A LA BEEAL i 0 77 A PRE BC EMCUIK N2 R AL, A2 O BT a6 46 S B FARES,, 44 2T
AN S I JZ ISR I B T AR, TR RS 13T TR TAERCR o H A s AAS AT BASE
FFKDS. CodeWarrior. IARFIKeil%:Z MIDE; %4b, PEIE LUK A ZIZE T EclipseZ2 4 [ IDEH, {3
W{EKDSHICodeWarrior, AJ LAEL R N FIPETIRE, PERT = A (FAXED ¥ H 2l 5 & AL AH ¢ L%
T, ARJEAE MR ERA EAZ IR T AT LA AT 2 PR A U I

KDSHICodeWarrioriX P M IDE 223 j5 48w A W B HIPE, o5 A 2255, Kt H 2228 o FE st A
48,
3.2.3.1 fEKDSERCW10.6H & T-PER T2

T 1Hi LAKinetis K22 4%, Az —/Md FHPEIKDS T2, {# FHKDSFICW I/ k52 &M E, T
T AKDS 51 15t BH $AF F) EL AR 25 0%

1. H56, EKDSHuEmifF, rith “File” £HiLH “New” > “Bareboard Project” KA1
— AN TR

2. WMEL TR S A EE 58, MANTELIF AT “Next” o
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& New Kinetis Design Studio Project = =

Create a Kinetis Design Studio Project

Choose the location for the new project

Project name: PWM

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

Choose file system: | default

@ < Back Next > Einish

K58 TREREERS

3. EHO RN, Ak “Kinetis K Series” = “K2x Family” = “K22” . fiii “Next” .
4. f£ “Language and Build Tool Options” T1H, EFCIES H Adi “Next” .

5. £ “Rapid Appliation Developmen” T, fE “Rapid Appliation Developmen” ZHH1, iH
“Processor Expert” Jf miii “Finish” . £IL— MU APEDIREN) TR CEL, TN
TCA R HC BT R B A AL

6. f£ “Component Library” ', HEIMHMNHA (WIFTM) FF4 THiEFE “ Add to project” £,
7. sEATHHR I A L, HEMECE B rfE “ Component Inspector” H1.
8. M T E R HAT L N B WGBS S AL

B
o MBS, MdER - AR,

10. AT P2 AE AR AE TAE “ Generated Code” SCfFJerh, R LLE BIFTMEIAH WGBS 2 H
HTER, IR R RN T dmRiE T
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[7 Project Explorer 52 = B £ Componentinspector- FTMO 53 < Components Librean [Bagic Jadvanced (5 ¥ = B
e ~
— B%| & Properties *._Methods| Clock Diagram
» [E M) =
i Includes Component name  FTMO
(= Documentation Device
4 (= Generated Code
» [g Cpuc Settings . Channels| Pins | Interrupts | Intalization
B Cpuh
b € FTMO.c Clock gate \Enab\ed v\
- [B FTMO.h FTM mode
» [ 10 Map.h BDM mode [FTM counter stopped; channels outputs functicnal ~ |
» [ PE_Consth Global time base B
v ) PEErrorh Global time base output [
» |g PELDD.c Write protection @]
» [A PELDDh
» [B PETypesh Clock settings . Combined channels | Synchronization | External triggers| Fault cantrol settings |
b € Vectors.c
= Pretect St < | || ctocesouree
Prescaler divide by -
& Components - PWM 52 = A )
Counter init 0
-
FEa Modulo counter %2
a Eygn:tart:r,(onﬁgumnun; Period 100327 us
- Deadtime
% FLASH
b @ 0Ss Deadtime prescaler
4 [ Processors Desdtimevalue 0
> & CouMK22FNIMOVLOL2 Deadtime delay DISABLED
» B CpuMKZZFNIMOVLO1Z
o i FTMOnit_FTM
» = PDD
« i 3 3l

& 59 fEKDSHf# FProcessor Expert4 fARES

3.2.3.2 [FRMIHPESIERTE

R A B AT A S T Processor Expertd BUARENAAS, FH TIAR. Keil %5 =77 7K TH 91, NIF5E
BRI IPER e AT SO R AR V104, 546, ST H — g a It &, WK22F,
KV3155, 75 ZRAHRBIAN T Ao Bk SN TR T Btk S B an T -

o WAF: BRSO BB T A8 > N SR> Processor Expert > F

I AEPEY A F i FIKSDK, th 75 B 22 K SDK (i1, 25 B 1] 2 K DSH A % R K SDK I 7 1 o

FAN W FAMRER TS =00 (IR, AR TR, R B A AN g RS, AR A O
oL AR AR SRS, B 607

! MNew Processor Expert Project

L | & )

Processor Expert Target Compiler
Target compiler

Target compiler

GMNU C Compiler
Keil ARM C/C++ Compiler
Legacy CodeWarrior ARM C Compiler

E 60 FEPETEIEH FIARF RAFER TR
XHFPEHAF I BARMS 77, n1 2 W E-RRE R WU R AR A4
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3.3 Mk 5E LA (Debugger&Programmer)

A T AR R TR R EE 3, JrEn A R TR AR B, 52 M Rt/ 4 =F
WA EE T A

3.3.1 OpenSDA

OpenSDA 2 KB K/RH EIFAK—FiHAT- 6. 1% FEPREAREREL, o DUE LS
AE AR T E (anszEPEMicro SeggerILink$% 145) . FHI/4H W[ fEFRDM-K22F#x 1% F
OpenSDAK S I link i1k .

1. fESeggerff) B M _E 8 H T OpenSDAR [ 72 . Rtk

www.segger.com/opensda.html,
2. WRFRDM-K228GH I USBAGERFIPCHL L, W HAL T
3. EAESWIHE, )5 HUSBLIEFEPCHL 5H L FISDA USB#% 1.

4. FAJF SW1EE, A] WAR _E— N LEDY] 76 A ML N 4R, HAEPCHL FAEE B — MR SNEME % 4%,
HALFFABOOTLOADER, 7~ HARREEA T bootloadert® =, W1 6117~

BOOTLOADER. (G:)
= -

W 06.0 KE free of 112 KB

& 61 OpenSDALLTBOOTLOADERKER, T KB~

5. B 1 AT N EHESE @ Ilink OpenSDA V2 1.zipf# 545, 3%IJlink OpenSDA_V2_1.binX
/fq:o

6. ¥ iR bin 30 E HIK G FIBOOTLOADER ¥ 4% 1 4k FUSB%k .

7. BEPHE EIZUSBLL, AE e S B T MBI 62T s B, R AR S R .
4 7F Ports (COM & LPT)
. 73" ECP Printer Port (LPT1)

- JCink CDC UART Port [COMIIT—

62 Ef TRRIEREEERHRER

X FEFEIDEH 3 AT LA £ AT link A FEARF 1o 534 OpenSDAIET A ML L IAThBE, 1
&

WHRF R 115200 bps; IALdCahfr; AL ELHEAL; TRIAL; 14045 1AL,
FEKDS A 26 T F OpenSDA B B 41 K 63 FT7
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Main ffv'- Debugger] = Startup| B Source| B Common|

J-Link GDB Server Setup

Start the J-Link GDE server locally Connect to running target

Executable: S{ilink_path}/JLinkGDBServerCL IErowse...l [Variables...]
Device name:  ME22FMN512w00d2 Supported device names.
Endianness: @ Little ) Big

Connection: @ USB (@1 {USB serial or IP name/address)

Interface: @ SWD @) JTAG

Initial speed:  (0) Auto () Adaptive @ Fixed 30 kHz

& 63 ZEKDSH{ FJlink AL &

3.3.2 JLink

Jlinks2 SEGGER/A &) AN S Ff1f ELARM WAZS S I TAGH B 8%, SCHfCortex MO/M1/M3/M4
ENZGH, HE5KDS. CodeWarrior. IAR Fllkeil 252 FiT KB 4% % R:, [ H T {E.,

JUnk 2R ) T 23 hk a1 R . www.segger.com/jlink-software.html, ZIRFIEAF AR TFETF T %K
Uige, Fi4M-Flash ik o] IANTE ZIDESR S r B B 5 e 5RE 7, DL S A & 7 INID.
RAM/FLASH K/ f#its Fr 55 DI RE o

K 64 9 Tlink 120850 Fi 422 T I

VTref le o2 |NC

nTRST 3 e ® 4 |GND
TDI S5e o6 |GND
T™MS 7 e ¢ 8 | GND
TCK 9 e ® 10| GND
RTCK I:ll ¢ @12/GND
TDO 13 & ® 14| GND
RESET 15 & ® 16| GND
DBGRQ 17 ¢ & 13| GND
5V-Supply [I1S ® ® 20| GND

K 64 JLinkfFrvE20:3 0

3.3.3 Multilink

P&EE H JUSB Multilink Universal (FX) & — K fmif — &1L & #% 1 (USB Multilink Universal FX
EL USB Multilink Universal F#IEEFH , B X FFKinetis. DSCEZFMCU. K HALE LR
R O PAVCE A FE R ZEHIMCU, B 6583 #Kinetis £ 71 AH < ) = Fhif 2 1 .
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PORT B - STANDARD ARM PORT F - MINI-20 PORT G - MINI-10
Kinetis Kinetis Kinetis
TVCC1 [+ = | 2NC TVCCL |« = | 2TMS/SWD_DIO TVCCL |+« | 2TMS/SWD_DIO
TRST3 |+ « | 4GND GHD3 | = = | 4TCK/SWD_CLK GHD3 | = = | 4 TCK/SWD_CLK
TOIS |« o |GGND GND5 [+ | 6TDO GMDS5 | » o [&TDO
TMS/SWD_DIOT [+« | BGND NCT |- «|8TDI NCT | = = |8TDI
TCK/SWD_CLKS | » = | 10 GHD GNDO | e o | JOBESET GNDo9 | » o | 10RESET
MC11 [ = = | 12GHD MC11 | = = | 12 TRACE_CLKOUT ’
TOOLE |« o | 1AGHD NC13 | = = | 14 TRACE_DO
RESET15 |« =« | 16 GHD GND15 | =+ < | 16 TRACE_DL
NC17 | = = | 18GND GND17 | = » | 18 TRACE_D2
NC1g [+ | 20GHD GND19 | » = | 20 TRACE_D3

& 65 MultilinkF FKinetisZH AR H3FdE D

TR, FOEB0 T a0 T

B B AR, IR USB Multilink Universal 5 405 (3% 8 -

2. FTFMultilink 2R, EREAIE I RS AR E k.
3. ¥ Multilink SPCHLIEIIUSBLAHIZE . Hhbf #4750

K ERRIR BE, R ET S

TEWTTFEEERT, 150K B bRt i . 3 FH TR s e B0, 75 U0 AT R 453 R 1A

—

a

3.4 BRI A
ek TRZH T RIGERS il mieshldsfind, BA %S, WA, BRI E5
Perie FERFBE I, FTHRTTE N TRHAI SR m AR . Mgy h AR & T H .
e PEmicro
PEmicroft %A A )8 S Ak sk T 5, 4% Ncyclone proflicyclone max. 1 cyclone

max 3 FFKinetis 2 R A FIMCUM 5 . [ TAEAKESR T H, cyclone maxidn] LA/ENTEZE IR
TH. R, 38U Mt

www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=CYCLONEMAX PE&cof=0&a
m=0&tab=Buy_Parametric_Tab&fromSearch=false

o ¥ & it PEmicro H'E M: www.pemicro.com.
o M (MICETEK)

Web: www.micetek.com.cn
TEL: 021-32020061/62-8044

KEBRRB A YLBE EF R, Rev. 1.1, 01/2015

42 Freescale Semiconductor, Inc.



http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=CYCLONEMAX_PE&cof=0&am=0&tab=Buy_Parametric_Tab&fromSearch=false
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file:///C:/Users/b49108/Desktop/Editing%20work/飞思卡尔单片机快速上手指南/www.pemicro.com
www.micetek.com.cn

o FAHVE/REF (XELTEK)

Web: www.xeltek-cn.com
TEL: 025-68161233

o URYIMEIZHIE (Eagle Comm)

Web: www.mcuisp.com

TEL: 13926556116
G RAE A Bk besk TR EI R R, TS REss ) R SRR AR o

3.5 Bootloader (5| Shn#fERF)

bootloader & — T [7] F 77 B FE 7 B 51 SRS, FTCATER B e S a8 & Ol R e P f2 R,
LA TFELE AR, HIER 7T ZH5LbrMN A . bootloader = EA & FE 70 ThRE, RIF|H &
2 (AMUART/SPIIIC/USBSE) #2U EAIHLA RIARFY, PLACK IR R R HMCUN B 1
FLASHZR PR IHEAT IR S . IX I &R ThfE 5 MCU N #5145 S FLASHIF G B 25 V1 4E 5%, BRIt
KRERRIRE T = FhszBlbootloader ) 77 2, I P AT DA B 4 H 8 AR 7 b gE T Re il . 7 KB RIR
B 7 WS ) 3 T R R N “Kinetis bootloader” 8¢ “Kinetis 5| S INEAE R~ , 7 LA 2 2FH <1
kL, K 66HTN

-+

> freescale it -

[T iz TR FISPEEH X HREWE AFEERR

JEE Kinetis Bootloader

e EHET [ {TRTHIER

=g 506 8. HESHHE -
AN4ATET.Im L

k= - EUHEEESEINE#ERVART (RRRSHEES E E3) BOuKinets E R Fi%iBo
AR 650 chFEER) = .

TR
Kinetiss | SHhi$EER
EH RTeTSG | S AR S A T Kinetis MC USRI 3| SANSHER . {RiESLae:

AKinetisgifFp @i ROMIEE, BIRARAPIFIAE AROMETEMF L) LIBRHAET Y

WL

tEull

o fE Pt ANATTS. Kinetis ER5]_EANCS|SHEER ¥ - B2F &iBH <

afe w EEARARIESEERIC 0 Kinetis E Z5MCU _F151 Boot Loader- 2 &4} .. Rev
BB Loader 1%t ..

66 #ZEKinetis bootloader
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s EEAR “Kinetis5] SR~ . 7] PA#E AKinetis bootloaderff] =T . FEM A N, A

DLE B KBRS F =M E fbootloader=Z 3 7 R #13, W& 670~
FTHERKinetisga

HEPHT
HI51Shn
HER

(£ 8T
ELEA
&)

PIFIRE e
(7 & BRI F D

KO2_100: MKO2FN128VLH10, MKO2FN128VLF10,

MKD2ZFN128VFM10, MKOZFNG4VFM10, MKO2ZFMG4VLF10,

MKED2FNG4VLH10

K22_100: MK22FN128YDC10. MK2Z2FN128VLL10,
ME2Z2FN128VMP10, MK22ZFN128VLH10

ROMS| ShiEkiE e
(FESFRROM # B 2D

KLO: MELO3ZBVFG4, MKLO3Z16YFG4.
MKELO3Z32VFG4, MKLO3ZI2CAF4R. MEKLO3ZBVFEL,
MELO3Z16VFK4, MKLO3Z32VFK4

KL1x: MEL17Z128VFM4, MKL17Z256VFM4,
MEL17Z128VFT4, MKL1TZ256VFT4.
MEL17Z128VLH4: MEL17Z256YLH4.
MEL17Z128VMP4, MKL17Z256VMP4

Freedom

BEte: | K22_120: MK22ZFMN512VDC12, MK22FMN512VLL12. KL2x: MEL2TZ128VFM4, MKL2ZT7Z256YFM4,
FRDM- | MK22FN512VLH12, ME22FN512VMP12, MKEL27Z128VFT4, MKL27Z256VFT4,

KG4F MK22FMN256VDC12, MK22ZFN256VLL1Z, MKEL27Z128VLH4 . MKL27Z256VLH4,

MEZ2FN256VMP12, MK2Z2ZFN256VLH12
K24 _120: MK24FN256VDC12

K3 MEVITFS12VLL12: MKVITFS12VLH2,

MEL27Z128VMP4, MKL27Z256VMP4

KL3x: MKL33Z2128VLH4, MEL337256VLH4,
MEL33Z128VMP4, MEL33Z256VMP4

KLdx: MKL43Z128VLH4, MEL43Z256VLH4,

MEVITF256VLL12 s MEKVI1F256VLHZ, MKL43Z128VIMP4, MKLA3Z256VNMPA

MEVITF128VLL10, MEVITF128VLHI0

& 67 XA EbootloaderszH 7 RIKinetisith 5%

3.5.1 FiEEEROMF Kbootloader

USE/UART X
: | Bostloader
'y Custom
e —— 2 OIS P Custom App icati
] EIL.ISF*;!'.L-:r---- ROM Application
FLASH
RAM

68 WikEEROMH bootloader
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RIBARRIELLT S MCU N B T % FH IROMK A7 Jfbootloader. X T-H—H5 IMCU £ & A
ROMZ fJbootloader, 7] PAMARNS 1122 Tt (RM) H152 75 Kinetis ROM bootloaderiX — & 77
Kb, SATEEIETM (datasheet) HJNAFE (memory) MEHF AL . Hob, XFMCUENL)E 2
SeHATROMH [fybootloaderit & ELIEHAT P (R L Y, & F1 9 EFLASHHFOPT# /23 (ffs
Mtk oH0x40D) HRER . BEAREEFESEZHEFMN (RM) H ¥ Reset and BootF 1 1 [k .
e TFAd R —Fh AN A e T RN AR e, BRI ThREE FAERLEE 5| B 25 ) 5, # ] LLES % T
M (RM) HJKinetis ROM bootloader & 5 HH 4% 31| BRI HE & 7775

H 17 32 FFROM M bootloader ] Kinetis £ ¥MCU B FEKL03, KL27FKL43%., HFKLO3ROM
bootloaderfl & SPVUART/IIC = #U 7=, KL27RIKLA3E 0 7 USBI 7 =K.

3.5.2 WEEBEFLASHF: —%Xbootloader

Copy FL to RAM

USB/UART :
: *| Flashloader e="E2=—f—| Flashloader
1
LBUSPAL pe=== * Application
FLASH

& 69 ﬁ‘if%EEFLASHqﬂ—.?ﬁ”\‘fil?}(]bootloader

X AR ) bootloaderfE > i Y ) AT P ZEFLASHAY,  [KIH AT PUEROME bootloader— £ H #2243 FH .
{H 5ROMAAFAMZ, b HiJFbootloaderss M\FLASHIH FIRAM HizfT, FEFLASHEE F#64%
FREH PR, FibiXfbootloader&— R MR, HAL S RATEF NROME T E &7 5S,

i SR TOVESCRE UL BRSPS 8T

H Bl 2 5 154 5 ZEFLASHH — X M bootloader ] Kinetis 2 /IMCURLFEK 22, K24 MK V3xZs . BT
FLASHZ! f¥]bootloader ¥ FH4H Y, WRILEXS WS FM (RM) H1 [ JKinetis Flashloader# 15 H14k
F,
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3.5.3 FidEE K bootloader

USB/UART
! *1 Bootloader
I: R Custorm App RAM
rm=="— =y 120 Flash
|_BUSPAL k=== pagion 1
Custom
Application ROM
- ar
Flash Blank
Region 2
'.

A 70 RAFFBURE AT bootloader

X Fbootloader ) TAE 7 S HIPIMIHA A, 2K —M. XP77 U FLASHZS (6] 43
ANER Gy, — 8B4 T A7 flbootloaderfUhS s 3 — #8430 F 147 FH 7 N FHAE P ACHS v LAEE i A FLASH
AP T B SRR IIIRET, £ EBYIGIRT, e dTbootloaderfE ST, AT &5 R 5 A Bk 2
NHFE AT BT N AR A 2L HEA T H0x0000, 7E V1L FE 75 B4 2(SCB_VTOR, RS2
KT ) B R R B A . T IX Flbootloader AN ffiid, RIS HE N I ZE1C 1A

XA EE 2 il 5 2 bootloader I T K & &, XA AETFACIRAS 177 AU 8 N &3E . 7EKinetis
Bootloader FL T [ F k42 7, 7] DL & 3)4F AT K64 bootloader’ /46,  H Ri 7] L FFK63 MK 647
MRS F P AT DARIEMC UYL 5 (AN A , A8 SO N AR BX Al S FLASH G 5 iy 212 7 R SEIL RS #E
Kinetis bootloader ] &k T -

www.freescale.com/zh-Hans/webapp/sps/site/prod summary.jsp?code=KBOOT &fpsp=1&tab=Design Tools Tab

Ak, iR =F77 KbootloaderfE A FIY, #MER% A dr 2 IR & —3H) . 7EKinetis bootloaderf?)
T#EA\bin\win XA dr, B —Nal P AT 3 blhost, B LLAEPCENL HAE FH i 247 1) 7 2058 Al B
SR IE N TS ) D BE .

ST H RO N B %A i A\ bootloaderf)IMCU, UiKinetis EZR%1). K60/K64. 8f7/16fiiMCU, 32
fiColdFire&s, #Fn] LLYE B WX SR 48, 01 I PN 4 316 2 4 88 FH B bootloaderf Uit A 15 B SCA#% . LA
KE02 41, e 301 b n] PLER BN 1L ANAT7S, Wk 71w

ANATTS %1 FHiRBH Multiple pdf 477 O 771572013 r/_d_.—-—___\\

ANATTS, Kinetis ER5ILHIICS ISIEAERET - By B—

FRBA (@IED .
BTEEES v @

71 KEO02_IIC_bootloader3C 44 & A0HS
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X #4338 F Blbootloader ] EAIAL, AT LASIE CRYAN2295 (x4 . TER AR E AT 5] S nE
FEF) KB AFAN2295SW. AN2295H1SCRS HAMYA 43 1 3 B B bootloaders X A [FIMCU) LAE i
TR AR, BT 15 FHAN2295S Wk bootloader RIS 193044 5 3= 3 AR FE IS 19304 & A — NS 19
AR T IR FMEGR AL T RN EI IR .

% A B R 5 S

FERRERE FEAEID Document Number: AN2285 Rev. 13, 10/2013 BF ... 7.8 BUFEISET . N[ AN22985 S| S NEiE mESE
Kinetis FAPRHA ...

_:—'—'_'_._'_.—"—‘_‘_‘_‘_‘——_
@Developer’'s Serial Bootloader (REV 13}
Bootloader (REV ]

This application note is for embedded-software developers interested in alternative reprogramming tools. The developer's
serial bootloader is not intended to compete with existing MONOS development tools; it is a complementary utility for either demo
purposes or applications originally developed using MMDS and requiring minor medifications to be done in-circuit.

B 72 & F #bootloaderiji B X #% & LA LKA T

3.6 THttk (EVB)

R T GEREH FVEAL Fde s  DA R R 2, B RREEE TORE IV AR, RE 0 PEA
WAL ELE TMCURI RN RS 51 HUEE FH IO 1 BRI TAGIR R 1 L 3R 3 iR %3 OpenSDA
AP A E R S B E TUSBI,  AlBEH 2 AR G B R ST RE B AR 1. b, X uehhix
(IR SN ALFEAE B N _E R — iR 4. 415 Kinetis RV PPAY, PRASBIZ SR> AW Fl, 23 52
FRDMAR A Towert (B AGHH) » —BRUFRDMMRAHXHE B, IhREFI ¥, i Towertk ThE
mEE, WwHE 73FR.

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

Kl 73 FRDM#R 5 Towerfx

AT AR i ik (MCURL S 3R B 50 & H TIPS IEVMBUZ A S — 28 . R BAK2209%1, FIP
FTERILE T 75 B PEA AR
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1. HARBINAR2MEMETL, BEAN “F5i” 2 “Kinetis ARM@MCU” > “K&RJ5” >
“K2x USBMCU”>“K22 120MHz”. fEi% 300 B4 A=A ) n] DUE BI“ HEFE AR AT TR,
Horb A DLF 3% % K224 FRDM-K22FFITWR-K22F 120M 9 Fl it 4%

HEFFHA LR

TWR-K22F120M: Kinetis K224 2, RifERR
FROM-K22F- @mEKinetis K22 MCURY % B ERFreedomF & ES
KINETIS SDK: B+ Kinetis MCURI i FEEH

Efw

B 74 BRABHVEERITTA—

2. fE CER/RITSCE I, £ PO TR R A TR f£Zumd, "]
LA BB Kinetis R A VPG, A RGBT KT 6 A1 LB R /R Freedom T 451 &
REGEFEARGHEIIT T 6. AP, E&F “RITMCUS B AHEL” > “Kinetis
MCUREER” , i 75FR . A ILATA M Towerti# T A48, 7RI H S AT LAAR B FR G BTt
FH (4 245 [ BRI PR PP A A o

= 7 A IR =S iEED TRREEMEME
chaosFreescalelw [1] | B2 | SEg | ez | EmiEs | EZokEx
Freescale b §RAE#HNTE » EHAETE
BHFRITE
BT VERTEEM ZARETE TR, SR ETE =mEE
wiThE, REEiEt, FREErLETEE. T VEE .
TIETT N mEAST, BERHE SRR RS BHALTR
HiRahEG, 6 [BHE... [=]
M KBRS T A
TR RANE T éﬁﬁgﬁ ft =]
AR ERRTEE e
HERRERIA], HTH TR EETR B3
MBEMREREEEITIER, LAEHTIER
LAT s W IRAA IMC UM SR AR 3R S YRR R AN R T E R 2
ERXRGFERETETS B bt i
B FreedomM AT L ) ;;{g-‘?}\ﬂ%ﬂ%ﬁm#%ﬁmﬂfﬁs}
E LS F R ARStarter TRAKH &1k
LMXRMIREEH 4 R
QorQEZHEHE
EFRir ATl R A R (EBS)

& 75 WREBKVHERKT A

T T 5t AFRDM-K22F FITWR-K22F120M 9461, 448 tn el 4t FH BRAE A%
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3.6.1 FreedomHAH&kF& (FRDM#R)

KR /RFreedom & 7 &2 —M/NAL . ARDh RS AN LIPS T R RG, 0 iE &
Kinetis MCU R 51| 2844 13547 BRI B F T 15 1 AN 7~ « 9 T FRDM-K22F 1 Ji £ 11 /8 A B AT
W SCRY I N 3R A2 -

o  FEERAR: dici oo HioKinetis ARVGNCU->KZFI->K2x USB MCU-K22 120->HEFEMHE 1 T B (FROM-K22) > F

L I% %ﬁ;ﬁ: o > ffi->Kinetis ARM@MCU->K £ 51j->K2x USB MCU->K22 120->HE ¥ #4415 T B (FRDM-K22)-> 3L kY
K22[fJFRDMAR - J ACHE A B 6 AL 4 -
o HIYRHEES

My L K22F F) i NSV HL Y& AT Bl B4 I 23 5 SDA FTUSB I #2448, #r N FISVHRZ I LDO
3.3V R _EFEMCU K HAh M . R EMCUIIFER, " RO62FIR63 P HFHEL T,
B I1545 5] H4 B A] I & AL MCU R H AR DAE I & ThEE .

o JTAGUHR H 1%

W 5 T SWDREREE T, H 3@ EHRI10AT13 1Bk 2K K FOpenSDA 5 = MCU) %
LR, JllEl’JiJLz%jﬁT{EEI’JIOHfﬂﬂz% C(BITAEI#E0.057)

o nRFALES

MCU_E H J5 0T3R4 s o8 SR B8, AT DL S SR AR B AN B R, B S Re R /MR
I SR B N 32-40 KHZz VL J%3-32 MHz. %4 _E ISR N8 MHz. A 4MR 1)
32.768 KHz ) iR F T4 RTCHE AL £h A .

o HA7HLES

B A EESW245 T F R LR A5 S, RN SW2tH 50penSDAZER:, KIZSW2H A {#
OpenSDA# Abooloaderf& =,

3.6.2 BRAGHEIYWTFRFEES (TowertR)

KRERERRG R A NS, 1644%[132441;&#%%&#Bﬁ@%ﬁ%%ﬁkﬂF:., BT, ik
N G A R AR AT RN .l XA S, AT DICR AR ﬂtﬂﬁﬁiﬁh%ﬂﬂi}bﬁ%
WAAGTE L, SEIH P FENESFThhe bﬁ&ﬁ“%ﬁﬁT%i‘ﬂ‘]ﬁﬁ%$ﬁ’ DL 2 s ) 2%
it — P R B R %%TWR-KzzFlzoME@JEEEl@/%ﬁlﬁ@ﬂﬁifﬁWﬁﬁ‘]?%ﬁ%ﬁéﬁﬂ;

. T%@Eﬁ%& o S > fi->Kinetis ARM@MCU->K £ 41J->K2x USB MCU->K22 120->#E#5 544 5 T2 (TWR-K22F12M)-> R #k

