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URL: tps://g R g - Open |
Lirectory: F:rt-thready t-thread
[ Depth 1 [ Recursive [ €lone into Bare Repo [T Mo Checkout
[T Branch [ origin Name [CILrs
Load Putty Key
From SVN Repository
|:| From SVM Repository
Trurk: | trunk Tags: |tags Branch: branches
Erom: o Username:
[ QK l [ Cancel ] ’ Help

K 2.4 H Gitclone F#k RT-Thread J5i%

2.2 RT-Thread #J&

221 RT-Thread ¥ RHETE

RT-Thread - #1# ] Make/Makefile #J%. M 0.3.x FF4h, RT-Thread F & HIPAZE#H 51 A
T SCons t i 2 4t, 5| N\ SCons ME— 1] H 2 KK N E 4= (1) Makefile Bt & . IDE Ft & H i B3
Hok, R A1 AE RT-Thread hREF & L. B AT RESA SelE K, X EAHIME T H
A IDE G4, 8% IDEA H CHE IR, —25% IDE fiH XML SRA A,
FEMR AR S Z2 o KB4 IDE 2 ARYE F 7 BTl in IR RS A2 sl ALl Makefile B SConscript 1741
A, EIRJZ A 288, Make 5 SCons [ T Bk #EJES . 1DE it nf LB AL 3 1F R
SERHE -

P T E & — A, & n] LIRS — & MR sl HE 4, R IR AR RS g 3 5 T AT 1 — 33 1
FEFF . X R T R A R R BB IR, SLhr b, W TRAThREAZE Tk, BHiX
BB A — 5 (135S, FRH RSO . IR B SF TskA i f R TR AT R, 78 58 O A
A, nr DU A S

H 7 AT 1A T H 2 GNU Make. 1R Z 5 IREAE, 4 Linux W% H Make
F%E . Make 18 328 Makefile SCAFSRAS I SCAF I AH R S5 M ARG &, 52 B Makefile 1
Frfe & a4

iP5 SR, Makefile 1EVEHCROREL AR T Y122 # %3 . 4h, 75 Windows ¥ &
AEA Make AN, 752 2H Cygwin P85, SN T 5E il Make BIFFRRER 5, AR T 3H
by T, 4 CMake F1 SCons %%

SCons s2H Python 155 %5 IR E RS, AT GNU Make. KHAFE T @
Makefile 32475 2, 144 [ SConstruct £ SConscript S5k B AR . i B85 4t /& Python ii4<,
RE% 8 T ARV Python Y83k %45 . i LATE SConstruct. SConscript 34 H1 AT L A Python
PRE AT S 2R b3, AN R BR T Makefile 1 & RN .

7E SCons (1) W3k AT LA EIVELN SCons F P M, AR SCons f3E A v

2.2.3 Python. SCons F# 23
RT-Thread i/ SCons 1E NERIAIgmiFEFAE T H, BT SCons 2T Python 1%,

7
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IRl SLf# F SCons I 25 4% %% Python,
FI'E M https://www.python.org/downloads/release/python-2714/ K #1& & il A< ff] Python.
FI'E M https://pypi.python.org/pypi/SCons/  #i& & il 4< ff] SCons.
‘%% Python I 45 52 Python fiZ & :  c:\python27 C:\Python27\Scripts.
RS RIE, £ RGN L& H BN Python 1% 4~ ¥ £ c:\Python27 Al
C:\Python27\Scripts, W1l 2.5 frzx. WIERTERREHBhAM, W28 P IR .

e ewg e sam | [ | [ | || —

B [ =]
4| raEns [gn | 2% |F6En e |
HiEmE ' =
(s=mr=s "

TEEEm:
TEE V-

FREEE)
e E nd
_DFY_INSTALL. .. 1 [l
asl. log Destination=file
ComSpec C:\WindowssystendZiend. exe
Y _RONT - 4Ment mrlranhi rcl9 SPATISASIIN. H i

[FEw. . | [(WEo | [ mEo |

- i

B 2.5 £ RGBSR RN Python (155 B 42
WG AN B A8 ERTT_ROOT, fR5%E N RT-THREADI\EAE N 2.1.2 YRS N 3,
WK 2.6 fion.

(rmzs : p
U B Ahem r‘-|'|‘|'£5l fMr
sEEATE ()
TRE W RIT_ROOT
TEHE v [F:wri—threadirt-thread|

[ (& || =& |

FHHEE )
) iI=1 i
_DFX_THSTALL. .. 1 L
ACPath C:hFrogram Files'Lenowo'hccess ...
MtiumFath Coh\Frogram Files'ltium Dezigne. ..
as1 las Testinatinn=file ==

[(FEw... | [mEo... | [ WEw |

! [ = || =& |

2.6 ERGIFZETUS RTT_ROOT 1%

2.3 TERIEMEHGHR TR

231 TFTP
Tftpd32 2 —M4ERL DHCP. TFTP. SNTP 1 Syslog £ Fii i 55 (1A N 48 i 55 45 0, [



http://baike.baidu.com/subview/7992/7992.htm
http://baike.baidu.com/subview/1614723/1614723.htm

82 5% THTFERZEIGFENZIEY

3Rt TFTP 25 i % A . tsize. blocksize 1 timeout 23745, ix B F R T 0L 38 .
TFTP MHFFEHL (Windows £:/E R0 -
¥ Tftpd32 F#F| PCHL L, M thtpd32.exe, HILANE 2.7 FR HIHC & FLim .

-

=@ = B
s3]

] Browse
MR i Frebrinertaces [133189.2.215 Riealtek PCle GBE Famiy O v | Show Dir
4 Thtp Server ] Thtp Client ] DHCP server ] Syzlog server ] Log viewer ] i

peer file start time | progress / bytes tota

,%Tﬂpd32 by Ph. Jounin EFH LB R

Current Directory | e ATwE A=l R A

% Tftpd32: directory k @
client 2M5410/29 9858 -
A file_io 2M510/21 9339
3 fork: 2M510/28 487
A hello.ko 2MsA1A7 3024 =
hello_drivernod ko 201512/24 E914
hellaworld 2msn118 78BS
ledtest 2M5A10/26 12160
4| nispaffz-uart2-null.img 201510428 7434240 +
roatfz-paffz2.img 205111 E217728 ~
About o
— Cloze | Copy | Explorer | 4 )
- 4| Il

ZEOER. AN &2 A0 EER- TH T.40

2.7 Windows T E TFTP it fnrm &
TFTP nlfEERIML (Linux BER S W, W& BIRZ ik, BARES5% 2975,
BCELF TFTP J5, WA B EES &3 PUTTY .

232 PuTTY

PUuTTY f&— telnet. SSH. rlogin. 4 TCP LA B 47HE LR . B HIRAN 2
FF Windows V&, TERGT IR H P46 FESI5 UNIX P&, FHTHEBAEE Mac OS X L.
B T B RRASS, V25 =7 M RREAN K PUTTY B 23T & |, {52 L Symbian
REERIRE S G . PUTTY RN—JF RS EAE, F2H Simon Tatham 4E47, {1/ MIT
licence A, B Linux 7E AR S5 2% i A 1935 &2, Linux R 4058 BB SR BRI T fE. 7E%
P AR E s T HY, PUTTY £ HEM TR —. Putty /& — M8 1. Windows 32 4 K
telnet. rlogin 1 SSH & F'uiii, {H&ThRE22 AT L telnet X T A

2 PUTTY F#EEINLAE (AL Windows #:/E RS0 |, X putty.exe, HILWIE 2.7 By
N FRIC B AL


http://baike.baidu.com/subview/23881/23881.htm

2 & TR TIPS

[ |
| LR
P! SEEARE [ 2
b g oa el
470 @ 3BT
comil
e
FRaw
OF=:Tufli
i RESEESEESIE \
RIFHIEIE ©) 4R URARE
E COML
Telnet cons 5ARIFILE
e e
+§]I{Il coMs
64T H % #:
BRSO W
= T @ RERERS
[ %Fw | [ TRQA& BEC
K| 2.8 Windows FECHE PuTTY iR ER
BCESERE, AT i 2.9 B i 5 .
[ coma- Ty . . - [

K 2.9 PuTTY x4 Ak
3T PUTTY #J 3347 PMON Fie B AIHRAE 2 Je T R AR -
HEN PMON 7772 JHL JE 4% 4
PMON L& IP iy 247485 .

ifaddr syn0 192.168.*.* NP bk IR E R, WrH S oAk
set ifconfig syn0:192.168.*.* NEJEJE, P Hubk[E & 74
PMON T # N AZ A5 A dr AT A5
mtd_erase /dev/mtd0 T A% A
devcp tftp://193.169.2.215/vmlinuz /dev/mtd0 IR E N
set al /dev/mtd0 B 524, A3 nandflash () mtd0 73X load ATE, ¥
BERIE— E R B 33T load %2 A A7 EEAE
mtd_erase /dev/mtd1 I BRAR SO
devcp tftp://193.169.2.215/rootfs-yaffs2.img /dev/mtd1 yaf nw 11585 A% 2 4 rootfs-yaffs2.img
set append " root=/dev/mtdblock1" IREEMRE RS, Y
set append " $append console=ttyS2,115200" I B H# T 3, 115200 R

set append " $append  noinitrd init=/linuxrc rw rootfstype=yaffs2" //noinitrd X354 8 F ramdisk;
init=/linuxrc 28 WAZ 3 SR 5 HEAN RIS T —DNA, H3 53U R R, Frilgiin 7
A rw;  rootfstype=yaffs2 5 B Ui RGRALA yaffs2, 5 NEEHEEIR - X

10
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set append " $append  video=Is1bfb:480x272-16@60 fbocon=rotate:1 consoleblank=0" /Ifbcon=rotate:1 ¥Rz~
BR%ER] e s consoleblank=0 2% Fi] b % 4 (5 ML
PMON>reboot

PMON iz 47 tftp @fE 248 (20 RTT) #r & 47T40HS
PMONS>setal tftp://192.168.3.10/rtthread.elf  /AZFE RS ) IP Jy 192.168.3.10
PMON>reboot

233 HesOEATLHE

BT PUTTY, ibn] DARHE = EBFEA RS DR TR N6 &, RBRER G5
Linux 242100, N7 EERE, KRHFEH T SecureCRT 1E izl &4, SecureCRT A H
FUAZEE L, Aet 7RIS s & RSkl A, Bahingizgit. i 2.10 Fios.
s < )

5 Serial-COMS3 - SecureCRT oy

R REE | ESv | EHo BN EEs | I8y 8N
DB Ry ==t R
o senarcoms | ||] TEED B0 4
DATA GFTer Re [v| ezmamE |  EE—

reglé is .

Exydesg_queue ZI =i ]
rx desc_gqueue Zl A
===phy FULLDU EAAE W

%g g%;%ﬂg Fg =g 1 RecordedScriphvbs

4 v|<|

TR

==33344 EOEAEEW

ot Thicadi | | ATEREL L FBBA RS
Juzp-1.4.1 infv| EEEmRY

ello package e
File system i BEE R 2T HE N
Loon?sonﬁﬁq‘ﬂj =
msh /> ES=H] Alt=Return 3. BT A AR

===Ehy FULLDUbees
Link 1 i ZHE

roTE
15 up in FULL DUPLEX mode
Link is with 100M Speed

Serial: COMS, 115200 22, 1 22{7,725 V7100 5 #=

2.10 SecureCRT H L BhF A1

24 RXEFELEHENTRZERF

FOVE T GCC HidE&4miF Linux 248, T RT-Thread iXFh &48, Tkt .
RT-Thread B145 A\ BEt #5643 code sourcery ff) MIPS 4w i8S 4iF. FaMuEA:
https://coding.net/u/bernard/p/rtthread_tools/git/blob/master/GCC_Toolchains.md, a8 2.11 Fiix.

*y (=== LU £5 DE A BE + @ = & R -

MIPShRZ

: £
Windows3 g

. TEQ
https://sourcery.mentor.com/GNUToolchain/package13851/public/mips-sde-elf/mips-2015.05-19-mips-sde-elf.exe

. BES

https://sourcery.mentor.com/GNUToolchain/package14477/public/mips-sde-elf/mips-2016.05-7-mips-sde-elf-i686-mingw32.tar.bz2

o Linux¥&
o« TEG

https://sourcery.mentor.com/GNUToolchain/package13850/public/mips-sde-elf/mips-2015.05-19-mips-sde-elf.bin

. BES

https://sourcery.mentor.com/GNUToolchain/package13848/public/mips-sde-elf/mips-2015.05-19-mips-sde-elf-i686-pc-linux-gnu.tar.bz2

https://sourcery.mentor.com/GNUToolchain/package 14476/ public/mips-sde-elf/mips-2016.05-7-mips-sde-elf-i686-pc-linux-gnu.tar.bz2

B 2.11 il A Xm i T EEE T3k

11
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X HLi% £ Windows -5 122354 https://sourcery.mentor.com/public/gnu_toolchain/mips
-sde-elf/mips-2015.05-19-mips-sde-elf.exe -
R EWIEG, 0F 2 E C:\mgc\embedded\codebench\bin , #1El 2.12 fiw.

#6 =BV 1AM HEH)
BREER v HE v B

el ali=4

T

B ()
(D)
B (E)
R (F)

;
1y
L
!
I
1
i

K 212 MIPS Zmikas i) 23 i 45

2.5 Windows fy&4TH O 4wiF

&R E\rt-thread\bsp\lslcdev H 3% rtconfig.py SO, BHHE € nik s, & 2.13 k.

' ! ! ! ;
3. | » PHEHL » FHEE (F) » rithread » rithread » bsp b Islcdev »

b #8Hb ZE\VY IED #=&8H
iv s 271ilRd il FEoiE

& imxrt1052-evk -~ gEK £ HER E-Sill Fole
o) s % applications 2018/1/14 7:10
% Im3s8962 build
% Imaf232 B drivers
& lpcd3xx & libraries =
% lpcliox =] config.ald OLD =i T KB
& lpcl78x | .sconsign.dblite DBLTE 324 516 KB
% lpca0sx &/ Islc_ram.lds LDS 0% 4KB
% lpcB24 % | readme.txt TXT 35 1KB
% lpc2148 & | rtconfig.h 2 5:12 H 3zl 13 KB
B Ipc2a7s @.w > 2018/3/6 14:59 Python File 2KB|
 rtconfig.pyc 2018/3/6 15:00 Compiled Pytho... 2KB
& Ipc3410x [ rtthread.bin /6 15: BIN 37i 226 KB
i Ipc54608-LPCXprasso H [] rithread.elf ELF 37 761 KB
& Islbdev | ] rithread.map 3T 806 KB
0 Islcdev | SConscript hoat3 1KB
#%. applications % | SConstruct 2018/1/15 14:48 pra-d 1KB
. build
#. drivers

2.13 &2 rtconfig.py SCAF T HTHE E 4 R S B AR
W2 16 TN 2.4 i 3 i) T AR A
EXEC_PATH  =r'c:\mgc\embedded\codebench\bin'
PLEFRE 79 THATH GCC, JFWE & THEN I, LRI REN
r'C:\mgc\embedded\codebench\bin' %34 'C:/mgc/embedded/codebench/bin’,  BRfEH “/” B,
AHITERSAERTIN “r” , AEH “\” W ELERARETI “r7 o W& 2. 14 Fs.

12
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vt treadvt e TR+ P

R REE) E=S) HEWV RBN) ES0 BE0 _LE(C') =(M) ETR) BEEr) dOW) ?
B Al Doy 2 BEEEI EERpo® | BEMBEE VS
= rteonfiz pyid |

2.14

T HRBEI R B IE

1 import o=
2
3 # CPU options
4 BARCH="mips'
3 CPU ="loongson lc'
&
7 # toolchains options
8 CROSS TOOL = "gec!
9
10 ?:‘Lf os.getenv ('RTT_CCT):
11 CROSS_TOCL = os.getenv('RTT_CC'")
12
12 Hif CROSS_TOCL == 'gcoco':
14 PLATFORM = 'gece'
15 131 EXEC PATH = "/opt/mips—-2015.05/bin"
1é = EXEC PATH = r'ec:\mgel embedded\ codebench\bin"
17 [Helse:
18 print (' ==============——FREOR==== = ")
19 print ('Not vet!' % CROSS3_TOCL)
20 print('= = = = = ")
21 - exit (0)
R
23 I_I:_|:'Lf os.getenv('RTT_EXEC PATH'):

7E Windows FJRE BEARH, BEA WAZIERDH bsp H %X R Islcdev H 3% . %43 Shift /5,
A RER AR, 7R RS PR R RN T A AR O IR, Wik 2.14 Fis.

. T W oo =0
a— B —
@O&| | « rithread b rtthread b bsp b Islcdev b |4 | 2= fsrccer 2l
— —
TEF SEE BEV) I2M =)
o~  asmEn- 2=~ AR FETHES =~ 1 @
= . EHES #m
& applications 2018/1/14 7:10 i
1) build T > o
i & drivers - , i
I % libraries 55-; WS(B , i
i ) config.old o oLD 3
‘ | .sconsign.dblite & DBLITE 7k
i & lslcramlds SEUTHED. LDS 32l
& | readme.txt ETE(P) TXT 324
i & riconfig.h e H 3z
| @ rwonfiapy 5 BERL) Ctrlez Eythoniple
£l [ rtconfig.pyc Compiled Pytho...
< EENTFRSEOW e
|| rithread.map = = AT
. % Git GUI Here -
@ SConscript D a3
% SConstruct L |EEE S
& Git Clone...
4 Git Sync..
A Git Commit -> "master”...
| el |#¥ ToriciseGit [ F— v
il S A3
I 14 s w2 N
I EER |
GRS SED

Kl 2.14 HEANWZIEG S bsp HR T Isledev H 4T H a4 & O
N “scons—j4” , FFUa%mIF AR, ZWIELFEWA 2.15 Fios.

13
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TR B2 BT G PR N AZ RS

buildSdrivers \dr
buildsdr

K 2.15 Windows 4 & I HH 4 ik TR
AT YR FAER T rtthread.elf, 0 2.16 Aix.

B BES: C\Windows\system32\cmd.exe - scons -j4

Removed buildslibrariesslsic_timer.o
[Removed rtthread.elf
scons: done cleaning targets.

