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£1 CMSDK CM7 DP | ARM Cortex. - Oryx-Embedded:Middlew... | € Install | Middleware Package (CycloneTCP, CycloneSSL and Cydunecjj
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8 Pack Installer - C¥Keil_vS¥ARMEPACK - a X
File Packs Window Help
1 ‘ Device: STMicroelectronics - STM32F4 Series

4] Devices | Boards | NET Packs ' Examples b
Search: - X [ Show examples from installed Packs only
Device /| summary Bxample Action Description
¥ SONiX 29 Devices 4] BSD Client (MCBSTM32F400) @ Cooy Example using BSD sockets to send commands to re 4|
[ # STMicroelectronics 669 Devices BSD Server (MCBSTM32F400) (€ Copy Example using B3D sockets to accept commands frc
5% STM32F0 Series 66 Devices CAN Data (MCBSTM32F400) @ Copy CAN example that sends and receives data message
5% STM32F1 Series 95 Devices CAN RTR (MCBSTM32F400) [@ Copy CAN example that demonstrates Remote Transmissi
0 4 STM32F2 Series 46 Devices D datio 4 & Copy CMSIS-Driver Validation AP Example
5% STM32F3 Series 70 Devices CMSIS-RTOS Blinky (MCBSTM32F400) @ Copy CMSIS-RTOS Blinky example =
0 % STM32F4 Series 153 Devices CMSIS-RTOS Blinky (STM32F4-Discovery) |4 Copy CMSIS-RTOS based Blinky example
% STM32FT Series 29 Devices CMSIS-RTOS Blinky (STM32F401C-Discovery] | Copy CMSIS-RTOS based Blinky example
0.4 STM32FTA5 8Devices  _| CMSIS-RTOS Blinky (STM32F4291-Discovery) |4 Cooy CMSIS-RTOS based Blinky example
= % STM32F746 14 Devices CMSIS-RTOS Blinky with STM32CubeMX (M... | Cooy CMSIS-RTOS Blinky example configured with STM32
% STM32FT468E 1 Device Demo (MCBSTM32F400) @ Copy Demo example
% STM32F7468G 1 Device FTP Server (MCBSTM32F400) [@ Copy File Server using FTP protocol with SD/MMC Memo
% STM32FT46IE 2 Devices File System Demo (MCBSTM32F400) & Copy File manipulation exemple: create, read, copy, delets « |
% STM32F7461G 2 Devices Ja B [ IO
Output B x

Refresh Pack descriptions

[Check far updates

Action (1 left): Update Pack descriptions, download hitp://meu.holtek.com tw/pack/Holtek, HT32_DFP.pdsc LIRS OMNLINE

[Copy (abt—) 1 Z27Uv 7 L, {fE¥#7 412 VU ® [Destination Fold
er (FARAF 4R —av74¥) ] O4EiE AN LET,

Copy Example *

Destination Folder

Browse |

V¥ Use Pack Folder Structure ¥ Launch pvision

oK I Cancel |

7
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= [Launch pVision (uVision D#E&E)) ] ZAH%hNc LT, o717 o
Yx 7 b%& IDE CHEH#ERE £,

= [Use Pack Folder Structure (\Xv 7 7 /VEFEEZEH) 1 2 A%
LT, oonrev=y ha@Er7 v X Za—1LEd, at—L T
BLE, Z7ANABMOY T Tn V2 hTEEESNDIOEESZ
LN T& E£9, [Use Pack Folder Structure (/Xv 2 7 /L ZEEZFE
) 1 28 LT, b TN ROBMES RS ET,

» [0K] 227 VUwv 27 LT, at—7ut 2%t LET,

wision ZRALEY > TILTF TV r—oa o DER

I T, pVision BEBILCH AT u = e — REnE1,
ZIZITEHUFOZENRTEET,

eV TR ThIVE T,

W TSV = arELYya—RLET, BRIET A AOF U F v T
® Flash ROM ElIc# v rm— RERET,

@Q FAYHEGEALT, =7y b= Ry=T ETT 7V r—vark
FEITLET,
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%] C¥Users¥evagan01¥Documents¥MDK¥Board s¥Kei ¥MCBSTM 22F400¥Middleware¥Network¥HTTP_Server¥HTTP_Serveruvprojx - pVision - [m] X
Tl EBEEe FRv J0Zmfbe JSviaw FIWHo) AUIISLR Y-Lm o osvesis HEDM ALTH)
m=a=N- 1 -y | 4= = | | | & Jae|ale o ed-
[EAa “ ‘ MCESTM32F200 V1.1 [v] 4% ‘ & & “ de
Project 2 A ] HTTP.Serverc* ] Abstractixt - %
=% Project: HTTP_Server This -is-a HTTP_Server exarmple. It shows youhow to use the ~
B 45 MCBSTM32FA00 V1.1 eb-Server GGlinterface as well.
-5 Source Detailed description is avallable on:
wiwy keil.com/pack,/doc/ MW Netwark/html/_compact_web_server_example html
L] HTTP Server.c
_] HTTP Server_CGl.c Uze this example to-connect an evaluation board to a LAN with DHGP
1 Web.c server (most LANs have this). The example will canfigure the netwark

parameters autormatically-using 3 DHGP protacal
d Web files
If-a- DHCP server is not -awailable, you may connect -an evaluation
board-ta PG directly over a crosslink network cable. In-this case
j Abstract.bd configure 3 PC touse a-static P address-192.168.0.1 and disable
@ aDynamic -Host -Contiguration” -in-Met_Gonfiz c-contfiguration file
. Board Support The default static TP address of this example s then 182.168.0.100
CMSIS

=5 Documentation

@ Totest this-example, open your web browser and-enter the
CMSIS Driver address http://rcbetm32400/ or http// <boards P address>
Devi
# Deiice Default user - -admin
4 Network Default password:-<none>
The HTTP Server -example s available for multipls tarests
MCBSTMIZFA00 41 1: v
& Project |€Books | {} Functions | (1, Templates < >
ULINK Pro Cortex Debugger L7 C1

Ly b FEAEDY LT a2 M, BEREENN— R 2T 2
V74X ab—va T AEEREERNFCHE S [dbstract
txt] LW T ANABEFNLTWET,
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7TV r—2avDENLFR

#  [Rebuild (BEAR) ] V— A AR—RELUEZHEHLT, 77U r—
varEENRLET,

[Build Output (E/VKFHA) 1 74> Foicid, EA R RICET5
BN ERINET, =TF—DORWVEL RIZOWNWTIE, Fus o A1 X
BT 2 EHnFrsihvEd,

Build Output |
%#%% Using Compiler 'V5.06 update 1 (build &1)", folder: 'C:\Keil vw5\ARM\RRMCC\Bin'
Rebuild target 'STM32F407 Flash'

compiling Blinky.c...

compiling Thread LED.c...

compiling Buttons F4Discovery.c...

compiling LED F4Discovery.c...

compiling RTX Conf CM.c...

compiling stm32f4xx hal.c...

compiling stm32fd4xx hal cortex.c...

compiling stm32f4xx hal gpio.c...

compiling stm32f4xx hal pwr.c...

compiling stm32f4xx hal pwr ex.c...

compiling stm32f4xx hal rcc.c...

compiling stm32fd4xx hal reoc ex.c...

assenmbling startup Stm32f407xx.s...

compiling system stm32f4xx.c...

linking...

Program Size: Code=11216 RO-data=5892 RW-data=84 ZI-data=3348
" \Flash\Blinky.axf" - 0 Error(s), 0 Warning(s).

Build Time Elapsed: 00:00:09

FIVr—Yavosdorno—F

—RIINZ USB Tl D 7N 2T
FEHALT, =7y b —FRu =T %8
CAMNPR= IR T fiat o A DS s R - (/)
AR — RIcA v R— FRDOF Ry 77 &
TH NI TTOET,

WIZ, TR T TETEORECMRLET, @, hrrr7av=7 b

Rl MCEDE TEMRESN TS, TNODORELZETT
é%%i%@iﬁho
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i Y —/"—7T [Options for Target (¥ —% v hDAFFTarv) ] %7
Uy 2L, [Debug (FRy7) 1 #7&%BIRLET, EHLTWDFE
AR — RIZ# LT Ny 77 X7 2 RERIRS L, Ao TnHZ &
AMERE L ET, 21X, [CMSIS-DAP Debugger (CMSIS-DAP 7 /Nv
) 1 1E. BEOAZ—2Xy hO—HEIoTWDT Ny I T XTI H

<7,
KA Opticns for Target 'STM32F407 Flash' X
Device ] Target ] Output ] Listing ] ger ] G ] fism ] Linker Utilities ]
" Use Simulator ~ with restrictions Settings % Use: I|CMSIS—DAP Debugger jl Settings |
[ Limit Speed to Real-Time
W Load Application at Startup W Run to main() IV Load Application at Startup [v Run to main()
Intialization File: Initialization File:

(% [Load Application at Startup (EBIRHIZT 7V /7'—“/3 vEa—
R) 1 #HDCLT, T ATy varallhT 57087 7Y 7r—
v a % pision TNy Hizme—RFLET,

[Run to main() (main() ETZHELT) ] Z2ANCT DL, main() BIEL

D)

%m®%ﬁTAx%~kfybiﬁﬁ%ﬁ£ﬁéniﬁo:@ﬁ%@

Uty hOTNIFETEINET,

ok [Settings BRE) ] R"Z %27V v/ L CHRIERELMHERL

A — /7/ }\/\H]*]?iT@FEJEE%:ALﬁLi—?‘O ni'ﬁﬁ%ﬁﬁmu?é EN
AT 7D Help (~NVvF) 1 REVH 7D w7 LET, F'EJE'EZP
HHGEIE, A —HF Xy hO2—FHA RSB L TFI,
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W Y —n"—0 [Download (Fyrm—R) 1 227 Vwr35L, 77V
e a Y inE—Fy hon— Ry =z 7lce— RahET,

Build Qutput |

Load "C:\\Workspaces\\MDX\\5TM32\\MDE\\Boards\\ST\\5TM32F746G Discover vAABLlinky\\Flash\\Blinky.axf"
Era=ze Done.

Programming Done.

Verify OK.

Application running ...

Flash Load finished at 14:38:2%9

[Build Output (EJVKHA) 1 7oy v RUidid, ¥ v m— KOETIRN
IR T A IERNRRINET,

FIU5r— a3 vDET

d] —//3—@ [Start/Stop Debug Session (F/3» 7k v a DOtk
MEIR) 1 %70V r5258 "—Ru=T7 EOT TV r—raror
Ny TR ENE T,

TNy 7)== [Run (FFT) 1 22 Vv o$5L, 77V r—
TaryOIATRRBINET, ¥—F v b= RU =7 O LED 23 5K
LET,

YIRH T TNV DER

VT NI 2T RNy 7%, TV r—a o ORERZ L U i nfiE/ e~
A/7vay hg—S3F A ALY T NI 2T arR—3y MCBET A EHEN
EENTWET,

T NA ANERIZ L - TR Y — VR FHRRRE S, IR L7273 A (B
LT2A Ty a v OBRNERINVET,

MDK a>#a4r
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B2 wision @ L, [Project (Fm¥=Z k) ] - [New pVision Pr
oject LW pVision Ym¥=7 ) ] A=a—%HLFET,
TuavelZ b4 b7 M) EERL T e =2 NMERELED,
Bl NTNA RAERIN L F7,

Select Device for Target ‘Target 1'...

Device ]

| Software Packs j

Vendor:  STMicroelectronics
Device:  STM32F746BETx

Toolset:  ARM
Search: |
Description:
=% STMicroelectronics j The STM32F7 family incorporates high-speed embedded memories and
= Vfg STM32F7 Seri an extensive range of enhanced |/0s and perpherals connected to
foEnes two APB buses, three AHE buses and a 32-bit mutti-AHB bus matrze.
g STM32F745
- 64-Kbyte of CCM (core coupled memory) data RAM
= J[g STM32F746 - LCD parallel interface, 8020/6300 modes
=] J[g STM3I2FT46BE - Timer with quadrature {incremental) encoder input
- - 5 V4olerant /0s
L} STM32F7468 - Parallel camera interface
% STM32FT46BG - True random number generatar
- RTC: subsecond accuracy. hardware calendar
“t¢ STM32F746IE - 96 unique 1D
% STM32F7461G
4 |

ok | Cancel | Help

EVh i A VA R AEINTNDE YT N =T Ry 7O/ > TS T
WA ADHBNRREINET, T3 ADBRONERWIGETX, Pack
Installer ZfHLTCEE LY 7 by =T Ny 7 2 BIMLET,
MBI > 7 AL, T A —EER ALBICEL L £,
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& T RAOBRNBETTHE.  [Manage Run-Time Environment (5247
RERBEOEH) ] Vs FNUIlL, ZOTARAACHEELZY 7 by =T
aVAR—F MIRERENET,

KA anage Run-Time Environment X
Software Component Sel. Variant Version Description
= ‘ CMSIS Cortex Microcontroller Software Interface Compenents j
¥ CORE I+ 420 CMSIS-CORE for Cortex-h, 5C000. and 5C300
¥ DSP r 146 CMSIS-DSP Library for Cortex-M, SC000, and SC300
’ RTOS (API) 1.0 CMBSIS-RTOS API for Cortesx-I, SCO00, and SC300
= ’ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specifications
‘ Ethernet (AP} 2.01 Ethernet MAC and PHY Driver API for Cortex-M
& Ethernet MAC (API) 2.01 Ethernet MAC Driver AP for Cortex-M
‘ Ethernet PHY (API) 2.00 Ethernet PHY Driver AP| for Cortex-M
@ Flash (AP]) 200 | Flash Driver APl for Cortex-M
o4 12C (AP) 202 12C Driver API for Cortex-M
¥ 12C v 1.1 12C Driver for STM32FT Series
& MCI (API) 202 |MCI Driver AP| for Cortex-M
€ NAND (AP]) 201 NAMD Flach Driver APl for Cortex-M
& SAl(AP]) 1.00 | SAI Driver API for Cortex-M
& SPI (AP 201 SPI Driver APl for Cortex-M
€ USART (API) 201 USART Driver APl for Cortex-M
@ USB Device (API) 201 USB Device Driver AP for Cortex-M B
‘ USE Host (AP() 201 USB Host Driver AP for Cortex-M
& Compiler ARM Compiler Software Extensions
= ’ Device Startup, System Setup
¥ Startup icd 1.0 System Startup for STMicroelectronics STM32FT Series
@ STM32Cube Framework (API) STM32Cube Framework
Validation Qutput Description
=% Keil:CMSIS Driver:l2C Additional software components required e
) require Device:5STM32Cube HALDMA Select component from list
¥ Keil:Device:5TM32Cube HAL:DMA DMA controller (DMA) HAL driver
=) require Device:5STM32Cube HAL: Common Select component from list
¥ Keil:Device:5STM32Cube HAL:Common | Common HAL driver
[=)-require Device:5TM32Cube HALRCC Select component from list
# Keil:Device:5STM32Cube HALRCC Reset and clock control (RCC) HAL driver j
Resoive | |SelsctPacks | Datais Cancel Help

v b [Description (#H#H) J HNDV &7V v I7FhHRE, K%Y 7 b
VT AUIR—FR N =2 T IUIT VB ATEET,

2z

2N R FORPRICIE, iR B2 TR TN TD
EEP) L0 O KRTPHOENET, FIZIL, CUSIS:CORE /%, D571
712 2T CUSIS-CORE =2 22— 2 PSR E LTI B = FR L F T
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VI2bkoz7a0R—2 FOBE

LIFOFIZ, MR RA VA P —LZEENTVDL Y 7 by =T a3V R—3
VRERLTWET, BRLETAA RZE->TE, 6DV 7 T
aR—F% Y FO—ERDY [Manage Run-Time Environment (FEFTHFEREEDE
H) ] 4 RUIERENZNZERHY ET, BMOY 7 FuoT /%y
A VA NI LTSI, EBIIEL DY T N 2T arR—3r by

EHTE £,

V2 bkoxzF7ay

A= b

Board Support SR — FDRY TSI ADA R T —2R, 59
(R—F9HR—F)
CMSIS CORE. DSP. CMSIS-RTOS #Zx & @ CMSIS 4 >4 7 x—RXO 29
Uik—3 2k,
CMSIS Driver SO T EI—HTTYr—a VEDH - 52
(CMSIS K54 /%) FTINARARS A3,
Compi ler 1/0 B1EDE—7y FEEET B (printf RFZAILD 52
(avrgL43) FNYTE) O AR aVRASEFENY 7 ko7
Uik—%2 bk,
Device (7/3A R) SRATLRE—FT VT, BETELALOTINA AR 62
A AR
File System SEITFELHERML—CTINA RADEETIZAIIZTY 109
(F7ANVRTL) TRFBHEHDI Pz T7aviR—%2 b,
Graphics TS574hNA—HFA BT —REEHRT 50D = 112
(T274992R) FLoz7avk—xo b,
Network A=Yy kb, FEUTLTORaLEFERLEZ TC 107
(Y b7—%) P/IP 2y hD—V %EET H-ODI F)Lyz7aY
"=k,
USB ZHED USB TNA R SREHYR—LF 3 USB 7/RX + 110
& USB TR RADI=66D I K)oz 7arik—r2 bk,

YIb2zT7NRY O EZFERALERRSA IHM I IILER

MDK Tlf, BER—a vV 7 o277 Xy V%A AL TXET,
ZHIZE-T, L7 avey FTEIIMEHENLI®-ET A 7 A 7 VE
P O(PLM) ASA[REIZZ2 0 F97,
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PIM \ZIZLLFD 4 DO 7 = —ZANb Y 7,

» B ET Yy PEEERL, BT e b A T2 LA
THZ L,

» REF AR RO L BRI SV, e v 2 A T DT A b &
DI EITH Z &,

m JU—R ®IEEREE L CHBICRATDLZ &,

s P—ERFHEOVR— b EORDORA T I RAEIT) D, &
BN 7 =— AT 7 T 50, MAFEK T 202 F7,

&7 2 — AR 7 = — XTI, FREEZEK VAL TR T Z2TIE0EE

TEHEHIC, BEIIETROY 7 o= T Ny 7 R LES, #5hD

U—Z2OFNCIE, Y7 b7 aryiR—3y a7 A MELOBEAOIREEIC

7Y —XEEFES, A0V —C R T 2—XTlL, BEASA—VarnY 7k

T alyiR—3x hEFEHALT, BGOBEEZYR—FLET,

@ [Select Software Packs (Y7 bU =7 /%y 7 D&R) | ¥ (7
AT LE. Tl NNOKEY T T2 T Ry I DON—=T g Uk
BT AN B £,

KA Select Software Packs for Target 'SAMV7 Flash DAP' X
I Use latest versions of all installed Software Packs
Pack Selection  Version  Description
E-ARM:CMSIS fixed ~ 430 CMSIS (Cortex Microcontroller Software Interface Standard)
440 r
430 3
Infineon:XMC1000_DFP | excluded |~ Infineon XMC1000 Series Device Support
Infineon:XMC4A000_DFP | excluded |~ Infineon XMC4000 Series Device Support, Drivers and Examples
Keil:: ARM_Compiler fixed ~ | 1.00 Keil ARM Compiler extensions
- Keil:MDK-Middleware latest ~ | B.6.0-RC1 | Keil MDK-ARM Professional Middleware for ARM Cortex-M based devices
6.6.0-RC1 I~
6.5.0 r
- Keil:: SAM-ESVT_SFP fixed w220 Atmel SAM VT1, V70, E70, 570 Software Foundation (HAL, Driver, BSP)
2.3.0-RC1 r
2.20 I¥
Keil:5AM-V_DFP fixed w220 Atmel SAMVT Series Device Support
Keil::STM32F 70 DFP excluded |~ STMicroelectronics STM32F7 Series Device Support, Drivers and Examples
oK | Cancel Help
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a7 FNZET LS, [Use latest version of all installed Soft

ware Packs (f VA F— NV ENTWNBTRTOY T U =Ty 7 OEEK

PERTB) 1 A7 a 28N LT, [Selection GERIR&LFH) ] »ix

ETY 7 b7 o7 2EELET,

» latest (B&HN) : ®mHFWMDOY 7 b =T w7 2FEHLET, HlLu—
TarDI T RT TR IR, A M= EINDE, VT T 3
A= bR EFINET,

s fixed (HE) A AP—NENTWVWABY T N2 T Xy TONR—T g
VEERELET, TrY=l N =Ty FOY T Ry =T AR —R b
TINLDOR—= g U MERSRET,

= excluded (B&HN) 2OV T TR I DI T " T AR —
MIFERH I EEA,

BERE, BEOTRY =2l M=y NMIBUAY 7 bz T arR—x

v FOERR AR L TWET,

TORY I O—HDOY T N =T arR—x%y MAMEHAEN T
7,

TN ITDO—EHDOY T NI =T ariR—3xy MMEHINTW
FITN, Ny TS ET,

TONR IOV T v 2T aryiR—3xr MIMERHENL TOER A,

VYI2b+boxz7N—oarvarba—I)LoXT L (SVCS)

pision TiX, Y7 b =zT7 =Yg raybha—L A5 A (SVCS) &4
RN— T A7, GIT. SN, CVS HOTFT 7L —hr7 7 A4V HEL T
*7,

TV r— g /) —h 279 [Using Git for Project Management with Vv

ision (uVision TOZwa v =7 NMEBIZEBITS Git OFEH) | (www. keil.
com/appnotes/docs/apnt_279.asp) ZiX. Y7 b =T Ry 7 EFEHLTY

nYx ) NeN—Ta VEBET OBRORER T — 7 T a— ORI TIED FLEL

ShTWET,
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L=aT7ILADTIER

MDK (Z1%, AT v~=maTearTH A MATRHAESN THET,
pVision @ [Help (~V) 1 A=a—%f+5 L, [uVision =2—#7
AR AF—=HA RO~=aT )V, a4 F7, Vo, 7Tk T7FY

T VAL R ERIRENT AL D~V T VAT ARFERENET,

ZLDOEA T IZE, Y=a T VMIT IV BARATEXTC, ¥4 70707
V| /V?Dlﬂ/:E F%j‘éuﬁw%%ﬁﬁu T%é T FA ]\ﬁkﬁo) [Help ('/\/]/
)1 REURHY £,

TT 4 X T Fl F—%M9 L RI0S B, 24 T4V T 47, 7
ATTZIN—F 7 EOGFRBEEZEDONNTNIT I EATHIENTEET,
[Output (HA) ] w4 v Ruda<wr RS54 T Fl F—%2#4L, 57
Ny Zawy R, —8OTT—RA vb—ULEEX b — VBT 5~ L
TRFRRINET,

[Books (v Z7) 1 U4 RZiE, TRAADY 77 LU ATA R,
F—R— b, R—ROv=a 7 AR ERRD LN TWET, HED
~=aT7)EEBEMLT, [Project (FuP=Z 1K) ] - [Manage

(%&#) ] - [Components, Environment, Books (zFR—R% |, BREE.
Z727) ] - [Books (Fv7) 1 DIEIZA == —%&R LT [Books
(7)) ] T4 RUTED~Y=a T AEEICTHI L TEXET,

[Manage Run-Time Environment (ZBATHEFEBRIEDEH) ] # A 7 v/ Tli,
[Description (#HH7) ] FNDV I inb~=aT VWIT 7®8ATEET,
[Project (Fuy=Z b)) 1] V4 FUT, Y7 U7 aryikR—x2h
ITN—T%57 V7L, ST HDERO~Y=aT7 VERI ZENTEET,

[uVision =—¥FHA Kl 121X, www. keil. com/support/man/docs/uvd 7>
A TATT I RATEET,
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Y R—FrDYHV TR+

VoY 7 vy 2T L CIREND L 5ECHBENE U-5Aa1k, YUt
FTIWET IV, VR — FBILOEFHRT ¥ 2 /121E, www. keil. com/suppo
rt WHT 7 BATEET,

MEEZRET DT, T4 Aa— R 258374t Aa— R Ll
DOR— 3 U EBMLE T IV, ZOERIL, uision A ==—T [Help
(~v7) 1 - [About (NN—=Va AEH) ] OIEISEIR L TR TE £,

FERTSY FI74+—A4A

W TlE. ARM Cortex RN—AD~vA 7 uar tu—s07ral 57T
DWTELL D ZENTESD Web A FE2ZHELTCWWEYT, Fa—©h
U7, 54, ZOMO~v=aT /L, S5O Web A F~DED
Vo7 RN BEEINTEY ., www. keil. com/learn 26 ZH|H W72 £,

2] cortex-M Leaming Plati X | =+

€ > O | wwekeicom/maksiean M+| = @& &
ARMKEIL

Microcontroller Tools

f  Products Download Events  Support Q, Search Keil.com

Home / MDK Version 5 / Learning Platform for Cortex-M Microcontroller Users

Learning Platform for Cortex-M Microcontroller Users \/‘ The CMSIS workshop provides
step-by-step instructions to
V4

This is a collection of resources that Nelp you to create application software for ARM® Conex®-M create and debug embedded
microcontrollers. It covers various topics from getting started to debugging your application and applications
contains links to videos, example projects, application notes, and documentation.

The ARM Cortex-M7 support

+ Fundamentals: Cortex-M Processor Overview, Generic User Guides, and Device List ‘ page offers webinar recordings,

z quick start guides and technical
How to Choose Your ARM Cortex-M Processor [Cortex-M7| [otorence material.

Describes the various ARM Cortex-M processors to help

you picking the right one for your application. It briefly AN pplication notes provide in-
explains the processor architecture and the core depth information about
peripherals. :l development tools and various

microcontroller applications and
help to solve complex problems.

Topic Description

The knowledge base contains
Wicrocontrollers and devices supported by CMSIS-Pack. For each articles crealed by members of
Device Dalabase device the processor core and other device paramelers are listed and
the Software Pack can be downloaded our support team, answering
Cortex-M Devices Generic User Guides i

Trequently asked questions.

