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M Nano HIEE LK.

. HES/— AR keil MDK Tf2, 3K RT-Thread Nano pack &3 IFikAT 2%
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. &M Nano, FEMNAWr. BB WAEIX LA T THATIERS, SCILFEHH

CIRUER ML R S — AN Y, 3T RT-Thread Nano [Nk LED.

. BJa %) Nano #HATHCE : Nano £ n#EIN, @ITECE XM rtconfig.h SLILNT RGtHEET .
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1 HERITE

o HER/— O ERFIBRNLIED TR, W—4) stm32 #) LED #8307 IN IR BIARHS
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1.1 EfMTIREER
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#TF Keil MDK 418 RT-Thread Nano 13 #ERSTAE

18 #include "main.h"

20

21 void SystemClock Config(void):
22 static woid MX GPIC Init(void):

23

24 static void delay(void)
25 4

26 int i = 0x1000000;
27 while (i--):

28 | }

Ry

30 int main(void)

1 ¢

32 HAT. Tmit(}):

33 SystemClock Configi():
34 MX GPFIO Initi();

SiE

36 while (1)

3ITH {

38 HAL GPIO WricePin (GPIOCE, GPIO PIN 7, GPIO PIN RESET):
39 _delay(}:

40 HAL GPIO WritePin(GPICE, GFIO PIN 7, GPIO PIN SET):
41 _delay(}):

28 - )

43 | }

ey

B 1: STM32 BN RG]

FEBATBIRE D 24 7 RIS LED (NERDhRE, i N8R, $ia LA S LED KT .
B A DRSS B SR E A R, e — NSRRI BRL TR .

1.2 Nano Pack &%

Nano Pack AJ LLEIE7E Keil MDK IDE Witf7 %%, W] LLFahEds. NGB AWR 3.

1.2.1. FH%—: £ IDE A%

T MDK #4:, A T HEFA) Pack Installer EbxR:
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Peripherals

Taols

SVCS

1% iR TAE

Window Help

JCIN NN -0,

d

-

| AN

A M) Pack, JEIT Generic, A LAFRF RealThread::RT-Thread, i Action %R Install ,
WA PATEZR % %% Nano Pack 1. 546, WIRTHELEHAMRA, WFEEEH RealThread::RT-Thread, i

@ Pack Installer
Install or update Software Packs that

contain Software Components

B 2: Packs %3

ITIRFE,
ﬂ_ Packs r Examples I
Pack Action Description
[+ Keil:ARM_Compiler ! Update | Keil ARM Cormpiler extensions for ARM Compiler 5 and ARM Cormnpiler & ;I
[#--Keil:iMXRT105_MWP @ Install+ | MXP i.MX RT 105 MDE-Middleware examples and CMSI5-Drivers
[+--Keil:lansson ! Up to date | Jansson is a C library for encoding, decoding and manipulating JSON data
[+ Keil:MDKE-Middleware ! Update+ | Middleware for Keil MDK-Professional and MDK-Flus
[+ Tl Paz b P Install bwiP is a light-weight implementation of the TCP/IP protocol suite
H--MDK-Packs:AWS_loT_... @ Install+ | SDK for connecting to AWS loT from a device using embedded C
[+--MDK-Packs:Azure_loT @ Install+ | Microsoft Azure loT SDKs and Libraries
#--MDK-Packs:c)SOMN Install Ultralightweight J5OM parser in ANSI C
[+--MDK-Packs:Google_lo.. @ Install+ I Google Cloud loT Device Connector
+--MDK-Packs:HTTP_Par... Install HTTP request/response parser for C
[+ POK-Packs:laT_Socket Install Simple [P Socket (BSD like)
+--MDK-Packs:lsmn Install Minimalistic JSOMN parser/tokenizer in C
[+ PDK-Packs:Paho_MQ... @ Install+ | Embedded MOTT C/C++ Client Libraries
[#--MDE-Packs:QCAI00 ... Install Cualcomm QCA4002,/4 Host Driver 5DK
[+ PADE-Packs:QC AN ... @ Install+ | CMSIS WiFi Driver for Qualcomm QCAJ002/4 based WiFi module
[+--MDK-Packs:TinyCBOR Install Ceoncise Binary Object Representation (CBOR] Library
[+--MDE-Packs:Watson_L... @ Install+ | Client libraries and samples for connecting to [BM Watson loT using Embec
- Micrium:RTOS Install Micrium software components
[+--MNXP:Middleware Install MXP Kinetis SDK Middleware Software Pack I
[+ MNEP:Multicore Install Software Pack for Kinetis SDK
[=1-RealThread::RT-Thread Up to date ] RI-Thread software Components
i g Remuove | RT-Thread Software Components
-3.1.2 (2018-01-25) 8 Remove | RT-Thread Software Components
: <311 (2018-11-18) ﬂ Unpack | RT-Thread Software Components
-] o 11 e LOT Threod Cof C. £ hd
< | | _’|:I
& 3: Packs &
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1.2.2. FEZ: Frhies