F: “prt—thread rt—thread bsp-lsicdev>scons —j4
scons: Reading 8Conscript files ...
scons: done reading SConscript files.
Building targets
building associated UariantDir targets: build
ld~applicationsNapplication.o
build~applicationsi\startup.o
buildsdriverssboard.o
buildsdrivers \drv_gpio.o
build~driverssdru_iZ2c.o

o

buildsdriverssnet~synopGMAC.o
buildsdriverssnet“synopGMAC_Dev .o

buildsdrivers \netsynopGMAC_plat .o
build~driversuart.o
build“kernel\components™drivers\i2c\i2c—bit—ops.o
buildskernel“components>drivers\iZ2c\i2c_core.o
buildskernel components>drivers~iZcni2c_dev.o
build~kernelcomponents™drivers \misc pin.o

‘_::u = e |

build~librariesslsic
buildslibrariesNlsic

build~librariesslsic
build~librariesslsie
build~librariesslsic
build~librariesslsic
build~librariesslsie
build~librariesslsic
LINK rtthread.elf
mips—sde—elf-objcopy

text data hss
229360 1552 38912

buildskernel\src\mem.
build~kernel>ssrcmemheap.o
build~kernelssrc\mempool.o
build“kernelssrcobject.o
build~kernel srcischeduler.o
build~kernelssrchsignal.o
build“kernelssrcsthread.o
build~kernel srcitimer.o
_clock.o
_delay.o
buildslibrariesslslc_gpio.o
_iZ2c.o
—pin.o
_public.o
_pum.o
_spi.o
_timer.o

B =ES: C\Windows\system32\cmd.exe

bhinary rtthread.elf »tthread.bin

nips—sde—elf-size rtthread.elf

dec hex filename
261824 3fecBd rtthread.elf

lscons: done huilding targets.

F: srt-thread\rt—thread bsprlsicdev?

oo ) |

216  Windows fir
WRTERRR SR, FANd4L “scons —<”

rtthread.elf

\rt-thread\rt-thread\bsp\Islcdev) &L —A> txt A,
W|AATH, mHEPEN start emd.exe GFRTE, A5 K startemd.txt HEdy 44 startemd.bat,

: C:\Windows\system32\cmd.exe

buildskernelssrchidle.o
buildskernelssrcSipc .o
buildskernelssrcNirg.o
build«kernel src kservice.o
build«kernel srcmem.o
buildskernelssrcmenheap.o
buildskernelssrcmempool.o
buildskernelssrcobject.o
buildskernelssrchscheduler.o
buildskernelssrcrsignal.o
build«kernel src thread.o
build-kernel sprc timer.o
buildslibrariesslsic_clock.o
builds\librariesslsic_delay.o
build+«librariesslsic_gpio.o
buildslibrariesslsic_iZ2c.o
buildslibrariesslslc_pin.o
buildslibrariesslslc_public.o
buildxlibraries~lslc_pum.o
buildxlibraries~lslc_spi.o
builds\librariess\lslc_timer.o

lscons: done cleaning targets.

F:“rt—threadrt-thread~bspslsicdev?>
& 2.17  Windows fis &% [ Z/RIE R rtthread.elf
f#H] Windows iy & I, BRUR s AR —MREEIRAE TS

A% O B R4 R rithread.elf
WK 2.17 Fis.

bR X7 startemd.bat, BT TR Windows i 2 T T B84 O 2 4R R 12 .

14
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BT DAFE TR SCAEFTAE I H s T A1 7E—S complieproject.txt SCRY, #5347 1K) iy & T EIX
B, eln scons -j4 fRA7JEH SO HIY e A MO bat, WU BPAHE 4T A 47 B8 L.
EFAE A0 H AL T 3 at S IER ISR, ik TRE. HEACMD.

2.6 f¥F RT-Studio Z#i%

26.1 RTFHELE

RT-Studio B %] 7 RTT_ROOT, JTLAZEA 2.2.3 5 & K RTT_ROOT MR, 75 Mliz
ITAIEH .
2.6.2 1217 RT-Studio

—3L 243044 rtthread_studio-win32-20170511.zip , loongson1c-20170511.zip, #F—~ /&
IDE, % A~ LoongsonlC [FEF, #H24TF RT-Thread T bsp BN A . 40 BIAE FE YR 2L
PR . Mz Trtthread_studio-win32-20170511 F ffjenv.exe, 1l 2.18 .

» loongsonlc » rithread_studio-win32-20170511 » rtthread_studio-win32 »

(H)

(=S
- - - m -
] XA E=id A
.eclipseextension 2017/5/11 21:29
configuration 2016/12/7 19:54
dropins

features
jre

p2
plugins
readme

tools

|| eclipseproduct 1KB
| artifacts.cml 136 KB
T console.exe 130 KB
= S edipseexe 319 KB
& eclipse.ini 1KB
57 eclipsec.exe 31 KB
Jenv.exe 141 KB
 envaxml 1KB
[E) notice.html HTML 3zft 7KB
startemd.bat Windows H&HE.. 1KB
|| EEfenvEaxt TXT i 0 KB

2.18 iz4T RT-Studio H11f) env
TEHH A AR HIES Workstation 478 (loongson1c-20170511.zip fEERSE) , anlEl

2.19 PR
i = Workspace Launcher @

Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: ||\lslslyls sl - Browse...

[T1Use this as the default and do not ask again

[ ok || cancel

2.19 RT-Studio 5 s S Workstation {7 &
#HH RT-Studio WGl S, Wk 2. 20 fiw.
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1‘1‘R
RT-Thread
B T —EErHEF R SRR
httpfwww.rt-thread.org

FEEREHE FRITTIRAT

& eclipse |

& 2.20 RT-Studio J& ¥kl F

Loading org.eclipse.ed.ui.css.swt

263 S|ALRE
RT-Studio B3l 5, SATLRE, WK 2.21~K 2.23 Fis.

3 _— — -
& C/Cs+ - Eclipse - - = - [ESEESE ™
o [File] Edit Source Refactor Navigate Search Project Run Window Help
New AlteshiftsN > G G s - O B - Qv g S E T e G e e
3
Open File... Quick Access | ® | [Eoc+
, Close Cerl+W. =8 &8 % =0 @Wedome3d = a
Close All Cirl+Shift+W
C B &8
Save Ctrl+s An outline is not -
Save As available. Qverview
Save All Ctrl+ Shift+§ = e
Revert
Move...
£ Rename. F2 Tutorials
Go through tutorials
2 Refresh 75
Convert fme|Delimiters To >
Print. Cerl+p & 1
Try out the samples
Switch face ,
Restart
l iy Import. What's New
-m Find out what is new
Properties Alt+Enter

2.21 RT-Studio S AT 1
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S Import L&, - ] B

Select \}.‘
Creates a new Makefile project in a directory containing existing code u

Select an import source:

|type filter text |

I (= General
a4 (= CfC++
[c] C/C++ Executable
£F C/C++ Project Settings
Existing code as Autotools project
|[E=] Existing Code as Makefile Project
= Git
&= Install
= Oomph
= Remaote Systems
= RPM
= Run/Debug
&= Tasks
= Team
= Tracing

v v v v v v Y v v

@ = Back MNext = Einish Cancel

2.22 RT-Studio $ AT 2
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Import Existing Code

Create a new Makefile project from existing code in that
same directory

Project Mame

loongsanlc

Existing Code Location

E\loongsonlc-20170511\oongsonlc

Languages

FIc FC++

Toolchain for Indexer Settings
B
Cross GCC

GMNU Autotools Toolchain
Microsoft Visual C++

Show only available toolchains that support this platform

@ | <Back | mea- [ Enish |[ Cancel

2.23 RT-Studio S A T.f% 3

SNTRERIL, nkE 2.24 FiR.
R e — N ) T o

File Edit Source Refactor Navigate Search Project Run Window Help
SnRAFNEN R AR A - TSR E SR A CASE- R A R B R AT. =Sl SRR NN S SR A

Quick aceecs || 8 | (EEERE)
[t Project Exp... 52| = O =8 Er® =0 @ Wedome =8
BB E v -
4 {28 I5ongsonic An outline is not
(= applications available.
> @ build
b @ drivers
b = rtthread
[ rteonfig.h
) Keonfig
) Islc_ramlds
[ Makefile
readme.tat
& rerfaey D e
[ rtconfig.pyc -
[ rithread.bin
rithread.clf
2) rithread.map ey
[E SConscript
2/ SConstruct

Tutorials
Go through

rkbench
[2I' Problems & Tasks B Console 32 [T Properties MmE~-Cr=0 e workbenc

No consoles to display at this time.

0 items selected

& 2.24 RT-Studio %XI%%EEIJJ
2.6.4 RT-Studio Zw¥
1E RT-Studio FL1i F ik $% Build All #24H, WA 2.25 fixs.
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(B e .

|| File Edit Source Refactor Nauigate. _Search Project Run Window Help

All (Ctrl+B)

11 [ Project Exp... 22 Du =5 DEa

<L=€>|e'- =

An outline is n

b (2= applications available.

I (= build

> = drivers

[ (= rt-thread

& [0 rtconfig.h
|2 Keonfig
2| Islc_ram.lds
[ & Makefile
readme.bet
| @ rteanfig.py
E rtconfig.pyc
|Z| rtthread.bin
rtthread.elf
5] rtthread.map
|2 SConscript

2.25 RT-Studio Ftif FH ik 4m %
IEEm PR FEan P 2.26 Ao

£ Building Workspace
@ Building all...
O ————

Invoking Command: make all

‘Always run in background:

IRun in Background] I Cancel ] I Details ==

K 2.26 RT-Studio IF7EZw ¥ L%

k4l G, B4 NI Coucole HE R iR4Eae, WKl 2.27 fivs .

|[Ele Edit Source Refactor Navigate Search Project Run Window Help
O L e Y @R @ OB Qi e e e |
Quick dccece|{| % |
[y Project Bxp.. 2 = B S8 2 7% T8 @& WelomeX = B8
Gle - .
4 (% loongsonlc An outline is not
I (= applications available.
b (= build
b = drivers
I [ rt-thread
|8 rtconfig.h
= Tutorials
% r‘:”ﬁg u Go through tutorials
= lslcramlds
[ Makefile
readme.txt
[ @ rtconfig.py
[ rtconfig pyc [£] Problems & Tasks & Console 22 [ Properties =0
rithread.bin GBI BAE "B B
hread.elf CDT Build Console lloengsonlc]
rithread.map ©5:43:24 **** Incremental Build of configuration Default for preject loongsol + What's New
= . make all
E sCenscript scons: Reading SConscript files ...
[5 SConstruct scons: done reading SConscript files.
scons: Building targets ...
scons: building associated VariantDir targets: build

: L' is up to date.
: done building targets.

Samples
Try out the s:

29 Build

hed (tock 5s.257ms)

2.27 RT-Studio ZmPk45 R
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2.6.5 AR bin . elf 304

TERPE TR B BRI E, % rtthread.bin F1 rtthread.elf SC4F, W& 2.28 Fis.
XSO 578 Windows iy 247 T HH I 2 PR 45 R 2 — 2800 .

B8 (E) » loongsonlc » loongsonlc-20170511 » loongsonlc »

B =EH)
T
=3 =2 2%

applications 5

build i

drivers 5

rt-thread TiEE
[S config XML Configurati... 3KB
| cproject CPROJECT 3Zf% 5 KB
| project PROJECT i 1KB
| sconsign.dblits DBLITE Sk 199 KB
| Keonfig i 1KB
| ls1cramlds LDS 3zi 4KB

= [ Makefile T 1KB

| readme.xt TXT 3zi 1KB
| rteconfig.h H 7§ 3KB
2 riconfig.py 2017/5/9 10:31 Python File 2KB
[P rtconfig.pyc 2017/5/11 21:49 Compiled Pytho... 2KB
T rithread.bin 2017/5/11 21:50 BIN Sxit 108 KB

rthreadelf /' 2017/5/11 21:50 ELF S 385 KB
=] rithread.map 2017/5/11 21:50 Linker Address ... 459 KB
|| sConscript poctd 1KB
|| SConstruct pre3 1KB

& 2.28  HVEE IS A ) o 145 R

2.7 env K FEZHEHmPF

env & RT-Thread #EtH I TH, HRREERT RT-Thread #:4F RGH KK H
T2, env THASRET 55 AR E BT TH,  FSRMWZMAG I ThRedTICE, Xt
HAFFEAT H BT, AR5 BRI 7 A7 % . [ env TH H4F python. scons.
gemu. GNU GCC & X4wi#esLH, WHRIREMM RT-Thread i 23 2 MIT K
T H. env MRS BIIRAKE git, TEMEFHRTLH IEMZLE git, K git BINER
QIR E, WA VEL 2.1 75,

27.1 env LETF#H

Fl| RT-Thread & /5’ https://www.rt-thread.org/page/download.html T % RT-Thread env
TR, Wk 2.29 frox, i T adas.

RT-Thread EnvI BT

RT-Thread Env ESIERSSEMaSEE | BRUAZIEGHEETES | WEEHTESRE | E IRta#as
B | EEEGLISE SRR | ae5E.

K 2.29 RT-Thread env F#k 5L
SR AL, R FERCHT A R env_released 1.0.0.zip, JEfEAMMIESE, WA
2.30 ffizs o
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@ & & - RT-Thread$BE(EE & env_release SHEETHEE x| + T — o x
< O Y ¥ [E== & htipsy/panbaiducom/s/icg28 < £ v | —RARKEES a [0 9- =
SHEEME R 5= =z° <undm75
=]
@'}:‘ env_release L, T e
Y (D) 2017-11-07 14:42  SSUATE : FAEK #(6)
EE B | 2FH - env_release
IEE F EREEs
U TEATEER ! ot 5KB 2018-09-04 11:36
ER  env_released_1.0.0zp 235.1M 2018-09-04 11:46
env_released_1.0.0.7z |:-) .i’. 91.5M 2018-09-04 11:41

2.30 RT-Thread env M4

2.7.2 envZmix

HEN RO S I B b, $k3150F 2 \env_released_1.0.0\env\tools\gnu_gcc\arm_g
cc, WEESCMHRAE, WK 2.31 FivR.

- e @ - e— (= &
@Ov I"C\mgc\embeddedcodebenchibin| - ]i| | FEE bin 2 |
I_ - - T - — — TI— —
| TP wHE =Z|NV IBD EEH
EE BEIER - 2= - ki3 FrETit= =~ [ @
\ - : ] 5~
o M EFF B AL =H /E
b T " 1l Microsoft.VC80.CRT 2018/9/5 22:06  TrfisE
=] 5] cs-make.exe 2015/5/12 15:38 EAER
E SEHEATE ] cs-rm.exe 2015/5/12 1538  RFIER
2| mips-sde-elf-addr2line.exe 2015/5/12 15:42 RAER
I. S E [ mips-sde-elf-ar.exe 2015/5/12 15:42 RIFER i
N e [ mips-sde-elf-as.exe 2015/5/12 15:42 RIFRTER =7
i Git - q i 1 J | >
b 39 TNE
I N
L
I

P 2.31 codebench A& X 4% T H A% A B
BEN T B R R H s, #3501
\env_released_1.0.0\env\tools\ConEmu\ConEmu\CmdInit.cmd, 5 FHRATHFEek. K

2.32 flizr. K45 50 47 HC B S F-
set RTT_EXEC_PATH=%ENV_ROOT%\tools\gnu_gcc\arm_gcc\mingw\bin

(LG
set RTT_EXEC_PATH=C:\mgc\embedded\codebench\bin

21
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82 5% THTFERZEIGFENZIEY

rL‘){ Eneny._released_1.0.0\envitools\ConEmu\ConEmu\CmdInit.cmd - Notepads + [Administrator] © | B )
XHE | #EE #EE WEY #RM OSSO0 BEO =Q BEFfR #EHE s0wn 2

s e @I Dipginglz= B3 ETEREHIEDEE| = sy =EEE

»
o3

5] Cndlni . cndll|

0 //set RIT_EXEC BATH=: \tools\gnu_gcch\arm gec\mingw\bin

set RIT_EXEC_PATH=C:\ugc\embedded\codebench\bin
set RIT
set \packages
set \Scripts
set PATH- \teols\git\Eit\bin;
set PRTH- \tools\bing
set PATH- ;
& set PATH=
9 set PATH=
0 set PATH= \tools\gemu\gemi32;
====== RI-Thread ENV Change Code Page ===
set EATH= \system3z;
chep 437
629 if /1™ = "/git" goto git
70 if /1™ = "-git" goto git

71 goto no_git

Batch file length: 2364  lines : 80 Ln:50 Col:43 Sel:0]0

K232 BgmiELENAE
# Rt-Thread Y5156 B Islcdev A2 B 5 & \rt-thread\rt-thread\bsp\Islcdev & fill EAL b
F, i 2.33 fiow.

Dos\Windows ANSI as UTF-8 INS

N —— . )
@Ov WllF:\ri-thread\rt-thread\bsp\lsicdev] - P )
ZER BEE ZEV) 180 =EH) ]

HiR - BEIEF - HE - #FE SR - [ @
& Isibdev PR —— =
ot s1edes % applications
% applications build
build )
drivers el WAEEERERIEER) .
@ ibrari == "b”ﬁr”“ " S5 Unicode BHIS75(S)
| @ Torenes Al A Unicode S8I880
& mlbcs2p | .sconsign.db
. mbabf500r &) Islc_ram.ds FI3T IME(O)
% mbobfS06r & readme.txt WFEER)
& mbobi568r & rteonfigh
& mbobf618s @ rteanfig.py 2018/3/6
H & microblaze [ rtconfig.pye 2018/1/15 145 _
i 2AAN | : - [ ST ;-
16 RIS

f

EEWE.. . HEL

i 2.33 Rt-Thread JRi%E B Islc {#1F

HENRIEIFH) env H3%, env.bat i217. EFHAISM L, %A “cd 7 J5, AR

2.34 VI EEAA SR EIRRAGm BN bsp T
W AR, W 2.35)F 7, WA DI GRHIE, FERINEE, WK 2.33(b)
Fis o
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EEEEG EEHE -2

9 PEMicro_3264.exe =T (FEE -
CA\Program Files\AR Systems\Emb = - (= g

=="crv.bat -
- E\env_released_0.7.0\env\env.bat i
b L 1=
envexe e
%7 ConEmuC[32] PID=3028 (e e donsed 07 Oemerucss ws
Cmdinitemd = (TR e
Edenv_released 0.7.0\env\toals\Col =17 TR .
ConEmuC.M, PID=3028

Injecting hooks into PID=2148 mips-2015.05-19-mips-sde-elf(Wi o
1] a F\AcerSEiCFFEEN\ETE2\6. TR i

FAILED, code=-732:0x00000005
BandicamPortable.exe e e -
Hi\lnstallSoftware\ AT B\Bandics = -+ (=5 o=
422, EWARM-CD-7701-11486.exe - _

25 S
. — — —_—

(2) FEfF i i GBI (b) 7E 360 B e LT
K 2.35 filk env g BT %
WRIFREAI B S env ATEF —HEEL T, WIJei AT RES 3 3, S NS BT E I LA
J&, 1% Enter 8, HENJRRGHTIEMIRLAL, RSN “cd 7 JE, s RAR ARG NGNS
I A ZR . XFERLEEN Islc Y bsp Ha%, i scons —j4 14>, JGi% Enter 8, Wl 2.36 fr
TRo

Administrator: cmd - - - = | B |
|ﬁ <1» emd Search pe] [0 -2 =

] 2.36 Console H %\ fiv & 1 %2 % L2
N env FiG9m P TR, WK 2.37 fios.