. I%’l%?ﬁ 1 > fi->Kinetis ARM@MCU->K £ 51]->K2x USB MCU->K22 120->HE #8445 T B (TWR-K22F12M)->3C kY

3.6.3 W HIEEVB
KT AT 15 BIAR S VRS B, A PR 7325,
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~
1. EEBARMARHE, mERERGR. BB EARE R TGS B FAES 28 AR SR
INTTHIANE
2. fERERRM EITE, WK 767N,

T# XLS T-#: PDF = o FhkE
@Bk
1 HHIRf (A& (CNY)
[] Buy Direct [] Active [] Yes
[] Distributor

[] FRDM-K22F Ctive 1@ CNY178.11 each wRoHS

i dn i R ?
-

B 76 IREUFAEREI TR

3.6.4 =M REITF R BAR R F R F ik

R 25| T Kinetis 217 A H AR FE0 F, FFEH 72T Eids F M CLE T R v a4z,
— G R b AT DA HAD R H 1
# 2 KinetisRAXESH

P £ MHz 5| B/pin SEFM BREFM FFRR
L series GHE{EIIFE)
KLO2 48 32 KLO2P32M48SFORM KLO2P32M48SF0O FRDM-KL02Z
24 KLO3P24M48SFO0O FRDM-KL03Z
KLO5 48 48 KLO5P48M48SF1RM KLO5P48M48SF1 FRDM-KL0O5Z
KL15 48 35 KL15P35M48SFORM KL15P35M48SFO0
FRDM-KL25Z
KL25 48 80
KL25P80M48SFORM KL25P80M48SFO0 TWR-KL25Z48M
KL26 48 36 KL26P121M48SF4RM KL26P36M48SF5 FRDM-KL26Z
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http://cache.freescale.com/files/32bit/doc/data_sheet/KL02P32M48SF0.pdf?fpsp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=FRDM-KL02Z
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http://cache.freescale.com/files/32bit/doc/ref_manual/KL05P48M48SF1RM.pdf?fasp=1
http://cache.freescale.com/files/32bit/doc/data_sheet/KL05P48M48SF1.pdf?fpsp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=FRDM-KL05Z
http://cache.freescale.com/files/32bit/doc/ref_manual/KL15P35M48SF0RM.pdf?fasp=1
http://cache.freescale.com/files/32bit/doc/data_sheet/KL15P35M48SF0.pdf?fasp=1
http://cache.freescale.com/files/32bit/doc/ref_manual/KL25P80M48SF0RM.pdf?fasp=1
http://cache.freescale.com/files/32bit/doc/data_sheet/KL25P80M48SF0.pdf?fasp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=FRDM-KL25Z
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-KL25Z48M
http://cache.freescale.com/files/microcontrollers/doc/ref_manual/KL26P121M48SF4RM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/KL26P36M48SF5.pdf?fasp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=FRDM-KL26Z

= F 5 MHz 5| #l/pin SEFMH R} FFRIR
KL36 48 121 KL36P121M48SF4RM KL36P121M48SF4
KL43 48 64 FRDM-KL43Z
KL43P64M48SF6RM KL43P64M48SF6 TWR-KL43748M
KL46 48 121 FRDIEKLASZ
KL46P121M48SF4ARM KL46P121M48SF4 TWR-KL46Z48M
K series (PEREFILERD
K02 100 64 K02P64M100SFARM K02P64M100SFA
K10 50 32 K10P32M50SFORM K10P32M50SFO
FRDM-K20D50M
K20 50 32 K20P32M50SFORM K20P32M50SF0 TWR-K20D50M
72 64 K20P64M72SF1RM K20P64M72SF1 TWR-K20D72M
K21 50 80 K21P80M50SF4RM K21P80M50SF4 TWR-K21D50M
K21 120 121 K21P121M120SF5RM K21P121M120SF5 TWR-K21F120M
FRDM-K22F
K22 120 64 K22P64M120SF5RM K22P64M120SF5 TWR-K22F120M
K24 120 121 K24P121M120SF5RM K24P121M120SF5 TWR-K24F120M
K30 72 64 K30P64M72SF1RM K30P64M72SF1
K40 100 81 K40P81M100SF2V2RM K40P81M100SF2V2 TWR-K40D100M
81 K40P81M100SF2RM K40P81M100SF2 TWR-K40X256
K53 100 144 K53P144M100SF2V2RM K53P144M100SF2V2 TWR-K53N512
K60 100 100 K60P100M100SF2V2RM K60P100M100SF2V2 TWR-K60D100M
100 K60P100M100SF2RM K60P100M100SF2 TWR-K60N512
120 144 K60P144M150SF3RM K60P144M120SF3 TWR-60F120M
FRDM-K64F
K64 120 142 K64P144M120SF5RM K64P142M120SF5 TWR-K64F120M
K70 120 256 K70P256M150SF3RM K70P256M120SF3 TWR-K70F120M
E Series (5v/f&E ] 5E)
KEQ2 20 64 MKEQ02Z64M20SFORM MKEQ2P64M20SFO0 FRDM-KEQ2Z
40 64 MKEQ02P64M40SFORM MKEQ02P64M40SFO0 FRDM-KE02Z740M
KEO4 48 24 MKEQ4P24M48SFORM MKEQ4P24M48SF0 FRDM-KEQ4Z
80 MKEQ4P80M48SFORM MKEQ4P80M48SF0
KEQ6 48 80 MKEQ6P80M48SFORM MKEQ6P80M48SF0 FRDM-KE06Z
EA Series GRZEH)
KEA8 48 24 KEASRM S9KEA8P44M48SF0 TRK-KEA8
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http://cache.freescale.com/files/microcontrollers/doc/ref_manual/KL36P121M48SF4RM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/KL36P121M48SF4.pdf?fasp=1
http://cache.freescale.com/files/32bit/doc/ref_manual/KL43P64M48SF6RM.pdf?fasp=1
http://cache.freescale.com/files/32bit/doc/data_sheet/KL43P64M48SF6.pdf?fasp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=FRDM-KL43Z
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-KL43Z48M
http://cache.freescale.com/files/microcontrollers/doc/ref_manual/KL46P121M48SF4RM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/KL46P121M48SF4.pdf?fasp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=FRDM-KL46Z
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-KL46Z48M
http://cache.freescale.com/files/microcontrollers/doc/ref_manual/K02P64M100SFARM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/K02P64M100SFA.pdf?fasp=1
http://cache.freescale.com/files/32bit/doc/ref_manual/K10P32M50SF0RM.pdf?fpsp=1
http://cache.freescale.com/files/32bit/doc/data_sheet/K10P32M50SF0.pdf?fpsp=1
http://cache.freescale.com/files/32bit/doc/ref_manual/K20P32M50SF0RM.pdf?fpsp=1
http://cache.freescale.com/files/32bit/doc/data_sheet/K20P32M50SF0.pdf?fpsp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=FRDM-K20D50M
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-K20D50M
http://cache.freescale.com/files/32bit/doc/ref_manual/K20P64M72SF1RM.pdf?fpsp=1
http://cache.freescale.com/files/32bit/doc/data_sheet/K20P64M72SF1.pdf?fpsp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-K20D72M
http://cache.freescale.com/files/32bit/doc/ref_manual/K21P80M50SF4RM.pdf?fpsp=1
http://cache.freescale.com/files/32bit/doc/data_sheet/K21P80M50SF4.pdf?fpsp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-K21D50M
http://cache.freescale.com/files/32bit/doc/ref_manual/K21P121M120SF5RM.pdf?fasp=1
http://cache.freescale.com/files/32bit/doc/data_sheet/K21P121M120SF5.pdf?fpsp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-K21F120M
http://cache.freescale.com/files/32bit/doc/ref_manual/K22P64M120SF5RM.pdf?fasp=1
http://cache.freescale.com/files/32bit/doc/data_sheet/K22P64M120SF5.pdf?fpsp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=FRDM-K22F
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-K22F120M
http://cache.freescale.com/files/32bit/doc/ref_manual/K24P121M120SF5RM.pdf?fasp=1
http://cache.freescale.com/files/32bit/doc/data_sheet/K24P121M120SF5.pdf?fasp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-K24F120M
http://cache.freescale.com/files/32bit/doc/ref_manual/K30P64M72SF1RM.pdf?fpsp=1
http://cache.freescale.com/files/32bit/doc/data_sheet/K30P64M72SF1.pdf?fpsp=1
http://cache.freescale.com/files/32bit/doc/ref_manual/K40P81M100SF2V2RM.pdf?fpsp=1
http://cache.freescale.com/files/32bit/doc/data_sheet/K40P81M100SF2V2.pdf?fpsp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-K40D100M
http://cache.freescale.com/files/32bit/doc/ref_manual/K40P81M100SF2RM.pdf?fpsp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/K40P81M100SF2.pdf?fpsp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-K40X256
http://cache.freescale.com/files/32bit/doc/ref_manual/K53P144M100SF2V2RM.pdf?fpsp=1
http://cache.freescale.com/files/32bit/doc/data_sheet/K53P144M100SF2V2.pdf?fpsp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-K53N512
http://cache.freescale.com/files/32bit/doc/ref_manual/K60P100M100SF2V2RM.pdf?fpsp=1
http://cache.freescale.com/files/32bit/doc/data_sheet/K60P100M100SF2V2.pdf?fpsp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-K60D100M
http://cache.freescale.com/files/32bit/doc/ref_manual/K60P100M100SF2RM.pdf?fpsp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/K60P100M100SF2.pdf?fpsp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-K60N512
http://cache.freescale.com/files/microcontrollers/doc/ref_manual/K60P144M150SF3RM.pdf?fpsp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/K60P144M120SF3.pdf?fpsp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-K60F120M
http://cache.freescale.com/files/microcontrollers/doc/ref_manual/K64P144M120SF5RM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/K64P142M120SF5.pdf?fasp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=FRDM-K64F
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-K64F120M
http://cache.freescale.com/files/microcontrollers/doc/ref_manual/K70P256M150SF3RM.pdf?fpsp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/K70P256M120SF3.pdf?fpsp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-K70F120M
http://cache.freescale.com/files/32bit/doc/ref_manual/MKE02Z64M20SF0RM.pdf?fpsp=1
http://cache.freescale.com/files/32bit/doc/data_sheet/MKE02P64M20SF0.pdf?fpsp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=FRDM-KE02Z
http://cache.freescale.com/files/microcontrollers/doc/ref_manual/MKE02P64M40SF0RM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/MKE02P64M40SF0.pdf?fasp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=FRDM-KE02Z40M
http://cache.freescale.com/files/microcontrollers/doc/ref_manual/MKE04P24M48SF0RM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/MKE04P24M48SF0.pdf?fpsp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=FRDM-KE04Z
http://cache.freescale.com/files/microcontrollers/doc/ref_manual/MKE04P80M48SF0RM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/MKE04P80M48SF0.pdf?fasp=1
http://cache.freescale.com/zh-Hans/files/microcontrollers/doc/ref_manual/MKE06P80M48SF0RM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/MKE06P80M48SF0.pdf?fpsp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=FRDM-KE06Z
http://cache.freescale.com/files/microcontrollers/doc/ref_manual/KEA8RM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/S9KEA8P44M48SF0.pdf?fasp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TRK-KEA8

7= & FE5 MHz 51 /pin SEFMt AT FFRAR

KEAG64 64 KEAG64RM S9KEA64P64M20SFO TRK-KEAG64

KEA128 80 KEA128RM S9KEA128P80M48SFO | TRK-KEA128

V Series  CHLAT32 IR0 L Y530

KV10 50 48 KV10P48M75RM KV10P48M75 TWR-KV10232
KV30 100 64 KV30P64M100SFARM KV30P64M100SFA
KVv31 100 100 KV31P100M100SFORM KV31P100M100SF9

120 100 KV31P100M120SF7RM KV31P100M120SF7 TWR-KV10232

M Series (it &)

KM1x 50 100 MKMxxZXXCxx5RM MKMXxXZXXCxx5
MKMxxZXXACxx5RM MKMXXZXXACXX5

KM3x 50 100 MKMXXZXxXCXX5RM MKMXXZXXCXX5 TWR-KM34Z50M
MKMXXZXXACXXS5RM MKMXXZXXACXX5

W Series (Ezki&ERD)

KWOx (Sub-GHz&HIMCU) ; KW2x (2.4 GHzEHHMCU)

KWOx 48 60 MKWO01xxRM MKW017128

KW2x 50 63 MKW 2xDxxxRM MKW 2xDxxx TWR-KW2x

3.7 Kinetis B HF K& (Kinetis SDK, Kinetis Software Development Studio)

Kinetis SDK /&£t %f T Kinetis &2 5IMCUFT 1 4K A &K EF, XFRAKSDK. ‘& R K SN RS
RAGEE, Pl ke e S BIARAD B S5 5R o 2Rk, BERS TR) AL AN IR Xt T Kinetis & M CU R N FH FF K
74k, Kinetis SDKAE 4 28 110 T 5, 1 H BT WRE 40 G AN A8 5 SR B AR 38 I T e 2R A RS . H AT
BB RAS N1.1.0, HFKL03. KL43. K02, K22, K24, K63. K64AIKV3xix )\ fi#l S fFMCU,
BE G AT T 52 3%, B R 5 SR TE HKinetis R ¥IMCU . X F-SDK 3 HMCU I 5 #1510,
AJ & [ DL FKSDK I T3 T 1 i -

3.7.1 KSDKHI THE =&
PLF /&Kinetis SDKH T ##645 SAH R SRS A2 .

o  NINERAR: b s B R T B W o U-> BT 5 25 - T Kinetis MCUF B P I % 25> F 4

o  URUERAR:  rhoCE BB R TR S B > T 5 25 > T Kinetis MCURH P IT 5% 25 >0k
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http://cache.freescale.com/files/microcontrollers/doc/ref_manual/KEA64RM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/S9KEA64P64M20SF0.pdf?fasp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TRK-KEA64
http://cache.freescale.com/files/microcontrollers/doc/ref_manual/KEA128RM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/S9KEA128P80M48SF0.pdf?fasp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TRK-KEA128
http://cache.freescale.com/files/microcontrollers/doc/ref_manual/KV10P48M75RM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/KV10P48M75.pdf?fasp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-KV10Z32
http://cache.freescale.com/files/microcontrollers/doc/ref_manual/KV30P64M100SFARM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/KV30P64M100SFA.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/ref_manual/KV31P100M100SF9RM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/KV31P100M100SF9.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/ref_manual/KV31P100M120SF7RM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/KV31P100M120SF7.pdf?fasp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-KV10Z32
http://cache.freescale.com/files/microcontrollers/doc/ref_manual/MKMxxZxxCxx5RM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/MKMxxZxxCxx5.pdf?fasp=1
http://cache.freescale.com/files/32bit/doc/ref_manual/MKMxxZxxACxx5RM.pdf?fasp=1
http://cache.freescale.com/files/32bit/doc/data_sheet/MKMxxZxxACxx5.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/ref_manual/MKMxxZxxCxx5RM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/MKMxxZxxCxx5.pdf?fasp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-KM34Z50M
http://cache.freescale.com/files/32bit/doc/ref_manual/MKMxxZxxACxx5RM.pdf?fasp=1
http://cache.freescale.com/files/32bit/doc/data_sheet/MKMxxZxxACxx5.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/ref_manual/MKW01xxRM.pdf?fasp=1
http://cache.freescale.com/files/microcontrollers/doc/data_sheet/MKW01Z128.pdf?fasp=1
http://cache.freescale.com/files/rf_if/doc/ref_manual/MKW2xDxxxRM.pdf?fasp=1
http://cache.freescale.com/files/rf_if/doc/data_sheet/MKW2xDxxx.pdf?fasp=1
http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-KW2x
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

AR, JATEREN SR M. 2SR, ERERAET AR e, X
YLk & Kinetis SDKH FEE AN, WK 7778,

-

MNarme Date modified Type Size
). boards 7/16/2014 5:56 PM File folder
. demos 7/16/2014 5:57 PM File folder
) doc 7/16/2014 5:57 PM  File folder
1 filesystern 7/16/2014 5:57 PM File folder
W lib 7/16/2014 5:57 PM  File folder
omk 7/16/2014 5:57 PM  File folder
| platform 7/16/2014 5:57 PM File folder
. tepip 7/16/2014 5:57 PM File folder
). tools 7/16/2014 5:57 PM File folder
. ush 7/16/2014 5:57 PM  File folder
| ksdk_manifestxml 7/10/2014 4:35 AM XML Document 15 KB

Bl 77 KSDKH)7EB {4

THGAEFSDKZ T, I ESERMA T PSP IR:

1. fEKDSH 2% T SDKA K eclipseffift. X —#70 WA CEKDSHAF T 2R A N4,
XREAHES,

2. WEMEAE. A CERIENT, KK R > “mBRGWE” > IR
A LA BRI AR A S A &, IR &1 7875 sUMI ML 1 B

Environment Variables | P

|1

User variables for B50031

Variable Value it
MOZ_PLUGIM_P... D:\Gen_SwW\Foxit Reader\plugins
PATH C:'\Program Files (x86)WTMEL Corporati...
TEMP %LUSERPROFILE%:\AppData\Local Temp
TMP %eUSERPROFILE%:\AppDataLocalTemp Y2
[ mew.. |[ Edt. || Deete |
-
New User Variable u
Variable name: | KSDK_PATH |
Variable value: |D:\.Work5pace\,IAR'!K5DK100 |

B 78 REFEXRE
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3.7.2 KSDKHIZHNA

Kinetis SDK IS5 AT 7907R, ‘BB E T HUR/JZ K SCAF SR G S isc SR 84T LR 7
M sesThat. mEHR ARSI BEN B, R S B S 8O- R . X%
/I\E‘E'iﬁ%iéﬁﬂiﬁﬁﬁéﬁ .

Stacks and Middleware

_ -

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

B 79 KSDKH] & ikZsHy

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

X—E O EEA AR E X, B T 5CMSISHEA W% € SCK U FIDSPiz &
FE. BbAk, IEHERAFRR SR AN E SRS . BTEAL BRI N “REEHFRT S
“platform” = “CMSIS” .

. Hardware Abstraction Layer

— RPN R E, EIFRHAL, FE N T EAMEHBCE, 7] DU 0 K2 #A7
W E, AL T FLEETFAHEPIRN. FXRANIMEIP, #A N HALY S 20
Bio [ EANHALSCA W R 5T 5IZMIPHRICE . K, HALZE BA 2 R 2 K3 1 4

i AT 58 B T BE AR ] B o BT AE A7 B BR AT : “ 22 3¢ H 3 7> platform 7> “ drivers 7.

. System Services

RGNS EF T R — 2 W RS Dhee, OFERWErE ., S eE . DhREE BN E I
FRHEH X —HE SHALBC A, #2604y EZ I OSA M Peripheral Driversf&H DL 5E i 5
ZHIThEE. FEN BEREIE N “ZHHX” > “platform” 2 “system” .

. Peripheral Drivers

XIS IR BN 2, WFKPD. PDRTE I DI AE LLHALSE %, 23l id i FIHAL
HiSystem Svevices>KSLHL, EHPDAAETRHAH — UL EFTHALB . EATHE 2 A FR, LA
UARTHIH 244512k 1, UARTHIHALBIH H 2 58 i 7 1 Ok Thag, 1 H PDAELE
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RESZRRSE TR W B AL 2%, B DMA S UARTIEC & . B ATPDREEL ST RF T 2 5 il
B, (HWRASI%5E4, WMUARTHIPDEHA SRR GE-REE, XL 278 DU 58T
HREEEE N . FTEA B EEAE N “ZBHF” > “platform” > “drivers” .

5. OSA

OSA 4= FR N Operating System Abstraction, #E{ERFH S ZE. OSAH T 1% B SDKAE—Lafk
ERG Ligf7, STFAFREERS, EOSAZ LT 74— S, LLunMQXAI
FreeRTOSTE T & MEHAFIEIR KZE S, ERIHOSATEER K%L, 1T LL5E 4 bl [ #5E &
GZES, AR SRR . B TR RRCAS B T #4E R SiKernel B K 2 RS TSR,
XL RS HEMQX. FreeRTOS. pnC/OS-II. pC/OS-II. FRfEfR BigieN: “23H
X7 > “platform” - “osa” .

6. Stacks and Middleware
K=& T — LA MR S PSS, WIUSBHMAR . TCP/IPYMUER A S R 4056
7. Board Configration

EEXEANEIFIEVMMR, #5A AH N I SDKBIFE 5 2 X N o 1X — it T id B AR EVM _E B i
S AN A E SRS . “wHEHF” D> “boards” .

34, KSDK#RfE |7 VF 2 e8GR, W LAETEVMERIZAT, #BIH P % JKSDKIM 41 5 D,
FERLE AR “ AR > “demos” o KT WA IKSDKOKZE B T A T K, 65
% BRI WA AR 4

3.8 Wi SRS M Bt

FEIT R LA, F P AN URT BE R BT R B SN BEIKE) , 34 75 2 LU A Th RE X A sk
B, HERL A BN AT R CERRA V2 RIRREW I I AR R I ARES TR
MR 58 I H o

3.8.1 HIEMR (Sample Code)
BIFEARIE XS T MCUBAE & LT+ T, T4 H TR S A AL B FE 10 77
e Kinetis SDK (G&E& T itk M5 FIMCU)

RN, KSDKs& M IRe s R KRB, (HHEFNERAE G AR S X
TOAMENA S, B @A AR BB, T AR A S 1 0
CERAES TR Gk .

e Sample Code Package (SC, & T MiA#SDKE & HIMCU)
XF T B R A # SDKIK & FIMCURY 5, 2 AL 1 40 AN 5 1 L B B ik 5 2
PIBIFEAAS RS R . M ELESDKI &, SCIISHE ., 5T EF, (HIJReEEs. HohH
— PR TBCEAE XS A5 Tower Bk () 3 50, LAK64 9%, BRARITT
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AR K4 > “HAEMTR” S “BIER TR —HEIF AR S R4 >
“TWR-K64F120M” > “ F#” > “BAFFFRLA” .

s LA THE N T RBE 1

WHFETHR () 28X

~ RIHPR T B et SIS R nEikshiB A (1)

DR e HicER
KINETIS_KG4_SC & - Bare metal sample code for Kinetis K64 120 Mhz FREESCALE \:tf

Forb (K): 3243 483K zip Rev #: 1.1 {ZgkiiEl: 2172014

B 80 fEXIMMCUTF Kjsample Code

o IDE%ZEIE N Sample Code (J&H T %3ECodeWarriorZ$IDENIFH )

X245 | CodeWarriord P ', 78 H2238& H Sk W EEER B EF XS AN F] R 51 IV 2 Sample
Code. XfTKinetisHIKR A NI, HEgEMT:

“CodeWarrior ] Z3E /R H 3% 7> “MCU” > “ CodeWarrior Examples”>“Kinetis Examples”

P CWMCUA106 » MCU » CodeWarrior_Examples » Kinetis_Exarmples » -
Help
library - Share with - Burn Mew folder
Mame . Date modified Type
odoc 6,/29/2014 1:29 PM File folder
.. FRDM_Blink_TriLED 6,/29/2014 1:29 PM File folder
k40 6,/29/2014 1:28 PM File folder
1 kB0 6,/29/2014 1:25 PM File folder
1 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

& 81 CodeWarrior#%#$ H3x T fJSample Code

o AUAD A BEE

[FIREAE A 5 MCURY 3= 5T rp BT A T B v A A N2 SIS B AR D g RO ARAD
B, 5l @Mt 23, fili.

~ Bt TRAGER R, SIS5, o0, BillsE. 5 (2)

IDF e feEn W
DMA code for 12C on Kinetis K 3 - Software offered 'As is', support provided on Freescale Communities only — DMA code for 12C on
Kinetis K. FREESCALE v
Foh (K): 4 4858 zip Rev #: 0 @b El: 2/21/2014
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http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=TWR-K64F120M&fsrch=1
http://www.freescale.com/webapp/sps/download/license.jsp?colCode=KINETIS_K64_SC_INIT&location=null&WT_TYPE=Initialization/Boot/Device%20Driver%20Code%20Generation&WT_VENDOR=FREESCALE&WT_FILE_FORMAT=zip&WT_ASSET=Downloads&fileExt=.zip&Parent_nodeId=1389383111254728087171&Parent_pageType=product

3.8.2 MAH%EL

ST LA 2 A ThRE R SE B, ) AN B 7] £F Sigma-Delta ADC_ESEHIFFT . i/ I DMAFIGPIO
SREEFIPWMEE, 4 CSLI 0 Th g 5 38 5 Se i P BRER 2= DUS 2B 1Id fE 2Gd s Nk, 1 H—3 0B
AN AN Y e

FLHER PO AR A OGN 20, T SR RO AE P IO (SRS TR A 4R, 6T A IR B 8 2
HEH EhRER .

HEARESR ek | SSTdEEDY AR > BARE (x
o Lt
T FHEA | inetis K2 FIMCUEST
XH-(52)
MEFH. @) K22 Sub-Family Data Sheet
- K22 Sub-Family Reference Manual - Reference M...
HiRE-6) -
. Eorhg
EZ A (20)
PRSI IDfjizk K (4| A | £ | RESRE | THE |WE
3 T A | ] R
Ao =
ER ) : 3
®ifr- AN43T3 [ZHiRER  pdf 802 1 41712014
f’ - . Cookbook for SAR ADC Measurements. pog
FEREBE )
THIEE- ) ANATAS FIFRiRRH  pdf 267 1 6/11/2014
AN4745: Optimizing Performance on Kinetis K-series MCUS - w
Application Note
AN4833 FIFiREA  par 176 1 5/2/2014
AN4835: Production Flash Programming Best Practices for Kinetis K- g
and L-series MCUs.
ANAB27 FIFRiHRH  paf 387 o 5/30/2013
AN4627, Connecling Kinetis MCU with CMOS Sensor Interface
through GPIO - Application Note @ ﬁ?

Bl 83 WERMNMMAEILHGT A —

FAh, SO R IhRE, AETs At B A AN R AK22 9 645 SR A A RAN
NP

1 R R R

., B2 = (2B = .
Pac e - B = ==
> freescale 1 pspenT = [FB R AR O
g fa=3 E s =] illSEw RS SREIR BRESHZ £F GEER

B 84 BERMHZELH TR PEL

2. REHIEINAEHE CSCRY”
3. fF “WPEHFR” d, KIRIEFEKinetis MCU. K2x USB MCU. CRYSEHIik$E “ R
Eﬁ” .
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% e
FrasR EHET | RETHIER

ARET HEFE: BT
=2 |2§1¢§;ﬂ: Kinetis MCU(EF Cortex M) x |
Im—l |€§1¢§1‘J: K2x USB MCU % |

=}

BRALE T x|
RIfE

‘ ol

A

=l TR BERUHRFC | EOHARE

e AN44|9 Using CMSI5-DSP Algorithms with MQX - Application Notes (REV 0)

ar 2012 AN4489: Kinetis products use the ARM & Cortex M4 processor which supports a single cycle 16.32-bit MAC {DSP function).
HihiE Usmg a DSP function such as signal processing, motor control, and data analyze can reduce core .
. PDF B RIFIiHER: AN4480
SHERMTR (4

B 85 #WRMAERH T SE2. 3

3.8.3 &F it
SR IE R AN G se B R e 5 %, BB SRR A U P 4
3.8.3.1 WMERSH &I

fEH “HMEATTR” b E R R IR IR B R A &M S H R, MBI RS
Kinetis K R 5|1 FJDRM (Design Reference Manual)

1 iy CERRE M ET BRI TH” o £ A — 7% “mBE R .
2. fERMAM TR —igdE “SHRit” .
3. TEXCFrAR AR rhad gt Ak 5 “Hd=EHIEE” > “Kinetis MCU” > “K&51”
4. TERIFSUEEHERE “Tk” , W& 86K

SH%

RHHNTHE

| &Bigit [-]

X cqi0gid

[k o B M

Kinetis MCU{Z T Cortex-MP#%) -

K& =

Bt =

NI e

Tk [-]

1'%

86 CodeWarrior%# H3x T fJSample Code
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ERFE “IR5C7 5, MAEE BN KR FIMCUTE TS 2 2%t . 8RB 45 5
K] 87HT7R

Search ExmmIT)

All Results

Filter by: Clear Filters
Show Only

| Software & Tools Type: Reference Design x
Products

|Device Type: Microcontrollers b4 |
Documents

Device Type: Kinetis MCUs based on Cortex-M Cores x
Software & Tools | w |
Applications Device Type: K Series x |
Videos |Appl\cations: Industrial x |
Training Device Type ~ Applications +
Partners

5 results sorted by relevance
Other Searches
Electronic Tamper Detection Smart Meter
Parametric Selector flf 02 Sep 2014 High performance Electronic Tamper Detection Smart Meter Reference Design that integrates an ulira low-power tilt sensor

used for electronic uamper detection.
Community Search %

Dual PMSM FOC with PFC and Touch Graphic LCD
12 Jul 2014 The system is a representation of an HVAC or Refridgeration units with the ability to drive two 3-phase permanent magnetic
synchronous motors with PFC with a human-machine interface (HMI) with touch and connectivity feat ..