WATEATONE W N #2350, RT-Thread Nano B4R %3540 R4, N #k&h oG WU SUAF AT 22

Pack Unzip: RealThread RT-Thread 3.1.3 =

Welcome to Keil Pack Unzip
Feleaze 10,2019

Thiz program installs the Software Pack:

RealThread RT-Thiead 3.1.3
RT-Thread Softveare Components

Destination Falder

O Mzofbwareb kel R MAPACEAR 2alThread R T-Thread 3.1.3

kel Fack Unzip

/g, Pack already installed. << Back Mest >3 Cancel
i ., Click "Hext" to replace.

B 4: Packs Falzdt

2 /1 RT-Thread Nano Z|T#E

T ELUERIT 7] LLZAT FIRNLRE 7, % RT-Thread SN2 TR . i FE, A Manage Run-Time

Environment.

I—
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J3&F Keil MDK ##8 RT-Thread Nano 2 %5 ¥l RT-Thread Nano #I| L%

File Edit W“iew Project Flash Debug Peripherals Tools SWC5  Window  Help
NeE d ﬂ| ¥ B3 lﬂ| ¥ | o h_:-| ™ OO '&| if iE [= If§| (@ nviC_PriorityGroupConfi[] Y
D - ] B stmazrosded

Eléﬁ Project: Project ’ Manage Run-Time Environment

5 &5 stm32F103-led
=5 Applications

main.c

Select Software Components for the
project

S STM32-HAL
startup_stm32f103xb.s
stm32flxe_hal_gpio_ex.c
stm32flie_hal_tim.c
stm32foc_hal_tim_exc

slm%Eﬂ}u{_hal_J?LT‘
8 rez
----- [1 stm32flxx hal.

5: MDK RTE

7 Manage Rum-Time Environment H “Software Component” £~4£%| RTOS, Variant f2i£# RT-
Thread, #AJ54)i%E kernel, iy “OK” B RT-Thread WIZE] TFE T o

Manage Run-Time Environment x

Software Component Sel. Variant Version  Description

0 CIMSIS Cortex Microcontroller Scrl"lwal;l
’ CMSIS Diriver Unified Device Drivers complia
‘ Compiler ARM Compiler 1.4.0 Compiler Extensions for ARM ¢
’ Data Exchange Software Compenents for Dat:
‘ Device Startup. System Setup

’ File System MDK-Plus ~ | 8.10.0 File Access on various storage
‘ Graphics MDK-Plus ~ | 5.46.5 User Interface on graphical LCI
‘ Metwork MDK-Plus ~|7.80 [Pv4 Metweorking using Etherne
£l RTOS RT-Thread 3.1.3 rt-thread

@ shell [ 313 rt-thread finsh

e [V — 313 rt-thread kernel files

w4 USBE | MDK-Plus | 6.12.4 USB Communication with vari
. | o
Validation Qutput Description

Resolve | |Select F... | | Details | | oK I Cancel | Help |

B 6: 750 Nano W%

UAE ] ATE Project &% RT-Thread RTOS B&HMIER T, I RTOS, A LLEFIHINE] ALK L
A

a—
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T Keil MDK #48 RT-Thread Nano

Project
=% Project: Project
5 strn32f103-led
=5 Applications
LJ main.c
[d STM32-HAL
& cmsis
=4 RTOS
T cmd.c (shell)
T msh.c (shell
T shell.c (shell)
ﬁ context_reds.S (kernel)
Ej cpuport.c (kernel)
clock.c (kernel)

ﬁ components.c (kernel)
®T idle.c (kemnel)

Ej ipc.c (kernel)

Ej irg.c (kernel)

ﬁ kservice.c (kernel)
ﬁ memm.c (kernel)