Administrator: cmd - scons -j4 - - - =Rl X |

| B <1> cmd - scons - | Search R -2 =)
CC buili pl n

ontroller.o

2.37 Console 14w i% L2
A A rithread.elf SCAF, X IE 2B N ETF R AR s T 1S, Wk 2.38 frs.
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82 5% THTFERZEIGFENZIEY

Administrator: cmd - - - - . = | B | S|

inary rtthread.elf rtthread.bin

hex filename
B rtthread.elf

& 2.38 Console F 4% LIE4E K

2.7.3 env THARERE 4

7£ env [ Console 1, #iAfr4 “menuconfig” , MR TLIFENZAMHAMEE, rnEE
Wi 2.39 Firs, DU TR AR e AR BSOS 2 R TG B ST A

) 1. ConsoleZ - Administrator: ConsoleZ command window =

=0 ©

2.39 env it B N AZ A
£ env [¥] Console H1, &4 “ scons --genconfig” A= .config, ik 2.40 iR,

2.40 env 4 .config i
F A& —> env H3%\env_released_0.7.0\env\sample ) Kconfig 1Ak (& 2.41 i),
P47 1slc H3ER.
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2 & TR TFERZEIg NI

_released 0.7.0 » env » sample

o Lo HEHL » FHEE (E)

FBE =ZFV) I1IEM #EH)

B23EF v FE v ZE R
:nv_released_0.7.0 - =5 A
‘reescale
ot_camera
oongsonlc

K 2.41 env H3 TR Keonfig #EHR
1217 menuconfig, NIZEENIA 244 pliff.config, HEN NAZECE A, Wi 2.42 Fior.

1. ConsoleZ - Administrator: ConsoleZ command window - menucenfig l =Npe X

File Edit View Tabs Help

=== - T WO - L

RT-Thread Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y>
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]

| | RT-Thread Kernel :
ET-Thread Components ---3>
RET-Thread online packages ---3>
[*] Using RT_USING UBRRT1 (NEW)

80x25  80x25

[ 2.42 Menuconfig " N A% B
& Tab SR s JEhR, EHFXT N a2, AR 18 H o 18 i 5 S T R B2 A7 4o
np 2.43 Fioss

1. ConsoleZ - Administrator: ConsoleZ command window - menuconfig

File Edit View Tabs Help

= g

Do you wish to save your new configuration?
(Press <ESC><ESC> to continue kernel configuration.)

Ready 9248 80x25 8025 100%
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2 & TR TIPS

K243 ARZRCER ISR EER T IRAF
U AR R ACE SO, AIHZ Tab BEAZEGhR, EFERI<Load>%4]. B EMACE
AR BRI E S 44, I 2.44 s

1. ConsoleZ - Administrator: ConsoleZ command window - menuconfig |Elﬂlﬂ_hj

File Edit View Tabs Hel

_| 0 € Search..

Enter the name of the configuration file you wish
to load. ZAccept the name shown to restore the
configuration you last retrieved. Leave blank to
abort.

.config ]

Ready 7172 80x25 80x25 100%

P 2.44 menuconfig 5 #1245 %K. config

2.8 env WA R AEH

2.8.1 env KEERME

env IIRHEA

1) menuconfig BIEAGECE S, A8 H ML, /R HER;

2) FEMSCFHEVN, FE T A SR,

3) fFMHRIE, EZhABEKE, IhEEIT AR,

4) B4R rtconfigh, LHETEEN:

5) f#M scons T HAEM TR, $RAGmFEAEE, BIER

6) IRHLEFIMA, BHAEER G R, AT4E T
7)) BARRTEL R R, BRSNS

282 env WITH. miFfAicE

1) env FI4TIF

RT-Thread IS LA 1T 6 G ANE, RN LR R HERIE T, HRRE
TS O B SO 7 REN AT 8 8 4 RT-Thread PRSI TR 7T env 356 & F WA
UEY

® JX—: A env HI FalHAT M

HEN env H3E, AILLEITA HSEFA enviexe, WHERFT TR AT L2218 F] env.bat.

o i fESCHFIeHIEIE A B RAT I env Bl &

env H% N4 —3 Add_Env_To_Right-click_Menu.png(¥sin env Z 4585 5 png) )
B, RIEE A ERpPBREAE, #hn] DR B SO Ml A SR ok 5 8l env 5465 .

2) env [MgmF

7£ env F1ECE T scons, scons F& RT-Thread {14 iFH % T B, ] LME] scons #H
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KA KgmiE RT-Thread . BARMgBELESE 2.7.2 75,
2) envHIECE
menuconfig & —FhEEALECE T B, RT-Thread f# /] H 4 A RG i THCE . #57.
N bsp HRHE, A menuconfig 4 5 EPATFTHH M. menuconfig & FH PR
K 2.45 FiR .

menucanfig — O >

B <1> menuconfig

RT-Thread Kernel
Arrow keys navigate the menu. <Enter> selects submenus ---»> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <¥» includes, <N» excludes, <M»> modularizes
features. |Press <Esc»<Esc» to exit, <?» for Help, </» for Search.| Legend: [*] built-in

[ ] excluded <M> module < > module capable[pg(C] #HEY,  [?) #275EN, [/ BT TR
I (8) The maximal size of kernel object name

(i) Alignment size for CPU architecture data access EER:: ST =) |
The maximal lewvel wvalue of priority of thread (32) ->
(18ee) Tick frequency, Hz
[*] Enable debug features gue——7m—A—o " [7=+ 3 el DR il
[ ET#1*] Using stack overflow checking [EHRE R E R AN
(1) Enable system initialization informat print
(8) Enable thread switch information dump
[*] Enable system hook
(1824) The stack size of idle thread
[ 1 Enable software timer with a timer thread

e o

< Exit » < Save » < Load >

kconfig-mconf «130206[64] 1/1 [+] NUM PRI 100x25 (16,10)25V 11200 10

& 2.45 env 345 menuconfig W bR
menuconfig A Z MR E D, BUOTERAAE, % WM
® /AN Af R AR R B DG A
® HUE. TR T RS BN UEAE, X HE oG B AT S 2
EFRIFICE I J54% ESC SR H, R BRITT B3R rtconfig.h SXff. B
FRAE A scons &t HRIEHTHT rtconfig.h SCAFEFgmiF LFE 1.

283 BHEEHETFE

RT-Thread #&ft—ANRAFEEEE &, X BAFM T B 7 SRt 80T R #H IR A, 1%
T R R F AL T A ISR, X2 RT-Thread A= 7&5 f H B4 LS 47

RT-Thread f'E /74 % https://github.com/RT-Thread-packages ] LL# % % RT-Thread
B SR AL R AL, HLACA A Ul B SRS B AT R . BOEBIHAET , UETR AR E
%F| 60 4.

package LHAEAN env MG 7, AT RETREE TR T8 5. MERSEE
IR

I pkgs AT LLE B0 N o A i
$ pkgs

usage: env.py package [-h] [--update] [--list] [--wizard] [--upgrade]
[--printenv]

optional arguments:
-h, --help  show this help message and exit
--update update packages, install or remove the packages as you set in
menuconfig
--list list target packages
--wizard create a package with wizard
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--upgrade  update local packages list from git repo
--printenv  print environmental variables to check

2.8.4 T#E. BH. #HEHHAa

FERE. e, FELEAE menuconfig FFIT S BEIRIEMIBAA, XML
F RT-Thread online packages %H# T, HENZH)E, WAl LIHGASERFESZE, WE
2.46 fi7R.

cmd - menucanfig — m| *

B <1> cmd - menuconf

RT-Thread online packages
Arrow keys navigate the menu. <Enter> selects submenus ---»> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <¥» includes, <N» excludes, <M» modularizes
features. Press <Esc»<Esc»> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ 1 excluded <M>» module < > module capable

[ B system packages o))
IoT - internet of things ---»
security packages --->
language packages --->
multimedia packages ---»
tools packages --->»
miscellaneous packages ---

< Exit > < Help > < Save » < Load >

kconfig-mconf.exe*[32]:3336 «130206[64] 1/1 [+] NUM PRI 100x25 (16,3) 25V 5460

&l 2.46 menuconfig H B RTELR AL 5 2K
RBFERRGEREIET I G, RFHEH menuconfig o BEI A bR ICIE T,
{ERIEEAH FEEIAN, ArCAE T .
® F# . WRMMCEARTHIES, HEKTFE, HEHA: pkgs --update , %
PAEEBN T
® TR . ik AR RS AR T, IF B Sk 2 latest o JLIN
fiN: pkgs--update , IZEAFENG SR AT TE BT
® R : FEAHAELIRLTMLH, FELLE menuconfig HHEUH HATE FARE,
SRIGHEHAT:  pkgs --update o IHEFAH B R 3B R IE A R 2 B I
BE#% package RGMIAWIH K, oG HORKEZ WA MAER, Bl A 3
menuconfig HERAFELSIRITRES SRS AFEID - R pkgs --upgrade iy 42> B 2% A< 3
A BT HERELD, &N env MITIREMIASH T2, BBCE A .

285 env TEHEEHNERTE

BN env THEAMNT HIIEFRACMEER mdk/iar TREFED, BRiL&
TR . AILME ] menuconfig -s/--setting iy KAHTICE , Ao E A WA 2.47 Fios.
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cmd - menucanfig -s — O >

B <1> cmd - menuconf

RootMenu
Arrow keys navigate the menu. <Enter> selects submenus ---»> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <¥» includes, <N»> excludes, <M»> modularizes
features. Press <Esc»<Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ 1 excluded <M» module < > module capable

| B Env config

< Exit > < Help > < Save » < Load >

kconfig-mconf.exe"[32]:12136 «130206[64] 1/1 [+] NUM PRI 100x25 (1689)25V 9656 1(

2.47 menuconfig Fic B F i
BN env BCE S, WK 2.48 iR

Administrator: cmd - menuconfig -s — O =

B o<1

cmd - menuconf

Env config
Arrow keys navigate the menu. <Enter> selects submenus ---»> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <¥» includes, <N»> excludes, <M»> modularizes
features. Press <Esc»<Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ 1 excluded <M» module < > module capable

ﬂ‘] Auto update pkgs config
[ 1 Auto create a mdk/iar project
[*] pkgs download using mirror server

< Exit > < Help > < Save » < Load >

kconfig-mconf.exe"[32]:383 «130206[64] 1/1 [+] NUM PRI 100x25 (168)25V 4604 1(

K248 env FeE A

R EIZESARE SR, Bmmih 3 MBI

3 RIS

o i HBNEHIhAE: (EiBH menuconfig DhRENS, £ EZENE pkgs --update fir 4
KT IR, FIR IR IH L. A DIRRAE FEE LA B .

® Hzjfld MDK = IAR LHELIRE: 24122k menuconfig L& )5 , 4 A scons
--taget=xyz REF L T FFEIIIEE, HiarEiBH menuconfig K, HZNER
AT, EFHEFEhHA scons #rdRE#HEK T,
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o (HHEBIRS A T ERMAL: BT RKE A6 H AT FAE GitHub |, BT DAfE
N RRBR A R, P EUAIR AR 2. PR ThRE, v LLdE B N BAR RS54 T
AL, RIEHE S R 0 S ARSI BB AT submodule B
(PSSR T], T T HARL

env /& RT-Thread i ALZTHIEZE T H, UHRRIFHZESMAH,
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3 BRHLEAEE T RR

FIE RYLBRIEERIT KR

AL CE#RIERS) 1817 MCU, RRZHWFEHRAXRGEANRBANTTNE. B4 H
FEMWRIMGSE T AR R, A7 R MR BRI R e B0 e S, Re AT S A
RGERAE o PESUA i A4 B R AR A | (STORRHERY) stm32 R B8 (1) 3.5 MUA JE,
B NXP 2~ w7 SDK FE .

I HRRWLE 2R T B g AT E RG MRS . RT-Thread PAZ g fit T A1 Bk 5)
WE . GPIO #ESE . HGHIBRNLEE AN RN, IEHFEBITHN AR, Frela] B1749 5 3K
3, BATEWINEEN RT-Thread. AP T EAAR TR I A6, T HE
MCU 1 STM32 541, NXP #41, #nl LR KRB I EEAT R H A . G l—K
I F 7 6 2845 B0

BRI R IRME TAOCEE, I B Rgfs T Windows TAEM BE#8 e g BT KA 5

ABENREETEEZEZONANRRMETELBES, &% Wit
http://blog.csdn.net/caogos/article/details/72621417 . %} TN 7 E2%>] RT-Thread #:1F R4 K H
B, ATHEBSARNE, BN 4 5.

3.1 RXHFLAENTREER

B IGCCRIEATELINUX RS FMn ik, X FkBFE NARMMGCC, T Edthil Ahttp:
/lpan.baidu.com/s/LidYFrCT. T#HMA X gk THEME/EHMAE ¢\ mips-mingw32, 1
KI3.1F17R .

- - Lol - | e

QL= =

MHE REE ZFEW IBED =80
EiR v IR wE swEes
4 ER
== . E‘ [2] mips-linux-gnu-addr2line.exe
) Git [ B mips-linux-gnu-ar.exe
H wn [2] mips-linux-gnu-as.exe
= B 2] mips-linux-gnu-c++.exe
Ep:o] [ mips-linux-gnu-c+ +filtexe
Gl AETE [2°] mips-linux-gnu-cpp.exe
& =5 [ mips-linux-gnu-elfedit.exe
[2] mips-linux-gnu-g++.exe
i . I 2] mips-linux-gnu-gee.exe I
a © [==] mTps-ITnux-gnu-gcc-4.7.2.exe
[ mips-linux-gnu-gec-ar.exe
o FIEREE (D) ] mips-i
mips-linux-gnu-gce-nm.exe
o BIEEE ) [ mips-linux-gnu-gee-ranlib.exe
o IS (F) [ mips-linux-gnu-geov.exe
AcerEiDAmER o = ™ v
73| mips-linux-gnu-gec.exe fERTEEE: 2017/3/29 22:23 SEZHER: 2017/8/21 9:04
. Juigi=Eg Fv 470 KB

B 3.1 FEMA X LR 2R B
W BRI IR A Fpath, GIEI3.2FR.
HIH )G, M4 mips-linux-gnu-gee -villik— T, WE3.3f R, EamIl.
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B STES: CA\Windows\system32\cmd.exe [o] B |3

C: Wsers \idninistratordnips-linux-gnu-gee —u
Using built—in specs.
[COLLECT _6CG=nips—Linux—gnu-gee
COLLECT_LTO_WRAPPER=c :/mips—mingwd2 /hin/../lihexec/gcc /mips—Linux-gnus4.7.2/lte-|
. . eapper.exe
e Eg Target: nips-linux—gnu
Conf igured with: sdatal hone/1lcheng toolchains/toolchains_gocd.7.2/src /goo—4.7-]
2612 .82, conf igure —build=1686-pc-linux—gnu —host=i
HENE [E | =R | Hmgiee | 5 s—Linux—gnu —enable—threads ——disable—libmudflap ——disable—lihssp —
- - s tdesxor-peh ——with-arch-32=nips32r2 —uith-arch-64=nips64r2 ——with—float=hard —y|
FEEE P ith-mips—plt ——enable-extra-sgxxlite-multilibs ith-gnu-as —
~fuerbose-asm» —D__CS_SOURCERYGRX_MAJ__-
P
) = e N enahle—_cxa_atexit ——with-pkgversion=’
- - -] i i £ix=sopt codesourcery ——with-sysroot=/optsco
e desourcery/mips—linux—gnu/libc —with-huild-sysroot=/datal home/Llcheng/toolchail
hs/toolchains_good.7.2/install host—i586-ningu32nsvc/mips-1inux—gnu/libc ——with-|
Lihiconu-pref ix=/datal home11cheng toolchains oo lchains_gocd.?.2/0bj /pky-2812 .

B m: path 09-99-nips—1inux-gnu/mips-2012.89-99-nips-Linwc-gnu.extras host—-Libs-i586-mingwd)
Pnsuc /use —uwith-gmp=/datai/hone/1lcheng /toolchains /toolchains_geed.?.2 /obj /pky-|

TG 0 i T \MinGHhbin, ¢ 2012 . 09-99-nips—Linux—gnu/nips—2012.09-99-mips—linux-gnu.extras host—Llibs—i586-n|
ingw32nsucsuse ——with-mpfr=/datal hone/llcheng toolchains /toolchains_good. 7.2 /0h
i/ pky—2612 . 6999 -mips—linux—gnu mips—2812 .89 -39-mips-linux-gnu.exeras host—1ibs|
| i586-ningu3Zmsvc/usr ——with-mpc=rdatal hone.1lcheng toolchains toolchains_gocd.?)
.2/0hj pkg-2612 .89-99-nips-linux-gnu/mips-2612 . B3-99-mips-linux—gnu.extras host|
J Lihs-i586-mingwd2Zmsuc/usr ——with-ppl-/datal/home/Llcheng/toolchains/toolchains gf
oc4.7.2/0h ] /pkg-2812 .89-99-nips—Linux-gnu mips—2012 . 89-99-nips-Linux—gnu.extras/|
fhost—1ibs—1586-mingu32nsuc use th-host-1lihstdexx='—static-libgee W1, -Bstati
. , o .~1stdc++,~Bdynamic -1n’ --with-cloog=/datal home/1lchengtoolchains toolchains
Te & | gccd_7_2/0bj pkg—2612 .89-99-mips-linux-gnu/mips—2012 . 63—99-mips—1inux—gnu.extral
DRY THSTAIL 1 s /hos t-1ihs-i586-mingwdZmsuc/usr ——with-libelf=/datal/home/llcheng/toolchains/to
= o 1chains_gocd.7.2/0bj /pkg-2012.89-99-mips—linwcgnu/nips-2612 .89-99-nips-linuwx—g|
ACFath C:%Frogram FileshLenovehhccess .. Inu.extras host—1ibs-i586-mingw3Zmsvc/usr —disable-libgomp ——disahle-libitm —en
asl. log Destination=file lable-poison-system—directories ——with-build-time-tools=/datal/home/llcheng /toolc
- hains toolchains_gecd.?.2/0hj/tools—1686-pc—1linux—gnu-2012 .89-39-nips—linwc-gnu-|
i586-ningu3Znsve/mips—Linux-gnu/bin ——with-build-tine—tools=/datal hone/1lcheng/|
= = t00lchains/toolehains_goc4.7.2/0hj t00ls~1686-pe-Linux-gnu-2812.B9-99-mips—1inux]
(s | [fWEo... || W | [-4nu-i586-mingwdzZmsvc /nips—Linux—gnu hin
[Thread model: posix
lycc version 4.7.2 <Ingenic 2015.82>

~—r

FEE ©6)

Comfnen CAWindawsh cvst am32homd pre

[ mE || =mE |

3.2 ¥ mips-mingw32 7SN B H 5455 path K 3.3 IR mips-linux-gnu-gec F£7

3.2 MinGW TF#Hfl%sE

MInGW/ 2 15 R B 3R R A2 AU T WIn32 ] AT U 2w PEIA S, & & Minimalist
GNU on WindowsJEgFR, SEbr b MInGW JEANZE—AY CIC++ #iteds, T2 % GNU
THA4A. BB GCC (GNU  ZwFE#HES) 4 MInGW  aEH LI GNU
FeFF & TR (i gawk bison Z5%%)

FER MInGW &8 T IR S TAE?E  Linux(FreeBSD) #
FINIRHE—ERFE GNU 1) TAEHER,

5 2B W http://www.mingw.org/ ~ Zmingw-get-setup.exe.