RDDUALPCSM Freescale

3-Phase PMSM Sensorless Vector Control on Kinetis K60
12 Jul 2014 The application demonstrates an advanced design of a 3-phase PM3M drive utilizing position estimation algorithms. It is
based on Freescale’s Kinetis K60 - ARM Cortex-M4 MCU.

Reference Design: RD3PHASEPMSMSVCKE0 Freescale

B 87 ZHWIHNRRER

vy

BT AR RS, BRI SRR I BEAN R IR 5E 35, R P i I 23
BEATHR .

3.8.3.2 MM DRIIBHFRITIIR

REARRAEE AT Tl RS RALEH] B R RIS YU R BN e B I 25 Bt
AR5 5 AAEAH IR BL ] SCR AT A A8 u?ﬂﬁngmﬁ%&ﬁ,mﬁﬁfﬂ%ﬁﬁ
ks, WL CEARRE R N EARE R, TEZER.

1 AT

o RBETHU PR HL T AT -
HRETF YLK
L L A (ECG) AT F
76 HL 2 1T HEAR Ry 5
pos ik

m

O O O O
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http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLSMARTPHONEACCESSORY

M
?\‘“—P

K B
@E%
R
FEERE I E T RSt
WXL HAL
L4 %%EE%%
ANk
VEmidL
ENTHRYG
o FHl:
o LCD®)
o Mk
o N[N
o NI EIT PRAEN
o FREE A W I
o HaeFR
2. kg
o L] HzhK:
i N\ A e 4% 1 (1/O H33ii))
AMLEE L (HMI)
DA [ 2t 488 28 (77
MLEs A e 5 A% =k
Tk g A
o Mg
o IP 1%k
o [ZELEwEmx
o [HIEZ
o RIFE LED
o FHZmSELT
o [t € ePOS A iy
o fH#3 ePOS % i
3. BEITfRAd
o FREYUE IE RIS (CPAP) IR AL
o JhkHH i A &
o IEBNS{EEE IR MY
o IMJETt
o fiHCHRIIAY
4. HHLEEH
o HHATTRUEN AL
o KM AL

o O O O

o O O

O

o O O O
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http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLREMCONT
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLAIRMOUSE
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLSEG
http://www.freescale.com/zh-Hans/webapp/sps/site/overview.jsp?code=APLHMAPPL
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLCKGPROD
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLDWSH
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLRACS
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLLCDB
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLEBOOK
http://www.freescale.com/zh-Hans/webapp/sps/site/overview.jsp?code=APLWEAR
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLWWHP
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLCGM
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLSMARTWATCH
http://www.freescale.com/zh-Hans/webapp/sps/site/overview.jsp?code=APLMNFCTRG
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLIOCONT
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLHMI
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLINDETHRCONV
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLMAVISMCA
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLINDROBOT
http://www.freescale.com/zh-Hans/webapp/sps/site/overview.jsp?code=APLBLDGCTRL
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLSECURITYENHANCEDCAMERA
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLWRLSSCNTRLMNTR
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLTHERM
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLLIGHTSPLED
http://www.freescale.com/zh-Hans/webapp/sps/site/overview.jsp?code=APLPTOFSALE
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLSPST
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLELPOST
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLCPAP
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLPOX
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLACTMON
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APBLPRMNTRS
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLFHRM
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLINDMOT
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLPMSYNCMO

o HAHACYILIEN HEL
o LHIEHENL (BLDC)
o A E T HEHL
o LHEHNL
I FH AL
o FEIBLFH HHL
5. g YR
o RIS ARG
o HEsilE AR
ST 1PV6 [ BE Ik 7 % b
PR EFKFE
SHHHEE
o AL HBEZKH
o HFIMFAW
o HFKPHREW AR LY
o JFKHE

O O O

3.9 KERKEAVIAESZRS (Ecosystem)

KRR E A AEE, RTEMCUR K SN, &5 7 TR, BIERS. WiEf
EAFEGIEREL, ILAMERE 5. TSR FEsus-a1E, A Rt 7R E
ISR NP

e‘ Tools, OS, Middleware
£y Cucnco R0 PO i menfor "'—mvm WIND RIVER
Wodaws | o Sy SN GIAR - Green Hilly embedded
= = SYSTENS ENEA o )
B simuer %ﬁ" IXXAT» AuTESAR 1\ victutech .. S
mbileGT = S, -
& ARM o Architectures RapidlO A amicent KafpERiKYS
- o . WIND RIVER
WIND RIVER - g "!WI“ montavista m @
PE
el >800 ERes. i
) Embedded giticalblue Microsoft G
Power O are
= B softw ARM
>IKEIL Engineers .
TER \ v : . P P / ,I_‘_i’n‘%l: (3
(A"Ga) EX AtHeroS : ;:M. ’ 5 4 @GL bravase m ARM
° ARM ‘M-l Fropilsicy Y Piencter far® Ldeng,
B s Nucieus 2k Star - Core =2 ry
D . ot /% @ H w v
& " freescale’
= & & . : o &
Copnee  Coptinve Uotx £ : Ques, Mormbom A
= 5 e
Lonux
-me’ Gpos (Alge)
N

& 88 KER/REFIHNESRS
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http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLPHACIND
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLBDCM
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=BDCMTR
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLSTEMOT
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLUNIMOT
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLSWRMOT
http://www.freescale.com/zh-Hans/webapp/sps/site/overview.jsp?code=APLMETERING
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLSMTRCONN
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLESCCIPV6
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLBFM
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLELECMET
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLSMRTAPLI
http://www.freescale.com/zh-Hans/webapp/sps/site/overview.jsp?code=APLDIPOCON
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLSECS
http://www.freescale.com/zh-Hans/webapp/sps/site/application.jsp?code=APLSWMOPOSU

EIRAN R A AR HAB A AR, Dy B AR R$R I 11 2 SCRF, A7 IRt 7 25T CAN AT TCP/IP
P, A HFRAE T IE R T YIIR Wik SR, e RIIR I T R EUE BRI R G R TT %
XL ARG B AL T REAR R T IZIRA R SRR XN S KRB @ AT E A, Wl
R 77 R AT Lo T

ﬁFJF‘EIL)U(J:_%M#%/J\Hlﬁiﬁl’ﬂj%H*H%AVEU(T*?FDEE?‘IEAVE% SZMEL, WK 8R, Ml “X

FEIR S 54X 7 > “LRFRYR” > “Freescale Connect &5 /EAKAETHR]” , wiHBEL 7R U,
- ERE L WEE Wenxue (25) [l T
C 4
= freescale Q
F R eI
B R > S @ »
Kinetis#izslEE EEFR NS R
LMXFEEIT FABREEER B Kmet\sﬂmjz?%
CodeWarriorfFETE KEETEAGIEFTR)
MOQXEHRERAE KERIRIEEE
Tower Geeks Designing with FreescaleffiT&
o= FEALEN
FEHE IE et
EE2E ERATEER
—
B2
JEETSTASEKEE BRABIIA. S0 | Freescale Connectt & fEf &
ﬂljfﬁ%gﬁgj_ éﬁlj]@)j?ﬁﬁﬂ;&éﬁ* Ef‘ﬁ%?ﬁﬁﬁ = == /F\I’Sescale ConnectZ{E{ {25 H 2 EcoMAPSE
EREE, A (AT S SRS - A
e s HEHNRIIHIECOMAPS
AnlEiRsdR R E: SR
| | etk B
i v
#x |
i RS
T &Freescale Connect& {E (LRI =5 & [ v|
LB
i v|
SHNBRREE:
i v|
Blens:
i v]
gz
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4 Jnfa B3R KB R R BIBOR SO

4.1 HEik

TEMARRG IR E R, FORSOR P B e — AN . 6 — S 8l — MR G AT
FIAB W BERNBETT, #E AT A RSO A B a0 AN E R A 580 E 2K
SHEEHRTFEHERLA C—BEXMS SRR R0, s —8E PGB EESEE I T1
INITH R T — 8 R ) RS [ T

Az LR AR R [P Kinetis K22 RFIMCU A, FEAN4H T R RA 52 B Datasheet.
Reference Manual. User Guide. Application Note DA J — 2 HAth AH I H7 AR SO (19 2H 245 4 A ) 152 7
s Pem R SO R, T — 20 A BhAa k2 R 4

4.2 B¥ETM (Datasheet)

B — e AR SR RAR, CE-RREEAEEE F A F M Z 50, RIS,
AXHY, HAHIETFH (Datasheet) ] LAE [ ZLOF RIS SEME LRSI EEE, MSH
FM (Reference Manual) W] 32 EA 4105 BARIIZEM) . HRATT A FAA R E SN, X1
B RHEE T T RSO IR PR AR, A B TR T IS I AT O A e R R e AR RE VA . AR L
MBEPIEF N (Datasheet) FIERIFNFE L5, 2% F M (Reference Manual) N FBAE T — /)
A

4.2.1 DatasheetfI4r4 N

Datasheet, B3t 8 FM, HERSS F—REA AN a2 0, FE48 71X Fhay 2 H00 A B T
FH P 58 7 A8 3R BAH RC B 8 . RERZRIRIE S A IR IR RS RS IO 3 40 =
Xt Datasheeti#H 17 7 4l Al 44, Blanxt A5 AMK22FNS12VLHI2[K8 F, 5 H X M ) Datasheet
FRIRORT SR YK 22P121M120SF7, HH K22 5k £ 41, P121 85 K 121 Il G 5,64 Pin. 100pin),
M120°5120 ME4H, SFASub-FamilyfI4i5, Hur 7 A RIHIRA S .

BRI RS 5 i 44 AL AR 2 BT RRAS 5l 7 2624038, i\ 17 HR 4 Flash

KNS, #lln, K22FNZ%1512K FlashffFR A5 NSF7, 256K
Flashff] it A5 A SFS.

4.2.2 Datasheetf{ISCREE A28

Datasheet[t'] P %t G Ratings General Peripheral Operating Requirements and Behaviors Dimensions.
PinoutfPart Identification% JL N4 HH:
o Ratings: HVHUEEZE, NA 7 AFHIRIEEZDHUE G F 3 AR B S B RAE#UE (E S5
PR ) R B R 2, AT AR SORY A MK 22FNS 12VLH 1 2 ) 5 ey A5 i R R WA B ot
260°C, 7 I IESRARAE AN T 280 B 75 S % A 7 A
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o General: IS AGEMZSEL B/ 70RO B TARVER L ARDhARRET A me Be iy
[ RITIFE S EL . TAERLN R I ThRE/AIR L REMCHR S BT KB S5, A9 T8 R WH
I b Y LR — 8 A1 AR T I PP A R ST R B S

e Peripheral Operating Requirements and Behaviors: B[S Fr AN ER ) TAES %, £FRATIM
BAECFIT RN Sl IS 23, ZaB s th 7 R IR, AR BRSNS
JomisE 8 O TAES4,  Hodr s 21 A3 MCGHI Oscillator I B (] i £ £ B

CHHT R o AR IE BN A B SRIR B £E55) « FlashBEHbe 5 (1IN [A] |
EzPort/FlexBus[F i 723K . ADCHLHR [P RAE R FNA RORE FE . Comparator B 1) 7 55 «
DACHIA Xk EEATUSB/SPI/I2C/UART/I2S S5 {5 #2 LUBEH K TAE S 4, mT AR BI R 7 fix
RSB HbA R8O O e BB ) D ReAsE ke, FRASORE 2 1R T 8 S 30 R FRPAs At

e Dimensions: 05 FIEZE R, & P AEPCB layout )i 2 1 4 5 75 B 5= 1L %008 Fr PCBE
T, AT DARRAEAZE o0 S A oek B e 1) SOy 5 2 R R E M R IE T, SR
ZOSCRS 2 B2 R T i AR ROE i 2 . DIMK22FNS12VLHI2 A, HE3EhN
LQFP-64, Datasheet# t [1%] I 35 2% ) 3RS 5 998 ASS23234W 6

e Pinout: EIFEE, K22FHNHBHEML 7 FE MM EIE, BT EREERNR], HAME
[ — M TR AN Thae, B 7 HIRE . SRIRE A B A N E . 25
I 73 Bie 3% ] BA4E & Reference Manual 18 IR BT B A7 25 IC B, ARPE % (R SE B
TIRe 5 KA B 1 52 FH D Refic &

e Part Identification: 5 fr BAAR S Har 4 KN, BAIMK22FN512VLH12 941, MEERE R
5, K223 RKinetisZK K22 2 51, FRINTF RIS H . ITFPU, N3/ A A Program Flash
WA FlexMemory, 5123 7xFlashZS [A] K/ RS12771, VRIS Ty @ 4R £ -40-105°C,
LHZE R 323 N LQFP-64, 120378 A i) 32419120 MHz.

4.3 Z%ZTF} (Reference Manual)

Reference Manual, RIS SEFM, FEMNH T OR IS NAABE . B8 Ee. HYR
B, 2. R EREH UL MR ERERE T, RS RRAERAT
R i TR EA AR TN HE3H BT RS HEFN, OF Tk ZHERER, ZMN
B2 5 CAEERE A R BRI — N R S B A S, BRI D B A 225 F I 45
M, AESTERERGEE S, EERIEFSLEHEFMEITE. AETURAGHEE. EHE
R0 A D A PRI — A 5 AR L S A 4B R JR Reference Manual (1] 52 52 775, 15 &
J& LADCHME B T T RE], AN A7 T B AR SE— M5 51 () 4L 245 M AN B 52 3

43.1 “H&mM” 25 =%F Chip Configuration

ENHA PR =MW E AT, FEELAE T CERERSEFMEFHERERN —&F, PE=5

Chip Configuration, X2 CER/R MR —. JLFHITH FReference Manual 4, 25 =&
AL — BARAAE . M —ADRMERET, HARMR 78 S MERIE TR ESE NG
BT R SR g T — SR VR A B (S B AE R I, B DAIRATE S AT A g A2 X A
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ANREAT I B I EHERR T BB/ ZAMRAAHN N E T 2, FEEREREFES BN —
SRCAMK22FNS12VLH12 A5 H 55 = Z A 3RATH 75 S5 1 — A R E A R

1.

AR R A TR

e S e
w N = O

ADC Configuration 1482, 40 90Ff 7.

ARM Cortex-M W #% ] System Tick Timer i 25 ;
A5 W S 2 1) e RN DR ) 5 K 0
IRDHE 5 0 W B A R CAWIC) ) M VL«

IRARTIFEMERE S c (LLWU)  F e iR i

DMAREH 1) 2 B 15 R 15 5K
R 5t N A7 FlashFISRAM 7% [1] 73 [ FAH Oy = 95 005
FlexBusfs 5 2 i & FH & #;
ADCHEHCR AL T8 5 K B8 Al A A5 5 170 B

PRSI LG R A i N T8 T 11 43

. Flex TimerFME £, A S AL AN 4 N 42 55 2 BOhc &
. USBELHR I TAEHLH;

. SPIFEHL /% 36 FIZ I FIFOVR J 5
. UARTHEHR ) b5 73 1«

14,

GPIO = A3l fE 718 B 73 L o

DAXFADCEEHL AT A AL B A, fEADCEIRIE T+, ADCx SCInZFf7#s HADCHAL RN & XL T
ADCHEHO AN AL FIEIE S, 10 BRI J BIAH SO T8 5 15 T 20 e ) o] DAYE 26 =31

3.7.1.3.1.1  ADCO Channel Assignment for 64-Pin Package

90 ADCEE L AHE

ADC Channel Channel Input signal Input signal
(SC1n[ADCH]) (SC1n[DIFF]=1) (SC1n[DIFF]= 0)

00000 DADO ADCO_DPO and ADCO_DMO' | ADCO_DP0?

00001 DAD1 Reserved Reserved

00010 DAD2 Reserved Reserved

00011 DAD3 ADCO_DP3 and ADCO_DM3? | ADCO_DP3*

00100° AD4a Reserved Reserved

00101° AD5a Reserved Reserved

00110° AD6a Reserved Reserved

001113 AD7a Reserved Reserved

00100 AD4b Reserved ADCO_SE4b

00101° AD5Sb Reserved ADCO_SE5b

00110° ADEb Reserved ADCO_SE6b
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4.3.2 RGHHEE

RGP T EC BT — 30 7P 5 BIRT 1%, AN T AT A8 AL ATLAT 16 AL fif S (i i ol i 22
ARMP & #-4t 1 AR H S0 = 5 (e s BRI, 3 A2 FL AR 2 D RER B K 1L H 2 AT AR I €
PRI SEEL, Btk 2 R A EBINRhACE, XiHR 28 T2 m AP R g FER 3 W
JEE R E R (e A%, (B I A AR A S P R EEREAT SO C B I It 2 R T
ToREGE PRI AN ARG, PGB 225 FIHER AL T ARMY- & B g B 2 )5, P A BE
IR AR S8 I PR EEAT L B

MCG
L

Clock options for

} some peripherals
(see note)

]

Core / system clocks

Bus clock

FlexBus clock

Flash clock

3

EXTALO[] '

Clock options for some
peripherals (see note)

EXTAL32 [———rT

XTAL®2 [J 0SC lagie

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

B 91 RGtR P B AER

T PR VOE DR A IR 2 TR KRG B E LS. & 915w, ¥
MK22FN512VLH12Z % F-fff fi48 H 2 Clock Distribution” ) R 4t i e S AARHE B 0 HF k&, AT
PLIE N T AR T & BB BEAL ) 2 B2 HMCGE R . SIMAEEL, System Oscillatorftkt, RTC
i, IRC48M internal oscillator FIPMCIX 7NN FIRERAG B, AR 2 18] DAAS [R] R B EL X 45
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r 1
[} |
' Oscillator |l Osclator Oscillator |
! (OSCD) 'y qoschy (0sC2) !
] W ! " [
____________________ J- - — — _ _
| OSCINIT -‘J i [ CLKS |l
EREFS MGG Crystal Oscillator [+— [PLLCLKEM ||
| HGO OSCSEL Enable Detect |
| BANGE OSCSELCLK ‘_I
I -~ |
STOP
| i
I o ATMF| [REFSTEN | MGBIRGLK
ute Trim
I SCTRIM Internal Machine [T [ IFOLKEN
[ |
| SCETRIM FheétlaorgEca Slow Clock IRCS m :
G
' FCTRIM |- Bonerater . FastClock —s |
I —»| | IRGSCLK
[ n=0-7 MCGOUTCLEK
|
Yy vy '
I I External —"'ILOCSG PLLS |
| b Clock DRS |
Monitor |
I LOCRED E Filter | DCO |+ I
| TOCRET [FLTPRSRV] > |
' s K ocoout oG
MOGFLLCLE
| mor] [ | . g
I
I FRDIV A MOGFFCLK
| Peripheral [ RANGE | IT_;I_‘
Sync
| BUSCLK o LOLIE Ciock Vaiid| \
| PLLCLKEN |
ey = [ ] i
| f{1,2,3..25) Phase (—»=Charge MCGPLLCLK
| : Detector—=| Pump [=|veo| vCooUT T T —]
I PRDIV | |
|
|
|
|
|
|

- o e e e o e o e e o o e e e e e e e

& 92 MCGHBRAERIER

MR R AR RE, X BAREWA T 2RANRZ G, W LS EE E 91X RS
DNFIEYORIEN T L A 2R R B S, DIMCG TR A6, AT DAAE S HH R i 2 7 B4R 3
AR M REE W] 9207, BEH 45 H T 5 System Oscillator A1 SIMIX P A~ E ) F2 1, %)
MCG W 37 A2 A SEEL R ZE T VR4 LA OB &, i Ho 35 ZE 0 R TE Mt Rl 2 H 1 I
BiClock BT\ 25 I BE AL B, TEBIAH P EE A RGN 2 B 45 0 .

433 EHEH

ARM- 5 F & A& 03I -5 A B B A8 I d 2% 2 18] 008 J& 1 Bl 1 H 5 B A 0 SR (B 17 Al
TREVE AN 5 TASFETEBE BRI R 4%, R R RO HOE 7 A () B A R 8T
Xob U F & V2 O T B 75 B 45 & Datasheet™ “Pinout” =HTHIE IR, & 93, 1T EE
B 1751725 1] LLZE “Port Control and Interrupt” 1X — & 4 2], RIPORTx PCRn (HHxFIRA. B,
C. D. E. FE&EEMNH, mnllFoR0-31 2 KERS) , W& 94pR, @i XFPORT/ KK T
FORBLE O B A & . 122572 P 3AMUX R RR E H Shae ik s, sl 95, mESNEHM
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WA s 7o 28R, T E A A DI RE I 5| BIOR A R DL I i3 A7 S A RE L3 R 4 P
Thae it g 2 SNSRI T30, A AH LA T/OF R vh W7t 75 B AE I ar 47 2% FLAMU B

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_ ADC1_ PTEW SPI_PCST | UARTI_TX BC1_S0A | RTC_
CLKOUT3? | SEda SEda CLKOUTS2 CLEOUT
K K
B 2 2 | B |PTEV ADC1_ ADC1_ PTEY SPH1_ UART1_RX BC1_5CL | SPI_SN
LLWU_PD | SESa SEsa LLWU_PD | SOUT
Bl 3| = — |PEY ADC1_ ADC1_ PTEY SPI_SCK | UARTI_
LLWU_P1 | SEBa 5Efa LLWU_P1 CTSb

B 93 Pinout® & 4B &

Bit 3 30 28 28 27 26 25 24 23 22 2 20 19 18 17 16

PS

Reset O 0 0 1] [} * * * 0 * 0 * 0 * * *

& 94 PORTx_PCRNZFfE52 st

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 Alernative 1 (GPIO).

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

B 95 EFMIEHECE N

he FIR=K, LUACE 64 pin LQFPE!E ) Fr MK22FN512VLH12 (I PTEOAIPTELIX 4N & i W UART
Dhge R, EATERABIHEC B AADCHIAL IS N i 1 D Re, @it B 93 B A8 I &2 FH 7 Bic B K &)
UART1HIE H R 5| 5 NALT3E T, | R 7520 PORTE_PCROMIPORTE_PCR1IX /> %7 28 T MUXAL 5
N3RPT SEIIUARTL TXAITUARTL RXS H IR &, #/EARS I .
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PORTE_PCRO |=3 << 8;
PORTE_PCR1 |=3 << 8;

4.3.4 HIEHE
Interrupts Module
ARM PPB Nested Vectored | 1 Modue
Cortex-M4 % = Interrupt Controller . -
core (NVIC) : :
= » Module

& 96 NVICHLHIE K

ARM>- & I E 5]\ T NVICHHR E 7] & H Wris il g5 M, HA st 880 s imiRE
P R s, 2 ARMMNEANT] 43 B —80 0, B5 WAZ AR S5 RS 58 O N o I b 21 T
1E. T HBHTHANZE—H5, FIER TNVICH KA 728 AL E 7 245 5 ARMA 7] [ 28 M 5y
ARCRY, BAKWANZZER)Z % T (Architecture Reference Manual. ANk, NVICKT o W i1 & 3 52
EALAETT R ER B, XIKERMEERZEER, HER AT Nz A, FRIIRQH
WA IR A ) 5 AT DURRE B O 75 2K € il B AS B A b I, st 2l & K ST
E NI ER T REA—E,  CER/RARM & 1Y B[] & 3% il 7] BAAE H Reference
Manual ff)“ 2§ — % Chip Configuration”#“ Core Modules[#JNested Vectored Interrupt Controller (NVIC)
Configuration” /N33, F A DRI X kR 1% 515 KA A 53 25 A AH M. 1 IRQH Wy, B3
T5C 5 AH B R BT R AR S 2

4.3.5 SMRERETRHARLG W5 FETE

AN UAS 2 T ADCREH B, LA 28450 BARSEAN SMAISTH 5747 (1) 2H 23 485 14 /0 () 52 07 V2
77 18 7 9 55 A0 R AMAE BRI UG A0 R BOR BLAR D BE R SEIL R 2. ADC % 15 32 %2 H Introduction, ADC
signal descriptions, Memory map and register definitions, Functional description, Initialization
information 1 Application information&s .M o 4 Ak, b

e Introduction: FENHNH ADC BHR AR I REFEPR, FF45 HIZATE B P E ) RE
HEE], ZIhREHE BIAVEA B T BARZ AN A A ORI Th e SR 2R, 10 B4 1 375 b B 55 A7
A AH OGS B Bk AT, B P BRI AH NI Dy R SE IR 2 I, AT D7 5 FH P R AR G

e ADC signal descriptions: %8704 T ADC BEHUAH ¢ I IS 5 A N i B 15545 2.
5 B A SEIIAH B A RS D) R RV IR 7 S

e Memory map and register definitions: EJ ADC #EEAH ¢ 1) 27 A7 a3 hE B gt A Dhag e X, IX
oy — N ERRIZOAR, RS SN ZWREN EESE Ry, RN A
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1AM R I A A7 A 1 E SO A A2 ML I AR 1O & 3, 454 Introduction #R 73]
THEEHER, 7T DL A R se B Sh etk 1 D) e e &

e Functional description: DJRERHRT 5>, WA E TFESHE LI, ME TG A E
SRy AN FEANY R, HVEANFNIR 7N A AT A R ) BEC B I P 75 2 RN S R
015, X ADC BEHR UL, ZiBr VEAHIE | ADC AN s fl B | S B R 1 %, AT
finh & RN LA T 5 38 438 DS B B ) A0 ADC AR THAEA DS II4E, — OREAE Memory
map and register definitions #5733 A TE A I8 11 D AT AT DAFE X 38734 2IAH B 1 40715 F6 3 5

e Initialization information 1 Application information: X #8770 A2 T /MR 4610 AH
KA BN HARRHME R, BRI P AT DURAE W IG5 B35 7 45 t B /MRS a6 4k 1 i &
ARG 5 AH L SN EJZ 3RS, T N R AE B0 0 W 3 2225 1 A S s B A A s FH A
I AN ABE BRI R S R I )

4.4 ¥ (User Guide)

N T ITAEH P EREN T TATAZE R R R oy PR THEAIF RS, R AR IRE X AR O
ahde it TN A R ST, AR SN BRI BN g A T T T AR L AR T A AR R A A
Tk

4.4.1 HMEESPOESEHFHE (Peripheral Quick Reference User Guide)
MBI 7 22 T EEN 41 130 BRI R R, IR AR B BRI 38 70 D R 45
TN E N mFE ST, DNt B R E, $E PR RCR, R R
AT LS Az P F MRS f Reference Manual SCRY HH AR B ZMA AR R ) 55775 AT 2 BT IR R IC &
KA AARMY & Kinetis 5% FI355 70 R 7RIS 2 2 FN, 058 3FR.

& 3 KinetisFKEI R P SEF M

MCU #31 SOR A TR B R
Kinetis K KORUG
Kinetis L KLORUG
Kinetis V KVORUG

4.4.2 YHER AP (Freedom & TWR Tool User Guide)

TR VRS R O PERE A AAE RBR A I P R AS,  REARRER O T B PRSI AL
PAEAF A, HehFreedom RO BRAT (UTEAl AR, H AT BCEIRES, P AT DLERGEE A 21
PCHUPRIE P& 2 T AP B BEAT I AP At s A fa BRSNS BE IR, S AN SN R G Tower BN T T i
E L REsR B PR, AR B b ' B A N AR G n] LR IR IR BY A B B0,
JURTBLEAT B E . B R ZROVIX B PR SR A AN AR e TR B
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PORN T REBRRZRIITE R, UUMK22F 251041, Freedom#R 11 H F* F# WFRDMK22FUG,
TWRI I ATWRK22F120MUG, ‘B 1A LE A CER/RE NS R T,

4.5 H'ERH AR

% 7 _FiRDatasheet. Reference ManualflUser GuideZ #F, KIE-F/RIEHAE T HALK F 5 H AR L
Bt P &%, AFEWESNH - THPBEESHRINHZIC. Eratall %R AN AZ 220 1S
EDC =P

45.1 MHA%iC (Application Notes)

Application Note, RINHZEIC, 2 RE-R/RNERE ZK TREINE CERIR™ i HAR N H it s
FOfFEIL. CER/REMARGRM T RER RN HEICHER P TRRINSHEN Y], —L5R
FZE e 2 I EAE B AR B FR 2 P . R R /R N H 0 3 DL S OR S B AN I3k,
JE T RIS, AT DUE AR CER IR E W A S SRS 5 5 HAR B FH 1 o0
BT ARG MR REEGE A DG B R 0 AT DA E R 1S 7 U “Document”
—RERE], W 9THR .