= Pronrammars view and instrurtinn <af raferance for tha Cortexy M0
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http://www.keil.com/support
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D499 RE— b HA KR

IA AL — A4 REZRTT, BEVWDOXY—5Fy b= Ry =7 %
FTIECLSHEHATEET, MK 2 L CRHEEAR— N2 H BT 5 DI ER
FIRIZOWTHH I TWDIEN, BERY T N 2T RNy 7 O—E0, 7
Ny TTHETRERETDHIEOD KT A NEELFHEH I TWET,

b2
I ARER 2 A4 > 2 XK — N N2 T ~NT www. keil. com/mdkb/qsg 7>5
B TEFT,

CMSIS

Cortex v/ 7uarytu—I3 Y7 N7 A UF7x—AFK (CMSIS) X,
CortexM "—RAD<wA7aay bhu—7 ETEITINDHEHIALT T

= alDIERLDE Y T MU 2T 7 L— AT — 7 AL £, CMSIS

W2k, a7 oI EDMIC—B LY IR T Ry =
TAVE T 2—AEEBTE, V7 b7 OFFMANERILEINDT20D,

~A7mary b —J¥EITL > TEHRMIEST M EHE S E T,

7
KRENIR o 9T, [TV r—2 3 DE#k) DE (60 ~N—)
(Z. CUSIS FEH L= 7 7Y r—2r 5 o a— ROIEE LB F# S TOFET,

SEIFERVI AR UFEYT N 2T RUAPREIEE L TERIN
72 COMSIS X, A v # 7 x—AXY T x2F ) UTNEA LT —F ¢
TIATF A, BEIORI ALY 2T arR—3%y Mkt LT@EO T Fu—F
AL F9,
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OMSIS 77U r—a Y7 M7 aryR—3%2 MILLTO LY T,

= CMSIS—CORE : Cortex-M Ymtv# a7 XU 7=F /L0 APl ZEFRLE
T, BAMOH D VAT LB a— KRR L TWET, Bk, DAL,
TNRAZRY T2 FGNVEMENT XA T 47T ay ¥y TTr 7Y r—a
VEAERR L TCEAT T D DI E Y 7 by =T 2y R—xR 2 ME
::CMSIS:CORE & ::Device:Startup 7217 T,

= CMSIS-RTOS RTX : #EHE(L X7z U T X A DAL —TF 4 VT VAT A A
PT ZHf L TV 5I1ED, AR — Fxt4d RT0S ¥ A7 AR THRET 5
VT 2T T T —h, SRV T, IAT T FoMoar
A= FeHTELELICLET, AETIE, CMSIS-RTOS RTX ik
O FIEIZOWTHEA L T ET,

= CMSIS-DSP : [EE/NEUR (VMR q7. ql5, q31) LHURGEETRE/ N
(32 Bw k) REOSESERT—FRICHIE L, 60 M2 5 BI5A £
ST UL ZEME OSP) OTATFVavsva,

" (MSIS RIAN: S KAV 2T AX I ba—HF7 7 r— a0~
T2TNVRIANRL BT 2—AZONWTHIBRLTWDE Y 7 7 =7 APIL,
CMSIS KZ A /% APT (%, ILH THREED RTOS ITIRAFE LW EREHT /> T
WhHT2, iR— PR BDIERN~A 7 a3y ha—F 7 31 A THA)
A+5ZENTEET,

CMSIS-CORE

ZOE Y7 a rTiE, Cortex M 7Ot v H TCRAT 4 TICETENDET S
U r—3a 28I % CMSIS-CORE D HIEIZOW T LET, 2ok
I MRFEEOBEETIZ, VI NEA LA —FT 4 VT AT AEHER LN
e, T XT X&) LT THET,



AB—FHAF MK =23 b TPFUr—2a V& ERT S

31

CMSIS—-CORE o fiEFH

CMSIS ZfEA+ 25 %A T 47 CortexM 77V 7r— a3 Tl

D:CMSIS:CORE t\W9oH V7 hv=T arviR—x hefERALES, 2Dz
A—FR X, :Device:Startup WD VT hu T aliR—Ry kEGE
ATHMLERHD T, 26D R—F2 ML, U TOEFEH T 7

ANDBHY £,

2

FEED T 7 A IF T, TN XD (I~ o ma ha—F 7N XDE

AIZ 720 E T,

= Uy U RTE
BISNRY B wfED star
tup <FoNA R s T T
A v

» HROT AR
BE (ZueyrZBXW
A BUS) @ system
TN R e Y
TA4F¥al— gy
i U

startup_<device>.s

CMSIS Device Startup
Interrupt Vectors

CMSIS:CORE Component
D Device:Startup Component

D User Program

system_<device>.c

CMSIS System &
Clock Configuration

<user.clc++

UserApplication
main() { ... }

<device>.h

CMSIS
Device Peripheral Access

B (NSRRI, A 7ear b —9F R A~Da—Fa— KT
IR ARADOT A NBEENTHET,

SFNS I <N BT ANBDC V—ARAT7ANIEENTEY., UTF%

EFLTWET,

s BN INTELVVAZLAT U REFEHA LR 72T 0T 7' A,
B IALREFIS, BIOSR A MR 2B ABa ha—F (NVIC) ~

DT 7EA,

» RU=TET—=RET I T 4 7T D7 EORERI S A R DA A T

Bk,
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s FHIR R A~ DOEID AL EERB L ORI B2 D Systick ¥ A~
(SYSTICK) Ei#%,

» FUF 7D CoreSight™ ZfEM L7z printf B 1/0 HLT 1M 1@
BT TNy 7T 7R,

JadzH rADOYV I bz F7avER—3RY FDEM

::CMSIS:CORE ==/ R—x> k& ::Device:Startup 2 HR—FKL +DT 7

A JLIZ, pVision @ [Manage Run-Time Environment (EITRFEREDEH) ]
XA TuTEFERLTCYeyy MGBMENET, UTFTORERT XD I
V7R T arR—3r hEBERLTFIW,

K Manage Run-Time Envirenment X
Software Component Sel. Variant Version Description
& Board Support STM32F746G-Discovery ~ | 1.0.0 STMicroelectronics STM32F746G-Discovery Kit =
=2 ‘ Cortex Microcontroller Software Interface Components
¥ CORE I 420 CMEIS-CORE for Cortex-h, SCO00. and SC300
¥ Dsp r 146 CMBSIS-DSP Library for Cortex-M, SC000, and 5C300
€ RTOS (API) 1.0 CMSI5-RTOS API for Cortex-M, SCO00, and 5C300
’ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specifications
’ Compiler ARM Cormpiler Software Extensions
= ’ Device Startup, System Setup
¥ Startup v 101 System Startup for STMicroelectronics STM32F7 Series .
’ STM32Cube Framework (API) STM32Cube Framework
’ STM32Cube HAL STM32F T Hardware Abstraction Laver (HAL) Drivers
’ File System MDK-Pro 6.6.0 File Access on various storage devices
’ Graphics MDK-Pro 5.30.0 | User Interface on graphical LCD displays j
Validation Output Description
Resolve Select Packs Details Cancel Help
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Y—ZXa— FoHl

PIF®D Y —A=z— R{TIE. CMSIS-CORE L A ¥ OffE IR AR LT\ ET,

CMSIS-CORE L A ¥ D1 5

#include “stm32f4xx.h”

uint32_t volatile msTicks;
uint32_t volatile frequency;

void SysTick Handler (void) {
msTickstt;

}

void WaitForTick (void) {
uint32_t curTicks;
curTicks = msTicks;
while (msTicks == curTicks) {
_WEE O3
}
}

void TIM1_UP_IRQHandler (void) {
; // Add user code here
}

void timerl init(int frequency) {
NVIC_SetPriority (TIM1_UP_IRQn, 1);
NVIC EnableIRQ (TIM1_UP_IRQn);

}

// Configure & Initialize the MCU
void Device_Initialization (void) {

if (SysTick Config (SystemCoreClock / 1000)) {

: // Handle Error
}

timerl_init (frequency);

}

// File name depends on device used

// Counter for millisecond Interval
// Frequency for timer

// SysTick Interrupt Handler
// Increment Counter

// Save Current SysTick Value
// Wait for next SysTick Interrupt
// Power—Down until next Event

// Timer Interrupt Handler

// Set up Timer (device specific)
// Set Timer priority
// Enable Timer Interrupt

// SysTick 1lms

// Setup device—specific timer

// The processor clock is initialized by CMSIS startup + system file

int main (void) {
Device_Initialization Q;

while (1) {
_ disable_irq ();
// Get_InputValues ();
__enable_irq O;
// Process_Values ();
WaitForTick ();

// User application starts here
// Configure & Initialize MCU

// Endless Loop (the Super-Loop)
// Disable all interrupts

// Enable all interrupts

// Synchronize to SysTick Timer


http://www.keil.com/pack/doc/cmsis/Core/html/group__intrinsic___c_p_u__gr.html#gad3efec76c3bfa2b8528ded530386c563
http://www.keil.com/pack/doc/cmsis/Core/html/group___n_v_i_c__gr.html#ga5bb7f43ad92937c039dee3d36c3c2798
http://www.keil.com/pack/doc/cmsis/Core/html/group___n_v_i_c__gr.html#ga530ad9fda2ed1c8b70e439ecfe80591f
http://www.keil.com/pack/doc/cmsis/Core/html/group___sys_tick__gr.html
http://www.keil.com/pack/doc/cmsis/Core/html/group__system__init__gr.html
http://www.keil.com/pack/doc/cmsis/Core/html/group___core___register__gr.html#gaeb8e5f7564a8ea23678fe3c987b04013
http://www.keil.com/pack/doc/cmsis/Core/html/group___core___register__gr.html#ga0f98dfbd252b89d12564472dbeba9c27
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FEZOWTIE,  [Project (FrY =27 b)) 1 w4 Koo [OMSIS] 7
N—T7%%427 127 L7, [Open Documentation (v==T7/VZEB<L) 1 %
E’IR$5 ., CMSIS-CORE v ==7 /L (http://www. keil. com/cmsis/core)
EHZRLTEFE,

B overview x |+ _

> O | | = @ O
CMSIS CMSIS CO RE Version 4.20
M

x

SOMPLIANT
wezie  CMSIS-CORE support for Cortex-M processor-based devices

General Core Driver | DSP | RTOSAPI | RIX | Pack | svD | DAP |

Main Page Usage and Description Reference Q- Search

| |
CMSIS-CORE

Overview
Enview

Revision History of CMSIS-CORE

Using CMSIS in Embedded Applications CMSIS-CORE implements the basic run-time system for a Cortex-M device and gives the user access to
. the processor core and the device peripherals. In detail it defines:

Template Files

MISRA-C:2004 Compliance Exceptions * Hardware Abstraction Layer (HAL) for Cortex-M processor registers with standardized
definitions for the SysTick, NVIC, System Control Block registers, MPU registers, FPU registers,

Register Mapping "
and core access functions.

Reference « System exception names to interface to system exceptions without having compatibility issues.

Data Structures * Methods to organize header files that makes it easy to learn new Cortex-M microcontroller

Data Fields products and improve software portability. This includes naming conventions for device-specific
interrupts.

* Methods for system initialization to be used by each MCU vendor. For example, the

Generated on Fri Sep 11 2015 14:39:59 for CMSIS-CORE by ARM Ltd. All rights reserved.

CMSIS-RTOS RTX

D7 g T, OMSIS-RTOS RTX U 7N Z A LFNL—F ¢ TR
T AEEI L, ZOREIZOWTHB L%, 20 RT0S a7 4 X =
L—3 g VERTE L HBRIC O W TS L £,

g
MDK (32 D — NoN—F ¢ B RTOS 2V ) = —3 5 2 & BHMERH D F T,
=75 L, CMSIS-RTOS RTX 14 MDK IZ5ERICHAEIATEHEY, ZHEGE
FUZIAZ 2 R T D DB o TNV R Z~f I TOFET,
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YI YT 7OBE

MARBT 7V r—3a AZid, BUFO 2 SOERFEAEEAH Y £7

. ERL—THRE  ERL—T L LTS T ANRETEINE T, BIDIAL
=R —F > (ISR) IZEDT—FUEBEES XA L7 VT 4 T3
TaT NI TINTWAME, Tur T A (ALY R) BA—THNr5
MO S E T,

» RTOS &REt: VI NEA ARV —T 4TV AT A (RTOS) ZEHA L
WS DOMDA Ly RRFEITEIET, RTOS 1, AL v RRELEIE & R
RS AR LES, YV =TT 47 RIS 1L, AL VT 4 h
IR T — H BN B A Ly RTEITSND DT, HV AL OB HE
SIPRERENET,

IRJL — T ERE

LRV — T TOMIBIART 1 7T DOFATIX, WML AIART 7Y o —

val@ELeY Y a—vary T, BEIEN— N =T EIVIARICE ST

FNITENDZA LT VT 4 FVIRHEREIE, BHDT —Z BN ETSND

ISR ATIFATENE T, AA =TT, ZA LT VT 4 INTIERL,

Ny 7 7T RTCFITENDEAHBEDOHLNGENTNET,

RTOS Ah—=RILDAY v k

RTOS 77 —>/ViX, CMSIS-RTOS RTX & I[AERIZ, WHIETAL > N (¥ A7)

OISV TWET, EBRITIZ, 77V r—va U THEROR R Z 2

TR CD ZENREITIR Y £, RIS R—=2DT 7V r—va i B

DY T EY 2T TIOETAEZHELET, TIUTE S F EEH 808

HYET,

" 2Ly ROBRIARL & EATRED A 72— 7%, FEEHDa— R
N—Z %A LT RIS H—F/MZ Lo THRBLSNET,

= RTOS IX. ALy FE@EOT-DORIEIIERZINEA VX T 2—ATT,

CMSIS
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» PV T TR AT E A OBAICLY . KEBEARBRTF—LATH
TV —a COEITRRIERA R b SN E T, EEMORE WAL v
ROIER 25310, FsRE 2 BN 2 ¢ RN TE £,

s BRNL—T YT b= T OAETIE, BAELEEVIARIH L THR—V >
TPTONDZENELSHY £, ZHITK L, RTOS I —x/LHIRITHE
DIABBREN CH D7D, A=V T ORKEADEHRET D ENTEET,

IO, CPU ZAV—TREEICLTZD ., ALy RULBLOMEE 2 LT
DFHZENTEET,

AT D RTOS A1 —F VT ENV IAF Y AT 22k L CGHRIBI T, Ziud, &
LW T NH A DB EFFOV AT A TIIMESME T, IRQ HZ AT~
DOEFIBEEREZ M L, B0 AR % AL/ PO CREEd 5 2 &
MTEET,

CMSIS-RTOS RTX o f

CMSIS-RTOS RTX X747 7V & LTCEEINTEBY, ~v X774 vemsis
_os. h IO DORERERANB L £97,

CMSIS-RTOS RTX DFEATIX, MDA Ly F& LT main() BB HIEE Y
T3, 20D, BEEFITA LY REWNEHEKTA2MOI KLy =T7 747
FZV R LRSS, 22— 77U A — 9 Ok ) OS5 TlE main
ALy ROBEMEHATELENI AT v ERHY FF, ZOFEE, RTOS O
FERRBLUELT 7V r—v a7l I<ll3FEnREnNEEANn, 794770
C CMSIS-RTOS RTX #pez# T 52 LN TEET,

V7 vy =T arR—3%2 kb :CMSIS:RT0S:Keil RTX (%, ::CMSIS:CORE =
VIR—% v F B L iDevice:Startup 2 AR—FR 2 N EFFHTALEND
DET, oD arR—3xr ME®IRTH L, LITOEFER CMSIS-RTO
SRIX 77 ANADELNET,

g
FEWED T A I T, TFNA RS A L m e fr— T TN, XD
ANZZ2 0 E T,

TN R2TDNITNA R T a7 7 I Ve L FT,
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s RIX <=7 1ib 77 A
JLiX, RTOS BE%tZ 5>
T4 77V TT,

" ALy RAEFTar #
Af~ar7 4FXalb—
g, RIX B—FRLik
ExEFRT D RIX Conf .
e a4 Fal—
a7 A),

m Ny X T7A) cmsis_o
s. h 1X, RTX HEREA = —
YTV = a A
BIL £,

» main() BIEIIA L > N
ELTHEITENET,

startup_<device>.s

CMSIS Device Startup
Interrupt Vectors

CMSIS:CORE Component
D Device:Startup Component

D User Program

system_<device>.c

CMSIS System &
Clock Configuration

RTX_<core>.lib

CMSIS Compliant
RTOS-RTX Library

CMSIS:RTOS:RTX

RTX_Conf_CM.c

CMSIS
RTOS-RTX Configuration

cmsis_os.h

CMSIS
RTOS-RTX Interface

<user>.cle++

UserApplication
main() { ... }

<device>.h

CMSIS
Device Peripheral Access

INLDT7 7 ANNT a7 FO—EIZ /o726, BIFAE L CMSIS-RTOS
RTX B ZBIeT 22 Tt Ed, LFOa— KKy 70, OMSI
S-RTOS RTX B ofE AR Z R L CTWET,

CMSIS-RTOS RTX PRH¥&o>fdEFH#i

#include “cmsis_os.h”

void jobl (void const *argument) {
// execute some code
osDelay (10);

}

osThreadDef (jobl, osPriorityLow, 1, 0);
int main (void) {

osKernelInitialize ();

// setup and initialize peripherals

osThreadCreate (osThread(jobl), NULL);

osKernelStart ();

// CMSIS RTOS header file
// Function ’ jobl’

// Delay execution for 10ms

// Define jobl as thread

// Initialize RTOS kernel
// Create the thread

// Start kernel & jobl thread


http://www.keil.com/pack/doc/cmsis/RTOS/html/cmsis__os_8h.html
http://www.keil.com/pack/doc/cmsis/RTOS/html/group___c_m_s_i_s___r_t_o_s___wait.html#ga02e19d5e723bfb06ba9324d625162255
http://www.keil.com/pack/doc/cmsis/RTOS/html/group___c_m_s_i_s___r_t_o_s___thread_mgmt.html#gaee93d929beb350f16e5cc7fa602e229f
http://www.keil.com/pack/doc/cmsis/RTOS/html/group___c_m_s_i_s___r_t_o_s___thread_mgmt.html#ga7f2b42f1983b9107775ec2a1c69a849aa17b36cd9cd38652c2bc6d4803990674b
http://www.keil.com/pack/doc/cmsis/RTOS/html/group___c_m_s_i_s___r_t_o_s___kernel_ctrl.html#ga53d078a801022e202e8115c083ece68e
http://www.keil.com/pack/doc/cmsis/RTOS/html/group___c_m_s_i_s___r_t_o_s___thread_mgmt.html#gac59b5713cb083702dce759c73fd90dff
http://www.keil.com/pack/doc/cmsis/RTOS/html/group___c_m_s_i_s___r_t_o_s___thread_mgmt.html
http://www.keil.com/pack/doc/cmsis/RTOS/html/group___c_m_s_i_s___r_t_o_s___kernel_ctrl.html#gaab668ffd2ea76bb0a77ab0ab385eaef2
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AYEIFAJL emsis_os. h

cmsis os. h 7 7 A WL CMSIS-RTOS RTX T > 7L — ko~ X757 A )L T,

UTFREENTWET,

= CMSIS-RTOS API BE¥iEzs,

R TRA—H LRV ER DT,

= CMSIS-RTOS API BA¥iCEA SN TWB AT —H R L ESEIBEA OfE,

B XLy RO, Sa—TFT v I AR kBT H. AFYS— N EOMD N —F
NET TV xl NEERTH~YI A,

CMSIS-RTOS BA#IZxt L C— B OARIZEMEZRET H7-DIZ, T X TDER

21X os & WO BEEEFENFFNTUWE T, os_ & W) BEEEEENFH TV D EFR

W77 r—varva—RTEHAHINT, 2O~y X T 7 AR L Tr—

BN F£T, TV 2a—IETHT X TOER BT V—Thah,

ALy ROEAIT osThread & £1< 72 &, @OBHEFEN T b E T,

IO P EBOTEELSE

#define osObjectsExternal Zffiffl 925 &, A7 V=7 MIFNB AL L
LTEREINET, ZHUTL-T, BLFIERTEIIC, Y8y y M2IRT
—B LT~y X7 7 A NVEERTEET,

Ny E T 57 A4 IVDOF : osObjects. h

#include “cmsis_os.h” // CMSIS RTOS header

extern void thread_1 (void const *argument); // Function prototype
osThreadDef (thread_1, osPrioritylLow, 1, 100); // Thread definition

osPoolDef (MyPool, 10, long); // Pool definition

T~ E T 7 ANT TosObjects. h) EWEE L, C/C++ V— AT 7 A )LIT
AT N—RENTEHEICTRXITOA T V=7 Ve ERLET, ~v &7 7
ANDA 7 — RORNT #define osObjectsExternal MNIF{ET DA
FTV=7 NI RNV E L TERSNE T, Z0kd, 1 DO—HL
e~y X774 N ETayzy NERCHERTHZENRTEET,


file:///C:/Users/bruneu01/AppData/MDK5/ARM/PACK/ARM/CMSIS/3.20.3/CMSIS_RTX/Doc/cmsis__os_8h.html
file:///C:/Users/bruneu01/AppData/MDK5/ARM/PACK/ARM/CMSIS/3.20.3/CMSIS_RTX/Doc/group___c_m_s_i_s___r_t_o_s___thread_mgmt.html%23ga7f2b42f1983b9107775ec2a1c69a849aa193b650117c209b4a203954542bcc3e6
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C77ANVTO—B LAY E 7 7ALIVOfER

#define osObjectExternal
#include “osObjects.h”

// Objects defined as external symbols
// Reference to the CMSIS-RTOS objects

SEMIZHOWTIL, AT A v ~==2T /L (www.keil. com/cmsis/rtos) @ [H
eader File Template: cmsis_os.h ("N ¥ 77 AT 7L — ]k : cmsis_o
s.h) | 73 a v ZBBLTEFE,

CMSIS-RTOS RTX av 74 ¥aL—va Y

RTX Conf CM. ¢ 7 7 A JViZiX, CMSIS-RTOS RTX =7 4 X al— g
NI RA—EREENTNVET, ZOT7 7 A D at’—, RIX 2 R—x
MR L6070y =2 hO—EIZRY 7,

] RTX_Conf CM.c v X
Expand Al | Collapse Al | Help | I~ Show Grid
Option Value

=8 Thread Configuration

Mumber of concurrent running user threads 6
Default Thread stack size [bytes] 200
Main Thread stack size [bytes] 200
MNurnber of threads with user-provided stack size 0
Total stack size [bytes] for threads with user-provided stack size 0
Stack overflow checking [+
Stack usage watermark r

Processor mode for thread execution
[=1-RTX Kernel Timer Tick Configuration

Privileged mode

Use Cortex-M SysTick timer as RTX Kernel Timer [+
RTOS Kernel Timer input clock frequency [Hz] 216000000
RTX Timer tick interval value [us] 1000
(= Systermn Configuration
[=-Round-Rebin Thread switching [+
Round-Robin Timeout [ticks] 5
[=-User Timers [
Timer Thread Pricrity High
Timer Thread stack size [bytes] 200
Timer Callback Queue size 4
ISR FIFO Queue size 16 entries

Thread Configuration

Text Editor_}, Configuration Wizard


http://www.keil.com/cmsis/rtos
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ALy RAZ T DIRTRA—=ZDFE, Tick XA~DHRE, 77 ke
VEALDATAADEE, ALy RO2—HLX A vENEOER R EEITO Z
EMTEET,

Oy 74 Xal—va ATy a 0oV, [Manage Run-Time
Environment (EATRFRIEOEH) 1 V4 FUnb RIX O~v=aT7 V%
B N XV, [Configuration of CMSIS-RTOS RTX (CMSIS-RTOS RTX d =y
TZA4X¥a2Lb—vay) | B7 v a i, EHARRZRT X TOREDOTIINGT
HINTWET, BEVWOTZ) r—ya r TOMESELEETD, kHE
ERRELZLL IR LET,

ALY RREAYYav74FaL—>3ay

AV RliX osThreadDef () B ZEH L Ca— RN TERINET, stack
52 INTA—=BFAL Y RODRAZ v JEMFEZIRETHHDOT, AX v 7 OE
DY THIEICEEL KIEL £9, CMSIS-RTOS RTX TiE., kD 2 DD HIET
RTX Conf CM.c 7 7 A NWMIZAH v JBMHEEN ) LB CTHZ ENTEET,

» EHEAT) S NEMERTD : stacksz /XT A =20 0 DAL, [Def
ault Thread stack size [bytes] (7 /VFrDAL Y RKORFZ v 7Y
AX [RAB]) 1 ICTHRESNIMET, ALy RO R v 7 A4 X3
BESIVET,

s a—W2EW AT D : stacksz 7N 0 TRWEASIL, 2 —P M5 A
Ly RAZ v 7 RE ¥ TonEd, Zoax—WEROEHYA X1, [To
tal stack size [bytes] for threads with user—provided stack size
(—FRBELIERZ v 7 A ADA VY ROGHAZ v 7 A4 X [N
4 8]) ] CHRESNET,

=~ Thread Cenfiguration

Mumber of concurrent running user threads [
Default Thread stack size [bytes] 200
Main Thread stack size [bytes] 200
Mumber of threads with user-provided stack size 0
Total stack size [bytes] for threads with user-provided stack size 0
Stack overflow checking [#
Stack usage watermark [+

[Number of concurrent running threads (FIRFEITFTFDAL v FE) ] T
X, BHEY A ADAEY T — B AKX v 7 BEI DY THAL Y ROERKE
BEESINET,
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[Default Thread stack size [bytes] (F7ANV DAV Y RKDRZ w7
PAX [NAF]) ] TE, 2—VFEEOAX v 77 L TERINTZ AL v
FOARZ > 7% A4 X (U— RHEAM) BDEESNET,

[Main Thread stack size [bytes] (ALY AL vy ROREZ v 7H A4 X [N
A "D 1%, main() B D R X v r FgTE,

[Number of threads with user—provided stack size (=—¥NBNFEEL
RAE I AXDAVy ) 1 TlE FEDAY v 7 ATERI NI
ALy FEBREIILET,

[Total stack size [bytes] for threads with user—provided stack size
(2—FBEELERZ Yy 7P A XTDAL Y ROEGHAZ vy 7P A4 X [N
AR 1 1E BFEDAE v 7P A ATERSINTZTRTOAL v ROFE
(U— RHfD) 2/EHLIcbDTT,

[Stack overflow checking (A& v 7 A —_R—T7 o —OWER) 1 TlX, A
Ly ROUIDEZIFICAS v I —NR"—=T a0 —%fERT&Ed, 2047
VarEAICTLHE, ALy RO ERZIZHNDLRHINAD LELS 2D £,

[Stack usage watermark (A% v Z{HEEDFENL) ] TiL. AL v FE
RIS, ALy RAZ v I PR@EN LAY — Tk S ET, 22k,
BEAL Yy ROAZ v 7EEEEZEHL T (AL y RO BRI Tl
) . ALy RNTAHL v 27— =7 a—Df%E RO 5 DICHEL TS
EMTEET, ZOFT v arERAINCT H L osThreadCreate () D5
ITIT D DR IEF IR < 2 77,