ﬁ object.c (kernel)
Ej scheduler.c (kernel)
Eﬁ thread.c (kernel)
iﬁ timer.c (kernel)

LJ board.c (kernel)

LJ rtcenfig.h (kernel)

2 5 i RT-Thread Nano #| T.f#

&l Project | @ Books | {} Functions | [l Templates

7y BT RTOS B LFE

Cortex-M it i WIZFZEACHD .

context_rvds.s

cpuport.c

Kernel SCfF (L3

clock.c

components.c

device.c
idle.c
ipc.c

irqg.c
kservice.c
mem. c
object.c
scheduler.c
thread.c

RT-Thread

HETF Keil MDK ##& RT-Thread Nano



T Keil MDK #48 RT-Thread Nano 3 T @hd RT-Thread Nano
timer.c

Pie B S0

board.c
rtconfig.h

3 &f RT-Thread Nano

3.1 HESRELE

RT-Thread &% 7 AL B KA HardFault Handler() FlIEH:ALH KL PendSV_Handler(), XA
B i RT-Thread SE8L, FiT DA RS 20 Bk TRE B b 7 AR 55 B R SCAE R X AN BR B, B SR fE g BRI P AR R
E o MR ILET X TAESAT i, IRA HIR B E S & XREEiR, WA RIS

3.2 ARGZFHWEE

TELE board.c I RGNETIE O MCU. AMEIRAETIERS) 5 os tick ME CHEIERS
FRALLBE /AT

WMTNKEFTR, SystemCoreClockUpdate() FEE T RGN 8, SysTick Config() FZE T OS Tick. Ak
OS Tick 1# FIR 2 e i) 2% systick S, FZ M E board.c LI SysTick_Handler() IR HIFE,
F RT-Thread #4LH rt_tick_increase() .

] board-c v X
61 L »/ A
62 woid rt_hw board inic()

63 H{
64 f* System Clock Update *f
&5 SystemCoreClockUpdate () ;
66
67 F* System Tick Configurationm #/
68 _SysTick Config(SystemCoreClock i ET TICE PER SECOND):
65
70 F* Call components board initial (use INTT BOARD EXPORT () ) w
71 [H|#ifdef RT USING CCMPCNENTS INIT
T2 rt_components_board initc();
73 | #endif
iy
75 [H/#if defined(RT USING USER MAIN) && defined(RT USING HEAF)
T6
77 (#¥endif
78 |}
TV
< o s

B 8: AL OS Tick BLE

RT-Thread HF Keil MDK ##8 RT-Thread Nano 7



3T Keil MDK ##8 RT-Thread Nano 3 T @hd RT-Thread Nano

| ] board.c v X

78

79 J—i#;f defined (RT USING USER MAIN) && defined(RT USING HELF)
a0 rt_system heap init(rt_heap begin get (), rt_heap end get()}:
Bl [#endif
82 |}
83

[> 84 ) wvoid SysTick Handler (void)
85 {4
86 f* enter inmterrupt */
87 rt_interrupt enter();
88
a9 rt_tick increase():
a0
ol f* leave interrupt #/F
S2 rt_interrupt leave():;
83 1}
ey W

9: OS Tick K152

BT sysTick_Handler() Wi R5551#2 tHFH P 7E board.c HFHEFTSEIL, 1 &% OS Tick, LAk
B TR R AR EAR TSI sysTick_Handler() , BEARTEGRBERN A H A E . WSR3 TR AT
G, BOA LR BCE S E SRR, AR UIE

3.3 RNEHEVIEK

R NAEHE IR AE board.c I rt_hw board init() B TEE, A AEHED)fE 2 7548 ORI
% RT USING HEAP 27%JFF, RT-Thread Nano EBRIAATT B NFEHEDhRE, XREAT DAREF — NN 4
AR ASH N A7 HE T R 2 ]

A R4 heap ¥ AT LA SIS NAZTIEE, WA rt_malloc. rt_free AR & R G ah & Q=X %
) AP, #5755 RGN EHEThAE, WHTJF RT_USING__HEAP 7% SCRIAT, BRI 9 77 HEVI 451k R 5
rt_system heap init() ¥HEEA, W R

RT-Thread HF Keil MDK ##8 RT-Thread Nano 8



T Keil MDK #48 RT-Thread Nano 3 T @hd RT-Thread Nano

L] boardc v X
61 L =/ A
62 woid rt_hw board init()