RN BT, TEERNE, RIRZERIFRA ZRMINGW. 1T7F, WK3.45r

ER G EAE Windows

/N o
MinGW Installation Manager Setup Tool

mingw-get version 0.6.2-beta-20131004-1

b
Sl Ak o ok Ol 4 .
SHERRE Step 1: Specify Installation Preferences ErrEiE T
Inst*t\on Directory

C:\MinGW | Change |
If you elect to change this, you are advised to avoid any choice of directory which
includes white space within the absolute representation of its path name.

User Interface Options

Both command line and graphical options are available. The command line interface

is always supported; the alternative only if you choose the following option to ...

V] ... also install support for the graphical us¥EETTace. i EEERARRE

Program shortcuts for launching the graphical user interface should be installed ...
... just for me (the current user), or ... @ ... for all usyﬁ"’ﬁ'ﬁﬁﬁﬁ)ﬁ

Y| ...in the start menu, andfor ... [¥| ... on the desktop.

* selection of this option requires administrative privilege.

View Licence | | continue | ‘ Cancel ‘

34 % mingw32 5 15
FrContinuetZEH 31T 238 . 22 3& 5 A #.diContinuetZ 4L, W EI3.507 7R,
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Step 2: Download and Set Up MinGW Installation Manager
Download Progress
Connecting to prdownloads.sourceforge.net ... |

| 12.07 kB of | 12.07 kB :[ 100 %

Details

[ View Licence ] Continue Quit

K35 2% mingw32 552

EFRFIR A AT mingw32-basef 7, FE5H 428 S 5L i FEMark for
installationfiz 4. #Af5 i #¥ Installation=Z 571 (] Apply Changefir %, 41E3.6/f7x.

(") MinoW Installation Manager = = P

Installation | Package Settings Help
Update Catalogue ackags Class  Installed Yersion  Repository Version Description -
Mark All Upgrades ingw—developer—toslkit bin 2013072300 An MSTS Tnstallation for Mindh Developers fneta) |

ingr32-base bin 2013072200 2013072200 A Basic MinG# Installation

I A e |

Tngrie-gecada bin 1813 The GHU Ada Conpiler
Quit A Ak+F4  jingsi2-gecada dev ﬁ 4.8.1-3 The GNU Ada Conpiler
[y tingr3Z-gee-ada info 4.8.13 The GNU Ada Compiler
U [] mingw32-gec—fortran bin 4.8.1-3 The GNU FORTRAN Compiler
[ mingw32-gec-fortran dev 4.8.1-3 The GNU FORTRAN Compiler -
< i v

| General | Description |Dependencies | Installed Files | Versions

A Basic MinG¥ Installation

Thiz mets package provides = basic GOC installation, and includes the C compiler, linker and other binary tecls, the runtime
libraries and windews AFI support, mingwdZ-meke, and 2 debugger. Other cempoments can be added mannally sz meeded

K 3.6 223 mingw32 A AL e
HdiApplyf4l, WE3.7ATR.

Schedule of Pending Actions

Okay to proceed?

The package changes itemised below will |
be implemented when you choose "Apply"

Apply \[ Defer ]I Discard

0 installed packages will be removed

0 installed packages will be upgraded

18 new/upgraded packages will be installed

Tibgmp-6.1.2-1-mingw32-d11-10. tar.xz
Tibmpfr-3.1.5-1-mingw32-d11-4.tar.xz —
Tibmpc-1.0.3-1-mingw32-d11-3.tar.xz |
Tibguadmath-+4.8.1-3-mingw32-d11-0.tar

Tibgomp-4.8.1-3-mingw32-d11-1. tar

1ibssp-4.8.1-3-mingw32-d11-0.tar Z

fy

K 3.7 3 mingw3d2 FEA
AR, R38R,
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=

=N

ARHLERAE R RIT R AR

B MinGW Installaion Manage? ™ D BEEE =
Installation Package Settings Help
BTEISTET H Fackege Cless Tnstalled Version  Repository Version Description -
p; [ i nevmdaseal amse=tasl it b 1072300 Ao MSTS Installation for Mindh Developars Geta) |
Download Package ._.. - - 2200 A Basic WG Installation H
s The G Ada Conpiler
gcc-core-4.8.1-3-mingw32- dev. tar.lzma The GHU Ada Conpiler
s The G Ada Conpiler
9.57 MB of | 19.04 MB [ 50% s The G FORTEAN Conpiler
1 The GV FORTRAN Conpiler "
v

[Gener el | Iererintion [Dependencies | Tnstalled Files | Versions|

A Basic WinGW Installation
This neta packege provides a basi

© GOC installation, and includes the C conpiler, limker and other binary tools, the runtime
Libraries and #indows APT support, mingvi?-nake, and & debugzer. Dther conpoments can be sided mamuslly as nesded.

K 3.8 %3 mingw32 AL
ZESERE, I E 3.9 R M S .

T MinGW Installation Manager —

o :uElg

Installation Package Settings

Basie Setup

Fackage
AL Fackages

[ mingw-developer—toolkit

[ mingw32-base
[ mighnaz-gec-ada
[ mifenaz-gee-ada

] millroz-gecata
[ nlheoz-geetortran

O

Ingn3z-gee—fortran

Class
bin
bin
bin
der
info
bin

dev

Installed Version

2013072200

Repozitery Version

2013072300
2013072200
4.8.1-3
4.8.1-3
4.8.1-3
4.8.1-3
4.8.1-3

Deseription
4o WSS Installation for MinGH Developers (meta)
A Basic MinG¥ Installation

The GNI Ada Conpiler

The GFU Ada Compiler

Tha GNU Ads Compiler

The GNU FORTRAN Compiler

The G FORTRAN Compiler -

<l

m

Geofral | Description |Dependencies | Installed Files | Versions

A Basie MinGH Installation
Thls meta package provides a basic

libraries and windows APT support, minge32-make, and = debugger. Dther conponents can be added mamuslly as neede

GCC_installation,

and includes the C compiler, linker and other binary teols, the runtime

3.9 %% mingw32 FEAM5E K
ZRHFT, B3 mingwd2-make.exe, 1E3.1077s

& —————y - - -
v SHEEH » ZHOREE (C) » MinGW » bin v 4] ==bin 2|

i(F)

'ﬂjﬂ -
el Git
B wa
= 8K
) o
Gl BEFE
& 5F

REE)

1
&, FimE )
e SR (D)
ca FHIEESR ()
ca FIEEE (F)

|, BB Black
| music

MvBanke
mingw3;
RFEERE

| AcerSEilEEIE
|| _SYNCAPP
) 40T REEH

=E(v) IEM EEH)
=) 5757

ol R

~ E®m

: () libintl-8.dll

H &) libmpc-3.dlI
1%/ libmpfr-4.dll
%/ libquadmath-0.dll
1%/ libssp-0.dll

57 mingw32-cc.exe

5] mingw32-gec.exe
57 mingw32-gec-4.8.Lexe
57 mingw32-gec-ar.exe

57 mingw32-gee-nm.exe

57 mingw32-gee-ranlib.exe

2013/9/.

2012/9/2 8:42

| “E] mingw32-make.exe

- mingw-get.exe
[m7 nm.exe
57 objeopy.exe

57 objdump.exe

> 4|

2-make.exe fEEHER: 2012/9/2 8:42
Fr: 214 KB

]

%/ pthreadGC2.dll

2013/10/5 3:20
1818

n |

BIERER: 2017/8/21 7:40

y ——

I

K 3.10 mingw32 %35 H 3%
TR E RN IRALE, 2% H X Mbin H SGE MBI G4 Epath B, a1&3.11
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(zemn %
WEne B (B2 | saep e
wETe =
(mmmros (3 |

TEEEW: path

TE{E W C: '\HinG'l\"\bin;}:i ‘mgchembeddedicodebes
' C @ ) A

L\ |
RAEE®E) '
=8 1=} i
_DFX_THSTALL... 1
ACPath C:h\Program FileshiLenovohAccess ...
asl. log Destination=file
ComSnear M AWindowsh swst em32h rmd pwe Y
FEw.. | [EEo. | [ W |
| W= || HE

E3.11 K MinGW R INEIFF 54 & path
EF’F AT A7 2 “mingw32-make —v”, HILUTE] 3.12 P A1, 1 2238 i) .

B BER: C\Windows\system32\cmd.exe |£|E|éj

Built for i6B6-—pc—mingw32

[Copyright (C> 1988-2812 Free Softwar{) Foundation. Inc.

License GPLu3+: GHU GPL version 3 or)later <http:- “gnu.org-licenses~gpl.html>
Thiz is free software: you are free -0 change and redistribute it.

There iz HO WARRANTY. to the extent [permitted by law.

IE_j\RTT on smart loong“caogos—OpenLoongsonLiblc

E3.12 it mingw32-make T4

3.3 ik

HEN T #AF RS H 3% CR H Thttp://git.oschina. net/caogos/OpenLoongsonLiblCTE‘Jsrc
H3) , $eAEShiftB i[RI Ay, 7R3 H PR SE ik £ I A 4T T i 2 & 1
ARG HAT A2 “mingw32-make” . X PRI 46 1% E Makefile SCHH4 K 4w 7%
12174 “mingw32-make”, FmiFIIE, TE24AT H % N A OpenLloongsonLiblc
W33
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E BEES: C\Windows\system32\cmd.exe

% lib-lslic_pin.c libs/lslc_gpio.c librslslc_clock.c lib-/lslc_fimer.c lib-l

tick.c libslsic_public.c libslsic_pwm.c libslsic_irg.c librslslc_simulate_iZc.c 1
ibs1lsic_cache.c libslslc_delay.c examplestest_pwm.c examplestest_gpio.c example/|
led.c example/test_timer.c example-test_fpu.c example-test_simulate_iZ2c.c exampl
estest_delay.c apps/main.c —-static —nostartfiles —e main -Wl.-m -Wl,.elf32ltsmip —
T ld.script
appsmain.c:4%:5: warning:

2|

'main’ takes only zero or two arguments [-Umainl

H 681"3:‘[. .E_l\RTT on smart loong“caogos—OpenLoongsonLiblc
F:“A E, ]

—master\OpenLoo-ng

K 3.13

3.4 PHANEIT

TAEME 3G, BT IR B SeiE 3, USBETTLRIZLE B, M
AAdity, \PHUMEGELF, FEHLEIFRIRAE DN . PUTTY 6] & AT I .

PtftpliR sy, I8 IRSS H 3% IOpenLoongsonLiblc 7 ) H SR 2% 2 IPHudE, fn/&l3.
14178

iBiTaR 4 “mingw32-make” g FFEF

‘3? Tftpd32 by Ph. Jounin = | =l 28 Qi- il a===4 —
:I Current Directory - Browse .
: | o o, | LigEit RS E
i|| Serverinteriaces [133.169.2150 Tel 11b/gén Wireless LAk ~ | Shaw Dir
)
1| The Server lTFtp Client | DHCP server WGuslog server | Log viewer | 4 |, Openloongsanliblc -
peer file start time | progress bytes ke \ dest
i
J doc
4 src
: app
1 2. 12 titp 4
h 2. HEE tfip BABOIPHA -
lib 1
i‘ =0OEz 1
; FHEARISES (9341)
i 4.bootFpmoniiiff
L S.linuxZEfEE
I [« T b
il 6. TR
g About Settings Help 7.ejtag AR R EEEFEIRH
e — = 8.tftpshare
A =
- 9. TFEER
z 10THEEC1CEIET &R ( I/ ) <
Linux #5% -
& .
S RBELT 3 TP
a N [FEsEw | W mE |
" |- R

K 3.14 5% thtp MR E ik

Ja IR, AN
Wi, MRS EIZITmS, WERIZE, Hashtftp L ff)OpenLoongsonLiblc/s

sy,

PMON>reboot

SRR S, A3 % £ U a2y o
PMON>set al tftp://193.169.2.150/OpenLoongsonLiblc

36
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(& coms - purTy [E=NEERS)

K 3.15 JFRHNZE OpenLoongsonLiblc B3

3.5 BITRIER

KRBT AN ST IR . A& kmain.cH (1 main g %4 :
int main(int argc, char **argv, char **env, struct callvectors *cv)
{
callvec = cv; Il X5k TER)Z G 7 el PMON 424 14T ENTh e
bsp_init();
Il MK gpio---------------=------
/*
* WA gpio 1F % i A AR SR
* led [Nk 10 ¥k
*/
test_gpio_output();
return(0);

& test_gpio.cH fKjtest_gpio_output()eR %L, ¥ LED H 152 450:
void test_gpio_output(void)

int i;
unsigned int gpio = 52; I BEE R v2.0. v2.1. v3.0 #A XA led

Il ¥1gatk
gpio_init(gpio, gpio_mode_output);

Iy 10 ANETRRE, N5 gpio52 A led, T LAE W led 4R 10 K
for (i=0; i<10; i++)

gpio_set(gpio, gpio_level_low);

delay_s(1);
gpio_set(gpio, gpio_level_high);
delay_s(1);

}

return ;

Giik)E, ERIFRIUR, FFRI L ILEDL I AT et 1SR
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FAE ETFRT-Thread BER LR IFIZAT

4.1 M tftp fRE23INEIZ4T RT-Thread

BRI RIFET PMON B30, B PMON 14515 Linux —RE5| SRR, A T#k
HRS 2 M Linux REAK) . JE3 8 H I thtp iS5 48 FEBVLBINAE, JFEBhistT, BRA
A7, VERE A X A7 2o AR X AR T 38, B R e e, TR,
TETESHE 4.3 1. KB PMON H i E Bsm 4.

BRI RACE R IR, 8IS USB-TTL /MR, R L E 115 PCHLIY USB [, i
PUr M2k . il 4.1 T tftp, W E LR RTT W35 72 2E rtthread.elf (13045,
FERMR G S, 3N PMON. 12174

PMON>set al tftp://193.169.2.215/rtthread.elf //193.169.2.215 & tftp AR 55 =% IP Mk
PMON>reboot  //E )3

» GTEHL » FHBEE (F) » rithread » rt-thread » bsp » Isledev »

REE =FEV IRM =2EAH

BRRET v g #ZE

B Thtpd32 by Ph. Jounin
& lpcaoex

& lpcs24
& lpc214s
& lpc2a7s
& Ipc5alox

=)

& |pcS4608-LPCXpresso

% Islbdev

@ lslcdev

. applications

build

@l drivers

& libraries

% m16c62p

&% mbobfs00r

&% mbobfs06r

% mbobfs68r

% mbIbf618s
% microblaze
% mini2440
& mini4020
& nrf51822

164598 Y
i @@t-tm;nd\bsp\lslcdw
E=ETn (= [ wA |

B4l wHE titp B4
BB H 3 RT-Thread [ 4% HtJa, W 4.2 TJF PUTTY. BT R, N

5 2 BRI rithread.elf hnZk 208 % k.
(£ coms -P‘ur_rv‘ (= © [t |

m
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K 4.2 FIFF RN RT-Thread J& J5 3 AL 1H

4.2 1247 finsh shell

finsh J& RT-Thread 41745 (shell) , #RME—EMH P Em ST EERZD, £
BHT AR, BFRGMEE. finsh LRFIMER: O C BEMRERLEN, N7 ER
ZHcestyles @ Hgiam A, Az X FR A msh(module shell).

R4 finsh BRUBLAZ msh, ZBAF, wIEAM Linux shell —FE#fEdr 4. Hob—1
P c-style, BEARZE C B EMS . CiEERIEXBBEEAT, finsh BEWEIRNTHAT K
o CIEFRFRIAN, MM CIEEMREORA 7 A0 M 2 R B 4 R &,
A e ae g s AT 7 AR &, X ROy R S R R A s

fEmshiiE 0T, finshizg 4T 77 2518k T-dos/bash %A% Gishell .

EMARSIR, CiEFRREHNIFRIES, WE shell 742 C1HS X,
AR AT o H BRI . IR I8 H R e, — R 2T & il PC HLiE
PLERIEIN, W WER 7 VER, B0, USB. LUK, wifi 25, —ANRIGHT shell NiZn]
PAYEZ iR il B TR, finsh 123 T e et £, finsh izfT I &AM, ErLL
i H /LR /USB 255 PC HLIHATIE S . B 4.3 72 finsh [SPrig TR E . FFRIREAT
RT-Thread, J:fiie T finsh 24, J@id & O PCHLIER:, PC LigT PUTTY Mzl &,

4.3 finsh sbriziTiER R E K
Y% FTab 8, #4272 FTA Fshellay 4

RT-Thread shell commands:

version - show RT-Thread version information
list_thread - list thread

list_sem - list semaphore in system

list_event - list event in system

list_mutex - list mutex in system

list_mailbox - list mail box in system

list_msgqueue - list message queue in system
list_memheap - list memory heap in system
list_mempool - list memory pool in system

list_timer - list timer in system

list_device - list device in system

exit - return to RT-Thread shell mode.

help - RT-Thread shell help.

ifconfig - list the information of network interfaces
dns - list the information of dns

netstat - list the information of TCP / IP

ps - List threads in the system.

time - Execute command with time.

free - Show the memaory usage in the system.

N list_thread J54% Enter 8, FTE1H MATE T HIZ6FE
msh >list_thread
thread pri status sp stack size max used left tick error

tshell 20 ready 0x00000144 0x00001000 12%  0x00000002 000
tecpip 12 suspend 0x0000015¢ 0x00001000 12%  0x0000000d 000
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etx 14 suspend 0x0000010c 0x00000200 53%  0x00000010 000
erx 14 suspend 0x00000114 0x00000200 80%  0x00000006 000
tidle 31 ready 0x000000dc 0x00000400 22%  0x0000000c 000

& A\ version J51% Enter £, #TEPHRTThread A5 B -

msh >version

\ |/

- RT - Thread Operating System

/ |\ 3.0.3 build Mar 8 2018

2006 — 2017 Copyright by rt-thread team

N exit J51% Enter 8, NIEH msh, #EA c-style #30. 7F c-style #X, Av4#BE NS
5, WATEN Hello /5 244 “hello()” -

msh >exit
finsh >hello()
Hello RT-Thread!
0, 0x00000000

42 ETERBEREFR—NEF led NLE

1EH AT BRI TR 3 #E —A led AT INERITARIT . JET 28 1c WIIs1TE (PR
4.475), 16 W KZ ST B 3 \rt-thread\rt-thread\bsp\Islcdeviapplications T %5 MR XD test_led.c:
/*
*File : test_led.c
P led #2 D4 finsh/msh HizfT
1. test_led() / test_led
*/
#include <rtthread.h>
#include "../libraries/Islc_public.h"
#include "../libraries/Islc_gpio.h"
#include "../libraries/Islc_delay.h"
#define led_gpio 52

/*
* AR gpio 1F % IR AR SR
* led [N 10 Ik
*/

void test_led(void)

{

inti;

Il ¥1gatk

rt_kprintf(*Init led! \n");

gpio_init(led_gpio, gpio_mode_output);

gpio_set(led_gpio, gpio_level_high); I 387 4T BRIAKE K

Il A 10 NMEZ B, A0SR gpios0 R4 led, WIATLLE W led [A4% 10 ¥k
for (i=0; i<10; i++)
{
gpio_set(led_gpio, gpio_level_low);
delay_ms(500);
gpio_set(led_gpio, gpio_level_high);
delay_ms(500);
rt_kprintf(“current time: %d \n", i);

}

return ;

}

#include <finsh.h>
FINSH_FUNCTION_EXPORT(test_led, test _led e.g.test_led());

* SHF msh mdRS ¥
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4% LT RT-Thread #:1F R A2 4T

MSH_CMD_EXPORT(test_led, test led flash );
HEN env RYRTE, EFRIEFART, WK 4.4 Fos. BT test_led.os

1. ConsoleZ - Administrator: ConsoleZ command window

File Edit View Tabs Help
Fiarir v | 4| = | T OV search.. - Ehe D

Ready 12336 80x25 80x500 100%

Kl 4.4 VI test_led.c SOAR IS B BT ik LS
HIFFF R, N c-style 155X, #% Tab 8, "JLLEH 5 H T test_led A% shell A4,
WK 4.5 frs.