JE
IO DFEENTEFIZHF L TFEV, FDRAEYEE DL Thro20,
SRR REIEE L2709 5E, 77— g AFEE L FEA,

RTX A—RILDARA4T Tick ayv74¥alL—>3y

CMSIS-RTOS RTX Ri%tiE. # A~ tick OMENLIRAE LT-IRIES 3 U AT
THELET, 1 JIVPDOBBNERIND L HICH A~ Tick ZHET D
ZltERBEOLET, NIV LEVHERERET D & X —HE R
WY ET0N, XA LT T NORFEITHEL 9,

—-RTX Kernel Timer Tick Configuration
Use Cortex-M SysTick timer as RTX Kernel Timer [
RTOS Kernel Timer input clock frequency [Hz] 180000000
RTX Timer tick interval value [us] 1000
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[Use Cortex—M Systick timer as RTX Kernel Timer (Cortex—M Systick
HA <% RIX H—RXNVEAIERTD) 1 2030 T 252 L e L
9, T99T5HZET, yuyry—RLL Tty ruy s 2HEHT
DRIRAI SysTick A =PNBIRSNET, ZDHE.  [RTOS Kernel Tim
er input clock frequency (RTOS H—RNVDEZ A~ AN v v 7 EEEH) ]
BENT 7 A )V system <F N4 R ¢ @ CMSIS ¥t SystemCoreClock &
RCIZTHMENRHD £,

FERIIZOWTIE, AT A ¥ 2 A2 R [Configuration of CMSIS-RTO
S RTX - Tick Timer Configuration (CMSIS-RTOS RTX M =av 7 4 ¥ =l —
vayv - Tick A ~av74F¥alb—vay) | ¥7var&8RLTE
S,

CMSIS-RTOS —¥a—FKFoFL—F

MDK (2. 77U A —ard C J—RAa— REVERRT A7 DI TX
Ha—HPa— 7o L—MRHEISNTWET,

(¥ [Project (Fm¥=Z K 1 V4 NUT, ZV—=T2k7 Y w7
L. [Add New Item to Group (FHIEH %7 N —FIZEBM) 1 iR
L$79, [User Code Template (=—H¥ a— RFo7FL— k) ] Z&{R
L, [EBEOT 7L — 2R LTC, [Add GBMN) 1 227V v 2/ LE
7

Add Mew Item to Group 'Scurce Group 1' >
@ G File () Add template file(s) to the project.
- Component Mame
I .
\d C++ File {cpp) o cMmsis .
\ﬂ fem File (2) RTOS:Keil RTX CMSIS-RTOS 'main’ function
RTOS:Keil RTX CMSIS-RTOS Mail Queue
\ﬂ Header File (h) RTOS:Keil RTX CMSIS-RTOS Memory Pool
— ) RTOS:Keil RTX CMSIS-RTOS Message Queue
\é Text File () RTOS:Keil RTX CMSIS-RTOS Mutex
@Image File (%) RTOS:Keil RTX CMSIS-RTOS Semaphore
= RT05:Keil RTX CMSI5-RTOS Thread —
%@ Uzer Code Template RTOS:Keil RTX CMSIS-RTOS Timer
RTOS:Keil RTX CMSIS-RTOS User SVC j
Type: |User Code Template
Name: |Thread.c
Location: |C: ¥Projects¥NXP¥Blnky .
Add Close Help
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CMSIS-RTOS RTX API Bi%k

PLFOFIZIX, CMSIS-RTOS RTX TEA T2 XF X7 API B b7 =
U2RENTWET,

AP HhT3Y EL]

ALy FEHE ALy FE#EESR. 1ER. BLURIBLET,
24 TER BAREA—NNY IEREERELUHIEILET,
EEEHE DUFTNIT ST ERIMEEFERLES .
Sa—TYvIRER ALY FOEFTESA—TYIRERBSEET,
eI+ EHE HBEVY—ZAANDT I ERAZHHLET .
AEYI—LERE BEYA ADAE) T—LEEESLUVEELET,
Ayte—Sxa—FHE Ayt —U I, ERIE. EEHFRLET.
A=) F a1 —EHE A—LEHIE, ERE. FREFRLET,

bk www. keil. com/pack/doc/CMSIS/RTX/html/index. html TR.5Z &
MNTEX D CMSIS-RTOS RTX F=— kU 7L Clk, APT PO )7
EIZHOWTHHL 9,



http://www.keil.com/pack/doc/CMSIS/RTX/html/index.html
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ALy FEHE

ALy REBEERAHEHTE, VAT LATHEDOA L Y FEEEZ EFR. 1F
o, BEOEICEET, B main() 133 AT LOPHIULFRICBG S LD
Bk 72 A Ly REEEC. WIENMESCNENL I osPriorityNormal Td,

Active Threads

event occurs

WAITING

INACTIVE

LRS00 5 L 92, CMSIS-RTOS RTX (X, ALy RBRAF T 2—/L
SNTWDHEEELTWET, ALy ROREEIZ, UTO LI LET,

" XL NlL osThreadCreate () BA¥ZAEH L CTERESNES, T2k,
AL Rix READY (¥EH527T) 1 F£7-1% TRUNNING (ZB1TH) | JREEIC
720 FET (AL y ROEERIANIZEESL) |

® CMSIS-RTOS 17"V =77 4 7T, b W MELIEN G E ST
IT 4TI ALy Rk, A X2 F&2FH#EL T 7eng4a,.  TRUNWING (£
1T9) | ALy RiZZe 9, ALy ROWMMELIAN X osThreadDef ()
PR L CERINE TN, EITHIC osThreadSetPriority () BAE A%
AL TEETEET,

»  [RUNNING (E7777) | AV Rid, A X2 bOFFRTIE TWAITING (755%
71) | RRBIZBATL £,
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s T UT 4T ALy NiL, osThreadTerminate () B ZFHEA L T\ ->TH
KT TEET, £/, BHEDOAXL—T" HHkITT=0 . ALy REED)»
RS PITTHUAL Yy RERTTHZENTEET, KT LEALY R
i% [INACTIVE GET 77 4 7) 1 IREEIC2 0 | BFITHHAEY Y V—
AEHELEEA,

SUTNARLY RTAYTS A

ERE C 7'/ T NE, main() BAEEMSEH L CHEITZRG L £7, MHAAH
TV = aryOfA, BE., ZOBRBITERL— L7 | kL THE

TEhad 1 DOALy RERARINET,

TVIVTTF4THALY FYUEZ

BN AR CA Ly RTHOZ AT #5473 512F, 77 Rrer 2 A
LT NETX osDelay () BIEZ BRI T HERH Y 9, LT
DOFITIX, job2 DEEFNENLH jobl XV HLEWEE. job2 DFEITINEBIZ
Bth SIVET, Job2 1% Jjobl ODFEITIZKLTCT IV 7T 4 7270 £F
(DX A7V B ZILEHTITOREI VR L E8A)

Sy Rub A7 EX 2R L-EER RTX a7 A

#include “cmsis_os.h”

int counterl;
int counter2;

void jobl (void const *arg) {

while (1) { // Loop forever
counterl++; // Increment counterl
}
}
void job2 (void const *arg) {
while (1) { // Loop forever
counter2++; // Increment counter2

}
}

osThreadDef (jobl, osPriorityNormal, 1, 0); // Define thread for jobl
osThreadDef (job2, osPriorityNormal, 1, 0); // Define thread for job2

int main (void) { // main() runs as thread
osKernelInitialize (); // Initialize RTX
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osThreadCreate (osThread (job1l), NULL); // Create and start jobl
osThreadCreate (osThread (job2), NULL); // Create and start job2

osKernelStart (); // Start RTX kernel

while (1) {
osThreadYield () ; // Next thread
}
}
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2Ly ROBEIBA B job2 DB

osThreadDef (osThread (job2), osPriorityAboveNormal, 1, 0);

CMSIS-RTOS S RFLERLY FEaA—T

CMSIS-RTOS RTX I — % /LIZiX. RTOS ZFBikT /N v F OV R — MDA IALFE
nNTnEd, 78y 7 Hiz, [Debug (78> Z) 1 -+ [0S Support (0S
PR —b) ] DONEIZBIX. [System and Thread Viewer

(VRTFLERALyYy RE2—=7) ] #BRLES, 2OV 1 FUIZE, &
AT MRIEEWRB LOEITHORA Ly RBFRINET,

System and Thread Viewer B
Property Value

Tick Timer: 1.000 m5ec

Round Robin Timeout: 5.000 mSec

Default Thread Stack Size: 200

Thread Stack Overflow Check: | Yes

Thread Usage: Available: 7, Used: & + os_idle_demon

=~ Threads Priority State kY Event Value Stack Usage
U B === =N = = e e R

1 osTimerThread High Wait_MBX cur: 32%, max 32% [64/200]

2 |main Normal  |wait DY |G cur: 26%, max 84% [432/512]

3 USBD_HIDO_Thread AboveMor... Wait_OR (0000 (xFFFF cur 12%, max 12% [64/312]

4 USBDO_Core_Thread AboveMor... Wait_OR (0000 (xFFFF cur 12%, max 12% [64/312]

5 USBD_HID _Thread AboveNor... Wait_OR Ohc0000 OnFFFF cur: 12%, mase 12% [B4/512] |
& USBED1_Core_Thread AboveNor... Wait_OR 0x0000 OxFFFF cur: 12%, max 12% [B4/312]

253 | os_idle_demon None Running ﬂ

[System (AT L) ] 7 X7 4%, 77V r— a0 RI0S =2
T4 X2 b—3a BT 5 RIS ER RSV E T,  [Thread Usage

(Rby FERRMK) 1 12X, EHAERA LYy REBUET 77 4 7125
TWAHEHEAAL Yy ROBNERINET,

[Threads (AV v K) 1 Zu X5 2k, 77V r—va v OALy RE
ITICET 2FFMR R R ESNE T, ALy T EIZ, BIIAM, FEITIRE, B
FORE > 7 HERICET D EHRN/RRINET,
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RTX Conf CM, ¢ 7 7 A /@ [Thread Configuration (RAV vy Rav7 4 ¥
L—ay) ] izx LT [Stack usage watermark (R#Z v 7 {EHBEDOSEHN
L) 1 A7 araGuhicd 5L, [Stack Usage (R¥ v 7 HEE) ]
74—V RIZ [eur:] BEOY [max:] DAHX v 7 uo— RBRFRENET,
[cur:] OffilL, EEOT v 7T AMIBEIZB T LBRIEDRA K v 7 HEETT,
[max:] OfEIX, A¥ v 7 HEEDOHB N L AAX—r O EEXZESL, R
Uy REITHIZRAE LR RAY v 7 a— T, ZhaxERAT5E, LT
DZENTEDLIIITRDET,

» XLy RETHDOARAL v 7 F—_"—T 0 —%ih4 5,
» XLy RIERHTDAZ v 7 25 & feawfl L CRgZNT 5,

JE

P =X EEHT S5 TN DITILFFE LS I g R KN TS
Ez— b HEIHTIHET, FHIcoTrt, | [Event Viewer (£ X2k
E=z—F) ] ) tra (98~N—2) #2BL TFS0,

CMSIS-DSP

CMSIS-DSP T A 7 7 ViX, —fkEy72T ¥ ¥ WG /LB (DSP) Bkt » k
TT, T4 77 V1%, &EFXE7% CortexM ut vy HiIckEL Iz
<OMONRY) T b THEBTEE9,

V7 T aR—F% b :CMSIS:DSP % [Manage Run-Time Environme
nt (EATRREOEH) | ¥/ 7 ul/ TANNCTDH L, BIRLZT /A AD
MR T7A 77 YNREBNIC T e 7 MG LLET,

ﬂ Manage Run-Time Environment

Software Component Sel.  Variant Version Description

4 Board Support STM32F746G-Discovery |~ 1.0.0 STMicroelectronics STM32F746G-Discovery Kit

= @ CMSIS Cortex Microcentroller Software Interface Components
¥ CORE [+ 420 CMSI5-CORE for Cortex-M. 5CO00. and 5C300

@ _ v 146 | CMSIS-DSP Library for Cortex-M, SC000. and SC300

4 RTOS (API) 1.0 CMSIS-RTOS API for Cortex-M, SCO00, and SC300
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CMSIS

LR =— KX, OMSIS-DSP T A 7' U BE%c oo fii | ¢4,
DSP B % EHT 3 2 DO~ ) v 7 ZADRE

#include “arm_math. h”

const float32_t buf A[9] = {
1.0, 32.0, 4.0,
1.0, 32.0, 64.0,

1.0, 16.0, 4.0,

e

float32_t buf_AT[9];
float32_t buf ATmA[9] ;

arm_matrix_instance_f32 A;
arm_matrix_instance_f£32 AT;
arm matrix_instance_f32 ATmA;

uint32_t rows = 3;
uint32_t cols = 3;

int main(void) {

// ARM: :CMSIS:DSP

// Matrix A buffer and values

// Buffer for A Transpose (AT)
// Buffer for (AT * A)

// Matrix A
// Matrix AT (A transpose)
// Matrix ATmA( AT multiplied by A)

// Matrix rows
// Matrix columns

// Initialize all matrixes with rows, columns, and data array

arm mat_init_£32 (&A, rows, cols,

(float32_t *)buf A); // Matrix A

arm mat_init_£32 (%AT, rows, cols, buf_AT); // Matrix AT
arm mat_init_f32 (%&ATmA, rows, cols, buf_ATmA); // Matrix ATmA

arm_mat_trans_f32 (&A, &AT);

// Calculate A Transpose (AT)

arm mat_mult_£32 (%AT, &A, &ATmA); // Multiply AT with A

while (1);
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FERNZ DUV TCIE, www. keil. com/cmsis/dsp (235 CMSIS-DSP O~==7 /L
LTI,

B Reference X |+

()
tmi *| = @7 &

x
&« > O | file:///C:/Keil_v5/ARM/PACK/ARM/CMSIS/4.4.0/CMSIS/Documentation/DSP/html/mod

‘/BMSIS CMSIS'DSP Version 1.4.6

COMPLIANT

SRS CMSIS DSP Software Library
General | Core | Driver DSp RTOSAPI | RIX | Pack | SVD | DAP |
MainPage | Usage and Description Reference Q Search
¥ CMSIS-DSP

CMSIS DSP Software Library Reference

Change Log

Deprecated List Here is a list of all modules:

Reference [detail level 1 2]
» Data Structures » Basic Math Functions
» Data Fields » Fast Math Functions

» Complex Math Functions
» Filtering Functions

¥ Matrix Functions

¥ Transform Functions

¥ Controller Functions

P Statistics Functions

» Support Functions

» Interpolation Functions
» Examples

Generated on Fri Sep 11 2015 14:40:16 for CMSIS-DSP by ARM Ltd. All rights reserved.
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CMSIS K34/

TR AEHFD SIS RIANZIE, I RV =T e~vAf7unay br—
TR T 2T NAVRDOA BT 2= APHEINTWHWET, ZNLHD KT AN
I%. MDK-Professional Middleware |IZ[R5H9, iOIEFEFLRI MLy T
AL I PRY T 2T NEMHT S &I HEF]TT,

BE., TAAAEBADORTANZIY 7 b 2T Ny 7Ol >TEY,
~Armarha—IF7 2 AP R—K L, OMSIS KT A S FEUEZUERL L
TWET, www. keil. com/dd2 DF A ZAF—H _XR—R|Z1X. T AD Y
TR 2T Ry Z7IZEENTNWD RTIANRR—ELEREINTWVET,

Software Packs

Microcontroller Device Middleware

Control
Startup/System E—
USB Device Driver

uss[|  UsB Controller

USB Device

smoE SAllControlier SAI Driver
Ethernet Ethernet PHY Ethernet PHY
B , TCPIP
Ethernet MAC Ethernet MAC Networking
rRxxH USART USART Driver

spo] 5Pl Controller SPI Driver Graphics
E CAN Controller CAN Driver

SPI1 E SPI Controller Flash Driver
sDIoo |5 sDIO MCI Driver File System
I/OE Memory Controller NAND Driver

USBE USB Controller USB Host Driver USB Host

RTE Device.h
Configuration File

WH, IRV =7 Ay R—R MRS ESE R T4 Falb—vay
TrANVMNEENTEY, ZINHDORIFANZER LET, 1ZEAEDTA
A ATlX, RTE Device.h 7 7 ANMIE->T, ~f 7z ha—75/34
AZADEBEDOE AL R T A NPREINET,
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SNV =T /T Y r—ara— Ri&, control struct /T L CRIA
N VAR AR LUET, 20D control struct OZLRNIIET /3A A D
RY T2 TGNA BT 2 —ARPKMENET, Z<OBERY 7=F VDR
TANE, TA AR ERETHY 7 Ny =T /Xy 7 O—5HTT,

BELTWRWRT A NRNEFIETHIT1E, CMSIS R A 7 EREITHE - TREE
D C YV—Aa— Rz LET,

CMSIS R A0 API A > & 7 = —ADFEMMZ OV TIX, www. keil. com/cm
sis/driver &R L TF &),

b2

TV =g/ — P 250 [Creating a Software Pack with a New Peri
pheral Driver (BrL i XU 72T/ R4/ NNEEHLEY T Pz T Ny
ZDIEE) | Tit, V7 ROz TNy ZISIEE LR ODF LY T TR
FA NG LT BTN TH L TOET,

www. keil, com/appnotes # =ML TF X0,

aAVvI724XalL—vay

CMSIS RTIA NERETDHHIEILZ. WS O0H 0 3, BEERZFEX. 7
N AHR— MIAHB L TWD RTE Device.h 7 7 A NVEMHERTAHZ LT,

FOMDT NA AT, 22— NT AL 2D NEBLIOIST S KT A4
ERECTEDL, Y= RX—FT 48O 7IF7T7 4 hNvary7 4 FXalb—v g

V= VEMHLTHRETEET, @, Zhbooary74X¥alb—vay

Y— L, pVision 7B Y= 7 MIA VAR — T HOICLER C 23— R
Z HBEIIC/ER L E T,
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RTE_Device.h

LA DT NA ATIL, RIE Device. h 7 7 ANVICE>T, ~A7maay
=T TN ADEBEDOE AERUZ KT A NHBEEINET,

W Seicoen v X
Egand Al |  Colapse Al | Hlp | I ShowGnd
Option Value
=-USBO Controller [Driver_USBDO and Driver_USBHO] el -~
=1-Pin Configuration
USBO_PPWR (Host) P&_3 -
USBO_PWER_FAULT (Host) Mot used
USEO_INDOD P17
P20
USBO_IND1 P2 3
Device [Driver_USBDO]
USB1 Controller [Driver_USBD1 and Driver_USBH1] ¥
EMET (Ethernet Interface) [Driver_ETH_MACD] r J
USBO_PPWR (Host)
VBUS drive signal (towards external charge pump or power management
unit).
Text Editor }\Conﬁguration Wizard /

[Configuration Wizard (2> 7 4 F¥al—I a3 U 4P —FK) | a—%
FRTBE, RIANRAL U E T2 —AD~NYHZ T 7 A0 Hdefines & Fi)h
TET D e, ZORIANL BT 2 —R%E T T T 4 HVE— KT
RETHIENTEET,

STM32CubeMX D fEF

MDK (. STM32CubeMX ZfEH LT CMSIS RTI A RDa 7 fFal—g
VEVR—FLTWET, T T T4 AN TN =T AT 4 F 2 b—
g YV —/LTlL, STMicroelectronics /XA ZAHD T 57 4 L7 4
P—FREHEHL T, C ¥i{ba— K&4ERTxET,

VBB EIX. [Manage Run—Time Environment (SEATHFERBEDEHEE) ] ©»
4V KU T CMSIS K7 A "% 3#3R L., Device:STM32Cube Framework
(API) :STM32CubeMX A BRI 57213 TH, Z4UTKD ., TAAL AL FTAN
LT 4 X2 b— 3 UITHER STM32CubeMX 23BHE 97, BT 5 &,
a7 4F¥alb—Tgra— REARK LT, pVision &4 »HR—FLFET,

SERIZ DUV TIE, www. keil. com/pack/doc/STM32Cube/General /html/index. h
tml DAL FTA =2 T L EBRBLTTFIN,
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HREE

CMSIS R A ARGk 7 A NHDOY 7 b7 =7 73y 71X, www. keil. com/pack
MHOBAFTEET, TOVT MU =T 73y 7I2iE, OMSIS R T A /SHEREA

A —hDY—=R2a—Rev=a T LOMIZ, BERALT (Fal—ay
TrAN, SESERI =T v VT T v T — L TOMMT LR EIN
EENTOET,

CMSIS R A 7NKRGEAA — ME, LFTOT A MEFETLET,
o API BEEMFOMH L O— %Ay 22 1RGIE
o LT 4 Xal—g L RT RA—HDMEE
o N—T Ny r LDWET A N ORRGE
o BEHE L DBIE/NT A — X DG
o AV N ODIREE

T A MERIL, 2 Y —LIZHIRILZZD . ITM printf 20 L CHAILED .

AEYU RNy T77IZHIILT0D CTEFE9, www. keil. com/cmsis/driver TH.5
ZEMTES CMSIS RIA4 X~ ==a2T7 /1D [Driver Validation (KZ A N
DOWEE) | B a2 L TFEN,
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VI rYzF7avR—%2 b

Compiler (A4 5)

V7 by xT arii—3%2 b [Compiler (X4 5) ] Zfifd+2rL, &
W¥CITIALTATTID 1/0 BBEDOZ—7y heZETEET, AH
TEANEEFITT H7-D2, 77V r—ara— RTlL, printf(). scanf
0. F12% fgetc() 72 EOERERNR 1/0 74 77 VEEN L EHINLE
7

FEHER 72 ARM 222 XA T C T XA LT7A4AT7 7 VHND NG OBEBORE
X, AT L1270 9,

High-Level Functions [l
printf, scanf, etc. ‘

Hardware independent

Low-Level Functions ‘
fputc, fgete, etc.

System /O Functions
_sys_write, _sys_read, etc.

Hardware
dependent

L UVEBB XM L~VEEIT Y — 7y MK E T, N—F =T L
DA VR T 2—ATVAT A 1/0 BEEFEHLET,

ARM 223,45 C T4 A4 LT7A477 U D MicroLib %, {KL~LE %
ML TNAN—RU=T A BT 2—A% LD ET, MicroLib NFEETLH—
BOE LVBBUIHIR ST A7, AT A 1/0 BiTFE s E
A,

V7 T ariR—x%> b [Compiler (%4 5) ] 1%, SFIFoE
e 1/0 Fx /L (File. STDERR, STDIN, STDOUT. # LN TTY) IZ&PHH T
1/0 B —7y v EEFRLET,
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(%] Manage Run-Time Environment X
Software Component Sel. Variant Version Description
’ Board Support MCB1800 1.00 Keil Development Board MCBE1800 1=
’ CMSIS Cortex Microcentroller Software Interface Components
4 CMSIS Driver Unified Device Drivers compliant to CMS5IS-Driver Specifications
=] ’ Compiler ARM Compiler Software Extensions
= ’ o] Retarget Input/Output
@ File [ |File System 1.00 Use retargeting together with the File System component 2
@ STDERR | I¥ Breakpoint 1.00 Stop program execution at a breakpoint when using STDERR
@ STDIN v | User 1.00 Retrieve STDIN from a user specified input source (USART, Keyboard or other)
@ STDOUT |I¥ |ITM 1.00 Redirect STDOUT to a debug output window using ITM
@ TTY I | User 1.00 Redirect TTY to a user defined output target LI
Validation Qutput Description

| Ressive | |SelectPacks| | Detais | [ o | conal | _ten |

I/0 F¥®J  SiBR

File (774 FTRTDT 74 ILEEREEF ¥ ~JL (fscanf, fprintf, fopen, fclose 7
W) &) .

STDERR DA YE—CFER AT ET IS -3 DEEIS—R M) — L,
STDIN FIVr—2avD—8IHBFEANR MY —L (scanf &) .
STDOUT FI)T—2 a3 DBELE AR Y —L (printf &) ,

TTY IS—HNDREDFRELLTLE A TR,

N7 heBRT DL I/0 FYRNDN—RY =T A T 2= AR
HTEET,

NYF72 bk HtEA

File System T7AWNVATFLIAVR—FY ME, T7AIVEEREDA V2T —RELT
(Z7A4NLVR FERHLES,

T L)

Breakpoint 1/0 FyrILEFERTDE. 7TUS—2a vl BPT s STEIELET,
(TL—9Ra

k)

ITM TRy HENLEz 1/0 BERDA VA MLAYTF—Y3 Y FL—AI AR

(ITM) ZEALET.
User (o—4) 1/0 #iZ1—5EZIL—F > USART, F—FR—FHE) I284—4 Yy FEEL
35‘3-0
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V7 =T aryiR—3x> bk [Compiler (XA F) 11X, NUT D
REICIL U CTEREIND retarget_io.c 7 7 ANVEBMLET, [User
(=) 1 XU T bORE 2a—Fa—R7o 7 — M ERT5 &
TE OMERE R FEEET PRI F T, SR DWW T, v =27 V25 H
LTFaWY,

COI‘teXfMB/MZI/M? @ 1™ 51 pl”]'n tf ﬁgit@ 53\/\‘ > Debug (printf] Viewer

THEYVR—FLTWET, NUT b~ [ITM] 23 {0 value = oxiol

S — L . IAD wvalue = 0x101

EFR‘?—Z.) ~J: N I/O ‘3/1) 77 U B'é%t&:t\ [Debug (prln BD value = 0x101
tf) Viewer (F/3» 7 (printf) B =2—7) ] D value - oxlol
VA RUT /0 BIEZFATLET, AD value - Oxiol
B0 value = 0x101

B0 value = 0x101

B0 value = 0x101
B0 value = 0x101

-;{J Call Stack + Locals E‘iDebug [printf} Vi...