63 H{
a4 f* BSystem Clock Update #/f
65 SystemCoreClocklUpdate () -
66
67 f* System Tick Configuratiom #/
63 _SysTick Config(SystemCoreClock / RT TICE PER SECCHD);
65
T0 S* Call components board initial (use INTT BOARD EXPORT ()} ) v
71 H#ifdef RT USING COMPONENTS INIT
T2 T rt_components board imitc();
73 | #endif
T4
T5|=#it defined (RT_USING USER MATN)} && defined(RT_USING HELP)
T
TT) F#endif
T8 T Y
79 |
£ >

B 10: £4 heap PI4A1E

FI4a 4 A7 HE s ZEE R A bk 5 SO X TN S8, RGP BOAE LIRS heap, FFIRILT
heap ML S G5O AL, IZBEALR/NIT PR E S, R s

] board.c v x
a4 L A
45 H#if defined(RT_USING USER MAIN) && defined(RT_USIHG_EE.B.E‘}

46 | #define RT_HEAP SIZE 1024

47 | static uint32 t rt heap[RT_HEAP SIZE]: S/ heap default size: 4K (1024 * 4)

48 | RT WEAK void *rt_heap begin get (void)

49 [ {

S0 return rt_heap;

51 |}

S e

53 | RT WEAK wvoid *rt heap end get (void)

54 [H{

55 return rt heap + RT HEAP STZE:

56 -}

57 | #endif

S8 -

59 [] /=

&0 # This function will initial your board. W
£ >

B 11: ZtiA heap H95ZHY

EE: JFA heap ZIEWAFIIREG, heap BRIMERUD, FEM I W Z 0K, BIATRES A HiE N
AP R B LA R T 0, B0 LU P

o ULEEABSEA e LW RT_HEAP_SIZE IR/, 2/ KTEANASRIENFARNZH, HE
INFEHA RAM Bk

o WHLAZ%H (RT-Thread Nano Bl JFH) —SCIBIANAFHE EATHHTEH, HH RAM Z1 B4
FRAMEN HEAP fgiaHahl, H RAM K4 Eibhk/E N HEAP 45 B bk, X2 heap AEBLE M
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RKAE I T5

4 wWEF—INHE

4% RGN

FfH4F RT-Thread Nano 2 J&, WA LLHF 4655 55— AN RIS IS IERS R 45 5 . LR main() BREHE
A RT-Thread #/E RS M) —ANEAE, AR LIE main() BRECHSEIE — NS H: #RE LED 87147
KR, X B EEIEETHHL LED f8R/T #7180k

1. B RAE SO E RGN RT-Thread MIAHICL U <rtthread.h> .

2. f£ main() P (HHUZE main ZFE) LI LED WERCS: #1464 LED 5100, ZE0EHh fise
/ J&K LED.

3. JHIER R EE ey RT-Thread $2HEMIER R4 vt thread mdelay().
FIHABDZARIZAT, I T LR S PR R

R SR AGHE, U

J main.c - X
19 L A
20 #include "main.h"

21 #include {r::nread.'ﬂ>P—-__

22

23 static void MX GPIC Init(wvoid);

24

25 int main{void)

26 [ 1{

27 MX_GPIO Init();

28

29 while (1)

0 |

31 HAT. GPIO WritePin(LD2 GPIO Port, LD2 Pin, GPIO PIN SET);

32 rt_thread mdelay(Z00);

33 HAT. GPIO WritePin(LD2 GPIC Port, LD2 Pin, GPIO PIN RESET);

34 rt_thread mdelay(Z00);

35 1

36 L}

27T [ S kk W
£ >

12: RT-THREAD main

GnERE Y A T EEE ] LA B 2E T RT-Thread HIREFFBITER 1

, LED IE% N4k,

EREFI: MM RT-Thread 2 J&, HLH ) main() %2 H 312 RT-Thread &%4H main
LREMAND R, HTE&BEAR—EM Y CPU, FrlAttE 7E main() F 4 H while(1) B}, 7FE
AHikH CPU BahE, Ebanfdif rt_thread_mdelay() RAIAIEELLE CPU.

54# LED RKREN R REIAE:
1). ZERFRHOR: RT-Thread LM rt_thread_mdelay() B%AI AGIRIRME RS HAT A, S0

E—H&H CPU izg47 .