COMS3 - PuTTY =

Kl 4.5 #EA c-style #i3X B R shell 4>
G “test_led()” J51% Enter 4, IR LLZEAT test_led A%, lediA4R107K, 12
Hll S FTEITFEL 10 Ik, ik 4.6 AT
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—— read status from hardware pin

able for finsh

Kl 4.6 1= & HIBAT test_led BN shell #4455

4.3 RKEFTHZE flash 17

R O WA e, "PERT FEE flash.

BT RAMCERAT YR, @it USB-TTL /MK, #EEAR LiE 05 PC AL USB 1, &
P2k . BB LN RTT WAZZn it 724 rithread.elf (SCfF396. R IR b G425
8k, HEN PMON. &1T#4:

PMON>mtd_erase /dev/mtd0 57 X mtd0
PMON>devcp tftp://193.169.2.215/rtthread.elf /dev/mtd0 /& i rtthread.elf & 4 X mtd0
PMON> set al /dev/mtd0 IR BR324, H3M nandflash [¥] mtd0 53

PMON>reboot  //E &

4.4 Bt 1c BiBITE

PRI FH AR E A R T Bt 1o B, RATEMR A, A SO SO
KE T, %ML https://blog.csdn.net/caogos/article/category/6814576
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BRIERGRE

5 NIZEK finsh shell HiE4THR
5.1 RT-Thread AT RS 1c BREHEAEBESTE

RT-Thread N #H H sk 454404 :
bsp //4EAN 43 3 AR 2 3k 30,
components //ZH

documentation //32 4% B

examples /175451 A0S

include /615 13k SCA4F

libcpu //A~[R1 4844 CPU H3k U4
src/l P EZIRRY

tool /{3 ifIAH G T A

bsp H 3% FAEE R — 032 080, Horf/bsplislcdev NS 1o MIBKEN ORI S
/bsp/lslcdev
|---  ./applicatons
[--- Jmain.c
[--- .ISConscript
|---  .[drivers
[--- Inet
[--- ./ mii.c
|--- ./ mii.h
|--- ./ SConscript
[--- ./ synopGMAC.c
[--- ./ synopGMAC.h
|--- ./ synopGMAC_debug.h
[--- ./ synopGMAC_Dev.c
|--- ./ synopGMAC_Dev.h
|--- ./ synopGMAC_Host.h
|--- ./ synopGMAC_network_interface.h
|--- ./ synopGMAC_plat.c
|--- ./ synopGMAC_plat.h
|--- ./ synopGMAC_types.h
[--- ./board.c
[--- ./board.h
[--- [display_controller.c
[--- display_controller.h
[--- Jdrv_can.c
[--- Jdrv_can.h
[--- Jdrv_gpio.c
[--- Jdrv_i2c.c
[--- Jdrv_i2c.h
[--- Jdrv_rtc.c
[--- Jdrv_rtc.h
[--- Jdrv_spi.c
[--- Jdrv_spi.h
[--- Jdrv_uart.c
[--- Jdrv_uart.h
[--- Jhw_i2c.c
[--- Jhw_i2c.h
[--- .ISConscript
[--- touch.c
[--- Jtouch.h
[--- Juart.h
---  libraries
[--- [lslc_can.c

43



5% NIK finsh shell 43471

[--- J1slc_can.h

|--- . Islc_clock.c

|--- . 1slc_cloch.h

[--- [ 1slc_delay.c

[--- [ 1slc_delay.h

[--- [ Islc_gpio.c

[--- [ Islc_gpio.h

[--- JlIslc_i2c.c

[--- Jl1slc_i2c.h

[--- Jl1slc_irg.c

[--- Jl1slc_irg.h

[--- J1slc_pin.c

[--- J1slc_pin.h

[--- [ 1slc_public.c

[--- [ '1slc_public.h

[--- [ 1slc_pwm.c

[--- [ 1slc_pwm.h

[--- 1slc_regs.h

[--- J1slc_rtc.c

[--- Jlslc_rtc.h

[--- [ Islc_spi.c

[--- J1slc_.spi.h

[--- [ Islc_timer.c

|--- [ Islc_timer.h

[--- J1slc_uart.c

[--- [ 1slc_uart.h
[--- ./ Sconscript

--- .[config

--- ./ Kconfig

---  /lslc_ram.lds

--- ./README.md

. rtconfig.h

-- - /rtconfig.py

-- - /rtconfig.pyc

--- ./ SConscript

[--- ./ SConstruct

H 3% Ibsp/lsicdev/libraries/ S 4RI 4.4 5 s ARHLE SO H% fbsplislcdev/drivers/
NS NBREEAR NS PR 2 TR B SO, B IR TARMLZE R B SE8 RT-Thread #2044, 45
BTN RE R IR S ST A

J& Bl — AR & A main SR BT SR PAT IR, (ER TR TAER main.c H 1) main BRI 25 92
5B b RT-Thread Bfil 17— L85 Zh477, AU T 45 #AER) main K. R4 main i

BORTE A B S R Bb i R, 7ESCHF Isre/components.c H:
int $Sub$$main(void)

{
rt_hw_interrupt_disable();
rtthread_startup();
return O;

}

ARG main RECPE - AERH ARG A PW, B oAE RS NZ. R
rithread_startup B, 04T ER %K rtthread _startup, 1% B3t 7E 14 /sre/components.c |7

int rtthread_startup(void)
{

rt_hw_interrupt_disable();

/* board level initalization
* NOTE: please initialize heap inside board initialization.
*/

rt_hw_board_init();

/* show RT-Thread version */
rt_show_version();

/* timer system initialization */
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rt_system_timer_init();

/* scheduler system initialization */
rt_system_scheduler_init();

#ifdef RT_USING_SIGNALS
/* signal system initialization */
rt_system_signal_init();

#endif

[* create init_thread */
rt_application_init();

/* timer thread initialization */
rt_system_timer_thread_init();

/* idle thread initialization */
rt_thread_idle_init();

[* start scheduler */
rt_system_scheduler_start();

/* never reach here */
return O;

rithread_startup BRI &K KFEAT I TAEA . RPLE W WIEG AR AEE . BN A5
Bi%s; FTED RTT MIARAS; VIWAL RGeS 2% VI RGUAERS: VIEILNH; B R
GUERTARERE; AT INGRE: B RGRE.

ATLVE B RGAEV A rt_application_init BEL, JE3) 1 main &fE, EZAREMA TR

%4 main_thread_entry #1, 1247 1 main pR%, X2 TE main.c H A AR 9 main e84
/* the system main thread */
void main_thread_entry(void *parameter)
{
extern int main(void);
extern int $Super$$main(void);

/* RT-Thread components initialization */
rt_components_init();

/* invoke system main function */
#if defined (__ CC_ARM)
$Super$$main(); /* for ARMCC. */
#elif defined(__ICCARM_) || defined(__GNUC_ )

main();
#endif
}
R I 2 A BR AL
rt_thread_delay(RT_TICK_PER_SECOND) ; HZERT 1 7
rt_kprintf("Hello world!"); IHTENZFFEE “Hello world!"

%5 X RT_TICK_PER_SECOND 731} rtconfig.h HiE S, 4Hi{E A 1000, FonkE—
FRER 24 1000 NI BH A, T RIB AT I R . SERT SR L rt_thread_delay AT SE
L ms AN LERT . T EIRR R rt_kprintf 28000 F C &S 19 printf i %, A FEARZ T
EH G

5.2 7E finsh shell Hiz/T0REF

5.2.1 A4 shell
FEFENR BRI, BERRGHIZR, WA R, SERa R FREHE AL T

45



5% NIK finsh shell 43471

St ENA BT ? R IR v EAUE AT LR M VU AN T 2, BT . JERITE
PN AR, Bonds. SR ECATHENARERCE, (HILE 13E RGUEA CREIE A,
THENRIATT R T —FitE, BRZHPMARG S, WG, RS HRIERS, K
BAERBPATIERIRBIGH . INMEF B —Z e QEERE RGNS, Fr VSR
A shell,

FERF ARG, — I AR AR BRI AES AN printf HZE4TED, 24
BUT XA T FHFA I AL . Ly T RT-Thread iX N2 2EFE R 48, WA HIE A
I Z) R G H RIS ATIRES H FahEm RGRE, BT LE shell A4, BEEEHATH
RLRRECGRAR TR ERMGEE, BT T A

5.2.2 #iR finsh

W1 4.2 5k, finsh /& RT-Thread () #2474 %, ft— B A FEm AT ER O,
FEHAT WK, BERFAEL, AT LA AL shell 11 fi5F, B “finshell” .

finsh SCRFPIFIARE: C B &F MRS, AT SO ERRZ A c-style; £ Gian 21T,
AR S FR 9 msh(module shell).

C g RIAAMBERAT, finsh BEMITHAT KH S CIiBF HFRA, FEHZERLC
TS MR B0 A 7 A I RS R K A R AR, A E AR iy 4T R E

7E msh AT, finsh 124777 2UZE LT dos/bash Z54% 4 shell.

A AT AT TARRE N : P & i A A 247, finsh 38 16 B a8 A 132,
FEBTAINNZY, SRJE BN ER B (NRREER) , G R4S, AT Bk U i [
I, Wik 5.1 B,

list_thread()
Iist_timer()J Thread
-+

;1;”00 finsh shell console
device
rt_kprintf(...)
rt_device_write()
K 5.1 finsh shell i) TR
5.2.3 finsh K%M
finsh SCRAEEEAH) C 18 & Bl R MR 5.1 s,
# 5.1 finsh SCREHAN C 15 5 Um0
Hm A ik
void THEEN, R TA@R
char,unsigned char TR
int,unsigned int TR A
short,unsigned short TR
long,unsigned long KR A &
char,short,long,void FRE A

£ finsh {247 L, S\ iR B 2R C Rk T DI iR A F AR E A%
P unin 5 struct S8 A FE.

finsh SCHF Tab #EH BN, HRARMANEFTFRFN 2T Tab SR 2 FTED 41T TG 7T
5, AFESATFHA A LN E. HOCEBAT S T T Tab 8, &R ITER
wa, FHEME, TPk, 2. R msh RE, MA—DNFERE, A
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BUL =% 2 505 ek B 2 07 3B sheh 4z, WP RS 2T H % T RSO At T +b
o

e CINDN IR kAN DA S oW Tt 1 B 22 by o A 1 ] 8

AT finsh 4% 8 A BIE FU B G « AN SCRF Ctrl+C 2542 ) B b Wi i &, HANSCHF Deleate
BB -

5.2.4 ETF finsh BITRERESF

W% bsp H Islcdev 4332117 applicatons H 3% FAZAUE main.c SCAFH main B84, Z&H P
main %, WRNZES). R E SRS IEW BT S NMER . BT Isle WikEF 2
AR R AS, AT UYRS kL, 1E finsh AT, HMEIZITE R, 53
WHRTERUE, TR 5 U (1) BR A0S I 2] main pREH

ASCJE T T35 R X MO, RS S AF sk 55 3 finsh o, 7E8 M & A B
Han A JaA1e4T . e aT LS H 2 finsh A (1) pREU8CE 2 main i3, RIS shELRLE
17

RT-Thread it {24t — N OE B &, HAH—A> sample package (% 5.3) , HHl
L5 W P SO R GEFI M DA DRI T, IX BR324 A A finsh (msh)
75 G A shell, 58 R E A

5.2.5 finsh (c-style) J5#fE

TARARES A test_hello_cstyle.c, JE %) applications H3& T .
[*test_hello_cstyle.c*/
#include <finsh.h>
int var;
int hello_rtt(int a)

rt_kprintf("Hello, world! I am %d, this is c-tyle OK \n", a++);
var =a;
return a;

}

[*fdiFH finsh [ 8820 5 H 72, 5 A c-style Hn &

FINSH_FUNCTION_EXPORT (hello_rtt, say heIIoto rtt)

FINSH_VAR_EXPORT(var, finsh_type_int, just a var for test)

(5 finsh F Bk #5512 BRI B 44 4 hr/

FINSH_FUNCTION_EXPORT_ALIAS(hello_| rtt hr say hello to rtt)

(5 finsh ek #5525, 3 R msh fR) i 2

FINSH_FUNCTION_EXPORT_ALIAS(heIIo_rtt __cmd_hello_rtt, say hello to rtt- List information about the
FILEs)

B8 X —A k% hello_rtt fIAZ & var.
B finsh 44 75 G155 Sk 30

#include <finsh.h>

X FEM finsh FAIH TS (RBBHEE) , & ELME rconfigh F5E X %
FINSH_USING_SYMTABL, —#&ACE T finsh j5iX —iE i A &k
#define FINSH_USING_SYMTAB

@ FE R

K 7% 5 X7 20K R BRI AR & 5 3 finsh, X HL R $ 4 AR 8 4 70 JEOR 4 7
FINSH_FUNCTION_EXPORT (hello_rtt, say hello to rtt)
FINSH_VAR_EXPORT(var, finsh_type_int, just a var for test)

A LK oR U B i 44 4 e
FINSH_FUNCTION_EXPORT_ALIAS(hello_rtt, hr, say hello to rtt)

i finsh ()RR %S H 22t mT LS H s msh (654, 22 991 2 BR B & 1E SEBRAF U, msh
Fin 2T Ea2 i emd_ PRI B U07E XA test_hello_cstyle.c 5 —1T¥N:
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FINSH_FUNCTION_EXPORT_ALIAS(hello_rtt, _ cmd_hello_rtt, say hello to rtt- List information about the
FILES)

X L k23 hello_rtt RECE Ay 44 __cmd_ hello_rtt 5 H F) shell . SHATX M4
B, EoBRERN A, HAESR msh ar A . SEBR b, A0 finsh shell 78 2R dr &0,
X SRR FHEA IR, SR — SRR I A 20 R (9 B2 R 28 msh TR i 2

@ EERA TR GEARMD

DA BR ) 77 G 0 A &R ok B s AR 0

void finsh_syscall_append(const char* name, syscall_func func)
void finsh_sysvar_append(const char* name, u_char type, void* addr)

BATE R WK 5.2 Fin. BN cstyle 773K, 1217 hello_rtt (2) , IASHCN 2, &
BE N 3; BITHARE hr (4) , BIT5EM)E, 28 var Mai{E N 5; &/JF1RIE msh 773,
BATaA “ hello rtt9 7, (HZ I E AN SETCIFEALHIEN o

. . . @ — &1
Serial-COM3 - SecureCRT Pp—— =

XA REEP SRV ER0) 8D By IRy #=EH
HHPDY Ba LEe HHE e & S
" Serial-COM3 4 b

exit -
finsh /=hello_rtt()
Hello, world! I am 0, this is c-tyle oK

1, 0x00000001

finsh /=hello_rtt(2)

Hello, world! I am 2, this is c-tyle oK
3, O0x00000003

finsh /=hr(4)

Hello, world! I am 4, this is c-tyle oK
5, 0x00000005

finsh /=msh()
0, 0x00000000

msh /=hello_rtt 9

Hello, world! I am 2, this is c-tyle oK

msh />l

m

i
3

P
-

R Serial: COM3, 115200 15, 7 1947, 7751 VT100

5.2 finsh (c-style) 77 RERIESLE B
5.2.6 finsh (msh) 7 #fE
TARACHS M test_hello_msh.c, Ji & % applications H 3% T .

#include <finsh.h>
int hello_rtt_msh(void)

rt_kprintf("Hello, world! this is msh\n");
return 0;

}
MSH_CMD_EXPORT (hello_rtt_msh, my command test);

fi I T i 2 B 00 :
MSH_CMD_EXPORT (hello_rtt_msh, my command test);

i 2801 msh 730, SR UT

int mycmdarg(int argc, char** argv)

rt_kprintf(“argv[0]: %s\n", argv[0]);
if (argc > 1)

rt_kprintf("argv[1]: %s\n", argv[1]);
return 0;

i/ISH_CMD_EXPORT(mycmdarg, my command with args);

BRHUE P AR arge RBRITR SHH 20N 1T S8 (MBS ST E &) 5 argy
fiﬂﬂ%ﬁ’h’%ﬁﬁé\ TSHA, u?ﬁﬁéiﬁﬁﬁ%a B msh BTHR I oy BT, B
PAF A AT S50 18 RS AN main s —3. X vﬁ’%ﬁlﬁﬁ%%&ﬁﬁ&%ﬁ, it
ALV RSE G, R AREARI S8R AL A N R E B .
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ZERUNK 5.3 AN

= Serial-COMS3 - SecureCRT > L] = B |l
R @50 =BV EE0) EBm Bas 1By @

ABVRAN nn BB FH 0 F .

“ Serial-COM3 4 B

msh />mycmdar
ar%v[oj: mycmdar g
| J>=mycmdar

ar‘ gv[O] mycm arg

v
H f>mycmdar 01
SF%E?% pge
ﬁ f>m§cmdar str 1 2 3
argv[0]: mycmdarg
ar%v[l]: str

m

e Serial: COM3, 115200 7, 7 13T, 72%| vT100

A T e -

K 5.3 finsh (msh) 75 \#fES
5.2.7 RT-Thread H&#r4

Br 7 H O XS E finsh F1 6%, RT-Thread 24 THA ., WHPNE M L.

@ finsh (c-style) J7=RfIN B s

7 finsh (c-style) % Tab 7] LLFT ER < 410 RESCFFHTA 75, AT LU list()
[, —E AR,

#£ finsh(c-style) s FH i & (HI CBEF IR0 , WAL C B S i B0 T =,
R Zisfsts “()” #4575 . finsh shell fifr it b sREU IR [BME, X T IRLEAAELE IR [BE ) R
o, XAMTE A B . BEEEmTE B AUE SO SAH R % .