AMN4419 Application pdf 806 0 912712012

AN4419, Using DMA and GPIO to emulate timer functionality Notes
on Kinetis Family devices - Application Motes @ <t
AN4419 FzF1HER pdf 918 0 912712012
AN4419: FzKinetis 5122 {4 R DMAKE AR IOTEER 22 TRl
Tt - Rz AiREA
Hide more languages = @
AN4590 Application  pdf 201 0 9/19/2012
Using DMA to Emulate ADC Flexible Scan Mode on Kinetis K Notes
Series @ 7
AN4590 FzFHER pdf 409 0 9/M19/2012
TEKinetis KF5I L #ADMAEIRAD CR ST HEE TR
Hide more languages - %
AMN45E0 Application  pdf 1198 0 8i22012
AN4560, PWM Synchronization Using Kinetis Flextimers - Motes Download \:‘:/
Application MNotes

B 97 MAZILSIE

4.5.2 B1iR%E (Mask Set Errata)

O ) Errata ) i 2 42 25 F1 AL AT AR Q8 v #h AT 00 H R I A0 20V B4 ] () 226 SR, #E— 3t v AL
KA B B B JE AT T BB A A R AL, 2R SR R AR TR S AR S I R
I FR) — L Dy R IR J PR B0 7 S 2 5 (R AN YA A 55 ) AN S I ) R AT AH B R iR 2, HS B
FETH A I AR Hh FREAE S F) (o] R BEAT MBS ATE o tbAh, FRZEH I IEERI2, Erratall) iz %2 LA
Mask SetBith i FIHE IR A 5 14T 902510 G FrPackageds 2% BT RS, HL@I2N03G) , FirbA

KEBRRB A PLBE EF R, Rev. 1.1, 01/2015

Freescale Semiconductor, Inc. 71




F P ] DUAR B Bt 85 R B RCAS 5 78 KBS 2R B 2 1 AH 97 [ Errata#tl) 52 38 SCHF, [RIFE A -t m] B
BB G 1077 5 U Document — 42 R F1Z088 B 22 71 Bl Mask Setff)Erratailli i3, LA
K22F 120M7™ i 9, HLFr A 1 &R 5 Erratad iR 2 W01&] 98T o

KINETIS_ON51M Errata pdf 133 25 712312014

KINETIS_OM51M, Mask Set Errata for Mask ONS1M -Errata JUN A
2014 o

KINETIS_OMN50M Errata pdf 171 Rev02 6182014

KINETIS_OMS0M, Mask Set Errata for Mask ON50M JUN Download g
2014 o

KINETIS_1MN41K Errata pdf 179 18 6182014

KINETIS_1M41K, Mask Set Errata for Mask 1N41K -Errata JUN A
2014 o

KINETIS_3MN03G Errata pdf 165 13 1213722013

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

KINETIS_2MN03G Errata pdf 325 Rev. 11112013

KINETIS_2N03G, Mask Set Errata for Mask 2N03G - Errata 26 A
AUG -
2013

KINETIS_OMNO3G Errata pdf 193 03 4M16/2013

KINETIS_OMO3G, Mask Set Errata for Mask OMO3G - Errata APR Download kg
2013

& 98 K22F_120M #ig&

4.5.3 WIZZEHZEFEMR (Architecture Reference Manual)

T RIER IR Kinetis e 22 51 (1)°F 6 2 3£ T ARM Cortex-M N 172 5, He PR B9 &3P AU N ARM
ANEFTE,, TR T & WZZERME o M AFETE 5. R IrE B4 S 4 BoRE B
M7 2 B ARM A E] B N #AH N N AZZER R SR E 822, T R K H AT Kinetis/™ i
2% F B HARM Cortex-MO+FlICortex-M4 N #%, HAEARME W AH N R N #% 228 SCRY 7] DL B 248 R 15
B, HAHRLP) SO FERN T

1. ARM Cortex-M4 W IZHi RS % F it

2. ARM Cortex-MO+ N #Z A S % T fift

AR, T RBRRIE A N 28035 DSP56800E/EXFColdfire 25 AH 5% PN 4% 2544 1 SCRY U AT DL B
A CEBRREM T

1. DSP56800E/DSP56800EX PN #% £ A2 F-iit

5 KERRBERYEEFBTHERE

5.1 HER

TEHFT AN R G, B B T IR A OE R BB RF I DIRE LA i 521, 162
Nof R G A B SRR B P AR R . AR B UK inetis K228 X 4, /48 % F Kinetis MCU#HT 5
INRGEA R, T T AR — S B R S IO B R, T A R S Kinetis MCU,
X TR RIFEE H -
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TEARZESN R, BT SNHAREER. e Bk, SE%. Wi EBEMCUR WANERELE 5T
Ah, B ENE HKinetis R AE I 77 2 T AR B SE 4R, WINMIG| IBCE . High current
driver5| 1434 . 10%iH /53 (Open-drain/Pull-Push) 37Z#F. RTC. USB. ADCHi ¥t HAIZ%H
JE (355 UL KR e EMCHE e 0 25

5.2 HYEH RS

5.2.1 K22KHEIE5| 2B ThREHIR

Kinetis K22 %H51.71-3.6 VIEHURHIN, y TARE I, 5 1 (P 2 4L Al ) 050 39 P
R T . 03 MRS, ADFEH LIRS B, I HLBRHE 2 A e i3] L (8T P A
7, S ARG BRA e, M T A SOk R B HIK22 LQFP-64 pinf 3%, Heiia WAk, 4
TRk A 4

& 4 K22 LQFP-64 pin# #BIE 5| BIZFR. 2 MMIThgeHiR

Bl B ThebHid JuAE SIS (LQFP-64)
VDDXVSSX Koy L N IE/ 33V. 0V 3/4, 30/31. 48/47
VDDA/VSSA AD LI H 5 RN LE/ 6t 33V. 0V 13. 16
TN VREFH/VREEL AD *ﬁﬁ%%%ﬁ%&ﬁﬁ)\% 33V. 0V 14. 15
VBAT RTC HLHL % F HL RN 33V 21
VREGIN USB Bkl \ %% i i 5V 8
— VOUT33 USB #ibe i 5 2 33V 7
VREF_OUT PS5 B R d 1.2V 17
L P VSSxE R TR R

5.2.2 MCUF 5t B 5]

VDDx/VSSxF& it A ) 3 5 L B 5] i, Kinetis K22 LQFP 64 pindf 25 fits i E— L A0-53%F, fEH
PRSI 75 EEAE BT 5 Ao T E /> — A AR (0.1 oFRIPREE L) o HH 5
[RTRCE IS B SEITMCU LR 5|, AT 556K R B2 Hb27 /N VDDAV S S 5| [ 2 8] ) FLZS BT T B 34
o

FERS P R, X =0 AR I 5] IR BAEE R . e B, NS0T = — AN VDDx G| A & —
ANVSSx I AR B I b, NG R T R TAF 1. (BAESERRRBehh, JATE B =418
PR3 B AT S A S B PR b, ORE e 05 P PN RS ) R [ g A B B v B R G VEMC P RE AR
EATU AL
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5.2.3 EMIMRRIFELSHHEEGIH

VDDA/VSSAZ S IADC. DACLL K CMPEEEFL /A 1T L IRE N BT, A8 A (A48l ikt
BRCEM IR, NI EEGHRE E, 8% 75 AR5 VDDA S| JHF 7 HBEH AN 75 F
Y (10 nFRE A+ o FEHEZ) o 54h, NIRE IR S, e, v UE VDDA
T HR, AR AERHZE o S8 IR VDDA TR

T34, K srKinetis MCUIESR M | — X L4025 % A\ 51 JIVREFH/VREFL, FH 77 n] A% — 1k
SLEIANER R SR A OB R R S GZFEHER RS E N1.13V-VDDA) . &/ ] UFEH
FNFEERNESADCS HYE, —BN1.2 Ve APRIERES B E R, U MBIV E
TERNZH . 8%, HP W] DI EBEERENSMBEIES VDDA I, MY, @AEVREFHS]
B _E R —/N10 nFAI—AN1 o FIUHEZ . X2/ N 200 B, nIREBCA VREFHAIVREFL, 5K
br e A1 BIAE N SR8 B #E B B ADC It FHJR VDDA FIVSSA.

5.2.4 RTC)G&HIET| M

VBATS| JERTCH S (1% HLIRA A, THE R G AR DDA 0N ARTCH— 32715 &
Frasfhel, 5] BNEE BRI AME M (171 VSVBAT<3.6 V) o W 99FR, —AME L)
Tt %G 20 2 R — N SRR AU R B R B A, A 32 R ST IR VDD R A, 81 SR FD 1R % I v
o BT AT RESEUTMC U HE 7 TS E — 1N 100 nF 55 # FRL 2, DA f5c K PR i BARARG R 010 e S 1F
RIS o

e dvig=zyil D8
0Q
DGNL .||| | | | BTlng ) N VBAT
DNP _J—_Cl9
VDD 3.3 [oo]n 100nF
n D9 i

K 99 RTC/F& HIFER

5.2.5 USBEHREJES| B

VREGINAZ: U Fr N ESUSBRA A fa 51 A, el G S0 A5 TR A IS AR, el BUAE B0 5] AR 2%
e B E— A A BEOY330MK A I REER, FFAESEI X S AL IR — N 10 uF L, AR A f iV, 25
JEAE I AL FEL 2R ST USBER 2 FU I K — N TVSE ARG ZM IR TR HL R ORGP FRLG

5.2.6 VREF_OUTHIVOUT33 [E#yH 5| i

NITER FAER], Kinetis K223 P> T ey 1 51880, FH P Rl LUGE e A e G L 20 90 6 M e — >
12 VR EM—A33 VR L. i, VREF_OUTSIJZC Fr 1.2 VIR f s A% H 51, 1%
JEAT AR s i WHBADC, DACE(#E CMPAE Y 6 #E,  [RIINF B 7T DAY D b a8 e i ) P S P 7
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FERM— 52, TIRRENTEEE /NI Z 1.2 VIREIE NS, #FZEEVREF_OUTH| i
FE—100 nFH) SRR

VOUT33 5| il &5 63.3 VEL % 5|, 1% H % 72 B i W #TUSB Voltage Regulatorf ™42,
ZHL R R T ] DL SR ER LSS N #B T USB Transceiver 52 lRUSBIN RSN, I A AT VOUT3.35] i
RSN, SRAEEIR BT R A R, A K RN 120 mA . HAan R AT AR %
S| BV B HH T RERT,  DAZIAEAZ 5] AR I —N2.2 uF [ L2

5.2.7 HIFHEBEKPCBRITEIN

FELY 2R L I AT 20 B i P e B B ) 78 0, LA SEAR 2 A ORM C UL At K 7 25 1 8 I IR RH
Pl B2 IR, JF HA— L85 ) DR

Lo IR R R, R A i S R IR I, By B SRR 73 0 T o SEBR LB s
T AT DLIE A HI ) BERS S AN L ARUE B &, X T E A A 1007, A BRI B oot
T RN R B H SR /D (100 MHZE 25100 Q) ERA A REER . LAl —MU%$E10 nF
21 uF, HA @IS I S B AR 1R

VDD IV |vDDA
SEREETM
FEREETAF

vss} I |vssa

B 100 #r AL e e B o i

2. {EMCUMEE/NVDD HLJF 5] 55 0 50 S LR s, mi i — e BER B R A 5 IEMCU
HYR S TR, FERE45/NVDDAIVSS 5| 2 8] 1 FE 258 B TR R R B

3. GHTA RIEEAEEE, AT NS TR A AT 2R, ARG LR B R e A 2
B R, £ RERVFITEN T, A MCU B3R IE A H—NME)Z, B
PRI RF %5 5 542 mr g AR H0 ) PR e, $2 iR e EMC T4 fg (B 2 ¢ T FL A AR & 1 HFIEMC
FIFIRTE S B AN2764)

5.3 4 H %

5.3.1 K22ji&by5

AR PAREPFINAH, ®EA/RKinetis MCUSR AL /NI AR JRIERE, K 101 TR 2 K228 RS
PHHER, C a2 MBI, TSI MCGHLR R v HE B A o b o S B R A 52 AR
(N 7B 15 = I (T N R b N o K e o = Y e = | 151 O R

KEBRRB A PLBE EF R, Rev. 1.1, 01/2015

Freescale Semiconductor, Inc. 75



1. PR B«

o TENSFT A EBEERL T — N4 MHZ BRI i 2 AT —AN32 Kk i 4 s

o —AM1 KHz[H E#ih ILPO, ] LA TAETEATAT IR I AERE A T 5

o NHIIRCASM, T T USBE XTI Sk 2K FL A m (R S

2. AN B .

o {EEXTALOMIXTALOX [A]R] DAAMER; %5 80E FEEXTALOS | I B e H it B, AR el

M 32.768 Khz#F32 Mhz;
e FEEXTAL32FIXTAL322 8] 7] LAAME32.768 HZ IR E 7 28 5l & 45 YR IS #h /E AR TCE S
MCU £ 4 1] i 85 o
MCG
4 MHz IRC

Clock options for
} some petipherals

32 kHz IRC
(see note)

Core [ system clocks

Bus clock

FlexBus dock

Flash clock

N

_V
Clock eptions for some
peripherals (see note)

O5C logiz

IRC48M logic

A 101 K22/ RGhT 4 HER
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5.3.2 MCGH/M R 814k 5 25 B BE ¥t

B AN PR A TR SRA: HUGE IR, W s s A R IR AS s #shaARC CHEH-
L) Rigare KT IZRG 4 TR I VE LR 5€ #4571 I Datasheet i, BEALASEESEIR . A7 E
ST XA FH A8 it AR 9 s RO I Bl L 6 8 T JRE AR

5.3.2.1 AMEEIRA BT

MRS I ANTF] - KinetisJE #2270 &B di Ik I AT DR 3R fLER R TE, ik SR .
R 5 Kinetis{ [ FSM R &5 5150 L B8 77 Rk 4%

AR L A 2K 7Y B
Low-frequency(32 kHz), Low Power HE1
Low-frequency(32 kHz), High Gain EVIVE X

High-frequency(3-32 MHz), Low Power E ST X
High-frequency(3-32 MHz), High Gain EVIVE X

FARR B A & 1027, W RAIE R, A7 R 2 AR EAMRIER s, P 2
FEAR T BN SR Al 7 VSR LS, F P AT LU R CRISCxPIA R R G BC B N IR AR 1 R, Hodg
KAE AT UK B30 pFo 1M 24358 H (14 de I BT 5 22 (0 DL G HL 728K 130 pFIY, S BCR A D5 K3 IK dh HiRIE#E
BN A R T T %82, M fai AL LB B

TR, RETRIUEZFEN T, EHeE I HN, TSR IRZESEN
TRERIN AR EE B B LY, BT LA — @ AN AN INRE . X T-CxMCy, 7 EH2E I 2AE 75 ZEAR T i
PRI E R BEAT IR FE .

XFFRTCHMB32 KimRM N, T8 A& i AR 2, R T R I7EEXTAL32
FIXTAL325] jlAMEz32 KindRRIT], JoRRAMEZRAMER, Mihal KRR i &1t

0sC 0sC 0sc

EXTAL XTAL EXTAL XTAL EXTAL XTAL

Cxl Cyl

RFl %F_i__%k

>
S

S

<

4 S L
e ES) VS

Bl 102 {3 Ah R B 1 B FRBRIE R T R
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5.3.2.2 SMEAIRIRY BN AR

WK HAMNE A IR, BT S IR R, i 1030w~ . XFK22, HAMEA IR £
B KA 50 MHz.

OSC

EXTAL Vss XTAL

1

Clock Input = 10
Kl 103 {5 FI4MERA VR IR 2% B b e B R T

FEN A, dn RANE A R, IR EXTALAIXTAL S| I & s GPIOThfE, % B % K,
T B KRR O B ES F ThE, R R EMCTE:RE .
5.3.2.3 EiREEEPCBHTHEIL

Kinetis MCU Y 5| JiI77 J5 25 FE BIPCB A A 1) 75 22, I8 H I EXTALMIXTALS| I & T BGAES 25 14058
JEEIN FEQFPH M b, I AETIE EEEITMCUALBUE Sk 5% 4% 28 1) A 2R He L 25 1) .
IR B 5| I 55 A (VSS) 51, 5B P A 2. DAR 2 — L AR -

1SRRI 3 A 7 B AT BRI A MCU R 51 AT, DAYRG/INl H 2% AN S S A% 5E I 1)
2. M IE N R EAEAT AR RIESERIE T A1 4L

3. AW E BEA AR S, W NBIEMC B RgH, NiZzidkHa] DR 25 A
S| I _EAS 5 AR IE LE BRI A AR 2 EC B, (H 7 K5 R ] Re 2 ThFE 2 thEsoR;

4, fmh LA IO BN CE — AN, Biib@ s 2 LA E 5 R AR BRI
AT UM S AR 5 BEIAR AT TVSS S| IR 4G, B 104 FT 7R 737 HEFE I BGA 5 25 FTLQFP T 2& 117 iy
{ALayoutffi J&j »
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B 104 BGAFLQFPH: I & W A fikLayoutdi fF

5.4 SEALHRIIT

FEHTMCU M RGH, BRIk s A\ Z SN BUR IS NS5t A& 2 ALAN g KA o

RESET _b5| il i B AL5 A, %5 BIERIN 2R R AL DIRER) Crl B B A E NV GPIOSF I e
Thae) » IFHARH AR Kinetis MCURI R AL 51 B XA 51 8L, AF 9% A, R e lm] B

FEAL AENM S, B R A 2 A Rk, Romi A AL 5E R

U S I 1058, @il ER ERHAE s R 2 m o, R SELMCUTIE —1M100 nFH
7, DISEBm SR iR 2. 5 A2, RESET b5l HiSHE — ANl BEH 7 ienk s, H
PALE b 2 S iz 5| B Ry e 75 RN EC B TRCM_RPFCEH 7 8%) o 0 AT iZ Ik
AT, LR _bh AT A AT R AR AN TR, AR R AR R A, TSR LA AR E

Wo
T
1
plo  R19 VDD P3V3
N 24.7-10kQ
RESET b
) MCU
100nF
S5
. =23
| GND
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W, NI SEEE R P S P H — NN E RS . fE R AL 5 R AR R

Wk B Open-Drainfi i B AL B, BUYHES R S B R i B AL 72 B AL S| i b sy, T HAE
AL FIMCUR R AL B A MRS B 8 R, 52 SEMCUR LG g e . BrCAan g
B RS S S HH SR B AL B, BIAEMCURN AL 2 [8) B — A FE B Bl AR
HEATRE S, ERE RGHE R B0 B 106(a)f(b) A,  HELBHR3 1 BHAR 1% 35 75 ZAR 45 4158 52 A7 85
FIRBhEE IR, EIEA10 K-100 K.

VDD 3.3 VDD 3.3
| R30 $R32
RESET b 210K D11 310K
E—YVY RESET b RESET b |< RESET b
10K-100kQ2
T ©% _— - ——C36 | Kinetis MCU
SENBH Kinetis MCU -RF Yy
G&D GND
(a) (b)

& 106 EALEH EMCUR AL ERAER

A — R EERE RS, RESETS| AL AN RE R T30 Fr e 5| IVDDx Rt e, 15 AT g it
JRC g T AR RESET 51 JAIFE R G BOA B, 2 BE 2 5| IWEC B R GPIOTIRE, I i Bk
A, AT SRR RS (T3, 32 R ST AR IEMCTE fiE .

5.5 il H

Kinetis MCU[RI I SCRFITAGE: I AMISWDE: AT i . BRELUESN, JTAGHE: HFHEH B2 /D5
APINJAI (JTAG_TCLK/JTAG TDI/ JTAG TDO/JTAG TMS/JTAG RST) , HHEREIE 107
Fias, TR AT 2R 1 (SWD)Y i b R 34 NPinfil (SWD_CLK/ SWD _DIO/ SWD RST) ,
HL PR IE S ] 1087~ . PIF AL, SWDZEmEB R Az E, IR, B DAEAE A R
U I SWDH L o (EAF5E IR — R, EMHITAGHRERE &R, 58 RESET b4
JHERE I %2 I TAGE: CTIRESET 5| 1, 1 A EnTRST S|, 75 W A] fig 2 5185 7 JeVk IEH T4
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JTAG Debugger Target board

5V supply |==m=sZmmnn=- » Voltage |__VCC
Regulator o
VTref ja—o>L
TRST 3 :
n P S
Tink/Molilink ; nIRST
EETAGED T w1—TDI
B TMS 7 ] anedajﬁ'iﬂ
—_— 0 e MCU
RTCK ...--ll--.- RTCK
TDO |g—13 DO
RESET 15 »RESET
20 |
GND -
AD

iE: —— BT EZFTOptional
& 107 Kinetis MCU JTAGE: D& ~EHE

SWD Debugger Target board
SV apply ISR = Voltage VCC
Regulator o
VTref
L
Tink/Midtilink SWDIO e w1 SWDIO
FEWDEH  gwerk|-2 S SWOLK sl
i T . nensEs
- SWCH ‘1]“1 ---------- | — SWO MCU
RESET[—L2 RESET
20 |
D ol
(&)

i -—— B BLE ROptional
A 108 Kinetis MCU SWD#E: O EE~NEE

5.6 ADCHEHIA

R A ZEMCUR —/N 9 FHIIRE, Kinetis KE77MCU R AL 1607 FISAR ADC, % 4™
FHSLADCHEER DL 48N IlE (Huy, MEAFRESIMERHIRENT) » AR R
MK22FNS12VLH 128, & AN AL ADCEER, 37 F7 14 B i i 18 F124N 250 181

SR 5, A e BOR B AT AR R B2, B 15 B RS 5 AU R, /258
BEBTARAEIS ), JUHGRX T m o PR e e . W USRS . PROBCRAE I () 55 83 KA I [ A
b, BESRENHEAEARA ST @odERmA SR0 PR AL, ZER 0 A A A A\ B
PUATRESE /e — MM S, FFBCRAETEREZ10 pF CRUdlFEH) 2 1pF (REEH , HECHEFET
TWHEZE AR R0k Qo B 7 A E BT ANEIER RS, BB AEPCBAT LN I IR 2 75 243
R
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1. ADIEIE A7 2 2 B s

2. KEHUCTEL O AR 73 (R IR T, IR X, PRUEABI A Sy 3 e — S i ali
1M HIZA (BRI, A i ] — MR

3. B2 e R e A T AR I, AR TE S L AR UL AT R e
4. ZRRSRRRIER I RAEAE R, — HEREAE S A\ i i1 — £ Buffer/ER 12 /1.

5.7 USBHLIK X

Kinetis K224 #USBELER [{) RGAE R U1 10957178, B4R T —A> 3 FfDual-role USB
OTG-capable (On-The-Go) % #s#5H, — P Transceiver. —3.3 V regulatorlA &z —~USB
device charger fulIfEER, SCHFFUSB 2.0 HIFS (full-speed) Device B0 FS/LS hostfi (.

USB controller

3

USB voltage FS/LS Device charger
regulator | | transceiver | detect
T ol e S
Y
VREGIN  WOUT33 D+ D-

B 109 K22 #USBE RSHEE

Kinetis USBRLERL )58 3% KA fA1L T USBRIHE L B ERBETT, (H P38 A2 T EEAR U 46 AR 2R AN [
BEAT — LU MR R BT . B 1102 USBYE Device MHosti 2 T %7 HL, A Option 1/10ption
2EMCUTAFfEHostHE R, SZBIXT #MEEUSB Deviceffit5 VL L [ FEL M K] . Option 145 ) a1 8,
AR, Option 275 {8 2 2 HIMCUEHostFlDevice E sUiE AT U1 #, RIEEMER = . M 4MCUR T
{EfEDevice U T, X P~Option ] L2 B o
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L1

USB 5V

3. USB_5V --USB#£ 05V A(Device)
=% E S5V (Host)

L g2
| 330 OHM Adaptor 5V USB 5V
A 5l viero uss $100K _|10uF 'T -
w1 =N w
2 sva) L USB 5V 5VGND Default DNP
9 p.ol[2 USBD R4, 33— USB DN
A p+0 3, ggg % RS\p33 USB DP USB HOST Functionality 5V Supply Option 1
— ID O
o) G o [[3__USB GND
m —
2| afs —l—? D4 D5 D6
5VG % USB_5V w Adaptor 5V
o T B we ]
i 3 Ql Over Current t3 | o\~ 1M 2 USBSW ILIM
BOM  —— 1 g_. 1 )7 5 BN |4 USBSW EN |,
- = - Ny : R93 C
= < o -
1. Adaptor_5\— $RAR5VA e 2 —| } g
2. VDD_3.3-MCU 3.3V{it & L VbD33 = =

USB HOST Functionality 5V Supply Option 2

& 110 USB Device and Hosti#E =~ B & ¥ it

5.8 WZMEMCH:BEXE 5PCBAR 2k iYyE = = 1l

EMCYERERAE ™ S VLK — A B BB br, MR F B KT B S AR, EMCPERERUR T
ZE, WH T EBENBRR O EES. PURAE. @lE 5. REE 5 TP i

ERAAIEY AL OF %, EAERSE) KBEN R MR EREE, PrelEIFI5PCB
ATLLZ AT, IR T 223 LIS oA IF & BRI o AN FEEE Il T1I7R o I A0RHIR H T A5
UE TR SRS R DU e A i (4R s RHIR TS 7 IFicE, LS PCBT
ARG ARG R B AR 5k, AR IIREXINA 2B IRARUER A (DF) | iR 55 i i
(BP) DASARACEIER & (LPF) , MG 58 RS K HAREMCERE .
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V4

/ —— - - — — — — T
— . IANALOG DC POWER |
iﬁ%ﬂ'ﬁ IR TS =7 DOMAIN |

‘ 0P| sirmmemx | BP
| | [ J % I
| /| G |
AC POWER DOMAIN in BP 1 |
| - 1 E <l

®

a || 2w || a L === a
— g K@ H @ | L -
# || & || & I I
I LPF LPF I
S [ E i S |
. - ______—— _— _—_—____ |

B 111 REFHEEEARR

P ETAE B R RN uE 3R 2D “AN2321: BRI e R i1 fENS %,
5.9 Kinetis MCU |35} 25 S 7 FIT— SLdde ik 5| 115 BH

5.9.1 #HIRA

Kinetis MCU#Z L2 FOAR[E] A 25287, M 20fH1.6x2.0 mm A CSPHEIEE UK L03 2256 HIBGA 1) 2 1]
K70, Re i RARE B3 % P AEA R N 36 75 3K o 0 T80 13 3% RTHE BT DUAE B A
AR PAIK22F120M 2 41 1164-pindsf 25 6] ik — N 38 RSHE B ER 7, PROE 11248 =
MEE TR, NIRRT DR RS R s, ] AR ENZGS R IR S RIUE R
WG R TAERE. MICRSEEEF .