Board Support (FR— FH1R— k)

LED, 'y amlsr VaA AT 4y 27 AD BELYD/A a3 /3—=% LC
D, #yFAL V=R ORFEAR— B0, EER MEER B
VXA RAI=T R EDHE L TEBERIND A 287 =—250<
Db ET,

RN—FYPR—=bPAfFZT7x2—R API TlX, TNHDA U Z T = —AIZK L,
ML SN T 7B AZTWET, 2k, V7 oo THREEIL. R
FED GPI0 IZEIV 2 AT DI L VAR EFEIZOWVWTT AN, ADY =2 T )b
EWRTLOTIEIRL, 77V r—yara—RNCEFTHZERTEET,
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%L DT NRA AT 7 I U Xy 7 (DFP) IZIEAR— R R— bR EEN T E
4, A— ¥ KR— ~iE [Manage Run—-Time Environment (ZEFTHiEREE D%
BH) ] 94 RUTERIRTEE7,

Software Component Sel. Variant Version Description
=4 Board Support STM32F746G-Discovery |z| 100 STMicroelectronics STM32F746G-Discovery Kit
= @ Buttons (APT) 1.00 Buttons Interface
¥ Buttons [+ 1.00 Buttons Interface for STMicroelectronics STM32F746G-Discovery Kit
@ Drivers Kinetis BSP Drivers
@ Graphic LCD (APT) 1.00 Graphic LCD Interface
=4 LED (APD) 1.00 LED Interface
¥ LED [+ 1.00 LED Interface for STMicroelectronics STM32F746G-Discovery Kit
@ Touchscreen (APT) 1.00 Touchscreen Interface
@ emWin LCD (APT) 11 emWin LCD Interface

FEDHBAR— FIZH LTIELWEVREZXITO) ZENTELH L D12, )
72 [Variant (NUT > b) 1 Z2BRLTFEW,

R—RDOY T Ny =T Ry ZIZRBERYR— 7 7 A VEERT D E, TR
H LiR— RIZAR— R R— M ZBMTEE I, http://www. keil. com/pack/d
oc/mw/Board/html/index. html TRAZ LN TE S APl ~==2 T /L% 5M
LTREWY,

> LN
TF)V5r—S 3 DER
ARETIX, AIOZETHH L OMSIS Z2FEH LT, Yud=7 FERB X
OWEETH 72 DIMERTFNEC OV T L E,

JE

Dt g DY Tz — NiE, MCB1800 FEMiAS— N (LPCIS57 3 ##;)
IZSHS L TOET, DX —5F > pFE (TR — FafEhd 35580,

Z— NERN— PECDRETEE I T,

Fa— NUTATIE, Blinky 70 =27 NEIRO 2 SOIEAREFAS TIE
[DAPEIc

= CMSIS-RTOS RTX Zf#iffl L7= RTOS 3t

" RTOS H—FRNLDRNRT A X)L AT A ORI — TR E},
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CMSIS-RTOS RTX ZfEM L 1= Blinky

o7 varTiE, UTFOFIEEZFEHAL T ey =7 FOVERTEE LT
L/jz‘é—o

s Pl bR NS TuT el NI ANNEER L. A
nay ha—77 3 ABXOBET S5 SIS 22 R —x > F &R L
‘i‘ﬁ—o

s FRARI I BREORE : TN ADVAT LY vy 7 EREE
CMSIS-RTOS RTX W —NVERELET,

» V—Ra—RTZrANDER : TV A — a7 A BB LD
TERL L £9,

s TV =g U A= DEAR T =g a3 R
OV 7 LT, wAMraar ha—53F L ADEF L F T TT
AEVIZHF T a—RLET,

(FROFTOER] B2 ar (84 _*—) TliE, i — R%& PC |28
L., 77— a v —Fy MaFA T ra— R4 5 FEICOW T
LTCTWET,

Blinky 7ua¥ =7 N Tlk, LFOTF U r— a7 7 A4V EVERR L
i—ﬁ‘o

main.c ~ZDT7 7 A ML main() BN EEINTEY ., RIS I—F/1,
NRY 72V EPHEL, ALy ROFEITERBLET,

LED.¢c  Z®D77AMIIE, GPI0 AR— R~ & blink LED() AL v REHA
AL U CHIET AR5 E F N CWET, LED Initialize ()
BA%E, GPIO R— ME 2 L&, LED On() B¥kE LED
_OfF Q) BE¥UE. LED DA v H T 2 — R L HR— hE A
MLET,

LED.h  ~v X757 AT OREST 0 2 A 7D LED. ¢ \[Z& T
BY., ~vE T 7 AT main.c 77 AMIEEFNTONET,

F7-. VAT L7y L CMSIS-RTOS RTX Z##&E L £,
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JavzHo bty TS
pVision A ==2—s3—7T, [Project (BT =2 F) ] - [New uVision
Project (FF LU pVision 7uo=2 k) 1 Z&EIR L E7,

(% BOTANEEFINL, [Blinky) 7 O7 0y =7 MMk AT LE
4, [Save U7F) 1 27V v 7 LE4, HHEINI-4RITEDO T 1
Yx 2 N7 7 AN (Blinky. uvproj) HMERLSIVET,

iz, [Select Device for Target (¥ —#4' v hDFTNA ZAZREIR) 1 ¥ A
Ta I REEET,
(% LPCI857 Zi#IRL, [O0K] 227U v 7 LET,

FNA ZERIZ LT, av A FHE, VoD AE) LA T T b, 7
Ty vadarl I I T TN AN EOIRERNLY —VERENER I
£7,

[Manage Run-Time Environment (FETREREBOFHE) ] ¥4 7T/ NHx.
AVAR=IFELT, BIRLIET A ATHEATESL Y 7 by o7 aiRi—
X IBERENET,

(% ::CMSIS:RTOS(API) %#LiL T :Keil RTX ZAZZ L £T,
::Device Z#HLEEEL T :GPIO & :SCU ZHZhCLET,



AB—FHAF MK =23 b TPFUr—2a V& ERT S

(W] Manage Run-Time Environment X
Software Component Sel. Variant Version Description
€ Board Support MCB1800 | 1.0.0 Keil Development Board MCB1300 =
= ’ CMSIS Cortex Microcontroller Software Interface Components
¥ CORE r 420 CMSIS- CORE for Cortex-M, SCO00, and SC300
¥ DsP r 146 CMSIS-DSP Library for Cortex-M, SC000, and 5C300
=€ RTOS (API) 1.0 CMBSIS-RTOS AP for Cortex-M, SCO00, and SC300
¥ Kell RTX ¥ 4.79.0 | CMSIS-RTOS RTX implementation for Cortex-M. SCO00. and SC300
. CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specifications
& Compiler ARM Compiler Software Extensions
= . Device Startup, Systermn Setup
¥ GPDMA r 12 GPDMA driver used by RTE Drivers for LPC1800 Series
¥ GPIO v 1.0 GPIQ driver used by RTE Drivers for LPC1800 Series
¥ sCU [ 1.1 SCU driver used by RTE Drivers for LPC1800 Series
¥ Startup r 1.00 Systemn Startup for MNXP LPC1800 Series
‘ File System MDK-Pro | 6.6.0 File Access on various storage devices =
‘ Graphics MDK-Pro | 5.30.0 | User Interface on graphical LCD displays
& Network MDK-Pre | 6.5.2 IP Metworking using Ethernet or Serial protocols
4 uss MDK-Pro |6.66 | USB Communication with various device classes =l
Validation Qutput Description
= b ARM:CMSIS:RTOS: Keil RTX Additional software compenents required o
(=l-require Device:Startup Select component from list
¥ Keil:Device:Startup System Startup for NXP LPCT1800 Series
=48 Keil:Device:GPIO Additional software compenents required
[=)-require CM5I5:CORE Select component from list
¥ ARM:CMSIS:CORE CMSIS-CORE for Cortex-M, SCO00, and SC300
=4 Keil:Device:SCU Additional software components required
[=)-require CM5/5:CORE Select component from list
¥ ARM:CMSIS:CORE CMSIS-CORE for Cortex-M, SCO00, and SC300 j
Resove | [SelectPacks| | Detak | [ ok | cancel Help

[Validation Output (WREEHIFS) 1 7« —/ RiZix, oY 7 k=7
aVR—F 2 b EDIRTFREMENR TR RIS NET, ZDE4E. :Device:Startup
pad :/ﬂ_\g\_‘* Ve ]\ 0iLlZ‘ZEVG"a_o

b Ave—UE IV ITHE BHETLY T N7 A R—R
RRANA T4 FENET,
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> [Resolve (#R) 1 %2 U v/ L%,

TRCOERFRERN RSN, MOMEY 7 h =27 arR—x b
(ZZTl%, ::CMSIS:Core & ::Device:Startup)

Project i |

Z)ﬁﬁ}jj (2720 ij‘ =% Project: Blinky
g5 Target1
[fs; [OK] %7 U b4 7 L/i—aqo .<_>j| Source Group 1
=% CMsis

WIR LY 7 Ry T ariR—30 M, A BT RTX_CM3.lib (RTOS:Keil RTX)
B— T T Tr AN RIX 227 4 X2 L— le E] BTx_conf_CM.c (RTOS:Keil RTX)
\‘\/ El \\/7 7 /I) }I/\ j;s c]:U€ CMSIS T\/X?A 7 7 /]) ﬁ GP|O_LPC13}Q<.C (GP|O]
neEizre e MIEDBNET, [Proje il SCU LPClBoce (SCU)
ot (FEY=27 1) ] vqr RUICE, BRL e e
77:— / 7 ]\ '7 T 77 = /T»—Z Vg ]\ k J:U\Eg@ﬁﬂé | systemn_LPC 180 (Startup)
T7ANDBERRINET, =7 1 X THLITIX
TrANELTAI Y v LET, K1 Lo

%@3::-': {} Functions []..'e-“:: ates
TNARI By RBRBOERTE
VAT NERIEAT I 0y I systen TN X0 e T 7 AMTERS R

¥4, a7y 71X RIS h—R IV EZA~DAS17 a7 THLHH720
RTX 2> 7 4 Xal—ar 774 0TI DEEIC *ﬁ#éﬁ%#%@i#

JE

—EBDT NS RS, main BIED—FEE L T AT AT > T 72 ETL
ED, HHDz—T VT g L CTHRESNS Y 7 =T 7 L—A
D=2 LD L FET,

FERIZ O TlE, [FNA XRZ— P T 700 2z (74 N—2°)
PR TFS0,
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TV r—arvpruaygarZ 4 Xal—raviE, sav g V—RA

(XTAL F72i3A v F o7 A —%) 0 AFVBLORY 72T VO
R EOIEIERERIIGUTRARDVET, VU ar XU HET7 31 R[E
BDT 7 A system <734 Z>.¢c ZABELTWAT-H, BETSH K%
AV NeBlehERNH Y 7,

by h:wAruaariia—s 70y 7 AT AOFEMOWNTIX, [Books
(Fo2)] 94 R 77 L A~=aT )V
BT TS,

MCB1800 BEZE3F > M. #AEBD 12 MHz XTAL 2R L TEITSNEJ, PLL
1L 180 MHz ® a7 7 vy V7 JEEEEERLET, ZHUET 74V N THD
=8, BETBELETD D FEA, 1272 L. system LPCI8xx. ¢ 7 7 A LD
AL LR — ROREIZILEFE T £,

% system LPCI8xx.c 7 7 A NVZiwETd 511X, [Device 4 R) ] 7
N—"T"% [Project (¥ =7 K) 1 U4 RUTIELET, 774
NLEETNVr ) 7 LT, UFOa—REEHRELET,

system LPC18xx. ¢ @ PLL /%F A —2 ORE

/* PLL1 output clock: 180MHz, Fcco: 180MHz, N =1, M= 15, P = x */

#define PLL1_ NSEL 0 /% Range [0 — 3]: Pre—divider ratio N %/
#define PLL1_MSEL 14 /* Range [0 — 255]: Feedback-div ratio M */
#define PLL1_PSEL 0 /* Range [0 — 3]: Post—divider ratio P */
#define PLL1_BYPASS 0 /% 0: Use PLL, 1: PLL is bypassed %/
#define PLL1_DIRECT 1 /% 0: Use PSEL, 1: Don’ t use PSEL %/
#define PLL1_FBSEL 0 /* 0: FCCO is used as PLL feedback */

/* 1: FCLKOUT is used as PLL feedback */
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CMSIS-RTOS RTX A—RILDARE A X

= [Project (Fm¥=Z7 1K) 1 UV RUT, [CMSIS] /' /v—7%YLik
L. RTX Conf Clh.c 7 7 ANEREET, RIZ, =T 4 XD TFEHIZHD
[Configuration Wizard (v 7 4 Falb— a4 ¥F—FK) ] #7
7 Uy 7 LET,

[RTX Kernel Timer Tick Configuration (RTX b —FR/IV & A< Tick
avZ74Xab—vay) ] #PEEL. [Timer clock value (#A -~
syl ] arysav sii—838F7,

_1 RTX_Conf CM.c v X
Epand Al |  Colapse Al | Hep | T ShowGrd
Option Value

Thread Configuration
[=1-RTX Kernel Timer Tick Configuration
Use Cortex-M SysTick timer as RTX Kernel Timer [+

RTOS Kernel Timer input clock frequency [Hz] 180000000
RTX Timer tick interval value [us] 1000

System Configuration

RTOS Kernel Timer input clock frequency [Hz]

Defines the input frequency of the RTOS Kernel Timer.
When the Cortex-M SysTick timer is used, the input clock
is on most systems identical with the core clock.

TextEditor ), Configuration Wizard |

bk a2, TERBDRTESL system T/ N4 XD ¢ YT m
VxJ Mpbabt—T&EET, ZT A XTI ANGBELHT ) v 7
L. [Open Containing Folder (A TWA 7+ /LVEZ%ZBL) ] %
BIRLTTZ 7 ANVERRLET,

_] system_LPC18xox~ 1 PTV Coee omas v X
Cl . EEE————
137 | * ose — (FCLEI
138 * Close All But This = FCLECU
139 | = Close All
140 | re--——{ e
141 * PLL1 Copy Full Path
i:; : F;I Open Containing Folder Lr_‘r;ﬂ
e " Fi :g Mew Horizontal Tab Group [z
145 = 1 [Hz
146 * i JJ MNew Vertical Tab Group 5z
T e
148 * Configuration exarr.ﬂ'_es:
149 = Felkout Feceo N M P
150 = 3eMHzZ 288MHz 1 24 4 S
] n 3
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Y—RXaA—FI7274ILDER
V7 R 2T aryiR—3x2 hOEEIZETV—F G A TVD, FHIRRE
Snhizaz—Ya—RFrrFr—r2EHLT, 77UV 5—vara—FKxiB

= [Project (Ym¥=Z7 k) ] V1> FU T, [Source Group 1 (V—
ATN—TF1) ] #4527V 27 LT, [Add New Item to Group (Gl
HHEZEINL—IEBM) 1 ¥4 7n 7 z#lxET,

Add New Item to Group "Source Group 1' x
@ G File () Add template file(s) to the project.
. Component Name
“In .
@ G+ File (cpp) =% CMsIS -
\ﬂ fem File () RTOS:Keil RTX CMSIS-RTOS 'main’ function
RTOS:Keil RTX CMSIS-RTOS Mail Queue
\ﬂ Header File (k) RTOS:Keil RTX CMSIS-RTOS Memory Pool
= ) RTOS:Keil RTX CMSIS-RTOS Message Queue
é Text File (4:t) RTOS:Keil RTX CMSIS-RTOS Mutex
@Image File (%) RTOS:Keil RTX CMSIS-RTOS Semaphore
L= RTOS:Keil RTX CMSI5-RTOS Thread —
*E‘ g‘ User Code Template RTOS:Keil RTX CMSIS-RTOS Timer
RTOS:Keil RTX CMSIS-RTOS User SVC j
Type: |User Code Template
Mame: |main.c osObjects.h
Location: |C: ¥Projects¥NXP¥Blinky e
Add Close | Help

= [User Code Template (= —¥=a—FFrFL—1F) 1227V vrL
T, vz MZEEFNTWAH Y 7 hu=T arR—x MUEHAT
xbHa— K7y 7L —r&aF/RLET, [CMSIS-RTOS ‘main’ functi
on (CMSIS-RTOS ‘main’ PEA¥%) ] AR L T [Add GBI 1 %7
Vw7 LET,

main.c 77 ANNTaY =7 s )L—7 [Source Group 1 (Y —RFTN—F
D) 1 CBmEhEd, 2T 7V r—yarfa0a—RKe2Z07 74
JVBINTCTE £,
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> main.c 77 A NVNDOZEAITEA 2 Y » 27 LT, [Insert ‘#include fil
es’ ( ‘Hinclude files’ #HHA) ] ZTIRL £, BR LT A
AP~ KT 7 A LPCI8xx. h & F T,

WIZ, FToOa— REBIMLUT blink LED() BAEZVERR UE T, MM
X h LED BNEJLE T, osThreadDef () % LT blink LED()
% RTOS AL v K& LUTEFE L., osThreadCreate() TPRItHEL £9,

main.c ODa— R

/%
% CMSIS-RTOS 'main’ function template

*. *
*: *,

#define osObjectsPublic // Define objects in main module
#include ”osObjects.h” // RTOS object definitions
#include “LPC18xx.h” // Device header
#include “LED.h” // Initialize and set GPIO Port
/%

% main: initialize and start the system

*/
int main (void) {

osKernelInitialize (); // Initialize CMSIS-RTOS

// initialize peripherals here

LED_Initialize (); // Initialize LEDs

// create ’thread’ functions that start executing,

// example: tid_name = osThreadCreate (osThread(name), NULL);
Init_BlinkyThread (); // Start Blinky thread
osKernelStart (); // Start thread execution

while (1);



AB—FHAF MK =23 b TPFUr—2a V& ERT S

(= [Add New Item to Group (BB &7 N—TIT8M) | AT w2 %
FEFLT LED.c EWHLFTDED C 77 ANVEERLET, 22— %
BILCHEE L, LED ##lfH4 25 GPI0O R— FE LT 7 AL E
7,

LED.¢ D=a— K

/*
* File LED.c

* */
#include “SCU_LPC18xx.h”

#include ”“GPIO_LPC18xx.h”

#include “cmsis_os.h” // ARM: :CMSIS:RTOS:Keil RTX

void blink_LED (void const *argument); // Prototype function
osThreadDef (blink_LED, osPriorityNormal, 1, 0); // Define blinky thread

void LED_Initialize (void) {
GPIO_PortClock 1); // Enable GPIO clock

/* Configure pin: Output Mode with Pull-down resistors */
SCU_PinConfigure (13, 10, (SCU_CFG_MODE_FUNC4|SCU_PIN_CFG_PULLDOWN_EN)) ;
GPIO_SetDir (6, 24, GPIO_DIR_OUTPUT);
GPIO_PinWrite 6, 24, 0);

}

void LED_On (void) {
GPIO_PinWrite 6, 24, 1); // LED on: set port
}

void LED_Off (void) {
GPIO_PinWrite 6, 24, 0); // LED off: clear port
}

// Blink LED function
void blink_LED(void const *argument) {

for (535) {
LED_ On (); // Switch LED on
osDelay (500) ; // Delay 500 ms
LED_Off O ; // Switch off
osDelay (500) ; // Delay 500 ms

}
}

void Init_BlinkyThread (void) {
osThreadCreate (osThread(blink_LED), NULL); // Create thread
}
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b2
Board Support (WN— FV—pF) Z2pN—FK2h (69 ~N—=(2H8) 73
TEET DR E T 5= L6 TEFT,

% [Add New Item to Group (FHEHEZINAN—I1ZEM) 1 ¥4 7w/
PER LT LED.h EWHLBIDZED~y 277 A )VEERR L. LED ¢
O T N AT EERLET,

LED.h ®Da— R

/*
* File LED.h

%,

* */
void LED_Initialize ( void ); // Initialize GPIO

void LED_On ( void ); // Switch Pin on

void LED_Off ( void ); // Switch Pin off

void blink_LED ( void const *argument ); // Blink LEDs in a thread
void Init_BlinkyThread ( void ); // Initialize thread

TFIVr—2av4 A—SDELF

AUNANVBROY U7 P ThIVET,

[Build Output (/v FHA) ] 12, BV Rt RZET AIHFRNER
RENET, =TT —DRVENL RIZOWTIE, a7 T A% A XEHR,
=7 —F¥u, BIOEEEanRRINET,

Build Output

##% Using Compiler 'V5.06 (puild 20)", folder: 'C:\Keil v5\ARM\ARMCC\Bin'

Build target 'Target 1'

compiling main.c...

compiling LED.c...

compiling RTX_Conf_CM.c...

compiling GPICQ_LPClBxXX.C...

compiling SCU_LPClExx.c...

assembling startup LPC1BXX.S...

compiling system LPCIExx.c...

linking...

Program Size: Code=8512 RO-data=924 RW-data=80 ZI-data=4752

Afrer Build - User command #1: C:\Keil v5\/ARM/BIN/ELfDwT.exe .\Objects\Blinky.axf BASEADDRESS (0x1A000000)
ELFDWT - Signature Creator V1.1.0.0

COPYRIGHT Keil - An ARM Company, Copyright (C) 2014

*#*% Updated Signature over Range[32] (0x1A000000 - Ox1A000018): @O0x1A00001C = Ox53FFCF3E
##% Processing completed, no Errors.

" \Objects\Blinky.axf" - 0 Error(s), 0 Warning(s).

Build Time Elapsed: 00:00:04

[(FRYyTOFER 73 (84 X—) TliL, iMiAR—FE2U—27 =
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n

T gl L, TV =y a v B =y hoN— R 2 TR T

02— RT3 A FEICHOWTHALTWET,

b LED &2 1 B CF =y 73528 T, =7y b—KRU =T DIE
LWy 27l RIS 27 4 FXal—a A RiF X £1,
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MERIL—TEREtZERA L= Blinky

ATOBNCIED X, R/ — 7 3G 2 H L, CMSIS-RTOS RTX BE%k % fi i+
T2, Blinky 77V —va YEERLET, Zo7vr =7 MIiE, L
TOa—HFa— R 77 A AREENTWVET,

main.c D7 7 A ML, main() B, AT L Tick ¥ A ~%
Wb % Systick Init() B, BELOZED AN NI Sy
sTick Handler ) D& FENTWET, Delay() BT —
RFFFAEE L E T

LED. ¢ 77 AL, GPIO AR— hECEHIHEL, A—b L E A
FIA ZITHRET DN G ENTNET, LED Initialize
(O BA%E GPI0 R— e 2ok UE3, LED On() B%k &
LED Off () B#IE, R— b 2HEITESICL 7,

LED.h  ~v X757 AL LED. ¢ TERRSNT-B% T a N & A 238
FNTEBY., main.c 77 AMVTEDHVENRHY F9°,

[Manage Run—Time Environment (EITEFEREOEHE) ] #BHx. Y7k
77 AR —F%> b~ :CMSIS:RTOS (API) :Keil RTX DR ZfiFfR L £9°,

(% main.c 77 ANVEREET, 23— RZBEML T AT A Tick 4~
ZOHE L., VAT L Tick XA ~EViAZNY RTEB LD delay B
WhrEXIABLET,

/%
% file main.c

*. *
*: *,

#include “LPC18xx.h” // Device header
#include “LED.h” // Initialize and set GPIO Port
int32_t volatile msTicks = 0; // Interval counter in ms

// Set the SysTick interrupt interval to lms
void SysTick_Init (void) {
if (SysTick Config (SystemCoreClock / 1000)) {
// handle error
}
}

// SysTick Interrupt Handler function called automatically
void SysTick Handler (void) {
msTickst+t; // Increment counter
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}

// Wait until msTick reaches 0

void Delay (void) {
while (msTicks < 499); // Wait 500ms
msTicks = 0; // Reset counter

}

int main (void) {
// initialize peripherals here

LED_Initialize (); // Initialize LEDs
SystemCoreClockUpdate () ; // Update SystemCoreClock to 180 MHz
SysTick_Init () ; // Initialize SysTick Timer
while (1) {

LED On (); // Switch on

Delay (); // Delay

LED_Off (; // Switch off

Delay Q; // Delay

}
1

(> LED.c 77 ANERE, REREEZHIRLET, a—FEIUTO LD

2720 E9,
/*
% File LED.c
* %/

#include ”SCU_LPC18xx.h”
#include ”“GPIO_LPC18xx.h”

void LED_Initialize (void) {
GPIO_PortClock 1) // Enable GPIO clock

/* Configure pin: Output Mode with Pull-down resistors */
SCU_PinConfigure (13, 10, (SCU_CFG_MODE_FUNC4 | SCU_PIN_CFG_PULLDOWN_EN)) ;
GPIO_SetDir (6, 24, GPIO_DIR OUTPUT);

GPIO_PinWrite 6, 24, 0);

}

void LED_On (void) {
GPIO_PinWrite 6, 24, 1); // LED on: set port
}

void LED_Off (void) {
GPIO_PinWrite 6, 24, 0); // LED off: clear port
}
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r LED.h 77 ANVERE, a— RF2EBEELET,
/*

* file: LED.h

* */
void LED_Initialize (void): // Initialize LED Port Pins
void LED_On (void); // Set LED on

void LED_Off (void); // Set LED off

FIVr—oavA4A—SDELF

TN NBLIRY 7 ThIVET,

(FRyFOFER| B2 ar (84 *—) TlE, #Mlidn— R%& PC |28
L, 77V r—varkE =2y N N~ Ru=TIZH¥yra— K355
HEIZOW T L TWnET,

Erh:LED & 1 BREIRCTF =y /732524 T, =0y h—FKU=T D
ElLWwaoyrar74Xalb—yaraREaETE£7,

—" 4 g

FINAARARBE— Ty TDOH

—H DT INA A, T AN— Ry = THg{bL A ¥ (HAL) O—f& LT
VAT ATy R v ITBWTEBEREEZ R L TWHTD, T3 ADF])
WX main BN OFATENE T, 2D LD 72T /3 A TlE, M2 —

T4 VT 4 THEREN-Y 7 2T 71— 0 — RN ELERINET,

FDO=W, Device YT MU =T 2R —% 2 MIIX, TAA A E BT
DIZDIZHBEILBIMO 2 R —3 2 RREEND NSV F3, FEMIC
ONWTCIE, AV TA ANV T VAT AESRLTRIW, UFD® 7 v g
TliX, 731 A OH A TR LET,

5l : DAVE Z{EFH9 % Infineon XMC1000

Infineon ® DAVE™ ZAffiffl95 L. W5 DAVE 77U 7 —3 g koD
<a—REZHEMICAER TEE£9, Eclipse X—2Z® IDE NT, A7
Vor—vailirkoic, ZoT7 7V r—va rEBN, ZE. BLUOR
ETAZENTEEST, 2ok RAFZ, CLOCKXMC_1_.0 77U — 3
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75