TRYE RGETAAER L TR, PATERWT:
Finsh/>list()
--Function List:

it

#t

list_mem -- list memory usage information
hello -- say hello world

version -- show RT-Thread version information
list_thread -- list thread

list_sem -- list semaphone in system
list_event -- list event in system

list_mutex -- list mutex in system
list_mailbox -- list mail box in system
list_magqueue -- list messgae queue in system
list_mempool -- list memory pool in system
list_timer -- list timer in system

list_device -- list device in system

list -- list all symbol in system
--Variable List:

dummy -- dummy variable for finsh

0, 0x00000000

Finsh/>list_thread()
thread pri  status sp stack size  max used left tick  error

tidle  Ox1f ready 0x00000058 0x00000100 0x00000058  0x0000000b 000
shell 0x14 ready 0x00000080 0x00000800 0x000001b0  0x00000006 000

R ARG E T EIRE:

Finsh/>list_sem()
semaphore v  suspend thread
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TR RGP EARE
finsh />list_event()
event set suspend thread

TR ARG I FEIRA:
finsh />list_mutex()
mutex owner hold suspend thread

fslock (NULL) 00000
i2c_bus_lo (NULL) 00000
i2c_bus_lo (NULL) 00000

spil (NULL) 00000
spi0 (NULL) 00000
can (NULL) 00000
can (NULL) 00000

IR ARG E I AR

finsh />list_timer()

timer periodic  timeout flag
tshell 0x00000000 0x00000000 deactivated
link_timer 0x000003e8 0x0026931c activated
tepip 0x00000064 0x002691e5 activated
etx 0x00000000 0x00000000 deactivated
erx 0x00000000 0x00000000 deactivated
tidle 0x00000000 0x00000000 deactivated

bxcanl 0x00000032 0x00000000 deactivated
TR RGOS

finsh />list_device()

device type ref count
e0 Network Interface 0

i2c2  12C Bus 0

i2cl1 12C Bus 0

spil0 SPI Device 0

sd0 Block Device 0

@finsh (msh) 75304 B w4
msh #F, 4B a4 XU bash 284U, #&F Tab 485 0T LAFI H Y BT SCREI BT 2

RT-Thread shell commands:

list_timer - list timer in system

list_device - list device in system

version - show RT-Thread version information
list_thread - list thread

list_sem - list semaphore in system

list_event - list event in system

list_mutex - list mutex in system

list_mailbox - list mail box in system

list_msgqueue - list message queue in system

Is - List information about the FILEs.

cp - Copy SOURCE to DEST.

mv - Rename SOURCE to DEST.

cat - Concatenate FILE(S)

rm - Remove (unlink) the FILE(S).

cd - Change the shell working directory.
pwd - Print the name of the current working directory.
mkdir - Create the DIRECTORY.

ps - List threads in the system.

time - Execute command with time.

free - Show the memory usage in the system.
exit - return to RT-Thread shell mode.
help - RT-Thread shell help.

PAT 7 G158 shell AR, FIBLATEAEEER, LL cat Jyflfai 4. WsRITIT DFS,
FFIERAHER T SO &R S8, AT BLRAT 1s 5 21 HE A 24 R H 3%
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T H S N AFAEA Y atxt BISCAR, W ATPAT 0 A 4T ED atxt KINA, 41K 5.4 PR

Serial-COM3 - SecureCRT - O Qs — e P
MR SHE EENV EHo) FEm BHEs TR EEH)
AHNER AR S5 TR 0 H B
+ Serial-COM3 4 b
msh /=1s -
Directory /:
MMC_SD <DIR>
BSPLS1C.BIN 3619164
QT_RAM~1.CPI 73933312
ROOTFS~1.CPI 74739200
MTD1 <DIR>
MTD2 <DIR>
MTD3 <DIR>
NFS <DIR>
use0 <DIR>
usel <DIR>
ALTXT 26
msh />=cat a.txt
Hello, this 1is sSmartLoong!msh />
BisE Serial: COM3, 115200 15, 33 15f7, 7381 vT100 =5 =
5.4  msh #X TIZ4T bash A7 4
5.3 BCE RT-Thread 3t FTEHIFRE
7t env THEA, 1547 pkgs --upgrade 1 packages list, %1 5.5 ffior.
r Administrater: cmd ) . - am =hn= &1
B <1> cmd | Searcfy FPad-U-a@=

25V 6652

K 5.5 iZ{T pkgs--upgrade ¥ packages list
R JEIZ4T menuconfig @4, EC® RT-Thread b/, WE REHME 5.6
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[ - - - o e

Administrator: cmd - menuconfig

| BE% <1> cmd - menuconf Search A &L=

RT-Thread Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus
----). Highlighted letters are hotkeys. Pressing <¥»> includes, <N»> excludes,
<M> modularizes features. Press <Esc»><Esc> to exit, <?> for Help, </» for
Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

RT-Thread Kernel ---»
RT-Thread Components ---%
RT-Thread online packages ---»
[ ] Enable RT-Thread run without bootloader
[*] Using RT_USING_UART2
(64) The rx buffer size
[*] Using RT_USING_GMAC_INT_MODE
[*] Using RT_USING FPU
[*] Enable SPIB
[*] Enable SPI1

< Exit » < Help > < Save » < Load »

36 chars {10,11}-{45,11}%:{45,11} stream selection «180206[32] 1/1 [+] MUM PRI &%h24 (1011) 50V 6652 10
Kl 5.6 WHECESH
HHATCAU NI ECE, WS S BIRE, 88— N0 3 7B 5siE .

RT-Thread online packages --->
miscellaneous packages --->
*** sample package ***
samples: kernel and components samples  --->
[*] a kernel_samples package for rt-thread  --->
--- a kernel_samples package for rt-thread
Version (latest) --->
[*1 [kernel] thread

[*] [kernel] interrupt and critical

[*] a filesystem_samples package for rt-thread --->
--- a filesystem_samples package for rt-thread
Version (latest) --->
[*] [filesystem] openfile
[*1 [filesystem] tell_seek_dir

[*] a peripheral_samples package for rt-thread --->

--- a peripheral_samples package for rt-thread

Version (latest) --->
[*1 [peripheral] i2c device

[*] [peripheral] spi device
BB e e, 1BHIERAE, 1847474 pkgs --update, 7] FENIA 4R BIF KA. Wik
5.7 fizn, AJLLEHX BEH git T8k, ALl 2.1 (TR —wBeed, HHEPEREMN, 50
NEA I
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LES latest is downloaded successfully.

=> HELLO v1.e.@ is downloaded successfully.

ALl the selected packages have been downloaded successfully.

Operation completed succes

K 5.7 1547 pkgs —update NI C 4R B HIE
TNEGERSE, 1B TR 4 scons—j4 , TAE R R EL rtthread.elf SCAFS
iT RT-Thread XA SCONS #Ji T.#2, ATA duid &AL & 78 171X A3 rtconfig.h

T, OO T BSP Uk, GIRR A T BT 4 T R T
#define PKG_USING_KERNEL_SAMPLES

#define PKG_USING_KERNEL_SAMPLES_LATEST_VERSION
#define KERNEL_SAMPLES_USING_THREAD

#define KERNEL_SAMPLES_USING_SEMAPHORE

#define KERNEL_SAMPLES_USING_MUTEX

#define KERNEL_SAMPLES_USING_MAILBOX

#define KERNEL_SAMPLES_USING_EVENT

#define KERNEL_SAMPLES_USING_MESSAGEQUEUE
#define KERNEL_SAMPLES_USING_TIMER

#define KERNEL_SAMPLES_USING_HEAP

#define KERNEL_SAMPLES_USING_MEMHEAP

#define KERNEL_SAMPLES_USING_MEMPOOL

#define KERNEL_SAMPLES_USING_IDLEHOOK

#define KERNEL_SAMPLES_USING_SIGNAL

#define KERNEL_SAMPLES_USING_INTERRUPT

#define PKG_USING_FILESYSTEM_SAMPLES

#define PKG_USING_FILESYSTEM_SAMPLES_LATEST_VERSION
#define FILESYSTEM_SAMPLES_USING_OPENFILE

#define FILESYSTEM_SAMPLES_USING_READWRITE
#define FILESYSTEM_SAMPLES_USING_STAT

#define FILESYSTEM_SAMPLES_USING_RENAME

#define FILESYSTEM_SAMPLES_USING_MKDIR

#define FILESYSTEM_SAMPLES_USING_OPENDIR

#define FILESYSTEM_SAMPLES_USING_READDIR

#define FILESYSTEM_SAMPLES_USING_TELL_SEEK_DIR
#define PKG_USING_PERIPHERAL_SAMPLES

#define PKG_USING_PERIPHERAL_SAMPLES_LATEST_VERSION
#define PERIPHERAL_SAMPLES_USING_I2C

#define PERIPHERAL_SAMPLES_USING_PIN

#define PERIPHERAL_SAMPLES_USING_SERIAL

#define PERIPHERAL_SAMPLES_USING_SPI

AN AR AR HIZEABIRE, W ELZAE rtconfig.h A1 5E SCIEA):

#d Efl ne *kkhkkkikk

IR FIZAT, $%F Tab 8, 2KRIZ T2 nblss, WE 58 i,
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5% NIK finsh shell 43471

Serial-COM3 - SecureCRT EE ]

IR SEE BBV EHO) &Em BEs  TEL EEH)

o B 150 ¥

“ Senal-COM3

B BBg FHY 0

semaphore_sample
mutex_sample
pri_inversion
mailbox_sample
|event_sample
msgg_sample
timer_sample
dynmem_sample
mempool_sample
idle_hook_sample
signal_sample
interrupt_sample
openfile_sample
readwrite_sample

semaphore sample
mutex sample
pri_inversion sample
mailbox sample
event sample
msgg sample
timer sample
dynmem sample
mempool sample
idle hook sample
signal sample
interruqt sample
open file sample
readwrite sample

stat_sample
rename_sample
mkdir_sample
opendir_sample
readdir_sample
telldir_sample
i2c_aht10_sample

show text.txt stat sample
rename sample

mkdir sample

open dir sample L
readdir sample
telldir sample

i2c ahtl0 sample

pin beep sample

uart device sample
spi w25g sample

1ist file descriptor

pin_beep_sample
uart_sample
spi_w25g_sample
Tist_fd

B Serial: COM3, 115200 25, 7 25T, 74%] VTL00

£15.8 @I T HIRR R I G EoR KIS shell d7 4

5.4 RT-Thread ¥ P33R

WAZ R B E R G B Rl 2 R 4> . 8 5.9 A RT-Thread % K 2280 &, K
M OB TSI S QAP EE S | 2R R H R RSS2 )l A A T G N A7 T A pt
B, P E/NER & S 2.5kb ROM, 1.5kb RAM.

b

i}

b
}

R

RT-Thread Kernel SZBf Y #%: src
Object Management X %% 2 object.c
Real time Scheduler S} 1 & £%: schedule.c
Thread ManagementZi F2/& B thread.c
Internal Thread Communication £&f4 )35 ipc.c
Clock Management HJ 04 #: clock.c timer.c
Device Driver 10 % & IKz)): device.c

Kernel Library
P #%: kservice.c

CPU Architecture it £ #i: libcpu
Board Support Package #% 2% 37 371 bsp

Hardware {4, CPU/SRAM/Flash/UART/EMAC etc

5.9 RT-Thread M iR E 454
WAZ & A T ORIE N AZ BE SRST B 4T 1) — B /NIl C ERI R BE B 742 X4
WIS H i CEME N SH AN, 4 H GNU GCC HiFashl, i 5 2 Kt C
JE S
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5% NIK finsh shell 43471

CPU P MR F 4 T RT-Thread SZEFISAT G BAERD, WEH S0
AMEG A, — AN RGR SV IR, 55— MR EFE#AT BN ST SO, HoAd (1 #R
& C .

WAZT G E RT-Thread A% O BT EAR, B — Rl A 80 A T 1) % R SE B 7
Ko MET CIBFHAMNFERLRAGIRZ, BIERGZLEEHEKH C HEHMIL
WIEEIRAEREML. C IESIEAN—ITEPITENREES, — B & — P il 72
MR FETE &, FEFP 7 B RS e 1 U B A B 1 S R R — R ) o i — AN Tl
o

THT [ %o SRR SR 7 v CRIVTE g 5 G R VAR, TR0 6 R 150 1T) /& RT-Thread A% X SR Y
[Pk RT-Thread SERf#R(E RGP EAE—AVNEUN, EFREINERS, XM RASG
EaRM C iEEEH.

riconfig.h SCEFALT bsp TREHT, FEARXN RGHATHESH THAEE RGH
HI BB B 590 RT-Thread ] #5714 7T LLA rtconfig.h A 4&RE, 204 B & — 28 % 58 3,
FA P A7 LGSR 25 BT RGP SR ARRS AT 26 R4 1F, e 2808 B3R BY SR 0 A A% 5 4L AR 1)
FRIDIRERI H 1, Hln 5.3 TEARE T IR,
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EE

FOE ZE

AFLREMAL RS TAENHI A, tHE (RT-Thread WIZBIHHSSEHL) o

6.1 LN RGHMERA —EBEELE

T 2PN R SEA AR, SER R R H R 2415 7 Aok Tt M+
SV B RE, SRR R SR D A8 A7 5 0 (MMU, Memory Management Unit) .
SEIFERAE R G0 N A7 B 2 SR 2ttt bt 25 TR AR X, B 4% TR Atk 2 e A2 3L
XA AEFE BT R RA N 2 LR IS E RA MM SR 42 (Thread) , X
2 RT-Thread #:/E RG4 PRI HK.

AR I AL G AR AR A A A o BERE S A FR 3, AT — e 5 i Hh
bz A, 2R E T 5E s — I (ALY 4%, WiAHY test_thread_01.c AR«

[*4RH5 test_thread_01.c*/

#include <stdio.h>
#include <stdlib.h>

A

int main(int argc, char** argv)

unsigned long n;
double pi;
double sum = 0;
double t;

for (n = 1; n <2000; n ++)

t=1.0/(n *n);
sum +=t;

¥

pi = sqrt(6.0 * sum);

printf("PI = %f", pi);
}

KR MTERE ST FRT, WEIRIET, MR — N, Ba)E L2016
CHATY Hb, IR KR HIZAT, EIRHTEIH pi MR, &R,

LAER) AR TR B IR, MR IIMEEE SR . AT
—WULAERS, 56— ANERRRAL S — M RS IRSEAE, 2 TR SRS 1t RS e 4y A B
FR i o7 B A 32 (Rl B 25 S . B a4 RAY test_thread_02.c Jhy— ™ 31 (A Bt RAE 2R 72 -
[*4RH5 test_thread_02.c*/
void fetch_timer_timeout(void* parameter)

{
P BIRUE SR LAE R — IR RE
rt_sem_release(&periodic);

}

void fetch_thread_entry(void* parameter)

{

rt_err_t result;
rt_timer_t timer;

I QU IR E R 38

timer = rt_timer_create("fetch",
fetch_timer_timeout, RT_NULL,
RT_TICK_PER_SECOND/100, /* 10ms ] xE i 2% */
RT_TIMER_FLAG_PERIODIC);
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EE

rt_timer_start(timer);

while (1)

{
P SRS RIS 5 ¥
result = rt_sem_take(&periodic, RT_WAITING_FOREVER);
if (result == RT_EOK)

= RAEHEE *
fetch();

}

B, A2 fetch & — A —EIZTHIZAE, MG LU EERS 10ms 247 —k, &
FAEAE T MM R o SEIN R GEA B HORF B S5 A5 MR ST il A 0 B2 AE, SRR RS
FHRLR BN o X SRR 5538 S TR e AN R AT R IUAE : ST R PP £ 3 3l 5 A2 4% I ] 2 1)
PRREIBAT 105 10 LA PR G REASE T B 2 (10 18 0 AR 55 A2 140, A5 S (B RO R KIS 4,
LREAUREAT N AL BB, IR WA L, RERE — BURIR) “494 7 — T AN St
R AR B B AR TAEN G, BEF A R I B IE 2 ) R 74 L0,
Ipoed)E AR AR SR T — N HAE. IR A0y, A/ EHAT WU LAER, Joft
B MERG ST LE, 2 TARSE BUA i P Rl 2 R B

FESERT R, WAAETHE PR R AE T E AL TAE, FURS test_thread_03.c A

e

[*4R15 test_thread_03.c*/

1* B R A A B R+

void fetch_timer_timeout(void* parameter)

}

rt_mb_send(&mb, (void*) 1, 4);
}

1% X B A AT A AR 55 10 o AR 35 AR X/

void key_isr(int irgno)

rt_mb_send(&mb, (void*) 0, 4);
}

void math_thread_entry(void* parameter)

{

rt_err_t result;
rt_uint32_t mail;
rt_timer_t timer;

1 G JE PRI E I 3+

timer = rt_timer_create("fetch",
fetch_timer_timeout, RT_NULL,
RT_TICK_PER_SECOND/100, /* 10ms f 5 i 2% */
RT_TIMER_FLAG_PERIODIC);

rt_timer_start(timer);

while (1)

{
P SR+
result = rt_mb_recv(&mb, &mail, sizeof(mail),RT_WAITING_FOREVER);
if (result == RT_EOK)

switch(mail)

{

case 0:
pi();
break;
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case 1:
fetch();
}

}
}

KB SEILHI D RE RS s AEFAE% T 5 RG0S IS AR B IS, &5 H (R R i3
25 R B AR R AR B A Bl AT — S R 2R B RIS 5, IR Al (R R T AR st & 2
AR, BNZZRRRERGR LR “ 5SS fH.

FTUAE Y, SR R G0 P I 2R g A A — A B RS RO AR D B R e B AR, T
K IR 5 A A 55 19 7 3

6.2 ZRFENAILINEERERA

52 4 SN P AP BB AT RGOS AT, DRI AT T T S f I )
“RRIM 7 AbBR AN N SRR R R R RO A TR S TR R
BN R AN TR B LEITE R B TE . YA BRI ST 45 0 IE
PATI, R BENE LE B Goi 2 ST RGP Rl R I (] 5K

FA G (10 SN 8 10 2 76 ] 2 1 IR T8 P TE 0 M 0T S0 3 S AR A A . XA ] P
(deadline, 7 I EF I AIZI0), BLGA FB i —Leab 3, 51 vy N Bl A0 20 i 52 T
REBHSE, TR BN 24N, RETTRESAIN TR, Lt RI0H,

B — AN TR, YD EIER NI, RGN R R . P54 R LU
N, ) TS AT o T 7E JE AR RN IR, AATRT DA AT — e e A,
BN 5, Bl

AT LLE H, STl RGP T R M (0 R0, T SN (04T 45 75 T 5 — I 1) Py fig
[ S, T S I AT 4 T T DA ZE SERHT 5 BA I A2 AEEE (it ) o BT LASE RGBT
BROE—ANEL ARG, FFE BT S BA AR % 8B T 5 RE 0 T e B
PAT, AEE ST LLE S S R

£ RT-Thread SEIER(E RS, (E%RA T AFERLI, R RT-Thread gkt
IR AL, R T MESHUTH L FSCR R, Bl T IXAMES AR e 5. &
BRI S5 W B AR IR 64, A E B SR S 2T LA s A 28 A R i 2k FRid 25
L Linux — R H A& I FORCR, BRI 2RI 7] - SRR E ] . P2 T A5 X
ANRFIEZ Ab, RAREA A CHSLRIRR, AR FEEAT VIO, R SOE B R AR

LRAR AR SRR ECAT LASY A W o

@ TP RAEPHAT while(l). M FEVERE MR BT L A L CPU A
FARLIOENE, BIAEFR i rt-_thread_delay B8l Eahibie. F P B fh EBRAGFR
(ILRAR EH I, N T AEXANRE— E RS EH R IET, AWM.