KEBRRB A YLBE EF R, Rev. 1.1, 01/2015

84 Freescale Semiconductor, Inc.



24 HOUI’S to ‘ MK22FN512VLH12 {8
it
e toor » —RiEE
= > HEEE
> FRESSMEE
T
> EEE
> TAEfHH
—RizE
ffffffff - S i1
HiHES MK22FN512VLH12
K g Install :
hardware software R Kinetis K 32-bit MCU, ARM Cartex-M4
L core, 512KB Flash, 120MHz, USB, QFP G4
.,
2 freescale OIeECl] Tested Packaged Device
Kinetis Find out more at frees 4 EHmERR(£23) PRODUCT RAPID GROWTH
#E Active
KinetishidsHl = .
= Kinetis KEBIMCU B ARERS 10-YEARS APPLICATION LIFE
+KOxX A\ IBMCU
+ KIxELEMCU
--K2x USB MCU ﬂ%fgﬁ
K20_50: Kinetis K20 USB 50 MHz MCU
K21_50: §f—{tKinetis K21 USB 50 MHz MCU £ -
K22_50: $i—ftKinetis K22 USB 50 MHz MCU Dt e A iy QFP 64
K20_72: Kinetis K20 USB 72 MHz MCU % — - o
K20_100: Kinetis K20 USB 100 MHz MCU A RRAA A LQFP 64 10*10*1.4P0.5
K20_120: Kinetis K20 USB 120 MHz MCU it EE(g) 34655
K21_120: $§—f€Kinetis K21 USB 120 MHz MCU — :
K22_100: §—{Kinetis K22 USB 100 MHz MCU HEEFH Plastic
l K22_120: $—{tKinetis K22 USB 120 MHz MCU mﬁ%ﬁit Surface Mount
K24_120: 3;—%Kmens K24 USB 120 MHz MCU
ozt HEEARE FTE ) (mm) 10.000
SRR (EiE (mm) 10.000
Freescale ¢ KinebsiffSRIEip LI FARME Corex®-M{E) » ARME Conex®-MAFEHFEMCU : Kin ﬂ%EE[EﬁE}[mm} 1.400
. Wimati ETHEE  Eriddb
K22_120: Kinetis K22 - 120 MHz, 1&Ih#, m=ifeas, 15 Bk mm) 1600
mE | ¥l BASIe -mn ﬂ%ﬂ% Mo
[ T4 xs [A T4 POF 2 5
it
4125 HESam=8
BRREE
m o s = ®
ng Direct L Active F n ®
stributo
uEéﬁ'.‘ﬁ'.“r - : Fia
L] sample X e
Uginit. HAROHSHEE RoHs
xaE Yes
L] MK2ZFNS12VLH1Z Active 10000)|
o Download MCD Report & Download
HEIRSEBMCD) onn ™ =
MCD Report
Daldoi st LT iimn Al Nowmlnad BAHC Tad Dannrt

B 112 HERTERERTEEE
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5.9.2 NMIB| B

NMIG| B R AN AT BE G R W s, o0 i BRGR ERENMITLRE (RE-FAE RO » 1% 5| A
HAB /NN Edr b, (HEBCEHANT47kQ E10kQ FRimbH. FEREDSE R, iR
Z5| B AN BRI, Bz 5] R 2 H R B ThRE (FTMEL# GPIO) , 78 TR, E
AR SECS A S ESERRE . RO — L, ERFEEEHITZEANMIDIRER, BT
NMIG| B AMB R, Rt D&t ANMI R WFE 7, AT IE e 7 Jeik zh T 3. it )
ML Flash NVM BB #1228 HINMIZHRE, & S5ER P 2R H NMIG X AIE T, Xk
SHPATH PR T Z BT

5.9.3 KHEFEIXF) (High Current Driver) 3|

Kinetis ERFIMCUHS 4> 51 IS R B IKEN TN RE, 1 LAEHZIKEILED, &N 5] B g R dn IR
RERE IR 220 mA, S K H IR /Z 100 mA .

5.9.4 LLWUMLEERS|

fEKinetis MCUIRTHFERLFH B 1 S8 I BADL iE 2 Ab, 36 SCRFGPIO S| IIME R, (H 75 22
T IR T EAS R I B 5| BT SRR, B DAL FELBR BTt N 75 SRR R 2, BRI 5] IS RFLLW U
S| BEThRE, AT PAZ O F RM T Chip Configuration # 5

2 d FH GPIOHEC A INVLLSx B LLS AR 28 R MR, 40 5 P AE A WA 7 A v B LLW U [ e iR A
=, U S ASERRPINBIGT R b O bR & .
5.9.5 RFFIKI/ORBERF A

FESKBRRL I, B H 2SRRI R H 5 50, AR g I AR . RSB BL&
GPIOS| |55, N 7 IRAEMCHERE, 75 20 X L BRSO N i &

o SRAEFIIVON B3 BB N — MR IR, %8 FIRRSEMCPERE RIS IR, 83 1
B AN LR

o CRAEHIE IR S| BE IUEC B ONGPIOTIRE, 8 G hh AR5 5 1T
o HAMBIMBRNZEEEGE “URE .

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

H P &ITK220 BN R GRS, TISER 6 TiERF IR E .
+ 6 B/PMRGWITCheck list

e S EREM

1 Reset AUOE R Z S| R B (47 k-10k) , [FIREEE MCU & 100 nF 45

KEBRRB A YLBE EF R, Rev. 1.1, 01/2015

86 Freescale Semiconductor, Inc.




SHMES ERE
5| PSR AN A LR R, (HEVCRASNT 4.7 kQ 2 10 kQ EHHFH, FEH NMI
2 NMI 5] JRT CLFH PR ThFE (M it 5 | B 5
WRER AN EThEE, HAMBRL, FE@EL Flash NVM Bt & Disable NMI D#E;
3 X TALEXTAL RGN 37 A AR FRE B A E F M, 5 W AN IR 1 L i 2 1
A B AL E N GPIO $irth DhRg, bk, MR RAThFE, M EMC TRg
4 XTAL32/EXTAL32 AN T B UL AL B 2 RN S 45 L B
e B R S o i D — AN R (0.QuF MG A o JF LSS BE A E
5 | VDDX/VSSx USRI MCU H 2] A 7
6 LLWU Pin FAZBTA W51 EE SR LLWU MefE D RE, BT 2 A £ “Chip configuration” 75 ;
REEFEENKRE <=6 Ji~F, mAFEEBREY; FHRGEERER USB b A BT K,
7 SWD_CLK/SWD_DIO SR R — e A USB 28, SWD_CLK A1 SWD_DIO 51 e 3840 5l E e
AUNHE, AE 9 fRUE Al S0 F 0 m] DA 388 1 B8 AN 43 0 s m b 1 iz fEL R
8 JTAG_TMS WA ITAG lik#E O, VU5 A Bhr,  Bd s PEHER (A 10 K;
7 UART transmitter disable 3 ELits i 3 MR DHFRIRZSHY, %3] 4 BB tri-state Wi F=4:
9 LPUART_TX TR, BT CATEAR TRE N A FR s i e N5 LR ThRE, B AME LR, HAEES I
Errata: €7986;
10 | PGA PGA 1835 JHOK ThRE A% FELbhs 2 1) AD (B, KZ L AD IBIEHHA L1 PGA DA
11 | 12Cx_SCL/12Cx_SDA KP4 PIN T Ldr, R E#EWEN 2.2 K-10 K;
12 | RTSICTS WA 8 UART FOBEEIRTE, XA PIN A DLEC & v H e shae
13 | VREGIN/VOUT33 R A2 USB DhRg, XI5 IEE I unconnect;
14 | VOUT33 WA R USB farH 3.3V ik, /B ZGIHIFH—A 2.2uF B,
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5.11 K225 /N R4 J5 i

L UsBsV i VoD 3.3
RI 330 OHM iﬁ Adator 5V USB 5V 3 USB sV ©
100K 10uF 10k
El R3, 00 PWR2S Swi ——
2 SVGND DefwkDNP DI D2 — s °
g S R4, 33 USB DN ul D3 vDp33 VDD 3.3 1
N [USENDTS RS 3TCNTDP USB HOST Functionality 5V Supply Option 1 3 [vm vour |2 . \ T
= Adaptor_5V C2 g 4 *Lcs
) D6 10uF & TAB 100F
‘E UsB w Adaptor 5V = - =
T i ouT N & ) SVGND
ol Over Cument Int3 | |1y |2 USBSW ILIM [I+ svenD
B0 == ) R7 S{awp BN [ UESWEN f VDD 3.3} e {vpbA
¥ R0 R = ) Lo L
= % - .
1. Adaptor_5V - #x#%5 Ve > 5 L4
2. VDD_3.3 - MCU 3.3 V{jt&g VBb33 = = SVGND| . DGND
3. USB_5V - USB#05 VHI A = = Ls
( Device)s &5 Vi th ( Host ) USB HOST Functionality 5V Supply Option 2 DGND} —NANN {AGND
129 [1€6 RI|
1T
NP - 0
VI 132 768KIZ
opE (7 RI2
[
i
RI4 13
VDD 3.3 o o00$ S0
PTCO/ADCO_SE14/SPI0_PCS4/PDB0_EXTRG'USB_SOF OUT/FB_ADI4
T KaoF S&’“ DIO ;’:ﬁfﬁ“ fg EXTAL32 PTCI/LLWU_P6/ADCO_SE15/SPI0_PCS3UART1_RTS'FTMO_CHO/FB_ADI3/1250_TXDO'LPUARTO_RTS
K2OF SWD CLK AL XTAL32 PTC2/ADCO_SE4b/CMPI_INO/SPI0_PCS2/UART1_CTS'FTMO_CHI/FB_ADI21280 TX FS'LPUARTO_CTS
— [ PICYLLWU_PIiCMPI_INI SPI0_ PCSIUARTI_RX/FTMO_ CHCLKOUT/I280 TX BCLK/LPUARTO RX [—3e— |\ Wikeun Pin
— R PTAMITAG TCLK'SWD_CLK'EZP_CLK'UART0_CTS'FTMO_CH FTCHLLWU PS/SPI0_ PCSU/UARTI_TX'FTMO_CH/FB_ADII/CMPI OUTLPUARTO TX (—f—LU akeun |
SET b PTAIITAG TDIEZP_DFUARTO_RX'FTMO_CH6 PTCS'LLWU PO:SPI0_SCKLPTMR)_ALT2/1250 RXDO/FB_ADIO/CMPO_OUT-FTM) CH2 (—0— VDD 3.3
KO SWD SWO 24 PTA2ITAG TDOTRACE SWOEZP DOUARTO TXFTMO_CHT PTC6/LLWU_PI0CMPO_INO/SPI0_SOUT?PDB0_EXTRG1250_RX_BCLK FB_AD9/250 MCLK
= PTASITAG TMS'SWD_DIOFUARTO_RTSFTM)_CHO PTCT:CMPO_INIZSPI0_SIN'USB._SOF_OUT/I2S0_RX_FS'FB_ADS RIS
PTASLLWU_PNMIEZP_CSFTMO_( PTCS/ADCI_SE4b:CMP0_IN2FTM3_ CHA/I2S0 MCLKFB_ADT
—21 PTAS/USB_CLKINFTM)_CH21250_TX_BCLK/ITAG TRST PTCO/ADCI_SESbCMPO_INSFTM3_CHS/I250_RX_BCLK'FB_ADGFTM2_FLTO 47
—25 | PTAI2/FTMI_CHO/12S0 TXDO'FTMI_QD_PHA PTCI0:ADCI_SE6bT2C1_SCLAFTM3_CHO/I2S0_RX_FS'FB_ADS
—22 | PTAI/LLWU_P4/FTMI_CHI/L280 TX FSFTMI_QD PHB PTCII:LLWU_PI1/ADCI_SE7b 12C1_SDAFTM3_CH?:FB_RW M
PTAIS/EXTALO:FTMO_FLT2FTM CLKINO
PTAI9/XTALO/FTMI_FLTO:FTM CLKINILPTMRO_ALTI PTDO'LLWU_PI2/SPI0_PCSO:UART2_ RTS'FTNB_CHO'FB_ALE/FB_CSI:FB_TS/LPUARTO_RTS
PTDIJADCO_SESb/SPI0_SCK/UART2_CTS/FTMB_CHISFB_CSO'LPUARTO_CTS
3 PTDLLWU PI3/SPI0_SOUT:UART2_ RX/FTNB_CH'FB_ADVLPUART0 RX‘12C0_SCL
—33] PTBO-LLWU PS'ADCO SEADCI SES12C0 SCLAFTMI CHOFTMI_QD PHA PTD3SPI0_SINUART2 TX/FTM3_CH3/FB_ADS/LPUARTO TX2C0 SDA
—35— PTBI:ADCO_SE9‘ADCI_SE9-12C0 SDAFTMI_CHI/FTMI_QD_PHB PTDHLLWU PI4'SPI0_PCSIFUARTO_RTS FTMO_CHA‘FB_ADJEWM IN/SPI1_PCSO
—4 PTB2ADCO_SEI212C0_SCL/UARTO RTSFFTMO FLT3 PTDS/SPI0_PCS2-UARTO_CTS/FTMO_CHS/FB_ADIEWM_OUT:SPIT_SCK
S5 PTBIADCO_SEI312C0 SDA'UARTO_CTSFTMO FLTO PTD&LLWU_PIS:ADCO_SETbSPI0_PCS3UART0_RXFTMO_CH6'FB_ADFTM)_FLTO/SPI1_SOUT
= 23— PTBI6ISPII_SOUT:UARTO_RXFTM CLKINY'FB_ADITEWM IN PTDT/UARTO_TXFTMO_CHHFTMO_FLT1/SPI1_SIN
DGND. S1 PTBIISPIISINUARTO_TXFTM CLKINI/FB_ADIGEWM OUT | ckour
25 PTBIS/FTMR CHO250 TX BCLK'FB_ADIS/FTM QD PHA PTEQ:CLKOUT32K/ADC]_SE44/SPI1_PCSIUARTI_TX/12C1 SDARTC_CLKOUT (—
VDD 3.3 PTBI9/FTVR_CHI/I280_TX_FS'FB_OE/FTM2_QD,_PHB PTEI'LLWU_POADCI_SESa/SPI1_SOUT;UART1_RX/12C1_SCL SPII_SIN (——
D s s
VDDI USBO_DP
cir_Jci_eis_|cia_|cis_Jcis {:10 N TSBOTDN T —tssor
= a8 DN Uss voumavs
Wk Jiwr JiF Jiwr Jior Jiur VDDA s Vo I
13 . C
VDDA ,
ﬁ VREFH ADCO_DPOADCI DP3 |— USB_SV 1000F ypp 3.3
4 ADCO DV ADCT DVB. (—12
3] VS MK22FN512VLH12 ADCL DPADCO_DP3 | —
{E Vs ADCI_DMO:ADCO_DV3
== 17__VREFOUT o7
rp— 16 VREE OUT/CMP1 INS.CMFO INSALCLSE1S |5 47102
% AGND| 15 vssa DACO_OUTCMPI_IN¥ADCO_SE23 [—2—
D8 RRED REseT |34 RESET b
oo | “ |__rig00 H VBAT 2 | ygar
BTl DNP o
20
1000F K22F64 e +
DGND

K] 113 K22F 120M LQFP-64pin &/ % 4 J5 ¥ K]

6 KRRRBEAVEKMFTFRESE

6.1 HEiR

AT E A T A RR B HLRIBEAR B 770, Al RN AT R & A5, it

ﬁﬁ%ﬁ{%%}}\%@%ﬁé,

X BT VST T Kinetis HAth Y -5

6.2 AR E 5P R T

PRI SE AT iR . A 2441,
B LRI IE A

A LMR TG (b 34T A4 .

K% DUKinetis K22 B8 F M1 o941,

(=l

RER/REMCUR A B EHENAES RS, S SMIDEMERK T A, I H5 Mt 7 &R T

H, BRI, AR AR SE A H T A T AF
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6.2.1 EEI KR
KRR T AR E M HE ST R TR RIS, 5 EF, AP UARERZ RS
AT R ZAMNA ARG, HER R EJURZ, BRI R aG T & TAE.
B EA AR CERRIIT R . BE LRI EEHG M, —F2Ihgem K Tower 5 X R4,
— P& T HE b 1 5 [ Freedom i

o TowerBER RS

Towerls I ARG E MR AEE L A, AT U AR X R g 5 HAR R T IL R -
Tower R4t LM A ITAGEE OpenSDAY A 1, A EIMNBT B, AFE—RUSB
LRIEFTT RAORT I B AT SEL I N TR, 0l 114 B 115FR .

S

B 114 BMERAERREER

115 BEHNERRS
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e Freedom #X

Freedom#R 5 Towertf AH LE RS 2/MR 2, (T 7 A E R H . FreedomAR 5 A OpenSDA I
RO, FFEATESMETES, MHUSBHEGEREHMEI A, 7FEFEI &R T LT Ee
SHPAUSBHiIH, — /M TOpenSDA, 55— AN H A S TUSBREE 0, 754 L1 Ik
SEIRAFRR, WK 11678,

B 116 Freedom¥F &R &R

6.2.2 {¥AKinetis Design Studio (KDS) #HT#4FF &

PRI AR I, B A EEAE g S A 1. CRB-RIRA AP ER AT A WL E IR A5
TR, GIIAR. Keil flCodeWarriords. & FAEE e £ B2 IRH P A 2115, AR SCLL
KRR EHT KDS A K347 U B

Kinetis Design Studio, [FRKDS, & AR & £ X Kinetis R ZIMCU R 8 BT KA,
AT DL S8 AN A O RE R B A DhRe, A AEACRS g4 L g i TR R EGE, B TS0 R 42.0.0,
AT IE A I B T B AR AT I SRS

KDS Tk EEHE .

KDS#: T-EclipsefEd, RAARM GCCHMGDBSw BRI 5L, R4 T CE-R IR EProcessor

ExpertfIKSDK g, AL Codewarrior— £ # /& 3 T-EclipsetE4E,  Fr LU# H 51l 5 CodeWarrior
JUFE—FE . KDSE 45 B R /RIKinetis MCUREAT TH04k, F P AREG S 4T .

FIHKDS G, B %67 2k — Mworkspace, 1X ELHEFEIEKDS 4248 H 3 N — L 1 13092,
N “workspace” o FTFFKDSJE, FATEHE— TR, i “File” > “New” 2> “Kinetis
Design Studio Project” , W1 117Z2 K 119F17R.
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http://www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=KDS_IDE&tid=vanKDS&uc=true&lang_cd=zh-Hans

¥ C/C++ -Kinetis Design Studio - D:\Freescale\KDS_L11\workspace

File ]I Edit Scurce Refactor Mavigate Search  Project  ProcessorExpert Run Window  Help
Mew Alt+5hift+M » @ Embedded Component
Open File... <[5 Kinetis Design Studio Projecio
Close Ctrl+W Makefile Project with Existing Code
Close All Ctrl+Shift+W C++ Project

& 117 FEKDSHHAETHE

W

Create a Kinetis Design Studio Project
Choose the location for the new project

Project name: Hello_World)|

Use default location

Locatian: |D:,"Freescala."KD5_1.1.1,"w-:|rkspace.."HeIIn:-_Wn:|rId

Choose file systerm:

A 118 MINTERZK

!

Processor to be used:

|t_-,.rpe filter text

[ Boards
4 Proceszors
[» Kinetiz E
4 Kinetis K
[ MELO
a4 ME20
[ MEZOD (50MHz)
[ ME2OD (72MHz)
a ME20D 100MHz)
| MK20DMN512Z5000 |
ME20DM51 200
ME20DX1 28 5ecd

119 EEXFMAEF
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a2, WERE T ERMIIT R TE, WK 12078,

% New Kinetis Design Studio Project =
Rapid Application Development
SDK, Processor Expert

Kinetis SDK =% #SDK

Kinetis SDK Location
(@) Environment variable
() Absolute path

SDK Environment Variable KSDK_PATH

Processor Expert ;Ell_-ﬁ %g‘-PE
Start with perspective designed for
() Hardware configuration (pin muxing and device initialization)
@ Use current perspective
Initialize all peripherals
Project Mode
@) Linked
() 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.

&l 120 #EFHMBIFF K TE
SDK & K AR R SR A SR A, B $ At 7 5B I APTCLL anff FHUART R IZEHHED
FAER PR, EARE=mFRAENE, BRI A G RN HE Mg, R B
O H SZRFSDK (LRK22) , ARAX B A] DUA) 1% T
PE (Processor Expert) J& KE-R/RKIMEH K —RKEBGWEE TR, FtLSi Ml . KT Project
Modeit T, WKL Linked, HAFTE I TS AR —EFEXM; EFEStandalone | 2§
ESEMTREER NI —140.

feJa—, miidi “Finish” BIATSER0E TRERIQIE, KDSTFAPAEHAFH) 3 A mman i 121078,
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++ - dfae_: ‘main.c -

File Edit Source Refacter Mavigate Search Project ProcessorExpert Run Window Help

% B iﬁ'ﬁﬁ'@'@vamvéaeﬁ

. Compenents - dfec_... 2 = [

b [= Generator_Config
PO fEAYPREL
4 (= Processors
& 4@ CpuMKEIFNIMOVLLL2
4 (= Components
» [ Referenced_Components
& U pin_muxPinSettings
& ¥ gpio_pins:fsl_gpio
& %] intManl:fsl_interrupt_manag
» £ clockManl:fsl_clock_manage
& 53 vartComl:fsl_vart

MESE

tore Enable MISRA rule (6.3) checking. */

uart_state_t uartComl State;

/* Virite your local variable definition here */
uintd_t data_send[3] = {"\r\nWelcome to DFAE Training!in\n\r®};
uints_t data_receive[38] = {8};

B}l Problems 32 2 Tasks B Console

0 errors, 7 warnings, 0 others

Properties

% Call Hierarchy

= CNE S R g L N R R T
) - o,
[ Project Explorer 52 a8 £y Component Inspector - pin_mux 52 %y Compenents Library = B | | %) Configuration Registers 3 =8
PN - .
_ 5| & Basic [Advanced | ¥ R EFIFE
TS dfeesdk
‘f&. Binaries 1 EE M T2 Routing ™. Functional Pmpemeﬂ Methudﬂ [uarTo -
3
b [nl) Includles Options Reg. name Init, valu ~
» (& Debug [ Show Dedicated Pins 1% FHPEER B » UARTO BDL 04
» (= Documentation T .
b (= Generated_Code £
» (= Project_Settings can| omp| oM - pac|mener| ewm| FB|n Frm| Gio|m e |mizs| - mag = 4 5::12—;2 g%
- » 2
ﬂ_ SDK L
= g Sommﬁﬁ‘ﬁlSDK ins Init  Pin/Signal Selecti.. Direction User Pin/Sig » UARTO_S2 00 -bit
[ 5 Frocessoriperipe | SEL8 - Single-ended channel 18 No pin routed Input LUKV o) s [
2 Projecinfosml — PE SEL9 - Single-ended channel 19 ADCO_DMO/AD... Input ADCD_DMO/ > mmﬂm gg
| 2 gpio.dc frdmk6efl20m SE20 - Single-ended channel 20 ADCO_DML Input ADCO.D > .
' 1 hello,world_frdmk64f120m SE23 - Single-ended channel 23 DACO_OUT/C... Input DACO_OUT/ EAVAKIDIMAZ o
15 timer_demo, frdmk64f120m SEAb - Single-ended channel b ADC.SEb/C... Input ADCO_SE4b/ v UARTO_C4 o
SFSh - Sinale-ended channel Sh N i rovstedd Inoust » ﬂ:ig—s; gg
. X o
1 5 Iptmr_demo, framk64F120m - I = I > a1 ,
b 25 sdk_test
g < ¢| core_cminstr.h lg] fsl_clock_m... ¢ startup.c ¢ startup.h [ mainc 22 P = 8
2970 Disable MISRA rule (6.3) checking. */ A

/*** Processor Expert internal initialization. DON'T REMOVE THIS CODE!!! *=**/
PE_low_level init();

/*** End of Processor Expert internal initialization. xrxy

%’i‘%ﬁ%g

R,
PERIBEE &
R B E

E

Description

& 121 KDSHEFRHE

WL G, R C2H H CrIAS, R CEEAATE I B KA F i TR, Wl

12207

T Project Explorer 52 <1===’:>| i

i3 g dfae_sdk

1 =5 gpie_i2c_frdmk64fl20m
4 g hello_world_frdmka4f120m

[ i&: Binaries
[ |@] Includes
b [ board
(= Debug

i B iR E =%

,fiﬁ Import

Select

Create new projects frem an archive file or directory.

Select an import source:

b (=% sdk_tes

ew

Go Inte
Open in New Window

Copy

Paste

Delete

Remove frem Context
Source

Move...

Rename... E".EE;

text

B R

=% Existing Projects into Workspace

FES I XT3
Ef xR

= Cemponent Development Environment

-

EL Preferences

= C/C++

= CVS
= Git
= Install
= MQX

= Processor Expert
= Remote Systems

= RPM

= Run/Debug

= Tasks
2 Team

A 122 $INEA KX H
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HEZA R FH P ACIS IAE “source” HX N, BLEHCOHE —IMHZ, & “next” 25, & —

KHEAE, anfE 12307

fﬁ' Import EI @
File system
Impert resources from the local file system. @
EEHF -

| —

From directory: C\Users\B45112\Desktop

< - Browse... )

[ [H (= Desktop
s kS Eraip

@annual party pic.zip
|=| Beyond Compare.Ink
=/ CodeWarrior.Ink
[Tl ication Fund;

< T ]

2] e BRI B 3O
<

@ ~$Develop with the SDK for Kinetis MCUs.p »

[i¥12014_MBD_Key_Battles_-_28Feb2014a.pptx

tals 1.0.pptx

Filter Types... | [ SelectAl || Deselectall |

Into folder: Hello_World_MNo_SDK/Sources

Options
Owverwrite existing resources without warning

Create top-level folder

Browse...

<Back | Met> |[  Fnsh |

Cancel

E 123 BInEA AP

mir “SERY 25, ZBENEFRIATE SCEsESnE] 7 TR T . H e Phdd B A A AR T
P SO fE4ETH) TR i AEE, 1% “Properties” , 7R3 H AN THAE A #% 18] 12484 .
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% Properties for SDK_NO_PE

type filter text

> Resource
Builders
4 C/C++ Build
Build Variables
Envirenment
Logging 1. UK HL
C Settings >
%Ed\tor
[ C/C++ General
Project References
Run/Debug Settings

[ Task Repository
WikiText

Settings

[E= ol

Configuration: [Debug [ Active ]

'] [ Manage Conhgnlahons...]

& Tool Settings | i Toolchains I 4 Build Steps |

BuiIdArti‘iacll Binary Palsersl @ Error Palsers|

(2 Target Processor
% Optimization
# Warnings
@ Debugging
a 5 Cross ARM GNU Assembler
@ Preprocessor
@ Includes
(# Warnings
22 Miscellaneous
4 83 Cross ARM C Compiler
B B Preprocessor
G Incudes 2>
(# Warnings
# Miscellaneous
a4 33 Cross ARM C++ Compiler
@ Preprocessor
@ Includes
@ Optimization
(# Warnings
# Miscellaneous
a4 % Cross ARM C++ Linker
@ General
@ Libraries
@ Miscellaneous

Include paths (-I)

88 8§ H

e AERX AR R

"./Includes/device”

"./Project_Settings/Startup_Code"
"${KSDK_PATH}/ platform/CMSIS/Include”
"S{KSDE_PATHY platform/utilities”
"${KSDK_PATH} platform/system/clock”
"S{KSDE_PATH} platform/drivers/adc”
"${KSDK_PATHY platform/drivers/can"
"${KSDK_PATHY platform/drivers/dac”
"${KSDK_PATH}/platform/drivers/dspi"
"§{KSDK_PATH} platform/drivers/edma”
"S{KSDK_PATH} platform/drivers/enet"
"${KSDK_PATHY platform/drivers/flash”
"S{KSDK_PATH} platform/drivers/flextimer”
"SIKSDK_PATHY platform/drivers/gpic”

-

Include files (-include)

ad a il

& 124 A& EFHXH

R TPEMSDKAMEHR], PAEMCUBRARMEHMIgRE, Joii &1 2 g, A/ i FIKDS
A AU AE main B 50 80 e ] B0 00— AT TRUELA CRS D 1 o

MPER T BB SR, B IS ABA TR, I TR, DR 12521 127

PR o
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7% C/Ce+ - HelloWorld/SDK/platform/hal/mcg/fsl_mcg_hal.c - Kinetis Design Studio - DA\Freescale\|

E File | Edit Source Refactor Mavigate Search Project ProcessorExpert Run  Window H
Mew Alt+Shift+N » ;ﬁv B - @v &
Open File...

nspector 3 Componel
Close Ctrl+W E % ’
Close All Ctrl+Shift+W
Save Ctrl+5
Save As...
Save All Ctrl+Shift+5
Revert
Move...
[#| Rename... F2
£  Refresh 5
Convert Line Delimiters To 3
Print... Ctrl+P
Switch Workspace 3
Restart
o
3 Export...
Properties Alt+Enter
B 125 RAIRF K TESEL
% Impo o =]
Select
E\A 3|
Create new projects from an archive file or directory.

Select an import source:

|t_ype filter text |

4 [= General

| »

Existing Projects into Workspace |

|, File Syste
E Preferences

I (&= C/C++

> = Component Development Environment

I = CVS

= Git

i+ = Install

> [ Processor Expert

I» [ Remote Systems b

HiXE

m

b = RPM
[» = Run/Debug
72 Tacle i
REEXE
e
@ | <sack ([ Nea> ] Finsh  |[  cancel
u

B 126 SAIE K TEPE2
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TR AL 2 )5, T LT RS B 7. X B TR b ARA B, 1% “Build

Import Projects
/I, Some projects cannot be imported because they already exist in the

workspace

| e =

i d
REXBERIAESANTIE

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

) Select archive file: | - | | Browse...