> (XMC1000 77 R VDHGA) #HALT7uy /7REEZRELET, 20
TFVr—vaiE, aTNTELWL YA Z#E LT, BIOEKIC
LET, o2— RAEROKDYIZ, CMSIS B4k SystemCoreClockUpdate () %
FEOMH L9,

DAVE 7u ¥ =2 h% pVision 24 V' R— b T 57200 FTTOFIEIZOW
CiZ. http://www. keil. com/appnotes/docs/apnt_258.asp (ZH 5 77V
r—yayv/—h 258) #SHLTEFE,

wision W72y =2 hDOA R — &5 T3 5E. [Manage Run—Time En
vironment (EATRFERENEH) ] ¥+ FUIZ, 1:DAVE3 /L —TLay
A= he LTEMRSNTEZTZ) r—varNFErInEd,

V] Manage Run-Time Envirenment x
Software Component Sel. Variant  Version Description
‘ CMSIS Cortex Microcontroller Software Interface Components =
’ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specifications
’ Compiler ARM Compiler Software Extensions
= ’ DAVE M Configuration Files generated by DAVE
¥ CLOCK_XMCT I~ 4.0.6 APP to configure Systermn and Peripheral Clocks,
¥ CPU_CTRL_XMC1 |2 4.0.2 Defines the number of bits assigned to preemption pricrity.
¥ Framework I~ 1.0.0 DAVE Framework
¥ GLOBAL_CCU4 [~ 414 Initializes CCU4 Global Register Set,
¥ |NTERRUPT I~ 404 Allows to overwrite the provided interrupt service routine (ISR] in
v PWM I~ 414 Generates a PWM using one timer slice of CCU4 or CCUS
’ Device Startup, System Setup
’ File System MDK-Pro | 8.5.0 File Access on various storage devices
’ Graphics MDK-Pro |5.30.0 | User Interface on graphical LCD displays
’ Metwark MDEK-Pro | 6.53.0 IP Metwaorking using Ethernet or Serial protocols i
’ UsB MDK-Pro | 8.5.0 USE Communication with various device classes J
Validation Output Description
Resolve | | Select Packs| | Details ok | canedl | Help

pVision N T, v Am—x > bk :DAVE lZuv 7 EnEd, 77V r—
varDary 4 Xal—va v EEET L. EeRs L P 26
LT DAVE #BH&xF9,

clock xmel conf.c 7 7 AL, Z7ay 7 VAR EBZRETH-ODOT —
AREENGENTOET, LFOHIIX, DAVE Y — L HNhbar 7 ¥
L—a At TEERET S HiEEZ R L TVWET,
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clock _xmel _conf.c ®a— K

/ DATA STRUCTU
RES

const XMC_SCU_CLOCK_CONFIG_t CLOCK_XMC1_0_CONFIG =
{

.pclk_src = XMC_SCU_CLOCK_PCLKSRC_DOUBLE_MCLK,
.rtc_src = XMC_SCU_CLOCK_RTCCLKSRC_DCO2,

.fdiv = 0U, /**%< Fractional divider */

.idiv = 1U, /**< 8Bit integer divider */

b

DAVE @R L=y oty b7y TDER

sy JEEERTHNEND H5A1X.  [Manage Run—Time Environment
(ATRBREOEH) 1 v FuzlE, BtaR& > P | 2L T DAV
E #BA& £9, [Configure APP Instance (7 7V —Ta VAV RAZ A
DOBGE) ] ZHALT, 7y /7 REEEFLET,

[& coamct o = = 0
General Settings
Main clock (MCLK) [MHz]: 16.0 Actual setting [MHz]: 18
Fast peripheral clock (PCLK) [MHz]: | 2xMCLK v | Actual setting [MHz]): | 32
RTC clock source: DCoz v

Clock Control
Unit

16 MHZ

—— MCLK: CPU
PERIPH

32,768 kHL

EVENT_GENERATOR /
ACMP APP

- RTc_CLOCKn
DC02 32.768 KHZ
WDT_CLoc:Km
iz

1

DAVE To— Rk B 255 L 24,
ERR SN 7 7 A VINEE S L, pVision (2L BEIMIZEFR S L E T,
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WVision

‘.’:ol For the current project new generated code is available for import.
k. * 4
~ Project:

C:AWorkspaces\DAVE-4.1\WS_2015_07_23\PWM_EXAMPLE_XMC1:\PW
M_EXAMPLE_XMC13.uvprojx
Generated:
C:A\Workspaces\DAVE-4.1\WS_2015_07_23\PWM_EXAMPLE_XMC13\PW
M_EXAMPLE_XMC13.gpdsc

Import Changes?

Ves No
[Yes (IZvY) 1 227U w 7 LT, BEEINZ77A0E)a—RLET,
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H > 7L : STM32Cube

%< D SIM32 /31 A% STM32Cube Framework ZfH LTIV . RTE Devi
ce.h A7 4 FXal—arT7r7ANEERTANRDOFIETRELED .,
STM32CubeMX Z{HfF L CRRE L7V T&x £,

Tk STM32Cube Framework =22 7R—x v MIiZ@EAOZ—F a—RKF

TL—RHY, TNEEAL TV AT Ly b7 v P23 L £, SIM3
2CubeMX ZfEMHT 5 &, EENZMLER main. c 77 A VB LMD Y — A

7 7 A LD, STM32CubeMX:Common Sources Z/L—7 D Fihr I o=y

Mzav—shEzT,

HEDIL—LID—HZFFRALE-TOSz MDEY TV T

ZOFITIX, /EROIFERFER LT STM32F746G-Discovery v kD7 1
Cx 7 FEFEKLZET, [Manage Run-Time Environment (RITRIERIEDE
B) ] U4 RUT, UFOXIITERLET,

(% ::Device:STM32Cube Framework (API) #ZJrik L. :Classic ZfAZhZL
£,

::Device ZJLAE L. :Startup Z AN LET,

ﬂ Manage Run-Time Environment x
Software Companent Sel. Variant Version Description
& Board Support STM32F746G-Discovery |~ | 1.0.0 STMicroelectronics STM32F746G-Discovery Kit 1=
@ CMSIS Cortex Microcontroller Software Interface Components
@ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specifications
& Compiler ARM Compiler Software Extensions
=4 Device Startup, System Setup
¥ Startup [+ 1.01 System Startup for STMicroelectronics STM32F7 Series
ER d 5T1132Cube Framework (API) | STM32Cube Framework
¥ Classic I 1.0.0 Configuration via RTE Device.h
¥ STM32CubeMX r 1.00 Configuration via STM32CubehX
4 STM32Cube HAL STM32FTiee Hardware Abstraction Layer (HAL) Drivers
@ File System MDK-Pro 6.5.0 File Access on various storage devices
@ Graphics MDK-Pro 5300 | UserlInterface on graphical LCD displays
L3 Graphics Display Display Interface including configuration for emWIN
4 Network MDK-Pra 650  |P Metworking using Ethernet or Serial protacols [
@ use MDK-Pro 6.5.0 USE Communication with various device classes J
o
Validation Qutput Description
Resolve Select Packs Details Cancel Help

(%> [Resolve (f#¥R) 1 27V v/ LCHONERY 7 b =T 2L HR—
F b L TG, [0K] 270 vy 7 L&Y,
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= [Project (FYm¥=Z7 k) 1 v+ FUT, [Source Group 1 (Y —
ZATN—71) ] 24527V v 2 LT, [Add New Item to Group (FHi
HHEINA—ITEM) 1 ¥4 7 v %=l E7,

X

Add New ltem o Group 'Source Group 1'

Iﬂ o Fie e Add template fle(s) to the project.
ile (c)
- Component Name
@ G+ File (cpn) B cvsis
\ﬂ e Fil (s) o9 Device
ST e e Pt ‘main’ module for STM32Cube
|ﬂ Header File (h) 5TM32Cube Framewark:Classic | Exception Handlers and Peripheral IRQ
— 5TM32Cube Framewark:Classic MCU Specific HAL Initialization / De-Initializ...
=| Text File (nat) st
= artup Flash One-Time programmable Bytes
glmage File £X) Startup Flash Option Bytes
e i
a@ User ode Template

s MDK¥NewProj "
e b

(= [User Code Template (=—H#a— K7 FL—K) 1 %227V vrL
T, 70Vx2 MIEERNTWE Y 7 by =7 Ay R—3 2 MUERT
XpHa—R7rro7b—r&2FRLET, [ ‘main’ module for STM32C
ube (STM32Cube @ ‘main’ EV=2—)) ] ZEIRL T [Add GB
m 1 %79y LET,

main. ¢ 7 7 A WVICIL SystemClock Config() BAEMREGEN CWVvES, Z 2
T, 7y 78y Ty 7TEZUTOLIICEETHDHLERH Y £97,

main.c Da— K

static void SystemClock Config (void) {
RCC_ClkInitTypeDef RCC_ClkInitStruct;
RCC_OscInitTypeDef RCC_OscInitStruct;

/% Enable HSE Oscillator and activate PLL with HSE as source */
RCC_OscInitStruct. OscillatorType = RCC_OSCILLATORTYPE_HSE;
RCC_OscInitStruct. HSEState = RCC_HSE_ON;
RCC_OscInitStruct. HSIState = RCC_HSI_OFF;
RCC_OscInitStruct. PLL. PLLState = RCC_PLL_ON;
RCC_OscInitStruct. PLL. PLLSource = RCC_PLLSOURCE_HSE;
RCC_OscInitStruct. PLL. PLIM = 25;

RCC_OscInitStruct. PLL. PLLN = 432;

RCC_OscInitStruct. PLL. PLLP = RCC_PLLP_DIV2;
RCC_OscInitStruct. PLL.PLLQ = 9;
HAL_RCC_OscConfig(&RCC_OscInitStruct) ;

/* Activate the OverDrive to reach the 216 MHz Frequency */
HAL_PWREx_EnableOverDrive () ;
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/% Select PLL as system clock source and configure the HCLK, PCLK1 and PCLK2 clocks divid
ers */

RCC_ClkInitStruct. ClockType = (RCC_CLOCKTYPE_SYSCLK | RCC_CLOCKTYPE_HCLK | RCC_CLOCKTYPE_
PCLK1 | RCC_CLOCKTYPE_PCLK2) ;

RCC_ClkInitStruct. SYSCLKSource = RCC_SYSCLKSOURCE_PLLCLK;

RCC_ClkInitStruct. AHBCLKDivider = RCC_SYSCLK DIV1;

RCC_ClkInitStruct. APBICLKDivider = RCC_HCLK_DIV4;

RCC_ClkInitStruct. APB2CLKDivider = RCC_HCLK_DIV2;

HAL_RCC_ClockConfig (RRCC_ClkInitStruct, FLASH_LATENCY_7);

}

STM32CubeMX ZFEARL-FRAC Y FDEY TV T

Z OBITIE, STM32CubeMX Z A L CHiEI LR L7 rY =2 M E{ER L ET,
[Manage Run-Time Environment (E{TEEREODOEH) 1 v+ KT, U
TOXIITEIR L FEF,

(% ::Device:STM32Cube Framework (API) ZJLiE L. :STM32CubeMX % f5%)
IZLUFET, ::Device #PLIEL . :Startup Z AN L F T,

7] Manage Run-Time Environment X
Software Component Sel. Variant Version Description
m 4 Board Support STM32756G-EVAL ~1.00 STMicroelectronics STM32756G-EVAL Board =
] @ CMSIS Cortex Microcontroller Software Interface Components
£ @ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specifications
=4 Compiler ARM Compiler Software Extensions
= @ Device Startup, System Setup
¥ Startup [v 1.0 System Startup for STMicroelectronics STM32F7 Series
= @ STM32Cube Framework (AP} STM32Cube Framework
¢ Classic r 1.00 Configuration via RTE Device.h
¢ STM32CubeMX [v 100 Configuration via STM32CubeMX
£ @ STM32Cube HAL STM32FTxx Hardware Abstraction Layer (HAL) Drivers
] @ File System MDEK-Pro 650 Eile Access on various storage devices
& @ Graphics MDK-Pro 5300  UserInterface on graphical LCD displays
el 3 Graphics Display Display Interface including configuration for emWIN
] @ MNetwork MDEK-Pro 650 |P Metworking using Ethernet or Serial protocols g
£ @ use MDK-Pro 6.5.0 USB Communication with varicus device classes J
Validation Output Description
Select Packs Details Cancel Help
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(%> [Resolve (f#¥R) 1 27V v/ L CHONERY 7 b =T 2L R—
I hEAEZLTHE, [0K] 227U v 7 L4, SIM32CubeMX %L
T DHEIRDDFIILVT 0 RURFRINLET,

MDK: Requires Code Generation by: ‘STM32CubeMX

A selected Software Component requires code generation or
configuration by an external code generator.

Component:
Keil:Device:STM32Cube Framework:5TM32CubeMX

Program:
STM32CubeMX

Generates:
C:\Workspaces\MDIASTM3245TM32CubeMX\RTE\Device\STM32F746M
GHx\FrameworkCubeMX gpdsc

Do you want to launch Program?

[ ] ™
STM32CubeMX MWELEN L., #HI72T A ARSI E LT,

& STM32CubeMX STCubeGenerated.ioc: STM32FTAENGH - o X

File Project Pinout Window Help
B BHE &0 Orecurentsgaspscenent 9 o O = @ 4 Fnd| v]E Q @ showusertabel | (7]

Pinout | Clock Configuration  Configuration _ Poer Consumption Calaator

o FATES
© FREERTOS

o CRC
& DAC
o peMr
o DMAZD
o ETH
o mC
& HDMI_CEC
s na
- 1
° RG
° s
- 1251
° RS2
° 83
- o DG
& LPTIML
& LTDC
5 QUADSPI o
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> DEISCTT A ZAERELET, REVK T LD, [Project
(Fv¥=Z b) 1 - [Generate Code (x— KDARR) 1 DIEIZKE
L C, GPDSC 7 7 A /WAEAERK L ET, nVision TIELLFOT 4> R
DRRINET,

‘@' Forthe current project new generated code is available for import.

Project:
C\Workspaces\MDK\STM32\5TM32CubeMX\STM32CubeMX uvprojx

Generated:
C\Workspaces\MDK\STM32\5TM32CubeMIX\RTE Device\ STM32F 746N
GHi\FrameworkCubeMX.gpdsc

Import Changes?

Yes No

% [Yes (I3W) ] 227Uy 27 LT, my=2 haAf U R—FLET, mai
nc 77 A/NEBIOMOLER T 7 A L)y SIM32CubeMX: Common Sources &
WO ARTD 7 AV FIEMSIVET,




AB—FHAF MK =23 b TPFUr—2a V& ERT S

83

— » » ~ -~

TNV TF7 TV r—a3y

ARM CoreSight 77 / ml%. ARM CortexM 7mt& v P _X—DF /1 A
WA S, BN T Ny 7B b—2RR AR L F4, ko

THRAITHIEINFRRIC /R, YTl T L, TL—UKRA b, AT 7R,

BTy vardarII v 7EMGLIEVEIELZY TEES, o7
Yo/, F—=Z R NL—RA, FalZInuhy8 (PC) B0 AL &S Tefldk,
ALVARNNVAT =2 ay NL—RR EOKEZIZTEAEDT NA A THEH
TEET, 78 A, ETM, ETB, F72/E MTB ZEHA L THis hL—2 %
WAL, 70T NETOMNEITVET, T3y 78X L—2ERED
FELVVEEEIZ DWW TCIE. www. keil. com/coresight Z#& ML T FXWy,

— & &

TNy HER

MK 121, SESERTFT AT/ ML —RAT X I Z|\ZHR+ 5 pVision 7
NyTREENTEBY, 779 aRrXE2 Va7 0l I3 07452 LN TE
4, Bfi7 L —2FRA v b, BET L= RA b, Uk v FRA L B,
FATHIBE 72 E OREROMEEAZ P R—F L TWET, FL—XZ2HT5 L,
AR NS =T aT I T IAY, FEio T AT, a—F
TNy Vi EOBIMOBEREN AR — F SN ET,

= ULINK2 3L ULINK-ME F 8y 77 &
7 H2IE, JTAG/SWD TNy Jaxy &L
AR Te—RAELD, VYT AL o
YH S (SW0) ThRL—RZHR—KL i \
¥9, £/, ULINKpro TNy 7/ N L—AT X7 XX EIM L —Rax
JREBAE T2 —REEN, AN =V T NL—RAT 7 /0 V%
ALT, a—RINLy P LEFTR T 74 Y L FICRERTRTOMS
FL—2%&% v 7F ¥ LET, FFIZOWVTIE, www. keil. com/ulink %
S LTI,

= CMSIS-DAP ~X— 2 USB JTAG/SWD F
Ny A BT 2— AL, — IR
AR—=RELFIAF—HFFy FO—ETH
0., MO SINTT Ny THREE i 2 TV
F9, MDK Tl, RIL7=7 7 /) a P EEAT-MB DA VX 7 2 — R %A
IZH WL DR —FLTWET,
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= MDK }%. Segger J-Link X° J-Trace 72 E DY — N N—F ¢ BIF /Ry 7y
Va—a R LET, —HORAZ—%F%y bAR—RFICiE, R —
RV Y a—varbtREED J-Link Lite 727 /a2y R"H 0 £9,

— & W

TINYHDEA

Wi, N— R = TIZET 5HIO=ETIER LTz Blinky 77V 7r—3a %

TRy T LET, TR ITHE 7T vvaryun sl v ra—7 40074
ERETHLENHY FT,

TN TTHETHERINL, TN AT a ZRELET,

% vV —1—7T [Options for Target (¥—4 v bDF T ar) ] %%
RL. [Debug (TN Y) ] %7227V w7 LEd, [Use (FEM) ]
EHDI LU CTHEYRT Ny T RI A NERIRLET,

Options for Target ‘Target 1' @

Device | Target | Output | Listing | User | C/C++ | Asm | Lirkeer I Debug I Lttlities ]

" Use Simulator Settings k’" Use: |ULINK Pro Cortex Debugger jl Settings ‘

I~ Limit Speed to Real-Time

TNAAERTIE, A FvTAEVIDOT7 T v adn s3I0 773l
XANRBRICHEINTWET, [Settings BE) 1 A& &AL T
T A4 X2 L —a U EHERLET,

TV r—rvar k7 Ty vaAe NI r oI LET,

‘W > —"—T [Download (F7vm—FR) ] #%KLEJ, [Build Ou
tput (EVKRHA) 1 70> Rolo, v a— KoMk %
A o—URFRENET,

Build Output x|

Load "C:\\Projects\\NXP\\Blinky\\Cbjects\\Blinky.axf"
Erase Done.

Programming Done.

Verify CK.

Flash Load finished at 16:36:56
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d "—RU=TTTNNy TERMLET, Y —//3—T [Start/Stop Deb
ug Session (T Ry Fvy T aryOftE/ER) 1 2BIRLET,

KB C¥Projects¥NXP¥Blinky¥Blinky:uvprojx - pVision - o X

Trbe BEE TRV JO0Smhe JFviaw FHo) AUJISR Y-Lmoosvess 4ROy ALTH)

NEE@ 8 D@9 || p | 5= 5= 0 ] @ ewiow Jaw|@ e os @ @R
F e U HE R M e W = =R R s
Registers o 1 Disassembly L
Register |Va\ue I; Ox1A001280 FOOOBCEA B.W rt_psh_req (0x1A001B58) ~
ore 14: osKernellnitialize (); // Initialize CMSIS-RTOS
R 100000000 15:  // initialize peripherals here
3l 100000000 0x1A001284 FOOOFS14 BL.W osKernsllnitialize (0x1A0012B0)
i 100000000 16: LED Initialize ()7 // Initialize LEDs
] 100000000 17:
iod 000000000 18: // create 'thread' functions that start executing,
R Fr 19:  // example: tid name = csThreadCreate (osThread(name), NULL): v
R7 100000000 < >
gg sisgggggg: | ] system LPCi&xxc | ] mainc | ] startup lPCiaxcs | ] LED.h ] LED.c | ] RIX.ConfcMc F X
“-RID 100000000 9 ~
Rl 100000000 10 B4%
Ri12 100000000 11 [ wain: initislize and start the system
7 12 Las
13 5 int main (void) {
> 14 | “oskernelhitialize (); // Tnitialize CMSIS-RTOS
15 | // initialize periphersls her
. 16 | -LEDIniialize (; 77 Initilize LEDs
17
E 18 | /7 create ‘thread’ functions that start executing,
E 15| 7 cxample: A pama = e Thrador sate (os  hresdinamel, NULLY,
o Mode Thread 20 InltEhnkyThread Qseeeed / Start Blinky thresd
Privilege _Privileged 29 i 7 Start ution
. K 22
States 367020 - 23 | while {1); v
on |1
[EProject | = Registers < 3
Command 2 E call Stack + Locals E3 ]
Load "cf\\Pm]gccs\\nxp\\ﬂhnky\\objectz\\ﬂlmky.axf" Name Location/V... Type
BS \\Blinky\main.c\14
@ osTimerThrea... GxIADDI3AC |Task -
=7 SR U AT01288 | Task
@ main 000000000 | int f()
3 @ o idle_demo.. GxIADDI3FA |Task B
ASSIGN BreakDisabl BreakRill BreakList | 1 Call Stack - Locals ||ngmm:|
ULINK Pro Cortex Debugger _H: 0.03570200sec___ Li14 C:1 AP NUM

FNRy Ity g COBRBPIC, pVision [Ck W T FY r—Ta v hu—R
Sh, KEho— FAETEN T, main C B TEIELET,

V== [Run (BBAT) 1 #27VU v 27 LE9, LED 28 1 BRI TR
WLET,

TINY T I —)biN—

FRy T — L X—TlE. UTFOF Ry Zawy NiZTCIic7 7B ATxE4,

 [Step (RF o) 1 1E. Tl I 05 RATF v T AL— LT, BIIEN
HLICAT v 7 A4 LET,

o+ [Step Over (RT v A —"—=) 1 1. 70T T L% AT v T A)—
LT, B LEAT v P —"—LET,
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{¥ [Step Out (RF v 777 R) 1 . BUEOBEEI AT T T7 7 ML
‘jzuﬁ—o

© [Stop (EIL) 11X, 02T ADETEIEELET,
G [Reset (V> b)) ] 1%, CPU VY NEFEITLET,

= [Show (F/R) 1 1%, &k (BUED PC OIFFT) ODAT— F A & FEfT
THAT— A MERLET,

[Command (A< K) 1 a2 kD

[Command (2= K) ] V4 U RUWT Ny 7 a~v REANTHZ &
TEET,

Command @
BS \\Blinky\main.c\32 -~
BS \\Blinky\main.c\23

BS Write msTicks==100, 1, "printf(\"Write Access Breakpoint: 100 ticks reached\\n\");"

WS 1, "msTicks,0x0&

WS 1, “CORE_CLK/1000000,0x0A

WS 1, ((SysTick Tvpe *) ((OxEDOOEQOOUL) + 0x0010UL) ),0x0R

WS 1, "SystemCoreClock,0x0R

Write Access Breakpoint: 100 ticks reached

Write Access Breakpoint: 100 ticks reached Comamnd Line Dynamic Command List i
Write Access Breakpoint: 100 ticks reached -
14 i b

>
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet Ereaknccels COVERAGE DEFINE |

[Command Line (2= KZA4Y) 1 1T Ny Fa~wr REANT 50, R
F—m I L . BV TERICT 7B ATEET,
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[Disassembly GEFZE>TY) 1 sV Ky

[Disassembly (727 V) 1 U1 KUIZiE, 7077 LDFETINT

o7 Va—REYy—2a— K (ERAWTERSLE) DRELTERINET,
DT A4V RURT T 4TI TWAEA, TXTOTF Ay S AT v
FiTa< o RiE7 vy 7 U LV TEIEL £,

74 RUDORAIZIX, TL—FIRA LV T v ~—T HO~—0, BX
OCRDFATAT— A NHO~—INFEREINET,

mlcYcIEE == R=-E R R

Disassembly o B

14: osKernelInitialize ()7 /4 Initialize CMSIS-RTOS -~

15: // imitialize peripherals here
00){13001234 FO0OFg814 BL.W Ds(er‘jelI‘utJalJze (0x1A0012B0)

16: LED Initialize (); // Initialize LED=s

i8: // ereate 'thread' functions that start executing,

19: // example: tid name = osThreadCreate (osThread(name), NULL]
{J0x12001288 FTFFFE40 BL.W LED Initialize (0x1RA00090C)

20: Init_BlinkyThread (); // Start Blinky thread

O0x1A00128C FTFFFB3& BL.W Init BlinkyThread (0x1A0008FC) W

£ >

] system_LPC18mec ] maine | ] startup LPC18os | ] LEDD | ] ri_Mailboxe ¥ X

I ~
11 ** nain:-initialize -and start the system
12 Lo
13 B int main {woid) {
> 14 | oskerrelnitialize (- // Tnitialize GMSIS-RTOS
18 | -4/ initizlize peripherals hers
[ 16 | -LED nitialize O/ / Tnitialize LEDs
17
12 {): ‘create ‘thread’ functions that start -e?fec:uting, . . X
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TJL—I9HRA2F
PIFDXoz, 7v—0 KA FEaRETEET,

" TSI ALY —Aa— REERELEREL WD EE, =T X DS
L—DOREAE71E [Disassembly (FETETZY) 1 vV RuEs Uy
JLTC, 7b—2UFRA Y MERELET,

m Y L R—DT V=T IR, FRE BT S,

= [Debug (F/3v %) ] - [Breakpoints (FL—27®KRA k) ]
)l:l‘——%'fiﬁﬁbaqéo

[Command (<> K) ] V4 v Ruila~r REANT 5,

[Disassembly G¥T7&L7VY) ] V4L RUDaALVTHFARA=a—F
72T 4 X AT 5,

[Breakpoints (FL—9RA k) 1 942K
[Breakpoints (FL—2&KRA ) 1 v RuzH L CREERTL—7

ﬂ‘\o/]) »\/ ]\ %E%T% ij‘o Breakpoints x

[Debug (“7““/*‘ % y“) :| )( Cument Breakpoints:
= a2— % [Breakpoints (7
Lo BAY ) T v R

& ET,

[Current Breakpoints (FRfE & >
DTV—TKRAV ) ] 74— Expression: | J:C;Zd I~ Wite
WRDOF =y 7Ry 7 AxfiH Court: [T 2] S
LT, 7Vb—20FRA Y NEER) Command: | = ]
FITESCLET, AL
F 5100, BEOT L—r K | tseected | wia | [ dose | Hep |