-'r"\
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3T Keil MDK #4# RT-Thread Nano 5 % M ® RT-Thread Nano

2). VIat RGR B AL B AR LT RT-Thread Nano 2 J5, A ZEFAE main() AN R4
FCE (4 hal MRtk WEHRIERLEE), XK RT-Thread £ RGRENN, CEMLF 7 RGN BhyIih{k
FRME, XEL—N SRR AR

5 BZE RT-Thread Nano

F P a] DUORYE B 20 75 ZHE 18 20 rtconfig h SCAF B I %% 52 Sl B AR M. D RE .

RT-Thread Nano BN AR IF S % RT USING HEAP, # R XH#ESTROETSLESE. HFEE
17 77 AT G 75 2E7E rtconfigh SCAFHEIF G RT_USING_HEAP % & Yo

MDK HJFCE 7] configuration Wizard A MR KX CAEHEATECE, Value —A20] DLk xS BT g
FAESAH G, [T EBE 0 & SO rtconfigh. B2 TEEE N (RT-Thread Nano BZE) .

] board.c | |_] riconfig.h v X
Expand Al | Collapse Al | Help [~ Show Gid
Opticn Value

=--Basic Configuration
Maxirnal level of thread priority 8
05 tick per second 100

Alignment size for CPU architect... 4
the max length of object name ]
Using RT-Thread compenents in... [v
Using user main [v —
the size of main thread 256
=-Debug Configuration
enable kernel debug configurati.. |
enable components initializatic., 0
thread stack over flow detect [
E-Hook Cenfiguration
using hook [
using idle hook [
=--Software timers Configuration [
The priority level of timer thread 4 j

Finsh Configuration

Text Editor M Configuration Wizard

13: Nano B H

6 IREURHIKRE

Keil MDK F#E RT-Thread Nano 4G ~ LS, WRFESHREILH, MHPATE Keil
FRFT AR R R R BIACRS AR

.'r"\
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557 Pack Installer, #EA T E ARSI :

7 5 LA

@8 Pack Installer - DA\software\keil\ ARM\PACK — O X
File Packs Window Help

e| Board: NUCLEO-F103RB [Rev.C)
ﬂ DwicesI/V Boards ] I 1 ﬂ ﬂ Packsl) Examples I ﬂ

Search: Inucleo-f103 |2 - X |7 Show examples from installed Packs only

Board /| Summary Example Action Description

Eofg All Boards 30 Devices oo Blinky (WUCLEO-F103RE) . Copy Blinky example

B NUCLEO-F103RB (Rev.C) STM32F103RE ------ CMS5I5-RTOS Blinky (MUCLEQ-F103RE) Coy CMS5I5-RTOS based Blink
\‘ “rt-thread blink example (NUCLEO-F103RB) W Copy h-thread blink example
| =———
[
X

Copy Example

Destination Folder
|7|C :\Users\Desktop\test-nudeo 103

¥ Use Pack Folder Structure

Lli Browse... ||
¥ Launch pvision

T 1) oo |

|

2

14: 7 keil HHHBIHS

A S D)4 3] Examples, SR E1ELM FHEZER Device B Boards, 82 H 18 7 B0# TF R IR,
2 B 5 HM KRR A SIS, [F AT LU 2] RT-Thread 7R BHISHAEHF, fidi Copy, #E#HF—A

Az, G OK RIAT TR BiARS TR

7 = Ilel@

7.1 Q: ALK pack?

A: Pack A BIELA W R B, JEFF RealThread::RT-Thread J&, EFEHEH K Nano A,

N

7 Install #4745, I FNEFR, S OHES K Install BEATFZ%, BIADK 3.1.2 BAsF+2¢3) 3.1.3.

bz}

TEE R IR, A BN FR 25, MR TR Nano I, R BERER = AR AT IR N

3,12 (2018-01-29)

3 Remove

I RT-Thread Software Components

% Unpack

|| RT-Thread Software Components

3,11 (2018-11-16)

RT-Thread

B 15: Nano F#k

ETF Keil MDK ##& RT-Thread Nano
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7.2 Q: £ Nano Bf, % shell f7, HIFHRE-

A: 4% “Undefined symbol rt__hw_ console_getchar (referrred from shell.0)”. X2 H T¥ I FinSH
AR )G, ETHRE AT E LS LIZRBOA BETE R FinSH M4, W (£ RT-Thread Nano bR
InfEfl &5 FinSH) .

.'r"\
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