Projects:
L

[7] Bello_World (D:\Freescale\KDS_1.1.0\workspace\Hello_Waorld) | Select All
Deselect All
< | m 3
Options

Search for nested projects
Copy projects into workspace

Working sets

Add project to working sets

Working sets: | v| | Select... |
REAXE
.
@ [ <Back | wee> (| Fnsh Y cancel |

E 127 SAIE KR TEPSES

Project” , & 128F7R,
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l’* C/C++ - Kinetis Design Studic - D:\Freescale\KD5_1.1.0\workspace

File Edit Source Refactor Mavigate Search Project ProcessorExpert Run  Window Help
= |- & - Eiwi e el iEr el @i
[ Project Explorer 53 = O % Component Inspector - pin_init 2 ’% Comp
Ele
Eﬁﬁﬁ% E S | - Routing . Functional Properties Methodq
ower_frdmka4fl20m
4 =5 Hello_World! View Mode Options
— )
I %5, Binaries, New ¥ hw Dedicated F
3 B]J Includes Go Into
= Debug
= Docum Open in New Window DAC| ELE]
b (= Generat|
b & Praject | 2 Copy Ctrl+C |
b = SDK Paste Ctrl+V
b = Sources| 3§ Delete Delete
b (= Static_C Remove from Context Ctrl+Alt+Shift+Down
% Pez=s Source 3
Praojectl
127 hello_world Move...
17 ksdk_platfo Rename... F2
121 SDK_NO_PE
i ]
C7spkpE | Import.. :
A Export.. a 2
SEE SRR 1

&l

Build Project 2

Clean Project

Refresh

Close Project

Close Unrelated Projects

Build Configurations

F5

|_sim_hal.h

Lle main m

-

B 128 #mixILE

AR RARRS S A% 2 T, g B EGEIE A, wl T OTaa Rl 1. XIS — AT, HP

FEG 1 Jim R B S AR A R R R iR

A] PLA 24404 F Clean Projecti£ 1, & #Build.

WIFEETHT, HATRERE — MEAHKWIRASE. St RERRS AR THifisk, A “debug
configuration” , S HWINXHEAE, WK 12907,

workspace

ct  Processor Expert Run  Window Help

e~ B [ -

T E

AP EIF K
D - Qi@ E Yy e |

,‘ﬂ Debug Configurations

G Create, ge, and run config
Y
L
B * | B~ Configure launch settings from this dialog:
_; - Press the 'Mew' butten to create a configuration of the selected type.
H C/C++ Application - Press the 'Duplicate’ button to copy the selected configuration.

C/C++ Attach to Application
C/C++ Postmortem Debugger
C/C++ Remote Application

GDB Hardware Debugging

GDB OpenOCD Debugging

GDB PEMicro Interface Debugging
GDB SEGGER J-Link Debugging

= Launch Group Eﬁﬁﬁﬁ 0,

- Press the 'Delete’ button to remove the selected configuration.

o i CJ

- Press the 'Filter' button to configure filtering options.

- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the 'Perspectives’ preference page.

Bk

B 129 e kR
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REBAMFEIRE=ZAHNE:
1. ®&FRED.
K] 1297 B R IFIX =Rl i ialEe 1, XN =R FIRE S T E, CE R /R Towerti Al
Freedom#, 1 H A% 2 PEMicroffJ iR 1, X B LIPEMicroifif NI T &, TR
P AR L T BC B 2R AL o X PR EE 1 IR, e I B AR BC Bk I, e W e,
i “Debugger” #7%5, @it RARRER T, BAAWE 130878

4 Debug Configurations (==
Create, manage, and run configurations ﬁ‘
3 EDebuggertiEm

R IEE MName: Hello_World Debug
e —
type filter text Mai§| %5 Debugger B) Startup| &2 Source| 5 Common
[£] C/C+~ Application PEMicro Interface Settings. 4 XHHEED, 0SJTAGHKE ZOpenSDA =
[T] C/C++ Attach to Application i
5] C/C-+ Postmortem Debugger Interface: ¢ [OpenSDA Embedded Debug - USE Port__> +] Compatible Hardwere
[E] C/Cr+ Remote Application (1. XX E | por: (USB1 - OpensDA (DBAT4EH) -]
[] GDB Hardware Debugging = =
7] GDE Open0CD Debugging Device Name: | KL257128M4 v| == 5. X HBEMCURI S
4[] GDB PEMicro Interface Debugging Specity IP Specify Network Card P
[] Hello_World Debug E
5] GDB SEGGER J-Link Debugging 5 ¢ 53¢ 131 Additional Options
I Launch Group [C] Always mass erase on connect
Use SWD reduced pin protocol for communications
Hrdware Interface Power Control (Voltage > Power-Out Jack)
Provide power to target Regulator Output Voltage Power Down Delay ms 1
Power off target upon software exit |2y Power Up Delay ms

Target Communication Speed
Debug Shift Freq (KHz) @ | 5000
[] Delay after Reset and before communicating to target for 0 milliseconds (decimal)

GDB Server Settings
Launch Server Locally

6 RX B
' : Revert
Filter matched 10 of 10 items

@ o)) oo
i

A 130 BEEAREDRFER

2. HJE i “Debug” LAE, SSFFEREF T 8. FEF T8 5E a2 90 B A,
Hor &6 D) EZ IR an i 131K 13257

lesign Studio - D:\Freescale\KD5_1.1.1\werkspace

rch Project MQX  ProcessorExpert Run Window  Help
H‘* BN e B0 imE g

% &7 | i T = 8 (9= Variables ©g Breakpoints i Registers 82 | = Modules
Ebugging]jﬁﬁiﬁiﬂ Name Value

[+ B General Registers

BEEX M FHFE0E

: Breakpoint)

A 131 ARAEPH T ELNFESEEE D
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[£] arm_math.h [g] core_cmFunc.h [¢] core_cminstr.h ] fsl_clock_m... €] startup.c €] startup.h
/*1lint -save -e97@ Disable MISRA rule (6.3) checking. */

— int main(void)

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

/* Write your local variable definiticn here */ x
uint8_t data_send[30] = {"\r\nWelcome to DFAE Training!\n\nir"}; éﬁﬁf?‘ﬁg&
uint8_t data_receive[38] = {8}; ‘fTE{J’E[E

/*** Processor Expert internal initialization. DON'T REMOVE THIS CODE!!! ***/
PE_low_level init();
T__E"‘& /*** End of Processor Expert internal initialization. *xES

ﬁ}ﬁ uart_state_t uartComl State;
uart_user_config_t uartConfig_user;

A 132 WRAHEHHIAREERE D

3. FEVBASTE LR T RRSRI CI b, AT DL ATIRRD, AR SRR, (R T
77, WTLAREM A, A AT AT B

KDSIEA 1R 2 HAB R ZhREAE -ITE, F ™ B Cnf IEE R R ARSs,  tn] BLZ B AR OGS0

6.2.3 AHEE/EFR (PE) HIfEH

PE (Processor Expert) , 72 KER/RHEHK—KEALEE TR, i ERARfFEE T HF
AMAT MR T RS MCU R & MR . DIREEATECE., RIS B 3 A0 SRS, I HARYE AN FE
i, AR ZHIhRE R LE AT IR .

A TPERIFEE, F ] L G e 52 KRR e -, A 7R ZE LA A2 b0 & 3, R ER R4
ANHEATIESE, (A SE I MCURJECE

PEAMFIA R, — Mg il =15 20, SR AEKDSECodewarrior B[, B IARINTE
T, ADMB @A 55— @S2 PESR A, 4=#KAYProcessor Expert Driver Suite, H Hf
BOHThUAC10.4, AT IE A0 R T 3

www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=PE_DRIVER_ SUITE&uc=true
&lang_cd=zh-Hans

PAR s SR T i A — S, B RS RSO AT i — 2, AL AR AEKDS F IIPER N, [
I AEIZ /N iR, TR BB — N L R PERR AR A A A

{EHT 8 TRERI IR 2 3EPE, (#n]/E TR T @EEPERE E MATIMCU T (RRERAE S RE S 0L
KDSHUBTIE TRE S S AN CAT LRER AR o FIZ B PER SRR N L. BRI 51 =
AT

1. B, BAPEMECE EA A 13387,
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EMELEIS A $ArE ST ST MMM % CraTEER T e
{75 Project Explorer 52 =g @nentlnspedor LPTMRD_22 (\\ Components Library Basic 0 7=
B % d | “ Properties MEthods] Clock Dlagram] Efﬁ‘—.rﬁm E{]ﬁﬂ#
b 3= dfae_sdk
b 125 gpio_i2c_frdmlBafl 20m Component name  LPTMRD
4 95;““-‘”5'“‘ ERERE | oeice LPTMR)  ~
b [y Includes Ejz)r\ E 3=J&
» (= Documentation Settings "_Pins | Interrupts| Initialization
3 Ey Project Settings Clock gate
[ [~ Sources ﬁﬁi Clock settings
€%y Processorbxpertpe Clock select Internal Reference Clock -
Projectinfo.ml itch filter | Prescaler/Z; Glitch Filter not supported
b &5 hello_world_frdmk64£120m Prescale value/Glitch filter  Prescaler/2; Glitch Filter not supported =
& =% hwtimer_demo_frdmk64f120m Prescaler bypass Mot Bypassed -
i EES P
& =% ksdk_platform_lib_K64F12 ——
(=] Iptmr_demo_frdmkb4f120m A .
b B2 sdk test Tee running
-
% Components - Hell., 32 = O Input clock frequency 16,384 kHz
- Period 0.0610 ms
=R i Input 0
> = Generator_Configurations [ =
o o PERTAR & #9854
4 (= Processors
& 4 Cpu:MKEAFNIMOVLL12
4 (= Components ',
& Ui pin_muscPinSettings —

& {F LPTMRQ:Init LPTMPR
- (= PDD \e] core_cmFunc.h €| core_cmlnstr.h Le| fsl_clock_m...

Lg] startup.c c| startup.h [ main.c 82 ' (g fsl_os_abst.. €]
mﬁaiﬁmﬂﬁﬁ: 41 /*lint -save -e97@ Disable MISRA rule (6.3) checking. */

42- int main(void)
2 1 P

3

B 133 PERECEEAHE

2. {EPEH, MCUMRZEA MRS D) R A — > Component (FifF) o P /& 2L H
AN ER B ThAERY, 7E P 133/9“ Component Library” & H s BN AT, BIRANE 1345778
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l‘ﬂ CfC++ - Hello_Werld/5DK/platform/hal/mcg/fs|_mcg_hal.c - Kinetis Design Studio - D:\Freescale\KD5_1.1 0\workspace
File Edit Source Refactor Mavigate Search Project ProcessorExpert Run  Window Help

RO SR PRSI A G CAE S R A e e

[ Project Explorer 33

&=
1 adc_low_power frdml@?ﬂl;?J B @ Alphabat\cal\l A“im”m 4ﬁﬁﬂ#ﬂﬁ

4 =5 Hello_World

i
= B8 % *Component Inspector - Bitl % Components Library 32
-

® Binari Component Component Level
3 inaries
[ 3 Includes |» (= CPU External Devices
b é Debug a = CPUlnternal Peripherals

> [z Communication
> = Converter
| (= Interrupts
> [Z= Measurement
b (& Sources . g :ﬂem:ry | Initializati
. 3 eripheral Initialization
[ [= Static_Code

% ProcessorExpert.pe L= ort_O ﬁ@ﬁ:fh\; ﬂiﬁ' ﬁjﬂ]
Projectinfo.xml ‘LI- H!gh
11 hello_world_frdmkB4f120m G B ig

@@ Bytelo High
[+ (= Timer
| = Logical Device Drivers
| (= Operating Systems

i = Documentation
I = Generated_Code
= Project_Settings
» (= SDK

4 :l;c Hello_World_Mo_SDK
b [mj Includes
= Documentation
[» [~ Generated_Code

> [~ Project_Settings b & Software
I [= Sources
b (= Static_Code
% Processorkxpert.pe
FrrEEI T Filter on for MKSOFN1MOVLQL2 (Hello_Werld_No_SDK)
121 ksdk_platform_lib_K64F12
L1 SDICNO,_PE fsl_sim_hal io_pins.t ins.c hard init.c fsl_int
(=] SDK_PE s _-_-|m_1>_..‘J gpic_pins.h gpio_pins.c hardware_init.c sl_interru...
#endif
q [ I 1 b #else /* case 2: use default osce*/
/* System oscillator drives MCG clock*/
mcgoutclk = CPU_XTAL_CLK_HZ;
%5 Components - Helle Werld_.. 32 = O #endif
-
RSN else
4 [= Generator_Configurations {
Q RAM /* Reserved value®/
Q FLASH return mcgoutclk;
b = O5s
et telk;
4 (> Processors , return mcgoutclk;
b B Cpu:MKSOFNIMOVLQL2
b 4 Cpu:MKSDFNIMOVLQL2 =/
..... nts EOF
iﬁii]l] I‘ﬂcomponent

B 134 #inpr& K component

134 FrH T “Components” B4R AR FIHEFAIEZET7 X, AT DURYE B S ) 158
F. Hrh “Categories” RN INEE S IE,  “Alphabetical” FRn1%H F R, HEFE
XA

WA — S TmEER, RN TSDK, HAPEH ] “component” ;& A—FEH], K NSDK
T B AN R RS BR 5l , - an &l 135018 1367
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’% Component Inspector - Cpu % Components |

Categories Alphabeticaq Assistanq Prucessurq

Component Component

i+ [= CPUInternal Peripherals
= Kinetis SDK

i = Operating Systerns
= Software

B 135 & SDKAFIComponents

% *Component Inspector - Bitl % Components

Categories Alphabetican Assistanq Processorq

Component

i = CPU External Devicesi

[ = CPUInternal Penpherals
> [= Legical Device Drivers

i = Operating Systems

[+ [ Software

Component

B 136 ¥H& SDKRfHComponents

3. RPN “component” , AT ALK HHATECE 1o AL EALPTMR A K i B anfaf xof
“Component” B1THECHE

LPTMR (Low Power Timer) & —/MEIIFEEN 25, EMCUL TR IhFER TS, 598 RE
fg i i 25 e B NI BR, 1E 5 THEOE S AR T . LPTMR N EB 8 & — A 3 sl B i o H 58S

IHeE S RMEEAT RS, PR WSS . AEPETX LPTMRIEAT BC & 12D BRI & 137
B o
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=

slerer £

S-S
sdk

8

e
i2c_frdmka4f120m T f_i 3 omponent name  LPTMRO
World T .
_Worl T TDevice LPTMRD =
cludes = E
scurnentation Settings

Pins | Interrupts Initialization}

znerated_Code

Clock gate ﬁﬁELPTMRE{J I‘—]E

‘oject_Settings
IUFCES Clock settings
[FE=smEnainE Clock select internal Reference Clock - ﬁ%ﬁk ﬂsj‘@:l:l ﬁ
‘ojectinfoxml i : :
Prescale value/Glitch filter |Prescaler/2; Glitch Filter not supported = |,
i ' - B B PP IR SR
Prescaler bypass Mot Bypassed -
nts-Hell.. & = O Compare value 0 ﬁm%ﬂﬁ [:hﬁ-ﬁ
=R = >> 1| Free running [
rator_Configurations Timer mode Timer Counter ~
Input clock frequency  16.384 kHz
. Period 00610 ms | TROES B f it JE 4
ou:MEG4FNIMOVLL1Z
jonents Pin select InputD -
n_mux:PinSettings Pin polarity Active High -
"TMRO:Init_LPTMR
BJEAXE

A 137 ZEPEFXfLPTMREHTHEE

I FEPPIR, BT PAUSE R LPTMR L & 1 o B 137 A0 T 3 3 20 1 PR 28 gl A o)
LPTMRATHCE 4071, LPTMRIE G 2717 a5 B bithr 1 € X AR X 8, H A AH
LT MR ATT, N EARE XA KT S i w B g AT i BRI AT . AR AR AT
15 15 R R AL AR AT 2 BT B 2
X LA S S

o L, KWIRALIWIECE S EAATR R, (HEFFALT LA O E, BIRASHH AW
—BETAIERIE, ANFEMbIAL 2 BT RE AL REL, Btk Arge I B . wiRH P &
Fa NS, AR AE R B X Fbith A A% a2 HPEHHTRCE, ¥ie Bahidn
ek, ik 138F7.
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% *Component Inspector - LPTMRD 532 % Cempenents Library

Basic |Ad|.ran
B3 Properties Methodq Clock Diagramw
Compenent name  LPTMRO

Device LPFTMRD =
B Settings Pinsw ]ntenupis} ]nilialization\l

Clock gate Enabled -

Clock settings

Clock select

|Interna| Reference Clock - |
Prescale value/Glitch filter

Prescaler/2; Glitch Filter not supported — | This value of prescaleris illegal in Pulse Counter mode.
. Prescaler bypass Mot Bypassed

=

iR R#EPulse CounterlFE® F
Compare value 2000 ﬁﬁﬁﬁ%jﬁ?ﬁm
Free runnin
Tlmm ﬂ&ﬁﬂ

Glitch filter length 30,518 us

& 138 PERIH4ERT

Ao, R FEFFFLPTMRA W, WFEX H AW T e E, W 139K, AIMNET L
AN W AR S FEF . EGenerated Code H =% ~, 7] LAFR 2| 5 HC B R B e, A&
44 FH (A HR LPTMRO, AT LUK B2 S 2 LPTMRO.c, - BLTH A DA I PE A= B HH T Al
KZREFEA,

WCICE - H =
File Edit Source Ref.

ey
BL_IBX

R R A S 5~3'f\_mv' W@~ d-C B0 QridO &/ v~y

(25 Project Explorer 32 =B

- vy
| @

%) Component Inspector - LPTMRD 23 &) Components Lil

8 R bvopenié' Methods | Clock Diagram
LI adc_low_power_frdmi64f120m -

b % Hello_World Component name  LPTMRO
L1 hello_world_frdmk64f120m S, TPTNRD Te
4 15 Hello_World_No_SDK S e -
b w Includes Settings | Pins | Interrupts _Initialization
o (> Documentation 1%/~ H 3% L . z
Ca.. . Generated Code Interrupt NT_LPTimer
o [g Bitle Interrupt request
» (@ BitLh Interrupt priority 0 (Highest) =
v Le Bitlolddl.c

BRname  CCLPTMRISR LPTMRISR

Timerintervpt () X BAHWREERR S
1% & =

m

>>

F 139 FEPEFHF )G % E it

P AT EAELPTMRO.cSCAF AT, I E S ik 55 1 5 A
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Events.c

" pusssssss

/1
}
*/

e s QI ID i B 5 R 0 4% AR R

// NOTE: The routine should include actions to clear the appropriate
1/ interrupt flags.

ERERLT, RESXME RS EF

FONTHREANTH], ANF] “component” HIFC B ZHIBK, XEMA——A T, EMAHERKAZAR

B 140 %5 TR ESF

o] B LR, P AR R PR T e B R 2

PERR 1 AT LLEIEAL I 7 A AR A SR, AR Bt T KRB B ELAPL, IXEEAPLS I 5 AL

BB EARN A, A DR T ERGEAT I, SE O R Zhag, Al 14107 .

R:, Project Explorer &3

a =5 KL16 WLT
1S ﬁ." Binaries
b [ail Includes
&> [= Debug
[ [= Documentation
[ [= Generated_Code
> = Project_Settings
4 [~ Sources
> @ Events.c
[+ [n| Events.h
¢ L€ main.c
[» = Static_Code
% ProcessorExpert.pe
Projectinfo.xml

5. Components - KL16_WLT 2

I uart)_console:ConsolelO
4 |72] UART Test:Serial_LDD)|

M Init

H] Deinit

M| Enable

™) Disable

] SendBlock
M ReceiveBlock
M| CancelBlockTransmis|

S-S

Vl:lﬁ

% Component Inspector - UART Test E3 ’»% Components Librar

= Properties | Methods E\.rentq

Init I%ﬁ-u: generate code
bt PEF=A:
e AT
SendBlock
** | ReceiveBlock
CancelBleckTransmission
m CancelBleckReception
S ® Y= OB GetSentDataMum

- ]
Vectors.c TULh

— int main(wvoid)

BiR &

/*** Processor Expert internal initialization.

/* Write your local variable definition here */

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

DON'T REMOY

M| CancelBlockReceptiol
M| GetError

H] GetSentDataMum

M GetReceivedDataNun
M| GetTxCompleteStatus
M SetEventMask

H] GetEventMask

M| SelectBaudRate

M GetSelectedBaudRate

M| SetParity

Immediately cancels the running transmit process started by method SendBlock. Characters already stored in the

transmit shift register will be sent.

LOD TError UART Test CancelBlockIransmission(LDD TDeviceData *DeviceDataPtr):

-Return value: Error code, possible codes:
[ ERR_OK - OK

EEvaUR ]

ERR_SPEED - The component does not work in the active clock cenfiguration,

ERR_DISABLED - The component or device is disabled.

-1. parameter: Device data structure pointer returned by Init method,

T

Problems &= Tasks Bl Console 2 Properties Ca

ﬁ GetParity

] SetDataWidth
M| GetDataWidth
H] SetStopBitLength

w[ gt
RESE

Processor Expert

LNLDE HGL L@ullE WLl Su vl = b AN URN QINWG LG AT WL ESDUT LAPT LarLeaed
Processor Expert license file = not used (no license file)

Nov 27, 2814 3:46:39 PM Successfully started Processor Expert ser
CDE: no license found, using Community Edition License

4

141 FFBPERIKDSE S H
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FEZCIAIIPELLFHE S, W] A 2T 1R 2 ¥ 08 20T LA A
BEPRF R BORMEE . BCERRSEIIRE,  #A X R e L

KT XA R BCEARTT U
1E 47 M MethodshrZE i,

PAUARTHLE 41,

KA . EAHMPEASAES, PEAAISSEEIMR U A ER, R &SRR,
FH P AE A8 FH R B0, BT DL E Bt T Ha B, ﬁu@lmz%ﬂ@mﬁﬁT

SRR T a“'*** End of Praceggar‘ Expert internal init
[» uartl_console:Consoleld -
4 73 UART Test:Serial_LDD /* Write your code here */
H Init /* For example: for(;;) { }
B Deinit BAndas  — printf("Hello World \n"); ﬁgﬂﬁjﬁi
M| Enable
M| Disable /*** Don't write any code pass this line,
M SendBlock S*** RTOS startup code. Macro PEX_RTOS STA
Il ReceiveBlock = #ifdet PEX_RTOS_START )
M| CancelBlockTransmission #E::;RTOS—STARTU’ /= st
M| CancelBlockReception /*** End of RTOS startup code. ***/
M| GetError /*** Processor Expert end of main routine.
M| GetSentDataMum L4 for (53041}
— Lt e Eopendt ool o e o
Bl 142 HEZhR%

€] Vectors.c

S I o I Y, T N T 6 B e I o TR o R W, R = Yy 6

i

.."I*

[c TULh

/* Write your code here */
For example:
printf(“Hello World “n"};
UART Test_Init();

UART Test _SendBlock();

/*** Don't write any code pass this
J*** RTOS startup code.
#ifdef PEX_RTOS_START
PEX_RTOS_START():
#endif
/*** End of RTOS startup code. **9
/*** Processor Expert end of main n
for (5501}
/*** Processor Expert end of main
} /*** End of main routine.

[ PE_]

[£] Cpu.c

for(55) { } */

L

Macro PEX_R

DO NOT M

K 143 m¥HEsHl)E

WL, W
K brafE et Eis b, S

A DLEARIE £ 5 ZEPEZE s LEACRY, P FEAEAIRS, Al DOARYE 5 QiR

FEKDSIAEE M FHPESHT A & F Bl A HE DX e N %%, 2 N RS ki — T2 PE
Driver Suite T..H.. PE Driver Suiteft) 3= - a0 & 144175 .
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' CfC++ - KL16_WLT/Sources/main.c - Processor Expert Software
File Edit Source Refactor MNavigate 5earch Project ProcessorExpert pVision Run  Window Help

mifhs B ®-&-H

BHr-OwDe Bl @ -8~ G- @-%~0Q

[ Project Explorer 32| = B

Og|e 7
1.7 DFAE_PE_IAR
4 5 KLI6_WLT
i [= Documentation
I [= Generated_Code
[ [= Project_Settings
4 = Sources
i [£] Events.c
i [n| Events.h
b g main.c
[ [~ Static_Code
% ProcessorExpert.pe
Projectinfo.xml
7 KL26 MCG
L7 PEIAR
12T PE_Keil

% Compenents-... &2 = O
Htéa v
4 = Generator_Configuratior »
# FLASH
I (= OSs
a [= Processors
b o Cpu: MKL16Z128VEN| ™
a [~ Components

% Component Inspector - AS1 (2 l% Compenents L|brary|

Propertles Methodq E\rentq

INLEMTUPL EMVILE] EVETNIL | JELLITIYS APILIGIZILIUTT | L FU L IUCK] CUTIIYUTALIUTT SEIECLUT

Data width 8 bits -

Parity Mone -

Stop bits 1 -

Loop mode Mormal -

Baud rate 115200 baud E] 115318.154 baud
Wakeup condition Idle line wakeup -

|| | Stop in wait mode [

Idle line mode Starts after start bit
Transmitter cutput Mot inverted -

Receiver input Mot inverted -

Break generation length | 10/11 bits -

Receiver

RxD TSI0_CHZ/PTAL/UARTO_RX/TPM2_C -

Rvl min cianal
4

B @ Cpu.c | @ main.c | @ PE_LDD.c | @ Vectors.c | @ Events.c | @ PE_Types.h

/* User includes (#include below this line is not maintained by Processg

/*lint -save -e97@ Disable MISRA rule (6.3) checking. */
- int main(void)
/*lint -restore Enable MISRA rule (6.3) checking. */

» J BitL:Bitl0
4 T3] ASL:Serial_LDD /* Write your local wvariable definition here */
M Init
F /*** Processor Expert internal initialization. DON'T REMOVE THIS CODE!
H Deinit P
Enabl PE_low_level init();
g nanie /*** End of Processor Expert internal initialization.
Disable
M SendBlock 4

M ReceiveBlock
M CancelBlockTran

M CancelBlockRece U errors, 2 warnings, 0 others

M) GetError Description

— . .

.. Problems &2 lL.Tasks| El Console| =) Proper‘tles| =1 Search| Call Hierarchy

& 144 PLPERIERE

MEHRTLUE H, B HIPE Driver Suite 7t [ 58 S /EKDSH JUF-—4F, FL b, HTHE SR Z
K Eclipse{EZE A ZE ), R AETH, FH G W IEAMFER . F IR PEM 77k,
RYAHER, HPO TS EEHKDSE T,

XTSI HIPE, HAW A& EEE:

. RSLPIPEF I T BARAG g . K, IBAT SR, (HSERR_EARST KIPER AN G 1 45
TR SR AE, PIUX ST RE AN RERE AN, AR X e Iit, 27 2 —2E R A
) 7L o

2. MOZIPEAIE TKDSHIHL T, ZPER] LU= A% T2 =7 IDE (LLUITAR. Keil) [ TH2
ARG, 72 AR RS T DL BB AE 28 — 5 IDEH 4m BEIa AT - Bt TIARK U, F P R EZEMEKIAR
TAEH A ICFEE 30 (Keiles H 3R BINSCECH) , At B Fmemory 1 73 BCRI AT, 41
14517
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[ Project Explarer EX] <;==:>| @ =0

% Compenent Inspector - Cpu 3 l% Components Library|

C7 DFAE_PE_IAR

Properties (Methods (EventsIBuild optiens I: Resources

4 5 KLE_WLT
I [= Documentation
I [= Generated_Code
> [= Project_Settings
4 (= Sources
| Events.c
i [n Events.h
g main.c
[> [= Static_Code
% ProcessorExpert.pe
ProjectInfo.xml
7 KL26 MCG
1] PEIAR
7 PE_Keil

T Components - KL16_WLT &2 = B

Compiler

EE: |].AR ARM C Compiler -
Generate macros

FLASH registers initialization

Unhandled vectors . User initialization | Generate ICF iile“

Unhandled vectors | One handler for all - llnker)'i':ﬁ‘

Unhandled int code 2 line(s) E]

S

aa ||
4 [= Generator_Configurations -

Q FLASH @ Cpu.c | @ main.c | @ PE_LDD.c | @ Vectors.c | @ Even
> = 0Ss /* User includes (#include below this line is not main
4 = Processors %a‘ﬁﬂi

= /*1lint -save -e97@ Disable MISRA rule (6.3) checking.
—int main(void)
Bl 145 PEFAIARKIEE

FEA TR, ATULEZESARIARY . B 4EE “Tools” = “Options” NI LI, X5 HIAR
AT TR, BITREANIA AP XMLSCAEIET, Wi 146 7R .