@ RFHATEARARIEAER: # B AIGFER. do whlie() Al for() JA¥R4%, Bk
B SIER AL AKAMEIN, & “—IRME” 518, —EoliiTetE. JUTRiEE, %
Yk 2% A S .

6.2 iR TAEHLAH

fE£ RT-Thread SEif#fE R G, —MERBEIFARPAIE LSS EatthaT, LREMGIE
FIBARAT A2 AT LI AN E 6. 1 o

}
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FEFIZAT I

TR SRR | >

Hm e

W R (olbeTp 258 271
mag st =
. 7

Y fin " =
i

IR —_

K61 A AL

ZERE B BB AT 2D BR AT

O LB IELR.

D B ASARAR  FERIU 0 Z e AT T

@ CPU HuITL-E.

@ WA PN, AR O AT e AR 5 AR

LR AR AT DU ZRRE AT B M BRSS9 D0 BARRE (1074 i A 4 B 2
W R N ZRRE BB A I P o R T 4% S SRR A BA B 18 Se e vt Al 2 S 2k
FEIRZE CPU T, PRAELAEHAT HISEI A FPfE . CPU $ATEAE, $AT 8B Ja AR IR AL,
LR I B B T O N R BB S A R R o BN MR AT TR I T B2 ) CAEH L) o

6.2.3 REFEITH ETXHE

f£ RT-Thread HSER#RIE RS T, RS RAG JUARE, (HX IR SRR AL 1
FEFFIEAT R BN SOIRES, U8 e RANE B C4a S FIRE P AL T AT MuRZS I, 0 T8 Fe o BLZE
BAT 2 T

RT-Thread REFEATH LT XA ETE: TWIRFSIEFIAEL . THLEAE, sk
(78T

@ b 5 A B

b IR 95 R e it AR NE R, BB AR AT T O i — Ry ki
IR AU D, FERXN BT P AR SRR, BRI AR, AT
IESIE Y e e s
Function[abc_func] shall not used in ISR

Forpr abe_func mi A NAZAE BT IR S5 BIRE R T B s . AR EE R, R IRSS AR
Fe G RS TR/, RO W IR S5 2 1 4B 2675

@ NI

TN RGLRE T DB LR, ERA RIS R, AR5 o H A
GRLTRATAERS , AR AR B IS AT A R AR . IRl o 2 — MEIEIS, Hokim A RE
e (RIS R 2R b AN N I AE I . R SEAH SRR 8D o RT-Thread 318 2k 153 2
(rt_thread->cleanup [l R BREUNE T S HLEFEF . EMIBRERFERS, S5047 S FRIR
SNRAREAEZERGRE, RIEHENESRAS] (rt_thread_defunct A%, TR [al
Yoo AETRAPRASHIZAE) b, HIER R GBI R A 5 fa 2 78 45 R 2R P 58 A

RT-Thread SER#1F RGNS INLREIE IR AL 14 7 R4, 37 s BUT SRR A 4R
— B, H T BOEE S N G T a0 SRR AN SR DR AL, AT L
R E TS BRIRE, Bl RGEAT RS HIHE R, T CPU KM, RGE Bk alaE.

CPUIAAT
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X RN T EEARRE R A A RS NER; ASPASLES, &2
H 2 B 8] P T 2R e Im A4 S AR R B

@ LRI

HBEARER DB ARG P AT IR Z, RF P AR AT AT . (BN —
MBS IISE RS, WER— DS P RN TR A, B4 eI R m
LA AR AT RIPAT, WA T IR . Fr DAE SR AE RGO E R 2R
FHANBERB A SEIE A R, U ZEAT iR CPU i IR B 1T

6.2.4 LRIERE
FERFRIEAT IR FE D, —BUN Al R R Vr— AN FRre b 3 B8 iz AT . BT I 2 L&l
4y, BRRAY ARG, WNETE. JFEITES, BIERS S AR T ST B

DB ERPIRES . RT-Thread W) L MLRFDIRAS IR 6.1 fis:
% 6.1 RT-Thread TR FRRE

RE i

MR RIIT AR B T ARIS AT I AL T TGRS s EVIIRIRE T, A S
HiZ. HIRALE RT-Thread % € X8 RT_THREAD_INIT.
WARBHIERS . & R R DR N B UGN T R TR S5 A, BARAR 32 ) A B — B Ak 8] T
HlRE Hif, fEHERRET, KEAS5WE. HIRASTE RT-Thread H% & SLh
RT_THREAD_SUSPEND.
TERAPRAE T, BRI BN, SR IAT: — B ATz 7 e ik
MAIRA HALEREE, #IE RGeS I RE SR AR S LB T . IRSTE
RT-Thread H'{)% % XA RT_THREAD_READY .
LRRE AT IEMEIBAT. ARG, R rt_thread_self() BREUR Bl L FE 4L
BATIRE TIPS EZEALT, TTREA IR — MR T I8TRE . HRERE
RT-Thread K% % XU~ RT_THREAD_RUNNING.
MELFRIGAT AR AL TR HRES . KRS ATEAS 5L JR
A1E RT-Thread H1#)% & X N RT_THREAD_CLOSE.

RS

KAPRZE

RT-Thread #2 (it — RIIERIE RGMAE D, ([ERLEIPRSER TARE Z (8K HY)
o JUMCIRAS B R F G R WA 6.2 FTon:

{
$ s
& b
Y L
& & G
& < X
& & ®
rt_thread_delay 4
rt_sem_ta'kek
U R rt_mutex_take
apgpan —_—
RS .. v rt_event_recv
_________ rt_mq_récv
rt_mb_recv
rt_mp_alloc
rt_thread_suspend

e
ee?
e '(t cen®

‘t{_eufg\‘ S
P

K62 hftfnE
A A 1 H R4 rt_thread_create/init iE A FIWIIHIRA (RT_THREAD_INIT) ; ¥4
PRSI 2R 218 1 FH R %L rt_thread_startup #EA RG0S (RT_THREAD_READY) ; it
LIRS ARG P S 25 2SS E N AT IRES (RT_THREAD_RUNNING) 5 = 4b 1817
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RASHILFEIR R rt_thread_delay. rt_sem_take. rt_mutex_take. rt_mb_recv 25 pf #5 ok # 35 HL
AREVGIRIS, Bk N BHEEFDIRES (RT_THREAD_SUSPEND) ; AbTHERUIRASMILTEE, R
SRR IR R BESRAT TR B T HARMZ AR TR 1 52U, Rl Bl B2 RS . HR R A2
RSV rt_thread_delete/detach PR%L, # B MO KFARAS (RT_THREAD_CLOSE) ; Tfii
BATIRERERE, MRIBITER, LR REH 7T rt_thread_exit PREL, KPR
F UK AR .

6.25 LREEEAN

RT-Thread $2fL/ZA2 0 88 22 TR a4t 5 U : 7 RGP T H b # g
. AR BT ARRD AN AR 1L S W AR R T 5 2 A, FR G H AR 4 2 1T LA
R, BAEEERERES. RARASRF 256 MUK (0~255, FE B/ IR e g0
&, 0 NI d), fE BRIV E R RGH, o] DRSS hrig il ik £ R 3R 8 4
B 32 MUEHI ARG E : SIS IE T NEREH, AP —RAEH. £R
gith, 294G LY AT R S R R AR 2B, Y RT A ST 2 ey, A e R
b A ARIEAT

£ RT-Thread L2 1AL MSCHLF, A5 T —AN3% 256 MU AFIIEA (IR R
G KR 32 MR, MAXBRZE—MEET 32 MUEH AT RIEA), AT
FH E ARSI R Bk . XA R S N B R i — A R I R, kit
PJRFRER — RGN T HERE. KRG H N InE 6.3 fin.

B TN S S s e EE e
Iﬁﬁﬁﬁ".ﬁﬁﬁ.‘ ********* 1
fk5 %2554 -] IDLE |

Bl 6.3 LhFLtanih e gl

TEAR S NG] 1 F1 2# v, 5 =A2RFE: 2RFE AL 28FE B RIZkFE C. T4 AL B
MR LERE C B, AL LI 288 C BARIEAT, WATESERREH S 14 Bt B
AR (A #LH LSS5 A4 a3 21T

—MMEERFWR R R EE T a5 Rt “SrR1” SRR IAT BIPAT HRE
w A CAIAAN RS B AE RSt FUONXAS B4R i e AR B AR HE 1 R BE IR [R]
mBAWEME, Flin—NME n MRETESRI RS, WRIMUNKIREE, BaxA
BFIEDRE BT n AHOG, T — ANt L AR PR o T A K 2 WK IR 52 ) 2R G 1 SIC e
A G LR R A RE AR B AT B S G A B TR i, HRedt i R A AR S PR A e A
S BA R R AR AT BER . RT-Thread WA R 73 FAL R e R (O
MR O(), MIEMAERREMNZ AT , B I e A Peid b SRS Je 2 it i (1) 26
o

RT-Thread A%t 70 VRO 2 AH R e R 26 F2 o AR RO S 2 R 2R A2 SR FH I 1] e 7
AT IR (a2 il o U A i R B2 o BF ] 50 4% T BE AR 2410 R 40 o 8 ik e 4ust
GRFEAAAENE DL N A B BlrER 6.3 1, LR A FIZRE B —IRIEKARVFIZITH
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IFIRL 20l 10 NI BETT 3R AN 7 NIRRT A IR ALAE B R/ELAE A RO 453K (10
BT JEAREISAT, EIRTELRE A R T, LR A i, B
BEFFA AT HBBIR, 1T SRR RE N IS E SO 2T, IBAZRE B =B
FARS RN R G g LA T e BT S 384T BN RIS 18] v R/ AR AT BAE AR 4L
B XA AR N 45 7

P8 RT-Thread £kfs il 5 a5 AU SELZ R LS R BER 10730, PrBA AR GEh 1 2 2 e AL
ASZIRE], ARG NAFBEEAR G . 8 T IRIE R GRS 1, RGBT REHE
TRIER LSS R R AR LUISAT o ZRRE TR U R 2 TS R, — HigAT th AR
KT AL, I B E AR RS BN TR S BN I e RE ik R LS E S SLZI AT 22 D)
e (BRARZET R GUAL T W AL AR Py p B R LE R RE DI BRIRAS )

6.3 LLIEEH
RT-Thread 272 184N OISR IR 8RS, 76 5.3 v & M A B 88 F#k.
6.3.1 LKEREREO

AT 25 B R e L S e 2R )y SRS, 2R AR D Al AR Wl aa b Ja B
Wy PATIHE. AERE TSRS, Wk 6.1 Fr.
#£6.1 LRAEMSRED

BRI AL fifiig
rt_system_scheduler_init() BRI RS S AT
rt_system_scheduler_start() BEAER: RV TR )G T
rt_scheduler() PATHE: FTEIFELRERNPAT, WHERE
rt_scheduler_sethook() WERT: TR A0SR — AN R A T A A FE R FE D4

t t itical
renter_eritical) VIREIRBE: AEHT RS BB RO ORI, TR R e
rt_exit_critical()

@ 28 vIaa

TE 253 B 75 E AT R LS 061k,  DIWIIR L RSB EE I B — e R AR &
VA FE BRI AE A AT LA FH I T ) R R
void rt_system_scheduler_init(void);

TR ZEEAZ e AW RSP R .

LA L AR RIZ N OB AN ZAR VT Al I, Bl 2 22 4 0, 3R Re e R B IEWRIIAT J9,
AN R R LR S, T RT-Thread 7E R%0)8 st & AT TR E R Y6
th, AP RS TZEORER, ARE R ZEO.

Q@ HEhARER
FERG MG, 7 2R i L I ) 5 — DRI A 40AT, 7T AR A N i
PRAE

void rt_system_scheduler_start(void);

TEERNR: ZEREAZ S A W RS R .

FERIZA BN, BB ARFE DR a S2E, Ratifd £Hdr. 5
HMET XA BT, DA WAL, BIORAIE R S8 2 /D R4 3] — M40
ZFEIAT . WERELR KB AR B T RT-Thread S&E RSV TG ES) T
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VRS, AP RTEE Tz ONER, WATREREHZEN.

@ PUTIHE

TE R BE RS AAT — R G I R 2RI oa s T ) R e S
void rt_schedule(void);

TEERE NS R RZEN: AT P ARS AR R A

WHZEANRESE, REASUHE - RRGETRESHERE, GRS HTZHE E &S
FeRIERENS , RGBSR AR L . R T IRSS R b AT LR XA ek £
U SRR AT S IR 26 1, B il 3 N AT I ZaRe S R ZE ) B B A e 2, (e
W il 25 1571 2 A B 5 R JE PHAT ELAE AR B S CRIR W (I 26A%2 B R SClHe) |, &)
BB Hbr e 2.

T RT-Thread D& 1% BB AFEPATHER RS AP b, BHIHUTHE, H
FURTRE [z O ER, AT ER %D

@ VLB P AR T

TERGICATIN, KRG TAREAT rhWrfilk . ST, D)4 2 AR SRR sl 2 A2 [a] 1)
P i, RGN BRSO RGeS e, S T ARRITELE — M ZK
AT ARER AR, U8 T T A R SR B — M N A8 T R R, PR AR DR AR
RAG BATENH K B AALE RGEBAT ARV, XA 7 SRR A H -
void rt_scheduler_sethook(void (*hook)(struct rt_thread* from, struct rt_thread* to));

TEEENE: R R LN AT rh ARSI A

BCE TR BT T P IR A T B E R RGHE R T, BRGEHAT ET
SCUIHRI , XA T RS R SR

B BRAL TN O], A AMERIR AT R R B RSt AT A IEE (FEH T R A
RVFHA RS AP, BEANZSFECHRNET I B CHEE) .

¥ R A IR
void hook(struct rt_thread* from, struct rt_thread* to);

TEEER: R LN AT rh RS TR

TR AN SN 6.2 R,

®6.2 HTRBNEMASH

ZH i
from RGP BN ) R d s g
to RGP BN e B SRt d s i

® I

B EE RS BRI ARG AN AT

AR EOE: WA RS, R BB, R RS N, RS R S
T, BT EE | S AL R ERAE, WS A S SLZIPAT e, BRI AR T A
PR EL I A e AT N — IO L.
void rt_enter_critical(void); /* #ENIfAX */

SRERRITS: MIAH T REN, SXEERTS . RS HEAEEE EEit
Fe R ERAERR LS, IR LA AT AR B R S RN R AR 2, KU B XA Al S A
PAT; WRTCHE SRR RFEHL, T AR EEPAT U SS
void rt_exit_critical(void); /* 1B HiIEFIX */

A5 FH 1A B AR B 5 AR B v R
rt_enter_critical(); /* BEAIEFX */

P PR AR B B~
rt_exit_critical(); /* BHIKFHRX */
7 & ¢ rt_enter_critical()/rt_exit_critical() AT L Z ik E WA, HEEH — K
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rt_enter_critical() mt4 ZiAR T R I — ¥k rt_exit_critical() 1B HIERAE, BRI R KIRE L
65535,

6.3.2 LKEETHEEO

—ANRFER e Ay R B QIR LR RE . S BRAE . BT RFERIMIBRZEFRE . HLFRIRTS
SRR, LRI M RFDRE SE SN SR, nrpEE AR AR . RRERPIRS R
6.3 Fizso

% 6.3 LR A JE I VIR ES S5 o0h AT 56 %

LRSS HAE R
fg rt_thread_create()
rt_thread_init()
Ja ) rt_thread_startup()
gty rt_thread_delay()

rt_thread suspend()
rt_thread_control()
Uil rt_thread_delete()
rt_thread_detach()

LRI RIS S LM R EE SR, LS MORA R B A 1M . Rz
BR{¥E LU

[* rt_thread_t ZKFEA)HR, T8 MR HIBMfaEr
typedef struct rt_thread* rt_thread_t;

/*
* LRFEIR IR
*/
struct rt_thread
{
/* RT-Thread HRX 5 5E L */
char name[RT_NAME_MAX]; 1* XTI AR
rt_uint8_t type; P X RIZEAL
rt_uint8_t flags; 1* SRS H
#ifdef RT_USING_MODULE
void *module_id; 1* LRFEFTAE AR ID*/
#endif
rt_list_t list; 1* X5 EER>
rt_list_t thist; I1* RFEEER>
Tl £ S YN R
void* sp; 1* BRI R E
void* entry; 1* ZFENO*
void* parameter; 1* RN D S
void* stack_addr; [* SRR R I/
rt_uint16_t stack_size; 1* ZRFEAR KN
rt_err_t error; 1* R T
rt_uint8_t stat; 1* BFRRES

P* SRAEHAH AL >/

rt_uint8_t current_priority;  /* 4RI H

rt_uint8_t init_priority; 1* WL AR S~
#if RT_THREAD_PRIORITY _MAX > 32

rt_uint8_t number;
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rt_uint8_t high_mask;
#endif
rt_uint32_t number_mask;

#if defined(RT_USING_EVENT)
1* SR
rt_uint32_t event_set;
rt_uint8_t event_info;

#endif
rt_ubase_t init_tick; > LRFEHILG tick™/
rt_ubase_t remaining_tick; [* ZRFEIRIBAT T4 tick */

struct rt_timer thread_timer;  /* ZRFEE RS 25/

P* HEFHR T, FERATHIEERE
void (*cleanup)(struct rt_thread *tid);
rt_uint32_t user_data; 1> FH P EAE

fEFZRE, EmE AR E SCEEMA L K. S5 test_thread_04.c:
[*4%H5 test_thread 04.c*/
#include <rtthread.h>

%

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

I* EASKIE L X RAEATE R+
static struct rt_thread thread1;
static rt_uint8_t threadl stackl THREAD_STACK_SIZE];

I* BIELIE 2 BT
static rt_thread_t thread2 = RT_NULL;

> ZfE 1A0
static void thread1_entry (void* parameter)

{
int count=0;
while (1)
{
rt_kprintf( "%d\n" , ++count);
[*  #ERF 100 4~ OS Tick */
rt_thread_delay(100);
}
}

[* &2 A0
static void thread2_entry (void* parameter)

{
int count = 0;
while (1)
rt_kprintf( "Thread2 count:%d\n" , ++count);
I* ZERF 50 4> OS Tick */
rt_thread_delay(50);
}
}
void test_thread_04(void)
{

rt_err_t result;
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1* HIEEAETE 1%/
1* RFRMN DS threadl entry , %2 RT_NULL
* 2 FEM AL threadl stack #:%S (A& 512
* fR5E%se 25 , N[ Jr 42 5 A OS Tick
*/
result = rt_thread_init(&threadl, "threadl",
threadl_entry, RT_NULL,
&threadl_stack[0], sizeof(threadl_stack),
THREAD_PRIORITY, THREAD_TIMESLICE);

I* RN 1
if (result == RT_EOK) rt_thread_startup(&thread1);

1> GIEREFE 2%/
I* ZFEND & thread2_entry, Z%2 RT_NULL
* fRISIESE 512 , RSB 25 , (A2 5 A4S OS Tick
*/
thread2 = rt_thread_create( "thread2", thread2_entry, RT_NULL,
THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);

I* JREHERE 2%
if (thread2 != RT_NULL) rt_thread_startup(thread2);

#include <finsh.h>
* SHF msh md5RS ¥
MSH_CMD_EXPORT(test_thread_04, thread test);
1E 5 ) 6 R N fr 4 “test_thread_04” J51% Enter 85, n & RZ1745 R AWK 6.4

Fise ASCH A BIRE, YR XA 5 30AE finsh fa A\ i 34T It

ureCR]

TP REE =BV BEWO) EEm Brs TR0 #8E)
WHEPREHR BR el IR @ [ :

“ Serial-COM3 1 F

- RT - Thread operating System
| 3.1.0 build sep 1 2018
2006 - 2018 Copyright by rt-thread team
tx desc_gueue
rx desc_gueue
eth_inited!
Twip-1.4.1 initialized!
msh /=Link is up in FULL DUPLEX mode
Link is with 100Mm speed

msh />test_thread
msh /=1
Thread2 count:
Thread2 count:
2

Thread2 count:
Thread2 count:
3

Thread2 count:
Thread2 count:
4

Thread2 count:
Thread2 count:
5

Thread2 count:9
Thread2 count:10
5]

Thread2 count:11

Thread2 count:12 [

e B R

m

=T

|
miE Serial: COM3, 115200 31, 1 3147795 vT100 *E 8= |}
L

6.4 IZ1THIFE test_thread &4
il F2test_thread I81T 25 oM. 26FE 1 NFRE&LRE, JA3h/E56% 100 4~ OS Tick FTEY
—IK, FE 2 NENALFE, JRENEAEERE 50 4~ OS Tick $TED 1k, PIAZRRERISEZA A
AR L E R BNEHT B S IRI count J5 B s FEE Z6FE 2 )R 3), RERE 50 4~ OS Tick THI 14
count. F| T %5 100 4~ OS Tick i, ZRFE 1 ZERF SRS, FTEIZE 2 IRIK count. BEEZFE 2 F
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FTEI 24 count.