A NEETAI Y v LET,

HLWT L—2TRA v FEBIMTHI21%. [Expression () ] #AJJLE

T, RIS LT, LFDOTL—IRA 2 FEATONTNODERINE T,

s EFTL—IRA N B) X Ta—F7 FLARNRESHE & XIE
XA, ZOa— K7 RLARIZEFELE &EESIOHEEINET,
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s TIRRATL—IRA Vb B) XK TAERVT 702 GikrHL, EX
A, FTRITZFOW ) BEESINT-EEIERESN. ZOAEY T RFL
AT 7 EA LI E XN ERET, ik (=) HETZ#EH LT,
BELEEE T ET,

T L — 2 RA 2 M [Command (<> K) ] Z5ET S L., pVision IZ
KoTFDa<w  FRETEN, ¥—F vy b7l 20ETHHEHRLET,

[Count (BT F) ] OEIZ. TLv—20RA L BT 0T T LDEITAHE
BT AR, T —27 KA b true ERAEIEAZFTEEL £,

[Watch (O vyF) 1 12 Fw

[(Watch (VA vF) 1 V4 RUTIE, 70l T8 AR, LYRK,
A VR, B RO AR CTE T,

. Watch 1 @
‘E:E \\/ »—/I//\‘—i 7LC_ aj: )( _ ‘_‘VC‘ MName Value Type
. — _ . ¥ msTicks _ int
[VleW (%ﬂ—\‘) ] [v{atCh W]'n ¥ CORE_CLK/1000000 |168 ulong
dows (UAvFo 42 FKy) ] o =% SysTick OxE000EDL0 | pointer
NN . ¥ CTRL 0x00010007 unsigned int
J”,E;u]gj:ﬁ L/ T N [WatCh ( I7 j‘ P W LOAD 0x0002903F unsigned int
9: '7 /|' \/ ]\“ '7 %F}'ﬁ % ijﬂo ¥ VAL _unsignedint
w CALIB 0x4000493E unsigned int
Oatch (v F) 1 04y Ficlly | foeercoe weom s
ZEML 7,

= [<Enter expression> (KXDASD) 1 74 —NFK&x 7 Vv 7 LTK%E
ZITNT V7T 50, B2 *—&MLET,

s T 4 H T, =Y NANEED EIZENPNTWAEAE, 2T F A XA
—a—%fH L [Add <item name> to--- (KHEHE#> #BM...) 1 %
IR L FET,

» %% Watch (U vF) ] V4 RO RT v I7T7 o FRay 7 LET,
= [Command (<> K) ] 7t KT, WATCHSET ==~ R&{HEHA L £,
77T AOFATMEIE LTEGEEe, 7077 ADOFTHIT [View

(#7R) ] - [Periodic Window Update (74 ¥ KU ZEHARIIZEH) ]
EHENILUIEGAIE. 20U 0 RUOHENRTEHFINET,

[Call Stack and Locals (A—JILARA&R v &
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A—AL) 1 942K

[Call Stack + Locals (=x—

Call Stack = Locals @
/I/Z 5 > & & = ‘—-ﬁ}]/) :| ]7 /I' Mame Location/Value Type
N - - o > — ¥ osTimerThread : 1 0x08000A2C Task
v Roldix, B EO 71 77 A o ¢ =
ﬁ‘z%@%@iﬁzz K& E&F@ﬁxi\%ﬂ? % main 0x080003CE int £)
=% blink LED:3 Task
é hi jao B % osDelay 0x080008E4 enum (int) flunsigned int)
*¢ millisec <not in scope> param - unsigned int
,;_u W LN—F I A = o — - % blink_LED 0x08000410 void fivoid %)
—_ . #¥ argument <not in scope> param - void *
< [FFR (VleW) 1 - [Ca @ os_idle_demon: 255 | 0x08000438 Task
11 Stack Window (=—/L&

v Fy) 1 OlE
(23R LT, [Call Stack
+ Locals (23— VA& v
tv—An) 1 vasrFy
& £,

7 g T AOETHEILRET AL, [Call Stack + Locals (a—/VAH v 7
toa—Hn) 1 Ug v RUIZBIEORER A M8 L Om — I V250 B 8
IZFREIET, CMSIS-RTOS RTX ZfEHT 27 7V r—va v OA Ly R
WFEREINET,
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[Register (LCRX%Z) 1 D142 FD

[Register (LI R#Z) 1 w4 RUIZiX, ~
Ar7varyho—7DL Y AL DONENFRE

nEY,

E V— =% [View
(#r) 1 - [Registers
Window (LY RAHZ 7 ¢ R
7) 1 A==2—n56, [Reg
isters (LY R%Z) ] U4
Y RUEREET,

VIOAZDMEEZETINT ) v 7950, F2 F—
EMLUCERRLCEEZRET S LT, LUR
XONREEFRCEET, BIELAEINLTWD

Registers El

Register |VaMe |

= Core
RO (00000000
R12 (20000058
R13(5F) (20000678
R4 (LR) 03000281
R15 (PC) x0B0002EE

+- xPSH (61000000

= Banked
MSP (20000678
PSP (00000000

=l System
BASEPRI <00
PRIMASK 0
FAULTMASK 0
CONTROL  xD4

= Intemal
Mode Thread
Privilege Privileged
Stack M3F
States 52355004552
Sec 311.87502948

*-FPU

LURSE, HETAL I FENET, TR T AOFTIELET B L

U4 U OEs
BHShEd,

[Memory (A€EVU) 1 94> FD

[Memory Windows (REVJ v ¢
Fo) ] #EHL CAE Y HEHEEZ
AR L E T,

VR —F T A= —
T [View &R) 1 -
[Memory Windows (XAE
Vo4 Rv) 1 DA
B LT, [Memory (A
®Y) ] Vg RUEH
XET,

Memory 1

Address: |&msTicks

seshlikRsls 0R037A00 00000000

0x20000000:
0x20000010:
0x20000020:
0x20000030:
0x20000040:
0x20000050:
0x20000060:
0x20000070:
0x20000080:
0x20000090:
Ox20000020 -

04030201
00000000
00000000
00000000
00000000
00000000
20000018
00000000
00000000
annannan

02080706 00000000
00000000 00000000
00000000 00000000
00000000 00000000
00000000 00000000
00000000 00000000
0800020D 00000000
00000000 00000000
00000000 00000000
[alalalalalalalaBatalalalalatata]

&
=&

3
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
annnnnnn
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[Address (7 FLR) 1 74—/ RiIzXK&E AN LT, AEVHEKE
BER L £,

» X VORNRFEZERT LT, Memory (A EY) ] Y4 Rudar T
FARMA==2—0 [Modify Memory at (XE Y DEE) -]
av REFEHALT, a7 V7027 LET,

s SVFRRPA=a—EHALT, HAOBREER X T,

*  [Memory (REV) ] U4 ¥ FUZEMMICHERT2I101E, [View (R
7~) ] - [Periodic Window Update (v 4 ¥ FUZEHAICES) 1 %
HNZLET, var RUEFETEFTHI121E.  [Toolbox (VY —/v
Ay R) ] © [Update Windows (V4> FUZEH) ] 26 L £,

(i MMemory (AEV) ] U RUDOEFZELT DI, [Lock (my
7)1 R %7 )y LET, vy ZHEEAZEHLTRILY FLAZ%E
MOMEZ T 2121%, 2 ZHEHD [Memory (AEV) ] v KU TH
CtrvarzFrLET,

RYITISNLIRE

NRY T2 I N TRFE, Tae B RY 72TV EHIET A7 IcEX
ABBLOFAHLEIT) ZENTEDL, ARy IR VIV AZ T,
[Peripherals (:\RU 7 =xF)) ] A=ma—%HTHLE, XA MRS #
BiABray ha—FR0L AT A Tick A~ EDarFRY 72T
I ATCE&Ed, [System Viewer (AT AL 2—7T) | Zf4+5&.
FNRAADRY T2 TGNV VLI RAZIZT 7V EATEET,

e
[Peripherals (N1 7= /L) ] X =2 —DNEIT, HFERIATHE~T
saaha—F( Lo TEPLYFET,
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System Viewer (YA TFLE21—7)

[System Viewer (AT A 2—7) ] GPIOD Bl
U4 R, T ADORY 7T -us) =]
VAT DR RSN ET, e rT—
MODERLS 001
B V= EFlZA=2—0 [Periph TEn (N
erals (RY7=F)1) ] - [System SELO;QOSPEEDR =
Viewer (VAT AE=2—7) |1 »H, 2 = IDRIDM
U7 2N L IR EREET, ER
BSRR O
[System Viewer (AT A a—7) 1 % LCKR o]
WHTS &, UTolErEToags, O I
EE;S;S;U] RO (@ 0:40020C10) GPIO port input data

w RYT TGNV IREOTaNT ¢ LEEFRLET, [View (BR) 1 -
[Periodic Window Update (7 4 ¥ KU ZEHARNCER) 1 WA TH L.
X EMMICES S nE T,

» TRy TR T a R T A HEEEET D,

» R~ 4 —/L F® [TR1 Regular Expressions (TR1 IF#HFEIH) ] #HH
LT, FFEOTa/NT 4 B LUET, ERKRBEOE O NTIE, TaV
ision 2 —#Z7 Rl OFERTHAL TWET,

RY T 2TV LT AA~DT 7% A NELZ O AT EOFEMZOWTIL,
FoIA v ma T VEBRRBLTTFE,

fL—R

AR EBY . TRy T OFELT - (Z1RIiE, T2 HESCEET 7Y 7r—
g rh ., MEEMAERINDS T ST L ET A TS EXITHLMNS
7R DHIRBZN ONH Y 9, HlziX, TL—FI KA MRV T NAT
Tawy RIZE o TU AT LAOBNEERNEDY £3, T3y Z7OREE L
T, 20Ok Z7va rTHATD ML —AEAFH L CEITHOV AT L%
AT L E9,


http://www.keil.com/support/man/docs/uv4/uv4_f_search_expr.htm
http://www.keil.com/support/man/docs/uv4/uv4_f_search_expr.htm
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Cortex-M 't »¥ix, KD kL —AFREAERTE L CoreSight By

7 Ea LET,

» THUFITFRA MNIT LT u ST LT FL R LKA T
IR AZFERL, REIIELTT RS T ADFEITEEILLET,

= 5 b =R, #FDAH L Cortex-M Debug & Trace IP
B OFEMZ I L ET,
Breakpoint Unit Debug
" fRAMVAY MERL—R Access Port
X707 T LD i@ Memory Access (DAP)
fg L. printf EXDFT v 7
Av— L RTOS A Xk Data Watchpoints
Ea—TZANILET, Trace Port
~ N ) N Exception & Interface
" MR RITERR T B Instrumented Trace Unit (TPIU
5 LNEFEANY—I L, , nit (TPIL)
S0bk LM AT E T, Instruction Trace

Fy—AFR—pfEF Tz —RA2

= bk (TPIU) 1ZI1ZE A ED Cortex-M3, Cortex-M4, BL N Cortex-M7 7
gty XR—2A0~vAfr7aar ta—7 THHATE, UTFTE2/ LTERED R
L— AR LET,

» YUTATUALY RL—XHA (SW0) 1E, JTAG T YU T AT A YT
Ny JE—REMHBEDELHEICOBBEL, MF hL—RA%FHR— |
LEHA,

" 4 PUbhL—XHAT. "M RO~ A /oy ha—F THHTX,
M b L — R BERERIEA T £,

—HDO~vA rmar tun—7TiE, EET AN A T 2 — AR LT
FHMD M TELLF L F v TR L—ANR T 7|2 L —AFREEMT
SR

= Cortex—M3, CortexM4, B LW Cortex-M7 IZi. RIARDTXTD KL —

AT — R ERMNT D, 7> 3D Embedded Trace Buffer (ETB) 73
BEInTHET,

= Cortex-MO+ (21, i FL—RADHEYR— 45, 730l
r7a bb—ANy 757 (MB) PHEINTWET,
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WD RN L—AAL B T2—RAL, v~ 7aarta—J3tT7 Xy 778
Z DT THR—=FENTWARLERHY 3, UTOFEIZ, SEIFhT
Ny FTHETHETHR—=FENTWDE hL—RAFEZRLET,

ULINKpro  ULINKpro-D ULINK2 ST-Link v2

SYTILTAXH S (SWO)

&K SW0 ¥ oy o RiR¥ 200 MHz 200 MHz 3.75 MHz 2 MHz

Ab)—2 R4 EVL—
AHA

Embedded Trace Buffer (ETB)

R4 kL—RN\yT7 (MT
B)

D)TFLIANHAZERALIFL—R

YUTNANTAY RL—AHT) (SW0) AT DI, RO FIEICHKENET,

i Y —3—7T [Options for Target (¥—% v bDATFTar) 1 &7
w27 L, [Debug (FRwY) 1 X7 HERLET, #@URT Ny T
TETEPIERSNEDNC IR > TND Z &R L ET,

Options for Target 'Target 1' x
Device | Target I Qutput I Listing I User I C."C-I-!-I Asm I Linker ' Debug 'Util'rties |

¢ Use Simulgtor  with restrictions Settings | @ |se: |L|L|NKPro Cortex Debugger LII Settings |
[ Limit Speed to Real-Time

(% [Settings B&®) 1 ®¥ > %27V v/ L%7, [Debug (F\»
7)1 #A4T7a s, Ty 7D [Port: (R—1b:) ] T [SW] %%
WL, TXAADT Ry T a=y MEEET L7290 [Max Clock (F
Kruy7) ] BEEBERELET,
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&

TN TTF7FI)r—2ay
Cortex-M Target Driver Setup X
Trace I Flash Download |
— ULINK USE - JTAG/SW Adapter — — 5W Device
Serial No: I vI IDCODE | Device Name [ tove
SWDIO | & (2BAD1477  ARM CoreSight SW-DP Up |

ULINK Version: IULINKpro
Device Family: ICortex—M
Firmware Version: IV'I 57

v S Port:ISW vl
Max[]ock:l‘IMHz vl

% Automatic Detection

" Manual Configuration

Downl
|0 CODE: I

Device M ame: |

pdd | | Delete | Updae |

AP: I{bd)ﬂ

[Trace (FL—R) 1 ¥7 %27 U7 LET,
ayZ) ] OBRENELWVZ EEHERLET,
AEEME) 1 2412 LT, B35 [Trace Events (P L —RAA X
VB ] EERLET,

printf FERXOT v 7 ELT 9121,
LATAR—F) ] o [0] #4212 LET,

RTOS A X b &Fr-THITIE,
AR—F) ] © [31] #F i LET,

[Core Clock (=72
[Trace Enable (kL —

Cortex-M Target Driver Setup

Debug Flash Download

¥ Trace Enable] [ UnlimtedTrace [~ ETH Trace Enable

~ Trace Port

Trace Events

(Core Ciock: [ 180.000000 Mz
r Timi
ISeriaI Wire Output - Manchester LI ¥ Enable Prescaler: |1 vl
SWO Clock Prescaler: I 1 ~PC Sampling

¥ Autodetect

SWo Clor.:k:l 180.000000 MHz

™ Periodic F‘eriod:l <Disabled>

I on Data RAW Sample

Prescaler: (102416 ~

I~ |EXC: Exception overhead
[ |SLEEP: Sleep Cycles

[~ |LSU: Load Store Unit Cycles
[ |FOLD: Folded Instructions
[ JEXCTRC: Exception Tracing

[ [CPI: Cycles per Instruction

1 TM Stimulus Ports

31| Pot 2423 Pot 1615  Pot 8 7  Pot 0

Enable: [Gx80000001 MIOT T T T T FTTrIrrr FTrr oI FTIrrrr{v
Privilege:l[kﬂDDDDDDB Port 31.24 v Port 23.16 [~ Port 15.8 [~ Pot 7.0 [~
oK I Cancel Help

[ITM Stimulus Port (ITM A7 4

[ITM Stimulus Port (ITM AT 4 LT
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ZL D P L —RFEREZ BN TS L, U TAT L T DWEE A — N —
Ta—FBHERDVFET, DL DT 7 —/T uVision X7 —X X
N—NZHRINE T,

ULINKpro 7N 2/ f LR T 80750 |2 |3 it g b L — X3 ST
B8, ZDI S LRBEDT—N— T 2 — 5 I FRTT, P L—
RIG T —N—=T 2 —F BT B 720D 1CH L ZEE S TS b L— X FERE
DEREFIN LT FE0,

k L—Z OIS

[Exception Trace (B FL—2R) 1 W ¢ Roicid, sk & B0 AL
B4 58T — 2 DNERENET,

= [Trace Windows (FL—RAU 4 FY) 1 227 U w7 L, Y—/ 33—

% [Trace Exceptions (ML —ZXDHIMN) ] Z#IRTIH0, A==2—T

[View (/7R) 1 - [Trace (FL—2R) ] - [Trace Exceptions (b
L—2DFIA) 1 OIRICEIR L TY 4 > RUZBE £,

Trace Exceptions @
[g | i; | 0, | |7 EXCTRC: Exception Tracing ‘ |7 Timestamps Enable

Mum  Mame Count Total Time Min TimelIn Max Time... Min Time Qut  Max Time Out  First Time [s]  Last Time [g]

G UsageFault 0 0s j

11 SVCall 0s 1

0
12 DebugMonitor 0 Os
PendSV 0
-
WWDG
17 PVD
18 TAMP_STAMP
19 RTC_WKUP

Os
0s

Os j

0
0
0
0

[Trace Exceptions (FL—RDHIH) 1 v 4 RUTT—X ST 5IC
I, ROFIRIZHENE T,

m FETCHBALZ X912, [Debug Settings Trace (F/8y FHED hL—
) ] XA T7wa 7 [Trace Enable (FL—2ZHF%E) ] #H/ELF
£

=  [EXCTRC: Exception Tracing (EXCTRC : A rL—2R) ] #A 2L
F9,
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*» [Timestamps Enable (¥ A ARZ U FEEZL) 1 2% ELFT,

7
7y 2 T I CRESHNERES T2 X [Trace Data (| L—X
T—%) ] g FUICE NI FET,

[Event Viewer (1R FEa—7) ]

[Event Viewer (A XV FE=2—7) ] 2%, RTOS AL v RKFETF TR L,
FVIABB LSO Z A I o THERb R RENET, 2OV 4 FU %
<12, A==—"7T [Debug (3 7%) 1 - [0S Support (0S ¥ H—
k) 1 - [Event Viewer (f RV hE=2—7T) ] DIEIZEIR L £,

Event Viewer x|
. Min Time Max Time  Grid ‘oom Update Screen W Timing Info W Cur:
?| [ 30.0m056= | 33508165 | 2us \1 ||o t” All]|[ Stop ][ Clear | |[Co d ”T <] [Frev] -- [Next]| I show Cydes
Al Threads main (2) §>OQ3M§(2} 3 ; >.<mam @ Hﬂs}; X( 4 m} >”mam >O(mam ><:H
Y e a— - : - o T I
osTmerThread (1)
~- [ T s -_l
’ ’ ’ ' : ’ \ [Timing of ‘main’ (Thread #2 @x1200055¢)
| | | : : : A siices: Min WMax average
eth_thread (3) : : : : : : i |counts23788  01us 38.88839 u 6.777778 us
1 |cursors: Mouse  Reference Difference
BlrkLed (4) 338001 5 = sum 1135556 us = 83062622309 Hz
Display (5) | | | : : : : | [ : ] | | |
sveal (1) b R e !
PendSV/ {14) - 3 : : : 3 3 3
SysTick (15) 1 H 1
3802095 32.80208s] ' ' ' | [EEs g 1135 ' ' ' ' ' | 3302125
| |

[Event Viewer (A XV FEa—7) ] V4 RUTT—XZHET HIZiF.
WOFNEIZHRENE T,
s FEETHBALZX 912, [Debug Settings Trace (F/3y ZERED b L—
) ] A T7wa s ® [Trace Enable (FL—2%&HFME) ] #HTEL =
‘a_‘o

= CMSIS-RTOS AL > RDOX A I 71EWRIZKT D [ITM Stimulus Port (I
™ AT 4 LTAR—F) 1 @ [B81] #2412 LET,
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B ALB IO D & A I 7 EHRO [EXCTRC: Exception Tracing
(EXCTRC : sk b L—2X) ] A LET,

= [Timestamps Enable (¥ A LARZ L TZ2H ML) 1 2R EL £,

JE

TN GG IE, P =X E7TPR< TOAFETE B4/ RT0S 54 8%
Ly FOX T =X XGREFFONET, FlZo0 Tid,  [CUSIS-RTOS =
RFAEFR Ly FE2—F) o5 (418 ~N—2°) R TFS0,

[Logic Analyzer (A WO 7F+S4A4H) ]

[Logic Analyzer (v w7 7 FTA4W) 1 742 RoiZid, BEMEOENN

RIS F RSN ET, BHTE2EHITIRK 4 5T, [Logic Analyzer
(BT I TFITA4Y) 1 ITEEEEMTHI2E. 73y 27— KD while
XCEAEAEZ Y v L, [Add <variable> to:- (KEE> % -+ ZBM) ]
- [Logic Analyzer (R 7 7 FF7A4¥) 1 OIAIZEIRLEJ, [Logic An
alyzer (R 77 FI7A4%) 1 v FuzfI<icix, [View FER) ] -
[Analysis Windows (B#r7 4> Fv) 1 - [Logic Analyzer (v 7 7
FI7A4Y) 1 DIEIGEIRL £,

Logic Analyzer @
[Setup.. ][ Load MnTime  MaxTime Gid Zoom Min/Max |Update Screen  Transtion | Jumpto [ Signalifo [ Ampleude
Save 0s 04765545 [05ms [ in |[Out] Al ] [Auto] [Undo] |[ Stop |[Clear | [Prev[Next]| [Code |[Trace] ™ Show Cycles ¥ Cursor
16263 o | \
sne — > il } \ — v—*,‘ v +
L |r7izss |mE s T —— e
32767 ‘
disturbed - ; + }
32768 lieriz “z:zc 416732
2767 \
| |
fitered ! ¢
| filtered
Mouse Pos Reference Point Delta
Time: 0458738 s 0.457832 0.90541 ms = 110447
-32768 (15258 > 15512] | value 14629 15512 883
l PCS: 0360 03b0
| | 11 J { | J } i
| 11 h | |
| | | oy / J I y y
nnfig |56 562 569 3 1 I'ls72 {m |574 |57 1576 (577 |
1| |
| ‘ | \‘\‘ | | | |
| | | | 14 1‘\ |
B + ™ (74l "B 4.2
0453878 s (0457832188 [0.4587385, 4.0 90541 ms

-
[Logic Analyzer (R¥ v 7 T7FTA4Y) ] v RUTT—X %575
IZiE. WOFNEIZHENE T,
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. ST L= L 912, [Debug Settings Trace (/v JERTED b L—
) | A4 T7a ' ® [Trace Enable (FL—XZE%ML) 1 ZHELFET,

= [Timestamps Enable (¥ A LARZ L TZ2H ML) 1 2R EL £,

JE

[Logic Analyzer (177> 2 7T Z 10 ) ] TEMHTIELT 2 & X/T,
[Trace Data (F L—X7—%) ] 0y FUIZbFRSIHET, #FMIZD
T, [uVision = —#G 1 R D [Debugging (F/¥»2) | /1

FIi1\v4d (printf) Ea—7

[Debug (printf) Viewer (53w 7 (printf) ¥=—7) ] w1 FK7IC
X, [ITM Stimulus Port (ITM X7 4 LT AF—1K) ] @ [0] Z@EUTIE
WCIEEENDT —H AN —LRERINET, printf () T3 T EHE
\ZTDI2iE, 56 X—TY THHEINTWA XL 912, Compiler (731 F)
V7 T arR—xr bEFEHLET,

Z D fpute() BEEIX. printf() A vt—% [Debug (printf) Viewer
(FNRy 7 (printf) E=2—7) 1 IV &AL 27 bLET (FHEZZBR) .

int seconds; // Second counter
while (1) {
LED_On O; // Switch on
delay (s // Delay
LED_Off (); // Switch off
delay (); // Delay

printf (“Seconds=%d¥n”, seconds++); // Debug output

= Vv RUEBHITE, [Serial Windows (/U 7/ 2etwskintvee [

YAYRY) 1 &27U s LT, Y—i—inb Do foeonaa
bug (printf) Viewer (/3w % (printf) B=a— oecondacs

7)1 ZERTH), A==—T [View E&R) 1 - [ 7
[Serial Windows (V7w 4 F) 1 - [Debu e HFoe]En
g (printf) Viewer (/3v 7 (printf) E=—7) ] DJE

IR L E T,



http://www.keil.com/support/man/docs/uv4/uv4_debugging.htm
ms-its:C:/MDK5/ARM/HLP/ulinkpro.chm::/ulinkpro_tr_stimulusports.htm
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[Debug (printf) Viewer (F/3w 7 (printf) V'=2—7) ] "4 KU T
T— X ERGT 5121, RO FIRIZHENET,

s FEETCHBALZX 912, [Debug Settings Trace (F/Nw ZERED b L—
) ] A4 T7waZ® [Trace Enable (FL—X%&FEME) ] 2R/ TEL=F
‘é‘o

= [Timestamps Enable (¥ A LARZ U TZ2H ML) 1 2R EL £,
= [ITM Stimulus Port (ITM R F 4 AT AR—FK) ] @ [0] #4112 LFET,

[Event Counters ({1 RV FAHU4E) ]

[Event Counters (A XV MUV F) ] muicomnes 8
iE, AN N E NI LEERAE TR 4] & @
BENEFEREINET, Name Value Enable
CPICNT 698857 ¥
] Y —/L3—T [Trace Windows (b i‘;';LT 222 I':
LV—2RAy 4> Fy) 1 - [Event Co LSUCNT 698580 ~
unters ([ X bhHU> &) 1 DA FOLDCNT [0 d
IR L E£7,
A= a2—7TC [View FER) 1 - [Ir
ace (hL—2X) ] - [Event Count
ers XV I TE) ] DIEICE
RLUFET,

DU 4y RUTT—2 RS T5121%, RO FIEIZENET,

n FETCHBALZ X 912, [Debug Settings Trace (F/ /8y FHRED hL—
2) ] #A4 7w ® [Trace Enable (L —2Z2F%ML) 1] #RELE
—g‘o

. YEZIG U T, A7 1r /T [Event Counters (A XV "I #) ]
EAHEMZLET,

AR M UHE, WOBBREZRT NN f—< AL T —%TT,

= CPICNT : fifA— "=~y RY A7)V 7T v 2D A MREZRL
e

= EXCONT : 720 Dy A ST A 7 v FISNOMEEZ R L £,
= SLEEPCNT : AU —7 YA )b R —TF— RIZE LR Z2 R L ET,
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* LSUCNT: B — KRR RT 2=y M AT wAFH A7 n— X T4
T FATT DI HERBINY A 7 Ve R L ET,