IDE Opticns

-Key Bindings
-Language

- Editor
-Messages

roject

- Common Fonts

‘.. Source Code Control

7 IX

Stop build operation on:

Save editor windows before building:

Save workspace and projects before
building:

Make before debuaaing:

Reload last workspace at startup
Play a sound after build operations
(Generate browse information

No source browser and build status ug
&ﬁﬁﬁ Enable project connactions |

File Edit View IProject Tools Window Help

‘D Add Files...
Workspace | Add Group..
Kinetiz k. 100MHz: ~ Import File List...

F. &n BE 4 I AddPro»jectConnection...I

a8 v
F= 0

Edit Configurations...

o

Connect uging:

Add Project Connection E

18R Froject Connection

Infineon DAVE - |

146 IARFERANTE
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6.3 FEAHM B HL G RE 2]

T PR, FRATN R /R Kinetis MCUR KSR Tk T RBEA THIP AR, R
THAR A, ATLLUERIF SRS A RN AR T . B AMCUSSBH KRS ESEL, H
sEKinetis A [F] ZFIMCUR AR R CLLWnSPD BAA & BER [F — 1, PR (R At K [R) /N Se
P REESE TN R, TRURTTEM AR, AR HIK22, BEEN— &R
Fl b, thinKed. Aokt LR EARRENBR, 4655/, NELEETIE.
TEFFIEATT 20T, BT EZNH— FTIMEEA KA. MCURIAE, 1R RFRREE Bl o 27 77 4 (1)
WEERAE. £ CERREFNT, B ANFESHEE 4T, RS2 RN bith
WeEH -4, WINSIM_SCGC577 1748, HHH —1PORTAN. . [FIIFA T EEAbith 2 &
X —A mask, LLAISIM_SCGC5 PORTA MASK, X/ maskF R IXA 774745 FIPORTAN [ i
Ao FTCLAN R EEXH X MPORTANMI B 1, 7 LA X REIACHD .

SIM_SCGC5 |=SIM_SCGC5_PORTA_MASK;
[FRE W R X — 2350, AR AT DU A

SIM_SCGC5 &= ~SIM_SCGC5_PORTA_MASK;

XA ERAEVE A W] LT (0 B — Dbt AT IR R

6.3.1 BJapiER

P E AR RGO, X2 4 Kinetis MCURI I 2 R 48, 10 B ERE BAATC B
BB, PAKinetis K22 441, i 40 RGHE R 147178

MCG SIM
ML e Ioal MCGIRCLK. Clock options for
32 kHz IRC - MCGFFCLK } soma peripherals
(sea note)

Core / system clocks

Bus clock

MCGFLLCLK
MCGPLLCLK I'\

G
MCGPLLCL )
MCGFLLCLK/

IRCABMCLK

I IRCABMCLE

DSCERCLK_UNDIV
OSCERACLK e

peripherals (see note)

Clock options for some

RTC oscillator

N ERCLK3ZK
PMC
32 768 kHz —] Lro
XTAL32 [ \

RTC_CLKOUT }I

IRC48M internal oscillator

IRC43M logiclINCABMELK

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

E 147 Kinetis K22fi 40 & SAE &
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M 147 AT UL R, K226 55 TMCGHEL, SIMEEL . HEi5 Skt DL & f B4 BEA L PMC, 3
IR e AR R T TR AL S AR (K B R, B R PR AR BRI — AN I KHZ AR Sh R 8 158 1%
BN RGBS, BB REMCGASIMIX AL, R4 Bk AT /44

6.3.1.1 ZHEMMRESR (MCG)

MCG (Multipurpose Clock Generator) #Ht N Z8iAHHA (PLL) FI@iAA (FLL) , &A™
FrNE B RSP (4 MHZ) AR PGS B (32 KHz) o« A AT DUR S 75 SRIEBEA R 1)
I, B EANFE R B R T, R AE & AN R A B E T

MRAEPLL/FLLIS AL, AN AR B i, MCGHEHE 7 9RIAN A (1) TARREE, 40 2

o U TAE R NI (FED

o BUSIA TAE At Eh AN (FEE)

o BUSIAGEER v NI B EC (FBD

o HUSIIFE S AN B (FBE)

o UM TAE 4 e (PEED

o UMM FZE A i (PBE)

o RINFESSIE I (BLPD

o fRINFESIE A EP L (BLPE)D

o fFIEHEX (STOP)

BUA TAE A I B (FED 2MCGHRABERINE . MCGREER 1A [F) TR ({5 14
RSN AT LRI E i, ik 148 . Kl 148 bR A 2 i I e e, R I
R Ce X, A e I RIPEERL S AR NG, ik 10 i A 1 LB i 283 APEE
F 2 e i e

Reset

148 MCGLIE#AHE#HRE
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HAMCU L Ja M BV AEFEL E)3 s, S B P 8hmRBPiRE, 43k A\PEE
B SIS SR B B an B 14957

mMCG
2MHzZ IRC B
32KHZ IRC " MCGoUTCLK
FLL
—
L
PLL
MCGFLLCLK
I MCGPLLCLK

EXTAL
XTAL [=

EXTAL32 XM RTC
XTAL32 [Q-{ OSC

B 149 PEE#R T KB &b

MCGHIZAE, LR &R TR E, AMPLL/FLLECRE I E . X MCGIREH s, 24
AT CUR T, B aasin kit T, (HREMCGERIIGEMX R &, TAwEE, T
B SRRz 7T, IR A KA, SR AR, X HEHEERHPE T H (Processor Expert) RKAERY
X R EARARS, ASCSRTTI—FE, R KDSH 5.

FIHFKDSJ5, 72l i “Processor Expert” , o IR BB B U . AN TMCUR UL, 6
[P BT E, BrUATEAR 7B —FE KA 0 “ Component” o Bt B I 8h AT 44 ] 15031 4]
1537~ K2 SR IEAT
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@ Methods ' Events Build options Resources
&RFF [Clock setting>> Low power mode setings Watchdog settings | Pin/Signals|
X JLA PR L | Init clock configuration 0 - Default part configuration ~
| — =
i oo X E R
Slow internal reference clock [kHz]  32.768 32.768 kHz
s o it B PPIR
Tambdeaddiesi | 0art R, BN
TR B R
Fast internal reference clock [MHz] 4 4 MH:
Intialize fast tm value
>> | | [ IRTC oscillator
§ |0pF -
uwmo #ﬂﬂ'ﬂ!ﬂl
Clock input pin
Pinname | EXTALO/PTAIS/FTMO_FLT2Z/FTM_CLKING -
Clock output pin
= o Pin name | XTALO/PTAL9/FTMI_FLTO/FTM_CLKINL/LPYMRO S ~
©a Clock frequency [MHz] 8 Mz 4T AL
Capacitor load OpF v
Oscillator operating mode  Low power ~

B 150 BERGHIN o

Clock zettings - Low power mode settings | Watchdog settings Pins/Signals

mdxk:onﬁgwm 0- Ddoun part configuration ~

FOXEHRTHHER

[ Clock ¢ configurations ™

g XEAUBEEFRENHER. HOEFEHRS

Clock configuration 1

Details for selected row:
Clock configuration 1
Configuration descﬂybon Default part cod-gurmn

‘ hlaml reference clock )(B

| MCGIRCLK clock i) SR B h E B9 48 e AN

| MCGIRCLK in stop [:
| MCGRCLKsource Siow - TEIHFE

! MCGIRCLK clock [MHz] 0032768 0032768 MHz

|

151 X hIRETIEE
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Plopenin\\\Me(hods}Events Build options | Resources |

Details for selected row:

Clock configuration 0

Configuration description Default part configuraiion

>, et

(Interal reference clock Externsl ref —<b@\ywmmmwe]$§m clocks
Mcmode @D MCGHI T AEHESR

| MCG output clock PLL clock

| MCG output [MHz) 100 100 MHz

| MCG extemal ref. clock source | System oscillator0 ~ | BEMCG (] Bf 8p I8

| MCG exteral ref. clock [MHz] 8 8 MHz

| Clock monitor

| Fllsettings FLL ¥ §
FLL module
FLL output [MHz] 0 ] ~ | 0MHz FLL is disabled.
MCGFFCLK clock [kHz] 3125 7‘31.25 kHz

22 Reference clock source Extemal clock  ~

Reference clock divider | Auto select ~ | 256

FLL reference clock [kHz] 3125 3125 kHz
Multiplication factor Autoselect ~ | 640
| PLLO settings PLL# 8
PLL module
PLL module in Stop

PLL output [MHz] L 100 - 1omi: PLLAYZM, R fY53

Reference clock divider Autoselect ~| 2

PLL reference clock [MHz] 4 4 MHz
Multiplication factor _Ayto select ~| 25
| Loss of lock interrupt

& 152 MCGHI#E

T C/Ces - Hello World/Sources/mains - Kinefis Design Studio - DAFresscaldDS 11 Oweoriopace
. A ¥
File Edit Source Refactor Mavigate Search Project ProcessorExpert Run Window Help

E e SRR ACRA A A R S =R SR A deh el s e

i
R
[ Project Explarer 52 = a 4y "Component Inspector - Cpu 52 £y Compoenents Library
&l
5| % Properties Methodq Events | Build options Resourceﬂ
57 ade_low_power frdmk64f120m —
3 Clock configuration
4 =5 Hello_World
> 4 inaries 0 Clock configuration 0 .|
» [l Inclucles
b (= Debug

» (= Documentation
b (= Generated_Code
b (= Project_Settings

> = SDK Details for selected row:
» [ Sources
» (= Static_Code Clock configuration 0

%Y ProcessorExpert.pe
Projectinfoxml

P ——
1 hello_world_frdmk64f120m Internal reference clock fgmmal reference clock fmcs settings f\re.y low power modef System clacks
7 ksdi_platform_lib_K64F12

L1 SDK_NO_PE Core clock prescaler Autoselect = | 1

Configuration description  Default part configuration AaxE

21 SDK_PE Core clock 100 - 100 MHz
Bus clock prescaler  |Autoselect ~| 2
>> Bus clock 50 - S0MHz .
External clock prescaler |Auto select ~ | 2 ﬁﬁ%jf‘ﬁ ﬁ’iﬁﬂj mﬁﬁ
External bus clock 50 - | 50MHz

Flash clock prescaler Auto select ~ | 4
Flash clock g -] s
PLL/FLL clock selection PLL clock

Clock frequency [MHz] 100 100 MHz
USE clock settings

USE clock divider 2
1

2. Components - Hello_ World 52 =g USB clock multply
fJ = USB clock 50 50 MHz

4 (= Generator_Configurations

B BE MUK R
o P A ARG
4 (= Processors 4

B 153 MCUR# B IRE
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I LT b iR, R DS A RGP B E . AT IR, A7 S IR K AN i34
W, ZMYATMCGHEIRA %, ARG kR EPEEM I, KA BEXN FLLE R BEAT I &, thit
A7 RFLLI e B It 2 KL o

6.3.1.2 REERER (SIM)

SIM (System Integration Module) BEHRAZEHLE WAL Bl SR8, M LI 2. FLASHAF
fitige . USBREIELI B0 55 RGN &, Ml E A T MCGH th AL B (1) 3 9 2 4. SIMEREUE H
TGN B 50618, FT A B, SC PR A AR, i, IXSGIP) 114%, AR
BEARR S 7 DI AE

{HIEX T SIM G AR AN AR H I faf B, R EOGERXAE A A /728 B AT . SIM_SCGCxHISIM_CLKDIVx
(xTR1-TINET, AFEEFEAS A ZR) .
1. SIM SCGC (RZiM #1114 System Clock Gating Control) : IX—H 77 /7455 il /MK A HLT
BRETIF . BATTLASCGCAZAF 2% NI IUARTOAZZEFI UL BT, Tt o X R IR 11«

10 UARTO Clock Gate Control

UARTO
This bit controls the clock gate to the UARTO module.

0 Clock disabled
1 Clock enabled

& 154 SCGCAFHFRFUARTON I E X

R ETT 5 BOC FIUARTORE S I, 75 R e 7 5 (R BB B3R A X IX AN A AT 43 AR R TT
X T AR I o OG,  HEk E AER ARSI, A B SRR A AR F Y

2. SIM_CLKDIV (& ZiHt 84 4iiSystem Clock Divider) : iX—2H 25 /7 25 4% HIMCGHi Hi i 8 J5
ISR T, D ECgh A% M2k, Flash%. DACLKDIVIZA7#% - IOUTDIVIAL A, F
Wb X R IR -

31-28 Clock 1 output divider value
OUTDIV1

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[LPBOOT].

0000 Divide-by-1.
0001 Divide-by-2.
0010 Divide-by-3.
0011 Divide-by-4.
0100 Divide-by-5.
0101  Divide-by-6.

B 155 OUTDIV1fALfIE X

AT LUE X 475 L T MCGOUTCLKZS A AZ I8 1 4340, 225 — T Ji T P K220 8 43 e
W, HEWME, MEFETE. REH “Processor Expert” T, Frf XX L fil {7 i I
B HRAE R AT DUIE i BT A ST A I 23R S
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6.3.2 GPIO

GPIO& A MCUM I i A I Th g, MVOR AR A S IEA RS, R E DHJ A w17
Ao

B 6 ERATPInMux W & . B TR IIHR, SAEIRZ A ThRe e R — M E A,
FUEAT i, w5 AT A . R LAK22 941, 7E T Signal Multiplexing and Signal
Descriptions® 17, 2 — N EA& PRGN 3 A E I Z HThae, W& 156K

Pinout
120 | 100 | 64 | 64 | PinName Default ALTO ALTH ALT2 ALT3 ALTY ALTS ALTG ALT? EzPort
BGA | LQFP | LQFP | MAP
BGA
B4 | 1 1 At | PTED ADC1_SEda | ADCI_SE4a | PTEQ/ SPI_PCS1 | UARTI_TX [2C1_SDA | RTC_
CLKOUTa2K CLKOUT3ZK CLKOUT
B3| 2 2 | Bi | PTEW ADC1 SESa | ADCI_SESa | PTEY/ SP1_SOUT | UART!_RX 1261 SCL | SPI1_SIN
LLWU_P0 LLWU_Po
E2 | 3 - | = |PTEY ADC1_SE6a | ADCI_SE6a | PTE/ SPI_SCK | UARTI_
LLWU_P1 LLWU_P1 CTS b
Fe | 4 — | — |PTE3 ADC1 SE7z | ADCI_SE7a | PTE3 SPH_SIN | UARTI_ SPI1_SouT
RTS b
H | 5 - | = |PTE4 DISABLED PTEY SPI_PCS0 | LPUARTO_
LLWU_P2 LLwu_P2 ™
G4 | 6 — | — |PTES DISABLED PTES SP1_PCS2 | LPUARTO_ FTM3_CHO
RX
F3| 7 — | — |PTES DISABLED PTES SP1_PCS3 | LPUARTO_ | [280_MCLK FTM3_CH1 | USB_SOF_
CTS b our
Fa | 4 3| €5 1yDD \DD \DD

A 156 SHHEI5IHE A

XA, BRI ALTO-ALT7H 2 K n %8 v LU R SLIE L Dy Re, FRATUAPTE3 CE bR 5
4) 9%, Default/#ADC1_SE7a, UViH FHE, ERUCHNADCKFEDIRE: MEEFER], XAER
WA LLAHAEGPIO (PTE3) . SPIIHISINELSOUT. UARTIMJRTS b%.

X PinMux ] 1% & 7EPort Control ¥ {725 . Port Control/Z2 R Z Narfressl, & 7N

PORTx PCRn, HFxFK/RFEIABCDEF, XfMNPTA-PTE, FoRifl AN OE; n2ds, F£on
FF—ANPortf & HISZPRE . et ESCIAIPTES, N T'PORTE PCR3ZFA74%, AT/, AJLA
F XA AR Ebit B E B 1577

PS

157 PTE3RyIm O &EH 28
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N TET VR U B L SR BOIR A AL S
e ISF (Interrupt Status Flag) : %% H{ENGPIORK;, M WrbrHE A7 .

e IRQC (Interrupt Configuration) : K¢ B GPIOFRIKTZRAY, Lhin bt/ R fitk, HF0/1fh
K, fil & FIDMAIL 2 CPUH .

e LK (Lock Register) : WHEIMZFFHI0-150 2 REE. BlEE, XEMAREENR, B
PR GARIREN

e MUX (Pin Mux Control) : XN IFIAFIEE, BIE3A R E 1% E M) DhgE 2
ALTO-ALT7H fMF—

e DSE (Drive Strength Enable) : W EIXIOE [l 5 1l H KA.

e ODE (Open Drain Enable) : FUEEMZGIFNML, 0FnEimt, 13RI H
o PE (Pull Enable) : Mt/ 75 AEA &B £ H 4 A FH.

e PS (Pull Select) : 0K/ i, 1587 Edie

WLl ] SRR ), 451X A A SR N R B AT . AT E A THEGPIOThBEfE 43
JEIC B i GPIO S5, {8 A] PAXTIO H#H 4T #4E

GPIO X /7 24 4E 3 ITARIE, 72 AGPIOx. fESCPRM M, LB T =4 %747 2%
e GPIOx PDDR: #HEIZIOMM M, 0FKRHMAN, 1R .
e GPIOx PDIR: %% B E NN, X—0 R8BI AN g .
e GPIOx PDOR: ZEMIALE NS, 2, ONKBEF, Ly,

XA AR AR Abith B F— AN O I, LUNGPIOA PDDR[21E% MPTA2E B, X ix 4675 47
Ay EEERAE, BT DI B PTA2E ARG .

RIEIA — B FEEM T, HPESERERR, mREHSEREEH, 2WEE Nt , F+H
i A L e it o IXFE AL B X EMCYE BE B U, 29 9R U0 SR SR AN s 1, AN 25 2 m) BLAY
6.3.3 ADCHith

ADCHABZ F 7 & IR, X /N EES T KRR /RKinetis MCUFADCHE B, 1R
Kinetis MCU Jt_EAER 7 — M 1660FE EERIIZUGEITADC, SRR I ZE 4N, BEANEA -1
Y. B HARTIRE, REVS AL TR A A Mk N R 5 2L

K 1582 ADCHIR N R GHER], 26— IRE L LAFLER, [HEMSAHHEL, ZIE LB KR
JUAE Gy, FESAR R 5 B o
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ot LA KB, B
: _I v Conversion - #%%Eﬁﬁﬁ
ot = T
| control _ hoTds
ADHWT < ‘
Compare true @——p Control Registers (§C2, CFG1, CFG2) |
rFy
mERENE, amrre— s gl 3 orcren]
- o = 1| S =l =
LS LAY R bl 2| 35 2 2 g g = e Async
% HEEEE H = S| Clock Gen
zl 2 =
y A ‘t‘ A h A\ J I
Interrupt +—— q—l_; ADACK
MCU STOP —— _ | Control sequencer |¢ %" g"’,gk «— e Bus dock
wviae
DADPO v , _ A ALTCLK2
o R +———— ALTCLK
. ! g E o _ﬁ
1 36 g
44%'5}%})\ DADP3 D.— Y v v Y ¥ ¥ ADCﬁg&E{J
AD4T—— i JUN P
24/ 0 ADVINF | | o e — g 76,15
Fo2a4-fny : e ADCHE L BT, i
B AD23 O—— » SAR converter < OLFx
TempP » | CLux
N < CLMx
[ 1 t
s )
DADMOO—— | Offset subtractor H ADCOFS }4— Calbaion
.

DADM3 O * Wy
Gy o
BB ° | &

w
@
—_
V rernD o = RA
— \Y [,
: t
Vegro——] ] > v < ACFE
Va0 — Compare < ACFGT. ACREN 8c2
logic M.@
/

cw cve
Cvi:cv2

& 158 ADCHEBLHE R

ADCHRERA S LR 2%, WRNIREERZ, T RIEREGIXEAGE IR, A CWEA
U RBEERER Iy, b E R PR T, M A ADCRERSEHL A LA 1 D) BE -

o HATEMEPInMux, HKIETADCRFFIE ], BLE X R ADCIIfE .

o HXTEFMEADCHIfl KB, BIFEA4 %M Tl Ak ADCKAE . KinetisHJADCHELHA P
fih ke J7 =, RO R, MCUNF A (i v 4w fE 468 L CPDB. LMk bL A%
) MADCH W EEK, 3 2 8 € 25 rT L FRCPUT-TI, H 4% K ADCHKAFE (LU Timer
BB —MEUED o AP Rl R, RSS2 A8 SR, wmT DUl SR EE
Xof i 7 AL R, ATECE ADC_SC275 4725 FIADTRGH o

R PR A 7 2, S R A B Ak R YR, A B9 AL SIMAE B [F SOPT Z A7 88 1, 1E

K221 /2SIM_SOPT7%+ /778, B4 ADCXTRGSELFIADCXALTTRGEN/, W] LAIEFEA [F] i A
fi 72, Hrh xR T RN A7 ADCELHE, ADCOFIADCL, W& 1597~ .
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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 FTMS3 trigger

1100 RTC alarm

1101 RTC seconds

1110 Low-power timer (LPTMR) trigger
1111 Reserved

7 ADCO alternate trigger enable
ADCOALTTRGEN
Enable alternative conversion triggers for ADCO.

0 PDB trigger selected for ADCO.
1 Alternate trigger selected for ADCO.

& 159 ADCHll R Ik

SF ARG E, FEREADC SCIZ 75, AU AMAIR, Bief JLASClaF4s, MSCIA
FISCln, EfT——XMH. H A LLSH ADCEHRAME K & LI 37 SC1EF /743 B & ADCH# #
DheeriEmlnag, CLEAM N bR EAL, FEEATE:

o COCO: #Hnsepitnd, N1V YHIH I C L%,
e AIEN: Tiibrffife.
e DIFF: Z&HEHAEMMER, 0FBRHIREN, 1RIRNEDHN.

e ADCHI[4:0] fi NIBIEIE R, R W —N ol R R, BAREFMSIHE X, Zid
BE5ZEMEAHEARR.
AT Bl , RE SC1A ZF /7481 ADCH i A 24 1, HIPAXT SCIA FA7 28 T B S,
] DU — Ik ADC SRAE T .
AR & B RS, BT ADC SC2 FA7- 8% ) ADTRG £«
TEF 46 AD #6227, B 7Rl 7 ORI IR IR, oA e A AR T R, REE
LA
e CFGl&fras, HHaHE:
o ADIV[6:5]: BFEf a0, 2 m% N8 1/2/4/8 73 4.

o ADICLK[1:0]: ADC #&uim NI Bk, nILATERZRI Bl 5520 I b &5 i b B 955
—MEN ADC BB Ehdg N .
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o ADLPC: {RINFEWE, N1 KB HKIIFE, P REE R I IhFE
o ADLSMP: K/F RFERFIEE, 1 RN FER .,
o CFG2#iffas, HAEHE:
o ADHSC: E#MECE, WREABSESRRE, B 11%060 07 3K15 58 PR A S i 8]
o ADLSTS[1:0]: K RFERE], MEFHIEEI ADLSMP=1, BJ@E$E 7K REER [H], 1%
57 58 B B ARSI LA B A 1
o SC2EHfias, HHaH:
o ADTRG: ®ffiki%xE, | Tt mk, 0FRMAgmMK.
o DMAEN: DMA f#ifE.

o SC3%ifias, Hrpfus:

o AVGE: W, B 1 &R AE4T,

o CAL: B 1 HIakHE, RSP SREN 1, ElEENEE.
RIS, XREREAE ADC [1—SLI)Re W B, REMEFIH RAERS 0], 4 B8 U (0oRS FE 5l s Thie
e, BEAREARE, TFERIELPRTR,
B 7 _BImiXEeThEE LIS, ADC IEA IR 2 HA I ThEE, tbuntbiifik . DMA s 55, AR
g, BIEH . nTLLEAT AR T
Fe & 1T T ADC Mk, I Hili iR 41, ADC st a6 TAE. 24 SCln &F A2 1K) COCO f &
1), VLHRFEGEHR . IR R, SFME ADC Rn 7289, n FRRIFEKADE, R
F28%8E S SCln —#4E, Euln SCIB HI4h SEAFZHAE RB
ADC W VEL F B IhRE A vk al A& ) F 0, AT LS5 R /RE BB .
MARH P AT LB PE I AL I ERE SLTH RS & ADC Bk, X Bt A FHHE.

6.3.4 UARTHEHR

KinetisfTUARTHIEL Dy A IEH 50K, SRR EIES] . 24048, 1SO7816. HibEVLRCSEIR £ D,
VENTH )7 R SORY, AR SCASRE 11 TUARTHIE AR TIRE, RIBERM K, ibIT K& REE
P FF, SEIUARTHIFEAR DR
Kinetis MCU— 5 2 MUARTHELEL, IXSEHRHAT e — 2225, LL100 MHzK22 441, Wisk 7
Fim. BEVFENZE, NRRVIFIMCU, 1120 MIIK22, HAEHREAER S G AR T, H
T AT A0 E ) FH P T el

# 7 UARTHIRINZS

UART #5R BT X 1507816 FIFO & =RERiNg: BR RS TR HF
UARTO 7 8 WAZ I B, B K 100 6.25 Mbps 5
MHz
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UART #E3k B X 1S07816 FIFO )8 TR B BARBREE RIFEZIF
UART1 A 1 PAZIN Bif, K 100 6.25 Mbps 7
MHz
UART2 = 1 SR SR, 50 3.13 Mbps e
MHz
LPUART & 7 FIFO E4N mpra 6.25 Mbps 7

—UBUARTHLH K e R 2R 8, A —n LA HECE, X TFUARTHEIERFESIECE, FEE
SIMIX—# 71, XIM TSOPT& fFas. PAK22 M6, fESOPT2H, &P k£ 16077 .

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

B 160 UARTIN #hiEAC B

AL A B A 3 MRS I B, FLL\PLLIS B/ A UARTALH P o AN [F] IR e 5 2 5 i) 2]
BRI E, RINAMRIIFEET, ORI P IEBA S .
EAE FHUARTHEE 8 i AR BB IUK B e 77 X UARTHHAT Y60, o EIE A S,
JUAS R T
o PRER:
o UART_BDH ! UART BDL 777251 SBR £z, % 12-bit FZn—MMEFEE.
o UART C4 %1748, HIHM BRFA AL, 568 RKRIK) 32 734
o UART B AGH 4. S0, SIM_SOPT2 %47 #% ) LPUARTSRC £/ .
o VEAFR = BB PP /(16 * (SBR[12:0] + BRFD))
o i =
UARTIEAE & HE itk X an & 161577

KEBRRB A PLBE EF R, Rev. 1.1, 01/2015

Freescale Semiconductor, Inc. 121




VARIABLE 12-BIT RECEIVE
SHIFT REGISTER

STOP
START

P |D7|D6|D5|p4|D3|D2|D1|po ’

SHIFT DIRECTION j>

& 161 UART HMikg =

ME 1619 R EUE B, UARTHEWIEEE ORI w60, BT8R, S 2 arBrii,
P A
P S RIEAFE R F R, BB & A7 8

e UART Cl1: Mfz, EFES-bitif £ 9-bitBHEir, 1KR-bitEHi 7.

e UART Cl1:PEf, BEI1fHREA AR,

e UART _CI: PTHI, #FMRIES, 1FRRFRK, 0FRRNERLR.

HIXEEUARTHAR B e ilm, wtal DTGB EdE 1. B e REUARTHOR 4%, IXAMRAEAE
UART C2#f#4, TEEIMEREAIE, REEMEREZIL.

WOk # il RESE R G, WR R RIEEHE, M7 ZESAFUART S177 /745 M TDREAM B 1, X—141 N
IR oR B AT AT PAUREEE,  BEA R B0 R B8 5 NUART D28 PRI v 5e i ki . kT
TDREN 2T EL, A LR WK 5 & #iX—40r; Hr LA E UART C27H I TIEA, N R {E
thir, —HTDREAN1, <774 — .

PR O R S IR WOk B RE SE B RS, Gn R B ikl ok, UARTH 2 H 3h 321
WIRUART S1% /745 JRDRFALE 1, UiBHIbr $ds Cai e e, REUART DEFAr4s ]
SRIGRIA I B B . 5 TRDRFAL T B, & FREAT LR R i 5 N E A ek 2 H
W=, XS W BB A2 UART C2H IRIE.