= FOLDCNT : Folded fin4y : ¥ w A 27 L CTHEITT D H a2 R LET,

4 EVHAZFEALE=FL—R

4 B bL—AMNEFERTLE, YV TAISLSYHAZERA L M L—
A 87V a VICREINTWAD TN TOMELFEHTEETN, FL—X
WEFEEITE< 220 £, B hL—ALHEETT,

ULINKpro T 3v 7/ N V—RTEZ SR (L, 707 T ADFETE2ZEMAET
XAZDONRNTLL 4 L RNL—ZAHS (ETM FL—R EHMETNA) &4
AR—FLTWET,

LUTIZ30# X0 T SEEREDFEAIZ D0 Tl [uVision 2—3F8+4 FJ @
[Debugging (N> 2) | # XML TR0,

ULINKpro &fHAEOETHERT D & MK (L4 T O & B 72 AT RE D v 4
Mo—AF—F%2 AN —I 0 TCxET,

= [Code Coverage (m— RKAZXRXVL v ) ] 1%, EITHEIADa— RE~—7
L., 32— REITICHET 2Rt L E T, Z OEIXZ BRI T
T — DR B DT, VT N 2 TEREEOEM L o TS Z EN K
<HYET,

= [Performance Analyzer (/X7 #—< AT FIFA4Y) 1 Tid. BB
X7 s 7 a7ay s OF TR AL, ThEFRLET, 221
7 mt vy OV A I TR R RIS, T XLDRy b A
Ny hEEE L TRk TE £,

»  [Trace Data (FL—RXF—&) ] U4 v RZiL, Cortex-M F/31 &
THEITSINT=MEDBERENERINE T,

FAoFVTRL—ANY I 7ZEERALIZFL—X

s PARICEoTUE, v~f 7/ ear b —JF 34—y b= KU =7 T
F—AHDE U EFEHTE RN ER”HY 9, RBFEELT, [Tr
ace Data (FLV—RXF—%) ] Y4V Ry AR—bLT54F w7k
V—ARNy 77 2 TE £ 7,


http://www.keil.com/support/man/docs/uv4/uv4_debugging.htm
http://www.keil.com/support/man/docs/uv4/uv4_debugging.htm
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S FLLOx7

AADO~Ar7aary ha—IF 3 A 2E, < DT URT v RREFEM A
& ESEFRBERN) 72 IARHESNTWET, ZOX ) M A
F v TR T = TNV ENRIHERT512F,. 2 AT =7 B ARAIRTT,

7
AT/, MDK-Professional IZ5 £ TSI Rz 71200 THHT L E
T, DK 1d, DX ESELRNHZDI N T TR TEFET,

DI TG Y 7 Pz TN 2 D—E(ZOU L, http://www. keil. com/b
ack #ZHL TFE0,

MDK-Professional ¥ 7 b v =7 /v 7 |Zi%, TCP/IP *v bU—7_ USB &
A RL USB TA ADIEE, T2 RIFRAOTZ 7 ANVAT A, BLOYS
STALINI—FAL L BT 2—ADALR—FR 2 Nz T-. aA LT ~4
TZV—=DI RV =T REENTHET,

MDK-Professional ®—#& L CIRELIINLTWD I RV = 7 OFEHIZ OV
TiX. www. keil. com/mdkb/middleware Z & L T F XUy,

[3] MOK-Professional Midd X 4 - O X

e > O | www2 keil.com/mdk5/middleware * | = @ Q o

ARMKEIL

Microcontroller Tools
#H Products Download Events Support Q, Search Keil.com

’ Learning

MDK-Professional Middleware S

Microcontrollers offer a wide range of interfaces to meet today's
embedded design requirements. However, implementing
applications that efficiently utilize these interfaces presents software = MDK Overview

Home / MDK Version 5 / Middleware

& Quick Links

developers with real challenges. Flexible and easy-to-use = Middleware User's Guide

middieware components are essential to unieash the power of . CMSIS

communication and interface peripherals in modem microcontrollers
= Knowledgebase

= Compare MDK Editions



http://www.keil.com/pack
http://www.keil.com/pack
http://www.keil.com/mdk5/middleware
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ZD Web _—ZiX, UTFOI R =7 OMEE Y 7 BNt STV ET,

» MDK-Professional Middleware ®Oa—FH A K

" TARARAEFEDO RTANZETHERELE LT AL AV R b

s YN TaT ey POERE G

SR =TI, T REAFAD CMSIS RIANRNEHEH L TF /3 22

TxINEDA T 2= AL D ET, FEIICONTIE, TCMSIS FJ A

R k7 vay (62 X—=Y) ZBRLTFIW,

~Asunaryita—37 7V r—a 0TI, HEROa L R—% 2 b EEA

EELZENEL<HY ET, [Manage Run-Time Environment (FEITHFER

BOBH) ] ¥4 7 a7 % EH+ 5L, MDK-Professional Middleware % fi

HIZER L CHAEDEDL ZENTEET, Y7 b7 Xy 7 & LT

ENTNDEY—FR—=F g fla K= FE2I Ry =T arR—x2 b

DYANMBEMTHZ EHTEET,

MDK-Professional Middleware D —fi%aI7efEHHIIKD L0 T,

= X RL—URREA AT Web —N 1 Xy NI BIORT 7 A LT A
VAN =0l SV

* USB AEVURT 4 w7 :USB THAABLNT 7 A VT AT LA K—F
N

» RRBIO v IHEEZH 2 - EERIEE=> . 97 47 A USB
RAR, BEORT 7 A VAT LAy R—F b

» BHOI RV =T ariR—3xr NOMAEDEFEZ R LT [FTP $—
FoTN) B ay (116 =) ZERLTFEN,

IO 7 29 Tk, MDK-Professional Middleware ™4Y 7 h 7 =
T A=y s OBEIZOWTE L E T,

JE
SR T 5L, MDK-Professional @ 7 HEFEM =1 &> X315 X4
FA, FCONTIL, LX) DE (10 N—20) FEMELTFS
25
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[e]
2y hJ)—HavER—x2 bk
Zy NT—Z aryB—F ME TCP/IP BE7 v harrfEHAL, y—E X,
Jabaryiry b, BXUOWHEBES X 72— AEFAR—FLTVET,
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Network Component
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= a2 X7 bk Web $— 3% Web ~X—T% ROM ([ZfRTFL. 7V Web $—3
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= FTP F7-1% TFIP I 7 7 A NEEELZ Y HR—FLET, FIP IFTXTHT 7
AN ea~2 R&EHx, TFIP XV EF— h T XA A& T —ha— RT&
9, YL b 7 IA T bEY—R_"TERTEET,

= Telnet y—NiL, IP Xy U=V Da~vw L RIAL A H T 2 — A%
L E£9,

= S\MP =—V =V ME, VoI NRy NI <wR—V A N halkr
FERALT, 2y NUV—7 =32 — % (0T A ERAEMLET,



108 BN AV 4

" DNS 754 TV NI, FNEND IP 7 FLAIZKH LT RAA 4 A iRk
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FEAED L Ea—F VAT LATHHATEDEET NA ARTA NI TR
PHFEALET, AN RRITANREBERTHILETDHY FHA,

USB Component

HID cDC
Human Interface Device USB Host Core
MSC Custom
Mass Storage Class Custom Device Class

HID cDC -
MsC Custom ADC
Mass Storage Class Custom Device Class Audio Device Class

CMSIS-Driver
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R B TE £,
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Graphics Component
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* ZOEEORETHATELZZ7F M, BRUOUVA P2y MRFAT 1
FEMIND T 1 FUEFR,

= JPEG DO — R RER A G, By h=y Y R— b,

s RIREEOMNIT AT FANV T,

RN E LS REFRERT A AT LA BLI R —F S L F T =2 — R RT
A=K
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VNC —REfEHT2E, Xy NT—F a v R—X M&#H LT TCP/IP
ENLCT T 74 hNva—F Ao 27 2—A% ) E— Ml ¢ £9,

FEHITRTCOFEREL R L, Ul OBELa— 2=~y FOREITARY
F9,

SRILYTTIN—230 T AOBT

MDK (Zi%, pVision 7oV =7 FZH LW Ry =7 "=V a v 7 1L
1795 & TS HOWNERERE DT > TV £, KD 2 R —xr 2 kTl
AT 4 X2l —va I s ANDOEFORBMLEILLRDET CLFES
) . 72720, Xy hU—Z7 arifR—3x2 MM, IPvd OHDOHHR— Enb
IPv4/IPv6 DT 2T VAKX v 7 HR— MIEEIND -0, TN DORBEAT
TEE LML 720 $97,

XY FIT—HaAVR—R FOEER

OA7NDER

INFET, Xy NU—=Z arR—322 hDaT L Release F7-1% Debug /3
V7 RTRIHTEE L, S v =T vT Tlid, Ziuds IPv4/IPv6 Rel
ease F7-1% IPv4/IPv6 Debug X FEEINF T, IHaFR—xr r T
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114

S RFLHY7

A4 XaAL—3VI7AIILDES

wision @ [Project (Fm¥=Z k) 1 v RUIZRRIZRT A 2235k
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To test this &
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54 Network
T FTP_Server_FS.c (ServiceFTP Server)
B Met_Configr “72m
B3 Net_Config 45 Options for Component Ciass Network AltF7
i& Net:Conﬁg: Update Config File (Ver. 5.0.4 -> 7.0.0)
B Net Config, Update Config File and Launch Merge
L] et Config A4 Manage Project Ttems...

ﬁ Net CM3 L Open Net_Config.c

[ Rebuild all target files
] Build Target

Translate Net_Config.c

V' | Show Include File Dependencies

[
[Tools (Y—) ]

WZRBEIL, BIRTAY—Y—AEEELET,

APl DZEER

S

e
o1
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[Configure Merge Tool (=—TV— LDORE) ]

Py NI —Z aviR—Ry hO~v==T7MZiE. [H API 7258 APT ~D
0y x 7 NOBITHECET A7 v avrnHAESRTHWET, 2ot ”s
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FTIP H—/\H3 271U

FIP $— Yo7 E, HEOI Ny =7 arR—x v FOMAADHLE%
RTBRT TV r—va T, FHTELSESE RV eV )
rDFEMIZONWTIE, o rudlzy VEFERA LA VA F—LO/K
) BEriar (14 =) ZBRLTFE,

FTP H—"ZfEiH3 25 L. TCP/IP R hU—2 L TT7 7 A N ELZHEB IO
BECEEd, I MV TO=aT7 M, FTIP b — "B LU T
Vor—ya rOFFMNTEH S TOET,

B3 FTP Server X s = (=] X
o T =@ o
ARM KEIL Network Component version 6.6

Microcontroller Tools  MDK-Professional Middleware for IP Networking

General | File System | Graphic usB Board Support |

¥ Network Component
Revision History FTP Server
» Creating a Network Application
» Using Network Components This tutorial creates a FTP server that allows you to manage files from any machine using a FTP client. The following
v Network Examples picture shows an exemplary connection of the development board and a Computer.
» HTTP Server
HTTP Upload
[ rrene
Telnet Server Ethernet Ethernet
SMTP Client
SNMP Agent
BSD Client/Server
» Differences to RL-TCPnet

Local Area Network

Il uUsB
GIKEL  ULINK A
» Resource Requirements
> Reference
» Data Structures
Data Structure Index
b Data Fields

Network Examples / Generated on Fri Oct 30 2015 11:38:55 for Network Component by ARM Ltd. All rights reserved.
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BEDOI RNV T =T 2 R—F 2 FRZOD FTP B —_"OE LT 4 7T
0y 7o TWET, Z7ANVVARAT ALY 7 A VEMEZTT O & X I THE
TT, XY MU= a K= FOEEIERAA—YNRKXy hT—F 7
AR T o—ARREELF 1,

FTP Y— Y 7V E BT 121, MDK-Professional Middleware DLLF
DY 7 NT=T AR —R NRKLETT,

Network File System

SD/MMC

CORE
with

ocket

Interface
-
(o]
v
Service

Drive

Memory Card

IPv4/IPvé
Dual-
Stack

Ethernet

File System Core

CMSIS-Driver

Ethernet MCI

AR &30 CMSIS RTIANZIE, v~Af7uaary br—FXY) 7Tk
MDK—Professional Middleware [B]DA v Z 7 = — AN g L TVvET,

[Manage Run-Time Environment (EATHEEREOMEHE) ] #4172 /2i%. F
TP =P TIVHIGEBIRENZ Y 7 b =T 2V R—3 2 bR ENT
WET,

Software Component Sel. Variant Version Description I Software Component Sel. Variant Version Description
£ € CMSIS Driver Unified Device Drivers compliant to CM¢ £ € File System MDK-Pro 6.24 | File Access on various storage devices
4 Ethemet (4P]) 201 |Ethemet MAC and PHY Driver AP for Cc I @ CORE 7 LN 6.24 |File System with Long Filename support for
£4 Ethemet MAC (AP 200 |Ethemet MAC Driver AP for Cortex-M I @ Drive Storage Devices and Media Types
@ EthemetMAC |7 202 |Ethemet MAC Driver for LPC1800 Series € Graphics MDK-Pro 5261 |UserInterface on graphical LCD displays
&4 Ethemet PHY (AP]) 200 |Ethemet PHY Driver APLfor Cortex-M | £ 4 Network MDK-Pro 620 |IP Networking using Ethemet or Serial prote
¥ DPE3848C v 600 Ethernet PHY DP83848C Driver @ CORE 17 Release E| 620 |Networking Core for Cortex-M (Release)
@ KSZBOSIRNA | 600 |Ethemet PHY KSZ8081RNA Driver I £ Interface Cannection Mechanism
@ LANGT20 [n] 600 |Ethemet PHY LANB720 Driver % ETH 1E 620 | Network Ethernet Interface
@ STEOZRTL r 600 | Ethemet PHY STB02RTL Driver I @ pep I~ Stendard M{=|6.20 | Network PPP over Serisl Interface - Standar
4 Flash (2P) 200 |Flash Driver &P1 for Cortex-M I @ sup I~ |Standard M{~|6.20 | Metwork SLIP Interface - Standard Modem
& D (apn 202 |I2C Driver APl for Cortex-M 54 Senvice Network Services
B My 202 |MCI Driver API for Cortex-M I @ DNS Client [al 620 | DNS Client
@ ma ~ 200 |MCI Driver for LPC1800 Series @ FIP Client [n] 620 |FTP Client
€ NAND (4PT) 200 |MAND Flash Driver APl for Cortex-M | @ FIP Server ~ 620 |FTP Server
£€ SPLAPD 201 |SPIDriver APIfor Cortex- @ SMTP Client  |I” 620 |SMTP Client
@ s ~ 203 |SPI(SSP) Driver for LPC1800 Series I @ SNMPAgent | 620 |SHMP Agent
€ USART (4P) 201 USART Driver API for Cortex-M @ SNTP Client r 620 | SNTP Client
4 USB Device (4PD) 201 |USB Device Driver API for Cortex-M I @ TFTP Client [n] 620 |TETP Client
€ USB Host (4PT) 200 |USB Host Driver AP for Cortex-M I @ TFTP Server [l 620 | TETP Server
& Compiler @ Telnet Server r 620 | Telnet Server
& & Device Startup, System Setup I @ Web Server Co... |~ 6.20 | Web Server (HTTP) with Read-only Web Re
@ GPDMA i 101 |GPDMA driver used by RTE Drivers for LI @ Web Server [l 620 | Web Server (HTTP) with Web Resources on
@ GPIO ~ 100 | GPIO driver used by RTE Drivers for LPCI I £ Socket Network protocol
@ scu ~ 100 |SCU driver used by RTE Drivers for LPC1{ I @ BSD [n] 620 |BSD Socket
@ Startup v 100 | System Startup for NXP LPC1800 Series @ TCP ~ 6.20 | TCP Socket
£ _File Svstem MDK-Pro 6.24_ _|File Access on various storage devices, ] “_uoe i 620 _ |UDP Socker
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MDK-Professional Middleware 2o AR—F% > hE2EH LT, MBEDOT 7V
br—a RERR LUET, EEMIZHOWTIE,.  [TMDK-Professional Middlewar
e 2—YPHA K] 2L TFIV, ZOHA FiZiZ, BAFORFIZONT
AR T EIZHPALTWAEZ v a rRh 0 £7,

s (BT b TlE Y7 R =T arR—3 O EEERR
SRR OWTHER LET, o i, BROFMAR— RTF A M, E
P BLOELESNTWET, 2T 7Y r—3 a3 U E 30RO &
LTHEALTFE,

s (U Y—2Ef:) Tl OMSIS-RT0S BLIURAEY 7w AU v hd A
Ly RBIORRZ v 7 U J—RZHOWTHALET,

w [ TFYr—va rOERR] IR, HBART TV r—varpai—
X v b ERERT S L XITHEARFIERTE SN TV ET,

. [BEICER 12T, APT BT 7 AL X2 A MREGEENLTOHET,
B File System Examples X+ = m| x
&« - 0O w = @A

ARMKEIL File System Component version 6.6

Microcontroller Tools  MDK-Professional Middleware for Devices with Flash File System
File System Graphic | Network | USB | Board Support |

Reference | Q: Searc

General

Main Page Usage and Description

File System Component -
File System Examples
Revision History
Create an Application Using the
» Eile System Examples The File System Component is used in many different applications and examples. One stand-alone example is
N available to demonstrate the usage of the File System. Other examples use the File System Component in
Theory of Operation . N .
conjunction with other Components (such as USB or Network for example).
Differences to RL-FlashFS

Resource Requirements ® The File System Example shows the basic functionality of the File System.
® The USB Device Mass Storage Example shows how to create an USB MSC Device that will be recognized as

Reference such by an USB Host controller.

Data Structures * The USB Host Mass Storage Example explains how to use the File System to access data from an attached
Data Structure Index UsB memery device. . i ) § ) )
TEnET * The FTP Server Example is made for getting access to the device's File System via a network connection.

Generated on Fri Oct 30 2015 11:38:53 for File System Component by ARM Ltd. All rights reserved.
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®  yww. keil. com/appnotes/docs/apnt_271.asp - Web Xt MEMS & %7
Ty N T H—h

= www. keil. com/appnotes/docs/apnt_272.asp - Web XfJaARA AL a—&,

=  www. keil. com/appnotes/docs/apnt_273.asp - USB T /354 A A X
Tz —RAEWR T IS/ T AT —Fa T —,

SFESERI NNV 2T avR—3x v M+ 25— FIEZLL T &
%DT‘@’AO
s V7 M7 avR—Xy bOEM (120 X—) : [Manage Run-Time

Environment (ETEREOCEH) 1] ¥4 7 v/ T, 77V r— 3|z
MBI 7 v T aryi—xr heEiRLET,

s I RATTORE (122 X—) it srar 74 Xal— g
T7ANT, Y7 U2T AVR—=R FOINT A= gL F£9,

" RIANROTRE (124 X—V) I Vv yzTaryR—rr he~vArn
ay ha—S0ME 1/0 BT AR 72T, L H T 2 — R
WAL CERELET,

n VRTAYY—ADFE (125 X—) I KU =T ariR—xr hME

RTOS, A EV, BIORZ v 7 UV y—2%&{FEHL., 22V, CMSIS-RT
0S RTX 72 E~DORENFFERAIATON D HERNH Y £97,

n TFUr—a UBSREDFERE (128 X—) BERLIEaVER—X D
APT BABZMERA LT, 7V r—a VEAOEWERZEELEST, =—F
T L— bt AL, BETS Y —Ra— FEHEICER T £,

s BAREFTE—F (131 =) TV r—varparsi it
Vo757 %, TNy FOFER) o= (84 ~—) THAT
HEFEIZHEST, A A—TEX =Ty h—KRy=7 Iy a—RLE
7,

" REEET NNy S (132 X—V) TRAPZ—T 4 U T4 TRy TEBIW
b —ZEREIZOW TR, 77U r—v 3 VOfEk] OFE (60 ~~—)
T L TWET,
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USB 7/84 X HID > )L

» BIROFIELZ 2B D TH Y . MDK-Professional Middleware 9 X
TOaryR—3» MIEHINETN, LLFO USB /34 A HID %7
LNTEHINGOFIEEZER L TCWET, ZOH 7V TiE, USB 24 LT
~Af/nmarta—J%KA Ao —XZHHRET 5 USB HID 7 /34
AT TV r—varyE2ERLET, PC Ta—T 4 VT Fa s HIDC
Ilient. exe Z#fEA LT, BAEAR— KD LED Z il L F 4,

= Z® USB /34 A HID ¥ 7 /LCl, LPCI8KT ~A /=y ha—F 70
FEH S 7 MCB1800 B AR — RAMH L E 4, ZoH 7 aid,  [CMSIS
-RTOS RTX #{#f L7z Blinky] 2 Y =2 K (61 _—) | V—X
757 AV main.c. LED. ¢, LED.h, BIORar 7 4Fal—rar77A
NI LTV ET,

7

DX 50— 50 F o f F (G — BT D T2 75 55,
T — NB L GREZ i ET SRV F S, ZDH 7L, CUSIS
R4 NFYR— L TNBSEL DV 2R f2—FFNS X773
D Pack Installer TEWL FNFL T 222 NEL TR TEET,
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USB /34 A HID ¥ 7NV EAERT 121X,  [CMSIS-RTOS RTX ZfEH L7=
Blinky] 7m =7 k (61 ~_X—) MmBIADET,

& [Manage Run-Time Environment (EITRREDNEHE) ] ¥/ 7%
LT, BEDOY 7 b =7 aryiR—x322 MEBMLUET,

USB R —X v b (110 XR—=TTH#H) o, UTORELZITWET,
= ::USB:CORE ZE4R L T, USB WEICHLELREAMIEL GO X T,

= ::USB:Device % [1] ICRREL T, 1 ©D USB TNA A LV AK L A%
ER L £,

= ::USB:Device:HID % [1] ICTEREL T, HID XA AT T AL VAKX
ZEERLET, R T ADEERDA LV AZ L AEBRLIZY , T
INA AT T RAEEDT) LTGE1E, HE USB 73 ABMEREINE T,

USB ot R—x%r b (110 R—=TTHHA) 5. UTOBEEZITVET,

= ::Drivers:USB Device (API) /26, 77U r—a i@l KIA4
ZEIRLET, T3 A2 X - Tl USB Full-Speed # KT8 High—-Speed
T DOEAD RTAANBRHEENTWAHEELHHIEN, HAM T AN
Pz le~vA7maryte—78b0£3, 22T, [USBO] AR L
7,

b b [Description GiBA) 1 D NA =V 2527w r73THE, KV
TR =T aryiR—3xr N~ =2 T VN FIR I ET,
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UTOMIZ, ZavbDarR—xr MBI L72%® [Manage Run-Time En
vironment (EATREREDERE) 1 ¥ 7/ TH,

kA Manage Run-Time Environment
Software Component Sel.  Variant Version Description
€ CMmsis Cortex Microcontroller Software Interface Compai
=4 CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver
‘ Ethernet (API) 2.01 Ethernet MAC and PHY Driver AP| for Cortex-M
‘ Ethernet MAC (API) 2.01 Ethernet MAC Driver AP| for Cortex-M
’ Ethernet PHY (API) 2.00 Ethernet PHY Driver AP| for Cortex-M
’ Flash (API) 2.00 Flash Driver AP for Cortex-M
& 12C (aP)) 2.02 12C Driver AP for Cortex-M
& MCI(AP) 2.02 MCI Driver API for Cortex-M
4 NAND (API) 2.01 MAMND Flash Driver AP for Cortex-h
& SAl(AP)) 1.00 SA| Driver AP for Cortex-M
& SPI(AP)) 2.01 SPI Driver AP for Cortex-M
€ USART (API) 2.01 USART Driver AP for Cortex-M
= ‘ USE Device (API) 20 USE Device Driver AP for Cortex-M
¥ USBO [+ 2.7 USB0 Device Driver for the LPC1800 series
¥ USBE1 r 2.5 USB1 Device Driver for the LPC1800 series
‘ USB Host (API) 201 USB Host Driver AP for Cortex-M
& Compiler ARM Compiler Software Extensions
. Device Startup, System Setup
& File System MDK-Pre | 6.6.0 File Access on varicus storage devices
‘ Graphics MDK-Pro | 5.30.0 | UserInterface on graphical LCD displays
4 Network MDK-Pro | 6.5.2 IP Metworking using Ethernet or Serial protocols
= ’ USB MDE-Pro | 6.6.6 USB Communication with various device classes
¥ CORE [+ 6.6.6 USB Core for Cortex-M
) Device 1[E 6.66  USB Device
% Host 0 6.66  USBHost
= ‘ Device USE Device Classes
% ADC 0z 6.6.6 USE Device: Audic Device Class (ADC
@ CDC 0 6.6.6 USE Device: Communication Device Class (CDC)
% Custom Class |0 = 6.6.6 USE Device: Custom Class
% HID = 6.6.6 USE Device: Human Interface Device (HID] Class
o MSC 0= 6.6.6 USB Device: Mass Storage Class (MSC)
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2 L7 DRGE

J_XT D MDK-Professional Middleware =R —x> MZix, 77V & —
aVEADNRTA—HEPFHELTCRIA R, BT 2 —AEPRETHa
T A4 K2l —2a 77400y MRAHVET, 2D T 4K
L—a 77 AME, v R—3%2 N T AT NL—TD [Project (F
CxZ BN ] U4 RUNET 7 EALET, BE. 7 ANKIT (2
=R hED> Config 0.c £7-1% <z23—F%2 F%> Config 0.h DX
2720 £,

INHEDOT7 7 ANDFEEDFIZIE, FIANRBLIRT A, ADa 7 F =
L—yar 77 AN (RTE Device. h) \ZXHET DR EDLEREDONRH Y %
T, ZHIZOWTIERDOE Y v a TR LET,

USB HID F /34 ZH > F)AZIE. USBD Config 0.c & USBD Config HID 0. h
D2 OoDAL T A Fal—alTrANADBHY ET,

_] usBD_Config_0.c v X
Bpand Al |  Collpse Al | Hlp | T~ ShowGrd
Option Value
= B
Connect to hardware via Driver_USBD# 0
High-speed r
= Device Settings
Max Endpoint 0 Packet Size 8 Bytes
Vendor ID xC251
Product ID 00000
Device Release Number 00100
=~ Configuration Settings
Power Bus-powered
Remote Wakeup r
Maximurm Power Consumption (in mA) 500
[=)-5tring Settings
Language ID Osc00G
Manufacturer String Keil Software
Product String Keil USB Device 0
[=)-Serial Number [#
Serial Mumber String 0001A0000000 —
(=105 Resources Settings
Core Thread Stack Size 312 j
USB Device 0

TextEditor }, Configuration Wizard
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WMCMﬁg00774W X, BED USB T /31 A O EERRENE
%L GFENTWET,

= [Connect to Hardware via Driver_USBD# (Driver_USBD# #4-L T ,»—
Fo=7IZ8kE) 1 RETIE, RV 72T N, H T =2—AEKMT D ¢
ontrol struct Z¥ELET, ZOHEIL, TXAAA[L X T—AL L
THEHTS USB 2 he—7 T3, USB 2> he—F28 1 DRV~
Ar7marybhua—J05E BFE T0) T, FHMcOW T, TCMSIS
RIANR] v ay (62 =) BB LTFEV,

= USB a2 b —F THR—FENTWBEEIX, [High-Speed (FHE) ]
PEINLET, ZORELHEHT HI121E, USB High-Speed 15 % AR —
N5 RTANDPBETT,

L] [Vendor ID (\># ID) ] (VID) #7777 A4 ~X— K VID IZRELFET,
USB Implementer’ s Forum (http://www. usb. org/developers/vendor)
\ZIE, A& 1D O AR T A A e S TV E
7,

XTI RTEFORE ID AXLETT, FA I Ea—HDA
L—T 4 VAT AL, 85 ID &2 VID EHEERH LT, 735 &I
L7 RIA RN LET,

" PC ODARVL—T 4 T VAT AT USB T3 A&iBl4 57202, [Ma
nufacturer (Fligx) ] B L O [Product String (BAILFEF]) 1 %k
ELET,

USBD Config HID 0.h 7 7 A MZit, TNA AT T ABEGEDOTY RBA 2 K
BENEGENTWVWET, ZOH P TIE, EETAHVLETZHY A,
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RS 4/ \DHBE

RZANZF, 1/0 BB ST, 7ay Z73E, DMA F ¥ XL O L7
EORMEERTDIHMEDTaXT 4 RHVET, L DT NA AT, =
DX D7 RTANRT T 41 RTE Device.h 27 4 Fal— a7 7
ANVIZEENTOET, BFIX. 77— g UAIMERT 2 FEEDORY
T2INA BT 2 —ADRENPMETT, v r/rar ha—T7F7 /31 R
WEoTiE BION—FR =27 R 72T VBN, BURiExRE
ELEYD, EETH7 0y VREEERLIZV TEXLLE0/H0 E7,

USB HID 7 /34 ZH T, LFO XD ICRET HHENRH Y £,

= [USBO Controller (USBO =¥ hm—3) ] #A4 LT, Zok”
TarufikLET,

s PIFIZRT X 5ic, [Pin Configuration (VPURE) 1 #ZFELET,

= Device:High-speed 4 IZLE7T,

_] RTE Device.h - X

Bpand Al |  Colapse Al | Help [~ Show Grid

Value

Option
=-USB0 Centroller [Driver_USEDO and Driver_USBHO] [+
=-Pin Cenfiguration
USBO_PPWR (Host) PG_3
USBO_PWR_FAULT (Host) PG_6
USBO_INDO Pg_2
USBO_IMND1 PE_1
= Device [Driver_USBDO]
High-speed I

-
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DATLY) V) —ADRE

BINVT 2T 2R =Ry MIIFTED ATV B L RTOS U Y —ADH
238V £4, [MDK-Professional Middleware —H%H A K] & 1Y YV —
ABEEE B a L, Far A3y NOBEENTE SN TOET,

B3 Resource Requirements X + = x

o
<« - O Ll = d@d &

ARMKEIL USB Component Version 6.6

Microcontroller Tools  MDK-Professional Middleware for USB Device and Host

General | File System Graphic | Network m Board Support |
Main Page Usage and Description Reference | Q- Search
USB Component USB Device Resource Requirements

Revision History
! The following section documents the requirements for the USB Device component. The actual requirements depend

USB Device on the components used in the application and the configuration of these components.

USB Host .

USB Concepis Stack Requirements

Supported USE Classes The USB Device Core receives events sent from the interrupt service routine (ISR) of the USB Device Driver. The
Resource Requirements stack requirements for the ISR are typically less than 512 Bytes. The total stack space required for ISR depends on

» USB Device Resource Require the mterru;.xt nesting and tharafore on the priority settings of th_ese ISR. The stack requirements for ISR are

configured in the startup_device.s file located under the Device component class.
USB Host Resource Requiremel|

Reference Option (under section Stack Configuration) | Increase Value by
DatalStaichirs Stack Size (in Bytes) + 512 for USB Device Driver
Data Structure Index

Data Fields Note

wWhen using a CMSIS-RTOS, the Stack Size in the startup_device.s file configures only the stack space that is
used by exception and interrupt service routines of the drivers. The stack size requirements depend on the
maximum nesting of exception and ISR execution and therefore on the priority settings of the various
interrupt and exception sources.

User code that calls API functions of the USB Device Component should have a minimum of 512 Bytes of stack
space available. Since API functions are frequently called from threads, the thread stack size should be at least 512
Bytes (see below).

CMSIS-RTOS Requirements

The usB Dewce component uses CMSIS RTOS threads Each instance of a :omponent starts its own threads, for

Generated on Fri Oct 30 2015 11:38:57 for USB Component by ARM Ltd. All rights reserved.

WFEAEDI RV 27 a i R—232 h Tt CMSIS-RTOS ZfEfH L £4, 2
Wz R—Fr425 X912 RTOS NREINTWNDZ ENEETT,

CMSTIS-RTOS RTX ClX. RTX Conf Ch.c 77 ANMILE>TAL vy RBLNA
B I NRESHET, FEMIZOWTIE, TCMSIS-RTOS RTX =2v 7 4 ¥ =
L—ayv] B ar (40 X—) ZBBELTEFI,

USB HID T /34 A% 7Tk, AFORENEH INET,

= ::USB:Device = 7R—% > hiZiX, USBDn_CoreThread &VvH 1 DDA
Ly REa—BFRBELT 512 A FDRAEZ v 7 BNULETT,

= F7-. ::USB:Device:HID == 7R—x> MiZiE. USBD_HIDn_Thread &\

)91 DDAy RE—YRIFELT 512 SA FDRAKZ v 7 BB TE,
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NS DOEMAE RTX Conf CU ¢ 7 7 A VOB EICK S HF T,

[Number of concurrent running threads (FIRFEITHDORL v FE) ]
USB ¥4 Za L R—F D 2 DDA Ly REFEFHIETT 5121 6
(F741 1K) THFHTYT, 2—HFT7F UV r—2 3 U TEBLITEL DAL Y
RZFITT D801, ZOREERELET,

[Default Thread stack size [bytes] (F 7NV DALY RDODRZ v

YA X [RA K] ]

(USB a2 AR—3 2 MI2—VRNHELIZAX v

JTCHEITSINDTZD, ZORTEITHEETIELY FHA,
[Main Thread stack size [bytes] (AA VAV Yy RRZ v I7H A X

(X4 F]) ]
POV LITIE A X w7 ISLBE T,

“fEIZ 512, USB /34 2 a v R—x> N E2#IH{L$ % APT

[Number of threads with user—provided stack size (=—H¥BHEELTZ

AR THAL DALY FE) ]
o

AEE 2, 22— RRELTAY v I %

2 DDOAL v K (::USB:Device 3L TN ::USB:Device:HID /) Z¥5E L %

B

[Total stack size [bytes] for threads with user—provided stack size

(2—VREELIEARAF v 7P A ADA Ly ROEHAZ v 7P A4 X [N

4+ 1
T

AEIE 1024, 2 DOAL Yy ROEHAX v 7% A XEHRELE

[Timer Clock value [Hz] (#A~Zwuv 27 [Hz]) 1 T AT LY
7w 7 (180000000) & —E T HMENRH Y 97,

_] RTX_Conf CM.c

* X

Bpand Al | Collapse Al | Help

Option
= Thread Configuration

Murmber of concurrent running user threads

Default Thread stack size [bytes]

Main Thread stack size [bytes]

Murmnber of threads with user-provided stack size

Total stack size [bytes] for threads with user-provided stack size
Stack overflow checking

Stack usage watermark

Processor mode for thread execution

=I--RTX Kernel Timer Tick Configuration

Use Cortex-M SysTick timer as RTX Kernel Timer
RTOS Kernel Timer input clock frequency [Hz]

RTX Timer tick interval value [us]

| T ShowGrid

Value

]
200
512
2
1024
=

-

Privileged mode

[+
180000000
1000
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S RILYZ7OMER

Fr) 55— 3 Uk

TV =y a VEAOMEEEFET S a— REERLET, Z2I1E. oI
SIS-RTOS RTX %#f#fH L7z Blinky “m2 =7 ~ (61 ~2—°) THEUNIER
ST main. o, LED. . BEN LED. h 7 7 A NMCHTALEENES EN T
*9,

COIRLVY =TI, TV r—a Y7 T OEME LT, a—F
a— 77— bR L £,

&

[Project (Fu¥=Z7 k) 1] 74> FRUT, [Source Group 1 (Y —2R
In—71) 1 #4527V 27 L, [Add New Item to Group (BrHEH %
TN—8BM) 1 ¥4 7 a7 %H&E9, ::USB:Device:HID - [USB
Device HID (Human Interface Device) (USB 534 & HID (kE =—=< v
AVET2—RATNALR) ) ] Ca—HFa—RKro7L— FEERL,

[Add GBM) ] #27Vv7 LET,

Add Mew [tem to Group 'Source Group T' X
@ & File () Add template file(s) to the project.
. Component MName
B .
\d C++ File (cpp) & CMsis
\ﬁ Asm File (=) =@ uss
Device:HID USE Device HID (Human Interface Device)
\ﬂ Header File (h) Device:HID USE Device HID Mouse
i ) Device USBE Device
é Text File (bt Device USB Device Serial Number

leage File ()
=)
1@ Uszer Gode Template

Type: |User Code Template
e |USBD_User_HID_D.c
Location: |C:¥Pr0jects¥NXP¥BIinky

]
Add Close | Help

PCUSB 77V r—varvie~Arnary ha—7 5310 AR DI,
USBD_HIDO_SetReport () B¥x% AR LF£9, ZOREEIT USB A hDT—
AP E4, BlziX., 5 —# 1% HIDClient. exe = —7 1 U T 4 Z{#H
L CIER S LE T,
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(¢ TT 4% T USBD User HID 0.c 7 7 A NuEME, LLFOLHIZa— K%
EERLEY, 29702 LI2L-T, HliAN— Rod LED ZHl# L %9,

#include “LED.h” // access functions to LEDs

bool USBD_HIDO_SetReport (uint8_t rtype, uint8_t req, uint8_t rid,
const uint8_t *buf, int32_t len) {
uint8_t i,

switch (rtype) {
case HID_REPORT_OUTPUT:
for (i =0; i < 4; it+) {
if (¥buf & (1 << 1)) LED_On (i);
else LED_Off (i):
}

break;

case HID_REPORT_FEATURE:
break;

}

return true;
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LED. ¢ 7 7 A NVTHEEAZILEL CTR— R Eo#EEo LED ZH|# L. LED %
RIS ED ALy Ridd 9 MBERW=OHIBRL E 9,

(7 =T AFT LEDc 77ANVERE, UTFOLIICa—REZERL

£,

/*
* File LED.c

*.

*:

#include ”SCU_LPC18xx.h”
#include ”“GPIO_LPC18xx.h”
#include “cmsis_os.h”

const GPIO_ID LED_GPIO[] = {
{6, 241},
{6 251},
{6, 26},
{6 27}
}s

void LED Initialize (void) {
GPIO_PortClock D

// ARM: :CMSIS:RTOS:Keil RTX

// LED GPIO definitions

// Enable GPIO clock

/* Configure pin: Output Mode with Pull-down resistors */
SCU_PinConfigure (13, 10, (SCU_CFG_MODE_FUNC4|SCU_PIN_CFG_PULLDOWN_EN)) ;

GPIO_SetDir
GPIO_PinWrite

(6, 24, GPIO_DIR_OUTPUT);
6, 24, 0);

SCU_PinConfigure (13, 11, (SCU_CFG_MODE_FUNC4|SCU_PIN_CFG_PULLDOWN_EN)) ;

GPIO_SetDir
GPIO_PinWrite

(6, 25, GPIO_DIR_OUTPUT);
(6, 25, 0);

SCU_PinConfigure (13, 12, (SCU_CFG_MODE_FUNC4|SCU_PIN_CFG_PULLDOWN_EN)) ;

GPIO_SetDir
GPIO_PinWrite

(6, 26, GPIO_DIR_OUTPUT);
(6, 26, 0);

SCU_PinConfigure (13, 13, (SCU_CFG_MODE_FUNC4|SCU_PIN_CFG_PULLDOWN_EN)) ;

GPIO_SetDir
GPIO_PinWrite
}

void LED_On (uint32_t num) {
GPIO_PinWrite
}

void LED_Off (uint32_t num) (
GPIO_PinWrite
}

(6, 27, GPIO_DIR_OUTPUT);
6, 27, 0);

(LED_GPIO[num]. port, LED_GPIO[num].num, 1);

(LED_GPIO[num]. port, LED_GPIO [num].num, 0);
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(F TTAFT LED.h 77 ANVEBRE, LED. ¢ \ZH L TITo e AH L —
THDEDICEERELET, LED On() BXO LED 0ff () BEIZIFZ/NT A —
ANHY FT,

/%
% File LED.h

* */
void LED_Initialize ( void );

void LED_On ( uint32_t num );

void LED_Off ( uint32_t num );

(% main.c 77 ANVELTOXLOIZEELET, LED ZpJlSEDL AL v

RZBAthE ST, USB T34 AR —x > M &Ik L CRItET 5
a— REBEMLET, MOV TE, T RAry =7 2—%hA K]

EHBLTEFEW,

/%

* File main. c

* */
#fdefine osObjectsPublic // define objects in main module
#include “osObjects.h” // RTOS object definitions
#include “LPC18xx.h” // Device header
#include “LED.h” // Initialize and set GPIO Port
#include “rl_usb.h” // Keil.MDK-Pro: :USB:CORE
/%

* main: initialize and start the system

*/
int main (void) {

osKernelInitialize (); // Initialize CMSIS-RTOS

// initialize peripherals here

LED_Initialize () ; // Initialize LEDs
USBD_Initialize (0); // USB Device 0 Initialization
USBD_Connect (0); // USB Device 0 Connect
osKernelStart (); // Start thread execution
while (1);

ELREFIO—F

(TFVr—vavyOfEp] OF (60 ~—) BIW Ty TOMH]
DE (84 X—) O#MMBAIZE-T, 72l "2 EALRLTHF—4 v b
WCHTa—RLET,
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BELE TNV

Ao USB r—7VEEH LT, PCIZBARA— FEERLET, 2N T, +
A 7martua—70 USB T/, AR 7 =T VIHERSNET, A—F
NEEE SN D L. USB HID T/ ADTFTINA A RTANRRBA A R—L &N
72 L ERTHADRERINET,

MDK |Z = FIN WD HIDClient. exe = —T A D) g HID Client =]

37‘— /|) 70[3 7‘-’7 Aa:(l: D . PC t Eﬁ%ﬂ’f»— }\“F’Eﬁ@% Hurnan Interface Device

%ﬁ%%x }\ VC‘\% jz_a—o :@:L“‘? /I) U *7‘. /I] 63:\ MD Dewca:UKeiIUSB Device j}

K A AN—T4/VE . ¥hei IFARWFUtilities S 48 21 8

YHID Client¥Release |2V £7, =l DEOooor
Outputs [LED<)

USB HID 7 /3A ZADEREZ T A M4 %IZ1%, HIDC

lient.exe = —7 4 V7 4 ZFEIT LT, WO PIAIZHEVET,

" EET Y RNV EMENLT DTN AR FT, ZOBITIX, [Keil USB
Device (Keil USBE 73N+4 %) ] T,

» [Outputs (LEDs) (/7 (LED) ) ] F=v /ARy 7 AZEREL T, 77
Vir—vara7TARLET, BFBA— KT, ZNEho LED 2380
b@ij‘o

B AR— R & OBRICIHEN D 2581, TNy W EH AT 5 ERARK A

oM TEET,

@ > —//3—7T [Start/Stop Debug Session (F/3v 7k v aDth
/EIE) 1 2R L £,
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B C¥Projects¥NXPYHID¥HID.uvproj - pVision - o x
TrlR ®EE FTRM J0Vmihe Iviaw FIm RUIISLR Y-Lm o svess D4ETm) ALTH
[R=R" - I Y | = rrnn il | @ e out Naelale oo &@-| A

wEelnreo » |/ DB Eaa- B la-8-0-8-)%-
Registers 3 E Disassembly 8 El System and Thread Viewer e = |
Resister [v. [+ 24:  while (1); ~ Propety  Value
0x1A003C84 BFOO NOP
2 s [ S -
I=»0x1A003C86 E7FE B 0x1A003CE6 —
osKeznellnitialize: Tick Timer: 1.000 mSec
Ox1R003C8E F3EFE005 MRS 0, IPSR Round Robin Timeout: 5.000 mSec
5§70: osStatus osXernelln: Default Thread Stack Size: 20
571:  Af (_ges IPSR() Thread Stack Overflow Check: Yes
0x1AD03CEC B108 CBZ r0, 0x1A003C
c2: eturn osErrorISR: Thread Usage: Available: 7, Used: 4 + os_idle_demon
573: v v
< >
) son i) mane EEAERIT 0 o o et Doy Eentioke Gtk Stk U
14 Cint main Goidl | 5 1| osTimerThread High Wait MEX 2%
W 12 [ osemelhnitalize O/ nitialize OMSE 3 main Normal Running %
© 17 | #/initislize peripherals-here 3 |USBD_HIDO_Thread | AboveNormal Wait OR GO000  OFFFF 12% =
lg LED Initialize {1 /7 Tnitialize LEDs 4 |USBDO_Core_Thread | AboveNormal Wait OR 00000 OxFFFF 2%
20 | -USBD Initialize (0); 4 USE Device 0 255 |os_idle_demen None Ready 2%
@ 21 | USBDConnect (0 1 USE Device | J;l
22 3
" 23 | osKernelStart () /7 Start thread e ~
& Project | E Registers < 4 v
Command 2 Call Stack + Locals 2
Load "C:i\\Projects\\NXP\\HID\\Objects\\Blinky.axf" Neme Location/Value  Type
BS \\Blinky\main.c\16, 1 .
" ERCY USED HIDO Thread: 3 [Calerisd Task =
*%% erzor 35: undefined line number - osSignalWait 0x1A003DB8 struct <untagged> f(int,unsigned int)
BS \\Blinky\main.c\21, 1 % signals <notin scope> | param - int
*# millisec <notinscope> | param - unsigned int
@ et <notinscope> | auto - struct <untagged>
@ USBDD Core Thread:4 | GxADDTIBA Task

[EN

>

ASSIGN BreakDisable BreakEnable BreakKill EreakList BreakSet Breakhccess | (§Cal Stack - Locals ‘Clr-mn-m,w
Debug: Slave Mode ULINK Pro Cortex Debugger t1: 25.15073160sec  Li24 Ci1 CAP NUM SCRL OVR R /W

TR T4 Ry L CTHEERYIAAET, BlZi1E, [Call Stack
+ Locals (a—nWRX& vy lu—A)N) ] V4> RUEMFEH LT, USBD Use
rHID 0.c 77 A0 —hVEMOEZFHIET, TL—rKRA 2 M.
a— ROFTEDITTEILL TEBONERZTHND & TR HET,

7

WE7'2 DTNy TITHEL DB LBV FT, TN TEMG LD
TL— R N LD TS E, WG TR N IADK AT SR
TR BBEPD S, T 7Y =g DTN TSR0 F T
T =2 g MRS L TS0,

USBEEREIZ R L 72 B545F, USB e & tir L <, % — 27" poN— Rz 7
sVt L, 77V r—258FTL TH6, b o PCICHEH#L T
F&E,
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# 5l

[ I

[Code Coverage (a— KA AL ) ] 1/0 Bl Z—7y "B . ........ 53
............................... 96
e ) M
[Debug (FNv ) 1 #7 ... 19, 78
[Performance Analyzer (/X7 p—=~ 1 MDK : o > A b—/LDEHE. 10
ATFTAY) 1 oo 96 MDK : =5 4> a 9
[Start/Stop Debug Session (/37 MDK : U7 o 8
vy va oA T oL 20
) ) - MK: 27 DAL A=) .. .. ... 10
[F Ry TRy aropth/iEl] (S _ . N
tart/Stop Debug SeSSiOI’l) . 79’ 123 MDK : 74"12/%@%§7:E ............ 10
B MDK : B oo 8
MDK : T A B A o 13
Board Support (AR— KH¥R— k) ..55
P
C
Pack Installer................... 11
CMSIS. ... ... . 28
R
CMSIS:CORE . ... 29
CMSTS s DSP .+ oo 16 RTOS 773> 27 : [Event Viewer (A~
VhREa—=T7) ] 92
CMSIS: Y7 by =T avkR—x2 bk, — c e s _ =
B 29 RTOS 73> 7 o I A7 4 KL T A 92

CMSIS : 2—H a— RFo7FL— | .. 41 RTOS : AT LE ALy RE=2—7 . 45

RTOS : > I NVA Ly R7a /T A, 44

emsis_oS.h.vuu i 64
OMSTS=DAP . oo 77 RTOS : ALy RAEEL ... 43
COTeSIight « o ovvee oo 88 RTOS : 7' =77 4 772 A Ly RYJY
= A 44
D RTX @ oo e 33
DAVE . oo 69 RTX : APT BESG. ..., 42
0 RTX : RTOS H—FADAY v k.. ... 34
RTX : RTX M. ................. 35

HIDClient.exe ......vvvvvnnn.. 123
RTX : 2> 7 4 Xal—a .. ... 38

RTX: ALy RRA w7 a7 ¥
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.37

D= 40
RTX 44 . o 34
RTX Conf CM.coovvvviananannn.. 117
U
ULINK . .ot 77
ULINKDTO . o vvoveeeeeeeeann 91, 96
USB /84 A ADC ..o 102
USB T/8A A :CDC.eeeanannnn. 102
USB /S84 A :HID.....ovvnn... 102
USB T /34 A :MSC.ovieean. 102
USB /XA A - BBETNA A ... 102

7

Z

77U r—3 3 2 0 CMSIS-RTOS RTX %

fEF L7z Blinky................ 57
TFVr— g RIX A ~D
HAFLA R 62
TV =gy Y—Aa— KD
B 63
TV r—vary TR ATy
JEREDRRE . 60
TFYr—ray TN 77
TV — g BEVR 66
TV =gy Tale s O
Ty N 58
T r— gy s a—HFa— R
T =M 63
T r—vay B 56
T r— gy ETRRED
O 58

TI3T7 4T AAVR—F b
VNC Br—r8

TI3T7 4T AAVR—F b
ToFoA VT T .

TF3T 4 T AAR—K b
AT

TF3T 4 T ATAR—R b
T4 R =% o

TT7T 49T AAR—FR b

CaAAART AT
TI3T7 4T AAVR—F b
BAT a7 .
TIF3T 4T AAR—K b
A F AT — .
TIF3T 4 T AAR—K b
FARAT LA

TS5 T4 T AAR—=FR |
2
TS5 T4 T AAR—FR |
By h=yHaR—F ...
TIF3T 4 T ATAR—K b
TH N o
TT7T 4T AT IR—F b
P HE T — A

7 /a— K Blinky,
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YT a—RPLL RTA—=FD

B 61
Yo7 a— K STM32Cube D

rav ey N 73
VNS A=N /A N 14, 98

P4

VAV Ny Egia O s SN NS
Compiler (o /XA F) ... ..... 53

VT R =TariR—3xr b o B 23
VT RTT N o 9
V7 =T RNy A A= 1]
VIR =TT A VA =D

FRFE. o 14
VI RNT=T Ry 7 "=V 520D

R . 24
V7 =T Ry R 20
VTR =T Ny  FEITA

AR =l 12
VAVA Ny AL/ U

AT AT 23

VA Ny AR/ 7 24

136 EEC|
RTOS. .o oveeae ., 64, 65, 66 VIR 2T Ry 7 DOR—V g
=gt
#Fm— | ¢ Blinky. (=021 U 24
MERL— 67, 68 VTR Ty T ORIR. L 24
Y7 a— K CMSIS-CORE 5,
A 32
4}-:/731/:“__ ]\ - CMSIS-DSP 57'—5“/ l\@j_7o‘\/3 e 19, 78
FATITVEE. ... 47 —
. T
Ho ) a— K OMSIS-RTOS RTX ‘ ‘
5 36 TNART —HN—Z o, 12
HoFra—F DAVE o=/ nm F A AFEE)OE] - DAVE O . ... 69
G ot 70

T A AEEDOF] : DAVE ZfEA L
oy sy NT T OERE . T1

TNA AFLENOF] : STM32Cube. . .. . . 72

TA ZEENOR] : T bO
tw N7 w7 SIM32Cube ... 72, T4

Ty 7 (printf) Ba—7....... 94
F 3+ 7+ [Breakpoints (7 L —27 &R
AN 1 U4 RY o 82
T3y 7+ [Command (<~ K) ]
T4 R 80
v 7+ [Disassembly (¥7 &7
U T U Ry 81
Ty 7 0 [Memory (AEV) ] 74V
R 85
T3y 7+ [Register (LY R ) ]
T4 R 85

X+ 7+ [Stack and Locals (A& v
seua—Jn) ] U4 RY L. 84

53w 7+ [System Viewer (/AT A

Ea—=7) 1 4Ry o 87
T 7 0 Watch (U+vTF) 1 Uy
R 83
TRy T kv arOfth. ... 79
TRy T = LN— . 79
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TR T TRy TR L. 78
TR T T—TRA L~ L 82

TR T R_RYT2F LIRS .86

x

TN T CBERE 77
ML= 87
ML —2Z: [Debug (printf) Viewer

(v 7 (printf) E=2—7) 1 9
4

ML —2Z: [Event Counters (A Xy h
TTUE) T 95
FL—2: [Event Viewer (A X1 k
Ea—7) ] i 92
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