XEIRH — HFHEP, UART DA HAG8-bit, WA 1 9-bitddEmi, A4 59 it
I TUART _C37 77 a4 I TSELR8A

UARTHIH AL IhRE, ELUIFIFOMME R « BE S el . AR 2, F P a] UL E AT & B A S T
EAR A ASDKIIZE T, G HSDKELIUARTIIEMIF] T H F &%,
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6.3.5 {RITFERE

Kinetis R 5IMCUR % 2 PR IIAERL I, I ol DAAESHAERT T fE 2 [a] 2EAT BT . £ B IMCUMIIRTh
FEB 2 AT, EAFENA— FARMAINZ. ARM Cortex MATINAZ, A& T = FA 1) TAER

A, 9ZRun, Sleep, UL Deep Sleep. FH:

o Runil 2 IEWHIIBATAI, AISEIUE Fr i) 4 BRIt e

o 7ESleeptE\T, WHLFIETAE, (H2REM N K

o fEDeep SleeptE\ T, WIZLETHA, (7L R H T
KinetisfTEARMA & (IR b, Tl AP A RIS, R H T 1IB3MAREE, FENERE

8o

R 8 RIFHEA WA

CAUZISE

BATER Eiiipa YTRL ARM WIZIESR | ERMGER 7 | R HRRE
RUN, izf7#z{ IEE BT Run \ 13.83mA
HSRUN, High AR AT, R PERE Run \ 23.6mA
Speed Run, il
BATHE
VLPR, Very Low P4 1T, WEZERE A 4MHz, S8 | Run \ 0.61mA
Power Run, 1KZh | MRHEAMIZhAE; A L0 e 8 5 88 K
HigiT H IR 8 ) Th 2
WAIT, 2R PAZHEN sleep B, (HZAMEMEERTA] | Sleep g 4.4mA

PLIEH TAE; Aol 155w B rp iy
VLPW, Very Low 5 waIr B, R4z T, | Sleep i 0.382mA
Power Wait, I | <P HEAS I
P
STOP, 1% 1A% A SHENFRESRE, AN A B, {H | Deep Sleep Hh Wy 0.27mA
AL e e RS AR
WP oets, gk HBIME S ILIET
VLPS, fkIhFEfEIL | 5 sTOP 5L, H R &BEMUZE1T, JEH] | Deep Sleep Hh Wt 4.5uA
fRJERI . il ADC BITRISCER 1/0
TR R AR ThEERE R .
LLS3, Low Leakage | WAZHT8h, RGuH o, RLkA#h4%E< | Deep Sleep o i By 2.6uUA
Stop3, FIk 38 | . NEHEE. AT RAM RZSHE
X [ ATSEN
LLS2, Low Leakage | 5 LLS3 2%ftl, {H A {RE SRAM_U HJ— | Deep Sleep e i T 2.4uA
Stop2, fFiE 28 | #4r. (CPU REFBHRFIN BRI
iy B, FEERBEMAST cPu Z4AD
VLLS3 WEBFTA 243, T4 Y SRAM JRZS | Deep Sleep RTHREMEE R A, | 1.9uA
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BATRA Eiiipy XML ARM WAZER | HRABMEY S | BEKERE

VLLS2 1F VLLS3 LAl I, FIEMIE 4 SRAM | Deep Sleep (RIhEEMER AL | 1.7uA
(SRAM_L [fJ4=#F A SRAM_U f—#&B 4>
)

VLLS1 7E VLLS2 38Rt ., T 1) SRAM 43 | Deep Sleep fRDFEM IS 7 | 0.73uA
i, HAREH 32-Byte {1 &%k register
file 11 32-Byte [ VBAT register fileo

VLLSO 1E VLLSY By3Emt b, Fo<H] 1kHz fMIK | Deep Sleep {RIIFEMEE S AL | 0.14uA
DhFERT BT, BRR KT, 1o O
HIRAS AR RE R RE -

RHEIEF RG] — L, BAMRIDAER U U SEbR I, SRR . B RER A REIF DUAE O,
SKPMER S 225, AL SR, BRSO, 1S58 BOR Tt

IXEAR DA A Z M A RERE R D)4, BARAO R 8 B 16207

Any RESET]|

162 {RIIFEEARSHHRE

R ThFEA 2t NFIR W B, W2 RS EF M “ System Mode Controller (SMC) 7 Z77,
IAMEFIRZ 4 ER SRRy, Lt e B, — SR RRES S . AT Ik %
firk RSB AR R il B F P fE Freescale B J7 12 2% AURS RRAill b 50 R FH SDKIFAT IR DI FEAE U I K o
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6.3.6 USBZRERI/N

USBUMYA B LI E 4%, VNN AREH T ACHIVERE . A A L E = USBIY A A 4075,
WO A B 40— B X Kinetis MCU W USBRI T &, KB R/RBEBEHEALMIR L B Y5, DL EAEH FH X
S TUSBIIN FH, KHE-R/RIEMAE T —AN528USBHM AR, HEiHEr £ UkR5.0, $4tHID. HUB.
CDCZ:pa & WK S+, 4 HEDevice. Host. OTG=M AR, HEIRIH 1 5Kinetis MCURD
Ao USBUMXARI FEBEREIT

www.freescale.com/zh-Hans/webapp/sps/site/prod_summary.jsp?code=MEDICALUSB&fpsp=1&tab=
Design_Tools_Tab&uc=true&lang_cd=zh-Hans

BT A A AR TUSBYM SRR AL . T 305 5. 00 5 22 2& BT
KER/RIUSBEMURIEME T AEH S PIEIRE, JLFrE FUSBEESE & T MIFE R LS55, IX
H o2 W) 2 T TR S BIREE S, M SIS, BB —Thilk. XEFIFEALT “H)
PR “Z3EHZK” > “Source” = “Device” B “Host” 5 “OTG” = “examples” HXT,
1637~ -

@U" + Computer » New Volume (D) » Freescale » Freescale USB Stack w411 » Source » Host » examples »
Organize * 3 Open Include in library + Share with + Burn New folder
. Freescale USB Stack v4.1.1 o~ MName Date modified Type Size
. DFU PC Host Demo . - ~ )
. audio 5/7/2014 11:01 File folder
. Documentation o - )
cde_serial 5/7/2014 11:01 File folder
. ProcessorExpert o .
uuuuuuu 5/1/2014 11:00 File folder
Source = =
hid 5/7/2014 11:01 File folder
. Devic . -
. msd 5/1/2014 11:01 File folder
Host . - - =
. msd_mfs_generic 5/7/2014 11:01 File folder
. examples . - - =
= . msd_mfs_generic_test 5/7/2014 11:01 File folder
. audio
. . phdc 5/7/2014 11:01 File folder
. cde_serial . i - .
L printer 5/7/2014 11:01 File folder
ooooooo 5
s AL an g
hid PGS — A3, HLT R R R R TR
keyboard
keyboard_mouse
. mouse
msd
. msd_mfs_generic
. msd_mfs_generic_test

163 FTFFUSBIHER T2

£t XfCodeWarrior. IAR. Keil IFIFEAS 2 BLAAT, FTEHEES N, i BRI,

Ak, 2235 H 3T ) Documentation SCAEIE BLHT, B8 T USBHMSMARAE F BT A AH e S0k . IX L
A Y — R USBHOSTUG. USBOTGUGHIUSBUG =ANXCHRY, 4r#I/-48 7 Hosts Devices
OTGHIfER, PALEME L HOWMNHRERT . KT IOREAgn™r, RTREE, XEBAREAN
e T,
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T UEFERS, Kinetis SDKH A A T X USBWM AR IS HF, SDKH A AT USB M AR Th BE 5 K
A REAFEIIRTOS, 8 7 U ET A 4R 28480, BARGN P af 525 <“SDK % 2% H 5% \usb\doc”
SCAE SN2

6.3.7 & FnEE AR

BAFIRE N TR E CRRRE EHE DL N AR A B Flash Kt ARE PP #E AT s, B ik
F=I N NBEAREFBOR PR AU, R B[R B8 7 s 5 i 7= o X Klinetis R 817 i »
A PRI VR BE S ORI T A R -

1. XfFlashjinz

fEKinetis 5 71 5 LA, 383 B¢ B Flash e & X 8k 70k N 1IN 3 AL, A7 50 Fr 2 1 Asecure
B, AR ToV2 5 S FlashdE, AT 58 SO ARRS B AR G .

XJFlashfina, A EX Flashi R [JFSECZ /74 (FTFE FSEC) HHATX MR E, PRIk
i R 5L, FSECHAF#RE LT

o KEYEN[7:6]: &&RWFEITIRIE, RABANI0ERREFET TR,

o MEEN[5:4]: &AW AMELES, HEFlashiing)q, WabORtEERS B
Flash& H#HEFR) » 10 ARVF, HREARR BT

o FSLACC[3:2]: KRE-R/RILJ RGN, 25 CERR T S r
s, XNMREBH TR, HP R EATERTFM.

o SEC[1:0]: A H g, 108 R-AIE, HAEERRINE,

X FTFEFR L, FSECEF e (Lt i L 52> H 3 MW\ Flash 45 & ik 4b (K2240x040C
itk FASRETE ANRERNME, P 7 EIE DR BB Fe 'S 2 Flash

2. FIHEE—FHOE B ME— R 5] 5 UID#E A7 581
KHEAE/R Kinetis KA AL, A4 64-bit BIME—iRHS (UID) , XAMERLEAE SIM
Hitedr, H PR RIEE SRR H, DL UID ANFERE, 2t FEApEEEE R —/ N (Ebin
UID nAD , FHFIX N e 3 Flash [ IFR X3, [FILE 372 7 00 B an o _E 56 E 1)
8, R UID A A ULES, JAPAT FFEF . Kinetis #5 HLEE— (1) UID #B2
AMFER, FH IFR XIS R GeRE —Ik, B XM, AU R0E e fe e w0l
KT MR TTERIGT, ESHW TR (MRS — 0D -
www.freescaleic.org/module/forum/thread-595621-1-1.html
bbs.2lic.com/icview-821648-1-1.html

R RTPIRE, R ORY Flash o (UFE P ASRERCIRIE ISR K, 28 —Rh R ORI AR P AN REAE
REFRBUGEE BIHAME 7 384T, BRXPMINERL Sk, AT CE T R A IR ER .
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6.4 H:TKinetis SDKIIFF K

WA R EM (SDK, Software Development Kit) , SR AKFIAMEIRS) . Wriskk . A AR5
N AR, 8 R E T B A Kinetis MCURI N F T /&« BLZEHE H (I SDK 2 41 % Kinetis
MCUR), ATPANFRANKSDK, HAjEHiiias N1.0.0GA, &5 RT . BifcZigs], SDKE#
NEAFAT IR, AL TS IIREEE R, XL ] BB A A AT, HPARE
O 2 B A7 A A T A E RS, BT AR 4 1 F - DSz = (RO B 1]

FEMEFSDK AT, B ZEEMM PN GE, a2 ENGAE, PRAEKDSH %4 5SDKA
Keclipsedfift. XPNRIERTVEAL IR, w5 A AHKSDK T R4 AR 1 N 2

SDKA S8 7 KERIBIFE, XEEIFE &3] T Kinetis &AM B [ #LAY YV, X FH)2E, &

P67 NBIFEREAT W18 B 9T, R SDKEEAR A — AN KMER) T 1, BIFEAF T SDK %2 3¢ H 3% \demos”

N, HESAwmEEATRIN
71 (8 [

» [ ade
> (2% can

(77 system 36= /*FUNCTION

> = drmamux A 38 * Function Name : GPIO HAL SetPinDir
> [ dspi 1 39 * Description : Set individual gpig pin to general input or output.

» = edma
> = enet
s = flextimer

> |4 common

4 [ hal
> @ fsl_gpio_featu

END S/
id GPIO HAL_SetPinDir(uint32_t baseAddr, uint32_t pin, gpic_pin_direction_t direction)

sssss t(pin < 32); -"ﬁE#/P%WﬁAE%ﬁHj

if (direction == kGpioDigitalOutput)

HW_GPIO_PDDR_SET(baseAddr, 1U << pin);

> | & fsl_gpio_hal.c
+ [ fsl_gpio_hal.h
» = hwtimer
P [ i2e

HW_GPIO_PDDR_CLR(baseAddr, 1U << pin);

& 164 SDKHESCH:

TR, EgFEFIRE T2, P MNiZgmiESDKINE . SDKEEN T “SDK %% H 3%
\lib\ksdk_platform_lib” H3EH, FEAGMHZE—ANTRE, SANELMITHIE, MIESRE, L
FFWIRE T . SDKJZE M TFE4ksdk platform lib, #1647

FH P AT F SDK AR AL 1) 2 B8 BT R T, B3 FH 28] 1) B B0 A RS &R A 2 72 SDK 2 2% H 3% [ platform”
HXF. WEEIS0MNE, HiuZclock 3, F AN 8P Hsystem services ZH 4L FE, BT A
HPde s 7 “system” B3, HAPEENEITEMEMIERE, Linwiihih. BEE 7.
MCGHEER D5, ARG NRBRIsc, HATSERE.

X thgpioH3%, WULEZIHMARKLEFEE T “common” « “drivers” v “hal” =/~Hx.
Horbdriversft 2 AN IKENE, B THXT E RN TIRE R £ Mhalgi 2 Rz, BN T3
A HERME: commonZK /RKinetis AN [F] R Y HLZBR A FR:E CELanRIFE 2 UART, K605
K20SAFEZESE) o
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F&— FLPTMR TR, 78 Hmainfi b, A8 TLPTMRAECE . YAk, THEITHEIX— &

BITHEEI SR, #52  F Driver 2 I APLER LI, 1 16578

(g Iptme_democ 22 |m fsliptmr_d... |¢} fsl_port_hal.c L& fsl_uart_halc | fsi_uart_halh
int main (void)

ELPTHR counter=8;

:pt-r_user_conf ig_t lptarUserConfig = 1p tmrﬁ *E l ag Sﬁ m 4*

.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 = trw.lf
¥

/* Initialize standard SOK demo application pins */
hardware_init();

/* Configure the UART TX/RX pins */
configure_uart_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,BlpterUserConfig,agLPTrRstate); #IE54L

/* Set the timer period for 1 second */ v
LPTMR_DRV_SetTimerPeriodUs(LPTMR_INSTANCE,1000000); Tt i i)

/* Specify the callback function when a LPTMR interrupt occurs */
LPTHR_DRV_InstallCallback(LPTMR_INSTANCE, lptmr_isr_callback); o i oy 3

/* Start counting */ v
LPTMR_DRV_Start(LPTMR_InsTance); JT If 1148

printf("Started LPTMR\n\r");

/* Wait for LPTMR interrupt once every second */
while(1)
{}

(& fs_lptens_d.. A

X B

A 165 LPTMRIFEKIMaine& i

FELPTMR fimainB& &0+, A T JU Ndriver)Z FIBREL, X Edriver/Z IR, A Y X1 HHALZ
HIRR %L, X BRI T SDKFI /7 Z454 . H P AT AELPTMR I H 3k F B E S A B3 B ARSZE .

WRH P FEE IR, 7] DURE bR 3K, 1 Fplatform 2 o frH FTHAL. Driver)Z 1 BR %L
XT T SDKHTA R EL, T LAMBREL S X R B3 2, hal 2R & “HAL” 26, [FIFE

DriverZ& A “DRV” FhE,

=
ANEL RIS I AN T2 P R A
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NI LAUARTHEER 5], 385 1 I B30 J2= R BOR S Bl SO R MRS I, #R 7 22
PGSR AR, XA SRR, — NSRRI EC E, — MO FARBURES, LLUART N,
Pic B af i e ik 166, HLRE LT BRER . WERS . Bk EE R E .

84- typedef struct UartUserConfig {

85 uint32_t baudRate; /*!< UART baud rate*/

86 uart_parity_mode_t parityMode; /*!1< parity mode, disabled (default), even, odd */

87 uart_stop bit count_t stopBitCoumt; /*!< 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) */

98 } uart_user_config t;

B 166 UARTHIE A B 4 M1k e X

WS AN E 1677 -

8- typedet struct UartState {

61 uint8 t txFifoEntryClount; /*!< Number of data word entries in TX FIFO. */

62 const uintd_t * txBuff; /*l< The buffer of data being sent.*/

63 uintg8 t * rxBuff; /*1< The buffer of received data. */

G4 volatile size t txSize; /*1< The remaining number of bytes to be transmitted. */
65 volatile size t rxSize; /*1< The remaining number of bytes to be received. */

66 volatile bool isTxBusy; /*1< True if there is an active transmit. */

67 volatile bool isRxBusy; /*1< True if there is an active receive. */

68 volatile bool isTxBlocking; /*1< True if transmit is blocking transaction. */

69 volatile bool isRxBlocking; /*!1< True if receive is blocking transaction. */

78 semaphore_t txIrgSync; /*1< Used to wait for ISR to complete its TX business. */
71 semaphore_t rxIrgSync; /*!1< Used to wait for ISR to complete its RX business. */
72 uart_rx_callback_t rxCallback; /*!< Callback to invoke after receiving byte.*/

73 void * rxCallbackParam; /*1< Receive callback parameter pointer.*/

74 } uart_state t;

hr § =

A 167 UARTHEHUIRZAS M1k e XL

AL ST MATUARTEEHUS AT I g ) — L AR i

F P AEAd FHHUARTRSER N, 75 25 Je 8 SOX AR S5 1, SR 5wt vT LA FHUAR TR 0] 4610 R
T, WE 1687,

- A

59 I i P e et B

1]

61 uart_user_config_t uartConfig_user; EREE%*Q%

b2

63 /* Configure the UART for 1152808, 8 data bits, Mo parity, and one stop bit*/j‘ﬂEﬂE%*@'ﬁﬁm{E
64 uartConfig user.baudRate = 115208;

65 uartConfig_user.bitCountPerChar = kUart8BitsPerChar;

66 uartConfig_user.parityMode = kUartParityDisabled;

67 uartConfig user.stopBitCount = kUortOneStopBit;

68 .

69 UART_DRV_Init(FSL_UARTCOML,RuartComl_ State,fuartConfig_user); '[H Fﬁ @]ﬁ{ﬁ‘{t E ﬁ
78

& 168 UARTHERHIIEAL
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VIR R B = A28, B — N SEERRUARTSER, — /N8 BT RE 2 NUARTEEL, H—
Byt X oy, HIn0FRRUARTO; 5 AN =ANSH0 2 i E XA 4544 . Driver/Z 4
YR X L2 H, STUARTHRELHEAT WG BRI . WIGAAEEd G, st n] AT UABE T EUR i R 7,
ARSI 169FT 7

i /* Write your leocal variable definition here */

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

uart_state_t uar't(oml_S‘tate,'l
uart_user_config t uartConfig_user;

3

3

L

-

3

1

3

3 /* Configure the UART for 115288, 8 data bits, Mo parity, and cne stop bit*/
7 uartConfig_user.baudRate = 115280;

3 uartConfig_user.bitCountPerChar = kUart8BitsPerChar;

] uartConfig user.parityMode = kUagrtParityDisabled;

3 uartConfig_user.stopBitCount = kUagrtOneStopBit;

L
2
3
1

UART_DRV_Init(F5L_UARTCOML,&uartComl_State,&uartConfig user); w154k,

UART_DRV_SendDataBlocking(FSL_UARTCOML, data, 17,200); /3 1= A5

A 169 UARTKRIZERE NGRS

FERERIS Y, 58 T — M “data[19]7 SRAFIBAF RIEESE, SR 5 BRI B AR Eh IR KA R
#{UART DRV_SendDataBlocking() BRI ] . £ U5 k&R, RaAA R R B 7k
REREL, WRENEETRAE T iR I KBS EDIRS . &b REEE 2 R, RO HA R
Z, HFPRTLLEATHE T

e, EEER— T SDKIHh W . £RNUE T, 2F —startup MK64F12.s 3 (AR A
SRS R RES T 2AZERD . BilE TP ErEEER, Wil 170/7R.

[ [= Project Settings
4 (= SDK [ hardware_init.c board.h [ pin_mux.c (€] pin_mux.c [ fsl_os_abst...

4 (= platform def_ira_handler LVD_LvW IRQHanEIEr
r = CMSIS def_irq_handler LLW_TRQHandler =
b (= drivers def_irq_handler Watchdog_IRQHandler ):P ﬁ Iﬁl Eﬁ
b (= hal def_irg_handler RNG_IRQHandler
def_irq_handler I2C@_IRQHandler
b (= osa def_irqg_handler I2C1 IRQHandler
4 (= startup def_irq_handler SPI@_IRQHandler
4 [ = MKB4F12 def_irq_handler SPI1_IRQHandler

4 = gco ﬂ’l\}tﬁ:
[ » [% stertup MKE4F12S |
b L] system MKB4F12.c
b || system_MKG4F12.h
3 @ startup.c
3 @ startup.h
|z subdir.mk

def_irq_handler I258_Tx_IRQHandler

def_irqg_handler I258_Rx_IRQHandler

def_irq_handler UART@ LON IRQHandler

def_irg_handler UART@_RX_TX_IRQHandle UARTO‘:PE

def_irq_handler UART@_ERR_IRQHandler

def_irq_handler UARTL RX_TX IRQHandler

def_irq_handler UART1_ERR_TIRQHandler

def_irq_handler UART2_RX_TX_ IRQHandler

def_irg_handler UART2_ERR_IRQHandler

= :y.st.e.m a1a def_irq_handler UART3_RX_TX_IRQHandler
silitise : = =

m

K 170 SDKKIFHrmER

I — R R SR ER BN H BT A A T AL B R B . AESDK AR, K AR T AL PR pR E 4y i T JE SRR A
Kb e SCRT R T R B2 15 LR FH IR B Z 3R BB B, 1R EAL . HR TR ATACIS A2 AR IR B 2 58 1k
K1, W 171 7R .
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* Passes instance to generic UART IR(Q handler.

84- void UART@ RX_TX_IRQHandler(void) SE 5 (% £ 7 b 38 B 3

86 . UART DRV_IRQHandler(); 14 FH J S zh B B4 Ak ¥ 5 3
87 3}

B 171 BT R %A

WER A P AT Z IR B Z R AERIAPL, 8 E A5 b s, R BT R A2 BT .
B T UARTHLH, HAWAERIRSN A E I SUARTERML, RTRE, A XA——241,
HPAESEbR 1 9a S H CRIFEFET, X 5L s 5 W APTA N VEAFAEBE M B, 7 LA S % demos H K T
SDK [ # BIAE, 7B GIFEMs . SDKIRHERIFIFER A Fiiss 1 Frf sk,

[Fl, docH & N & TARZ WSO, B Huser guide, HLIHIA — Lo dp S A 1) 48 A 150 1,

PLEMGE EFHEr . SRR iIA, 1525 Y “SDK API Reference Manual” . [A]
B 5%F T4 —1demo, “Demo Applicationn User’s Guide” HL[H G 4R ##iA

6.5 BRI N

ERZHOT, TFRECEA T H KBNS, 82T HAAMMCURIARY, IB2 afrkt
HA% 2 P|Kinetis EHIFIVE? AN M EZF T 25 H— SRR, IFLAKDSHE .

TSRS, R BN LR, JF A RN 2 )5, AN I CSCFATh L
PERAHRE H RN, RPIPEON RS, BT S H N HKDSHFY .. A — 2R, £
AL TRERINAR, — € B N, R HERA A HPE L, OVPERESRAL AR H 5E % 1)
IEAHARES, B AR . AR SO N SE e > it T BL A LT (e e T

FOR TR EEEC B B, AN EF AR PR 2 A — R . O E B AR AE “CPU.c” B “th
R4 .c (BIIIMK64XXX.c) 7 X, HEAXMCG. SIM_CLKDIVEFA72SHI#EElE, AT
BARYE H O SEPrIGORIEATICE . SR X — DAl LR FIPERELE .

PR REEEE PR mER, EKDSH I Vectors.c S A —NEEH R, ke TAa bk
RPN, i 17208,

PP R P M SR 5K, e 75 22 380 10 v o 4 SO S B T e B o BRI R e S RN 13
| RE R I RV S

B 7 L L, BRI HARR I K, BrPinMux, R RIEC B SOW R (1 Zheg, BRI S
5 AR CHIHT— EGPIOH 77
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[ Vectors.c &2 | [ LPTMRO.h [ LPTMRD.c [ tpm_deme.c tpm_pwm.c [h] MKBOF12.h [ button_add_c... [g] main.c [h| Events.
=,
_ attribute_ ((section (“.wvectortable"))) const tVectorTable _ vect table = { /* Interrupt vector table *K*ﬁrﬁjgﬁ

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

& sP INIT, J/* 9xP® Ox0ppePEe8 -  ivINT Initial Stack Pointer used by PE */

(tIsrFunc)& thumb_startup, /* 8x@l exeeeesesds -  ivINT Initial Program Counter used by PE */
(tIsrFunc)&Cpu_INT_NMIInterrupt, /* 0xB2 B©x0BB00008 -2 ivINT_NMI used by PE */
(tIsrFunc)&Cpu_Interrupt, /* 8x83  Gx0BeeeaaC -1  ivINT Hard_Fault unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* ox84 0Gx00000018 -  ivINT Mem Manage Fault unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* Bx@5 exeeeepels -  ivINT Bus_Fault unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* 0x86 Bx0Be00813 - ivINT_Usage_Fault unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* 0x87 Bx0880881C - ivINT_Reserved?7 unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* 0xB8 0@x0ee08820 -  ivINT_Reservedsd unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* 8x89 @xeeeeps24 -  ivINT_Reserved9 unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* BxBA @xeeee0028 -  ivINT_Reservedl® unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* 0x8B ©8xeeeess2C -  ivINT_SVCall unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* 8x8C ©x00ee0838 -  ivINT_DebugMonitor unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* 0x8D @xeeeeea34 -  ivINT_Reservedl3 unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* BxBE @x0eeesa38 -  ivINT_PendableSrvReq unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* BxBF @xeeessd3C -  ivINT SysTick unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* 8x18 B8xeeeess4d -  ivINT_DMAB DMALG unused by PE */
(tIsrFunc)&Cpu_Interrupt, /* @8x1l ©xeeeessas - ivINT_DMAL DMALT unused by PE */
(tIsrFunc)&Cpu_Interrupt, /¥ ax12  Gxeeeeea4s - ivINT_DMA2 DMA18 unused by PE */

(tIscE i¥e Tnfeccunt L ST - EEaa Tl e IR T THCE=T. B = A —

B 172 Bl RER

AL, RS R B bR S R AT e AN, B P IR VT AR R EAE timemory map. LU UN R AR E 1IMB
FlashfIMCU L1247, HA2 U R Hbn O AA512 KB, i 75 EVE S G B0/ ek = 18],
Tribbb A2, DU

WG, BT BB Linker XX IF, RO AMEss = WmIMMER. £ LREERT, 28— 1dXt, —
W2 TR R4 (BIITKe4FNIMxxx12.1d) , a2 57 FARAS X bk 2> B A Rk 7 ok, H P Al (e
XEHTERE, Wl 173,

LD YR es L oy || SUBYREILIGIIE  LF
4 == Hello_World

4
3 @]-' Includes
i [~ Documentation
I [ Generated_Code
4 [= Project_Settings 33
4 (= Linker_Files ﬂﬁ\x’ﬁ:‘ 34 /* Generate a link error if heap and stack don't fit into RAM */

[W LPTMRO.h [0 Vectors Conf..  [n| LPTMRO Configh  [n PELDD.n  [¢] PELLDC

35 _ heap_size = @x@408; /* required amount of heap */
= 36 _ stack_size = @xB400; /* required amount of stack */
[ (= Startup_Code 37
[> [= Sources MEMORY {
% ProcessorExpert.pe m_interrupts (RX) : ORIGIN = @x@0000008, LENGTH = @x20080195
ProjectInfoxml m_text (RX) : ORIGIN = @x@8@99419, LENGTH = BxBB@FFEFE
b &5 hello world frdmkB4f120m m_data 1FFF@@@@ (RW) : ORIGIN = @x1FFF@@8a, LENGTH = @x8eeleeee
= - - m_data (RW) : ORIGIN = @x20000008, LENGTH = @x82030000
b l= hutimer_demo_frdmk64f120m n_cfmprotrom (RX) : ORIGIN = @x@0888488, LENGTH = 0x@0000818
b =% ksdk_platform_lib_KG64F12 i
=% Iptmr_demo_frdmk64f120m 4
b 1S sdk_test 46 /* Define output sections */ ﬁﬁ'ﬁﬁm
47 SECTIONS
48 {

49 _f* The startup code goes first into INTERNAL FLASH */

5@ | .interrupts :
Gl I
52 _ vector_table = .; fg—ﬂ\_&ﬂﬁﬁ}m
53 . = ALIGN(4);
54 KEEP(*(.vectortable)) /* Startup code */
55 . = ALIGN(4);
56| } » m_interrupts
4 | T 2 57
58 rFmarntact -

& 173 LinkerXXf&k

e TLinker U EARIEVE, 1552 CRYAN4498, I CRY ] LU Freescale' B M IE Z 3] . A it
AMNHFEEH B2 T E CEERME FERIF RS E TR T .
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