R A

@ ShELREeIE. MERRE )

B 3 2R R F PR rt_thread _create;  MHIBRZRFEAH FH PR %L rt_thread_delete ; J& SR FEfE
FHER %L rt_thread _startup.

@ HELRYIA. RERES)

BIERZEREAT R 2 rt_thread_init 5 MHERZEFEAERBREL  rt_thread _detach ; J5ZhZEFE
ffi IR %L rt_thread_startup.

® LMK

WIAHY test_thread 04 fiian, LRFEHI =300 DD, 2) effEdmibh, 3) &
FRHERR .

@ LRSS

AR BCE WG D A0E U, BUEBMLe g, SO gr R, AfH
A e

O THGINETZ

A DU T PR AEFA I 20, (H 6 4545 ik HY CPU i FIRLEh A, anfdi i rt_thread_delay B %%

W a] LUE IS AT IR R, B R 847 45 R 5 4 B 25 BRAT 254 e MG 5 A 37 o JT R
IR BT .

6.4 LFEH

6.4.1 ZNAELEREESMR

TR FE ARAS test_thread 05.c.
/XA test_thread_05.c*/
#include <rtthread.h>

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

static rt_thread_ttidl = RT_NULL;
static rt_thread_t tid2 = RT_NULL;

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

Tl 7 NN
static void thread1_entry(void* parameter)

{
rt_uint32_t count = 0;
rt_kprintf(“threadl dynamicly created ok\n");
while(1)
{

rt_kprintf(“threadl count: %d\n",count++);
rt_thread_delay(RT_TICK_PER_SECOND);

}

}
1 ZFE2 N0 *
static void thread2_entry(void* parameter)

rt_kprintf("thread2 dynamicly created ok\n");

rt_thread_delay(RT_TICK_PER_SECOND * 4);
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rt_thread_delete(tid1);
rt_kprintf(“threadl deleted ok\n");

}

void test_thread_05(void)

tid1 = rt_thread_create("threadl",

threadl_entry,

RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid1 !'= RT_NULL)

rt_thread_startup(tidl);

tid2 = rt_thread_create("thread2",

thread2_entry, RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid2 '= RT_NULL)

rt_thread_startup(tid2);
}

#include <finsh.h>

I S HE] msh &R d */

MSH_CMD_EXPORT (test_thread_05, thread test);
7t finsh Hiz47#r 4 “test_thread 05”7 J&, 81T

msh />thread1 dynamicly created ok

thread1 count: 0

thread2 dynamicly created ok

threadl count: 1

threadl count: 2

threadl count: 3

threadl deleted ok

MALAE LB3NE, B ISHTE LM EUE: IS4 2 385, JeEn i 4S5,
i delete kR 172642 1, J5 HBhEH .

FH—AMFAILFERAN R, A E R RRAE R EATRMAN O SEAHEE, WG
15 test_thread_06.c.

[*4RH5 test_thread_06.c*/
#include <rtthread.h>

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

static rt_thread ttidl = RT_NULL;
static rt_thread_t tid2 = RT_NULL;

Tl 7N
static void thread_entry(void* parameter)

{
rt_uint32_t count = 0;
rt_uint32_t no = (rt_uint32_t) parameter; /* K/FLIEHIN LS5 */
while (1)
P ATENE AT EE S
rt_kprintf(“thread%d count: %d\n", no, count ++);
* fRHR 10 4> OS Tick */
rt_thread_delay(10);
}
}
void test_thread_06(void)
{
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tid1l = rt_thread_create("threadl",
thread_entry, (void*)1, /* Z&FE N\ [0 & thread_entry, NOSHUE 1%/
THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tidl '= RT_NULL)
rt_thread_startup(tidl);
else
return ;

tid2 = rt_thread_create("thread2",
thread_entry, (void*)2, /* Z&F2 N\ 112 thread_entry, NIIS402 2 */
THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid2 1= RT_NULL)
rt_thread_startup(tid2);
else
return ;

}

#include <finsh.h>
[* SHE] msh dFIRE */
MSH_CMD_EXPORT(test_thread_06, thread test);

£ finsh Wiz 47 #r 4 “test_thread_06” J&, B1745 R N:
msh /> test_thread_06
threadl count:
thread2 count:
thread1 count:
thread2 count:
thread1 count:
thread2 count:
threadl count:
thread2 count:
threadl count:
thread2 count:

LR LE%EZ, NASHCN 1, HREBITEHKN “threadl” ; £F% 2 FE3), AH
ZHCN 2, FBREETEIHORA “thread2” o JEEIX 2 MR MR D RE, AN
SR, IXFEAE Ak N R BT AE A
6.4.2 FALENIVIEN IS

MR FEARDD A test_thread_07.c

[*fXAY test_thread_07.c*/
#include <rtthread.h>

AP WWONMNNREL, P OO

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

static struct rt_thread thread1;

static rt_uint8_t thread1_stackf THREAD_STACK_SIZE];
static struct rt_thread thread?;

static rt_uint8_t thread2_stackl THREAD_STACK_SIZE];
[* ZRFE LN ¥

static void thread1_entry(void* parameter)

{
rt_uint32_t count = 0;
while (1)
{ — —_
% B 1 RAMKMREHIETT, —HITETHEUE ~
rt_kprintf(“thread count: %d\n", count ++);
rt_thread_delay(RT_TICK_PER_SECOND);
}
}

1* ZFE2 N *
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static void thread2_entry(void* parameter)

{
1> FE 2 BB SRS, DIt HERE 1 mkEHsTr
[* 272 2 Ja Bl JE SEHEHR 10 4> OS Tick */
rt_thread_delay(RT_TICK_PER_SECOND*10);

P2 2 AR J5 BT ETE 1 IR, ZF2 1 ¥ It Sz A bl i/
rt_thread_detach(&threadl);

[*ERFE 2 4REEARAR 10 4> OS Tick SR 3B Hi*/
rt_thread_delay(10);
}

void test_thread_07(void)
{
rt_err_t result;
result = rt_thread_init(&threadl, “threadl",
thread1_entry, RT_NULL,
&threadl_stack[0], sizeof(threadl_stack),
THREAD_PRIORITY + 1, THREAD_TIMESLICE);
if (result == RT_EOK)
rt_thread_startup(&thread1l);

result = rt_thread_init(&thread2, "thread2",
thread2_entry, RT_NULL,
&thread2_stack[0], sizeof(thread2_stack),
THREAD_PRIORITY, THREAD_TIMESLICE);
if (result == RT_EOK)
rt_thread_startup(&thread?2);

}

#include <finsh.h>
/* S 2| msh mAFIRY ¥/
MSH_CMD_EXPORT(test_thread_07, thread test);

£ finsh Wiz 47 dr 4 “test_thread 077 J&, 847458 N:
msh />test_thread_07
msh />thread count: 0
thread count:
thread count:
thread count:
thread count:
thread count:
thread count:
thread count:
thread count:
thread count:

O©Coo~NOoO ol WN B

msh />

B B rt_thread_init 4G LLRFE, P BR%L rt_thread_startup JGZIZ6FE . ZkF%E
1K SIS T, —EITEEUE. 2672 2 A B m e g, L6 H4FE 1 misk i34
1T, LRFE 2 MR J5 BT AE LI ES, WG ZRFE 1 Mgl s 2o FEBA A A HIRR -

6.4.4 LRI HE

LIEANEN G EESFSMER . AR EEAEARRZESR, o k77 048
7)o AHSEBRAE AT, a5 i e A2 Bk i FHHERR R/, QIECARRS LGS .. ShA4ER
EANAS IR, WA, SR, IS S5HSEEPITEREEAEZER, PITH
FE AR AL MBI MBS (create A1 delete) ; FRALRAENWILELAIILE Cinit
A1 detach).

FFMES IR FE IR e B s BN, RGBT A REE S g HIWr. WSk & /ME
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SIS EONARIE, TR I (A X SIS T RA X . F8 -,
RAT RO R E AR, BRAEMEX A, Bl IT8A 4 MES: PID Hiasskl;
SURE BAREENUK: ITEER . ZIYMESRAEL A= EMC, 58 PID HEESIIL
Pl e, AT BRI R A

L FRY A5 H) [RAG FE IR R ) A R A IS B0 0 10ms, iz 2kFE ikt CPU E R )&,
Rl B EER 10ms B TR ME T EAER? HELEER, AN
rt_thread_delay B %0 F T rt_thread_sleep, Ti7E rt_thread_sleep Hiz47 1 rt_schedule, iX/&
PR, ZPR B TR V. BT DA 2552 R ns AR 1l A AT U1, R4
(1 7 55 e 4 B OB (RT_TICK_PER_SECOND) 5 R 51 B b P e 3 B IR R
6.4.3 £RFEiLH. 5. KEMERE
6.43.1 LRFEibH

TR FEARED A test_thread 08.c.
[*fXAY test_thread_08.c*/
#include <rtthread.h>

static rt_thread_t tidl = RT_NULL;
static rt_thread_t tid2 = RT_NULL;

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

1 &FELAD A
static void threadl_entry(void* parameter)

rt_uint32_t count = 0;
int i=0;

for(i=0;i<10;i++)
{
1* BAT yield 5 R I#: 2] thread2 AT/
rt_thread_yield();
1+ FTENZERE 1 % i~/
rt_kprintf(“threadl: count = %d\n", count ++);

}

}
1 ZFE2 N0 *
static void thread2_entry(void* parameter)

{

rt_uint32_t count = 0;

int i=0;

for(i=0;i<10;i++)

{
1* FTENEHE 2 Frf i~/
rt_kprintf(“thread2: count = %d\n", count ++);
I* 47 yield J5 RN )3 threadl $447*/
rt_thread_yield();

}

}

void test_thread_08(void)

tid1 = rt_thread_create("thread1",

threadl_entry, RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tidl = RT_NULL)

rt_thread_startup(tidl);
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tid2 = rt_thread_create("thread2",

thread2_entry, RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid2 != RT_NULL)

rt_thread_startup(tid2);

}

#include <finsh.h>

* S i3 msh AR D ¥

MSH_CMD_EXPORT(test_thread_08, thread test);
7£ finsh F1iz47T4r 4 “test_thread 08" J&5, iZ1T455%N:

msh />test_thread_08

msh >thread2: count = 0

threadl: count =0

thread2: count =1

threadl: count =1

thread2: count = 2

thread1: count =2

thread2: count = 3

threadl: count = 3

thread2: count = 4

threadl: count = 4

ZeRE 1 ESeA sl (B R 3 JE LAk, FrUASeIT B 1 20AE 2 (TG SRR 2R 2 3TEV R,
BIZILE, 2ofE 13RI THRITEL . IXFRER AN T &

6.43.2 LEMEHES

TR FEARES A test_thread 09.c.
/XA test_thread_09.c*/
#include <rtthread.h>

static rt_thread_t tidl = RT_NULL;
static rt_thread_t tid2 = RT_NULL;

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

1* ZFE 1N
static void thread1_entry(void* parameter)

rt_uint32_t count ;
for(count = 0;count<4;count++)
{
rt_thread_delay(RT_TICK_PER_SECOND*3);
rt_kprintf(“count = %d\n", count);
}
}

1> RFE 2 NEI*
static void thread2_entry(void* parameter)
{
rt_tick ttick;
rt_ uint32_ti;

for(i=0; i<10 ; ++i)

{
tick = rt_tick_get();
rt_thread_delay(RT_TICK_PER_SECOND):
rt_kprintf(“tick = %d\n" tick++);
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void test_thread_09(void)

{
tid1 = rt_thread_create("thread1",

threadl_entry, RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY - 1, THREAD_TIMESLICE);
if (tidl '= RT_NULL)

rt_thread_startup(tidl);

tid2 = rt_thread_create("thread2",
thread2_entry, RT_NULL,
THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid2 != RT_NULL)
rt_thread_startup(tid2);
}

#include <finsh.h>
* S i3 msh AR D ¥
MSH_CMD_EXPORT(test_thread_09, thread test);

7t finsh Higf7 4 “test_thread 09” J&, i&fT45%:
msh />test_thread 09
msh />tick = 170376
tick = 171377
count=0 [lthreadl HIZE 1 IRFTED
tick = 172378
tick = 173379
tick = 174380
count =1 [lthreadl HIZE 2 YRFTED
tick = 175381
tick = 176382
tick = 177383
count = 2 [lthreadl HIZE 3 YRFTED
tick = 178384

KA threadl e, Je#ddT, BEJECMAIERS, BEA 3 7, T& thread2 153
AT TR IEINCORET, 7E threadl 25 14> 3 0 (WAERTH, thread2 Sfrexfd
B ZIRPATHL S, (HEIRTE threadl IZH—DNIERF Y thread2 2 3 IRIFBAPAT. 7E
thread2 2% 3 IRIERTEE R LLJG, thread2 ARRZIATHE = IRITEDTHEUY, (H2 H T threadl 1t
B SERT A5 o T, M HAR S AR L thread2 2y, FrbAie 5 1 thread2 FIFAT I 464047 .
2 threadl FHRBENZERE, Z BIgEHE 50 thread2 BOFTENTS DAGESE, SRS T IR 1
FERF AP RATENTH UG, 58 3 KRS tick 4530 5 GBS | threadl HIZER457R, threadl

FRIRIE H3RIG AT, AT LALE threadl FIZE 2 IRFTENZ B, thread2 AT T =IRFTERTHEL.
6.433 LKEHERE

X AN S LEE tidl 1 tid2, IRILe AR tidl 723 3 e ds — BHiFshasit; &
AT tid2 7E— & I 2 fo Ml HEEE AR e e . M A A test_thread_10.c.
[*4%H5 test_thread 10.c*/

#include <rtthread.h>

static rt_thread_ttidl = RT_NULL;
static rt_thread_ttid2 = RT_NULL;

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

[* ZBFE LN
static void thread1_entry(void* parameter)

{
rt_uint32_t count = 0;

while (1)
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{
1+ AR L RAMRIR e dasty, —EATENHEUE */
rt_kprintf(“thread count: %d\n", count ++);
rt_thread_delay(RT_TICK_PER_SECOND);

}

}

[* EFE2 N *
static void thread2_entry(void* parameter)

rt_thread_delay(RT_TICK_PER_SECOND*2);

[* FERCZEFE 1/
rt_thread_suspend(tidl);
}

void test_thread_10(void)
{
tid1 = rt_thread_create("t1",
threadl_entry, RT_NULL,
THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid1 != RT_NULL)
rt_thread_startup(tidl);

tid2 = rt_thread_create("t2",
thread2_entry, RT_NULL,
THREAD_STACK_SIZE, THREAD_PRIORITY-1, THREAD_TIMESLICE);
if (tid2 != RT_NULL)
rt_thread_startup(tid2);
}

#include <finsh.h>
I S HE] msh &R d */
MSH_CMD_EXPORT(test_thread_10, thread test);

£ finsh Wiz 47 dr 4 “test_thread_10” J&, B4745 R N:
msh />test_thread_10
msh />thread count: 0
thread count: 1
thread count: 2
thread count: 3

list_thread

thread pri status sp stack size max used left tick error

t1 25 suspend 0x0000011c 0x00000200 82%  0x00000005 000
touch_thre 14 suspend 0x0000013c 0x00001000 07%  0x00000001 000
tshell 20 ready 0x0000025c 0x00001000 16%  0x00000002 000
rtgui 15 suspend 0x0000016¢ 0x00000400 35%  0x00000005 000
tepip 12 suspend 0x0000015¢c 0x00001000 17%  0x0000000a 000
etx 14  suspend 0x0000010c 0x00000200 67%  0x0000000f 000
erx 14  suspend 0x00000114 0x00000200 74%  0x0000000a 000
tidle 31 ready 0x000000bc 0x00000400 23%  0x00000005 000

LEFE L RAMRM S RIZTT, M0 L RTE— i Bl fE 2 J33lja, JoiEnt 2 B
B 38D, HLLRE 1, METERE LOGUTE T 2 k. mJa R @4 “list_thread & & 2672,
A F| 1 AEHPIRASRZ “suspend” o
6.4.3.4 ZREWME

DI SIS LFE(dL F tid2) R0 SRR FE tidl Bl B & AR e R tid2 ¥
1 — 52 I 2] 5 MR B e R . MIRBIFEARAD A test_thread 11.c.
/XA test_thread 11.c*/
#include <rtthread.h>

static rt_thread_t tidl = RT_NULL;
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static rt_thread_t tid2 = RT_NULL;

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

[* EFELND A
static void threadl_entry(void* parameter)

{

rt_uint32_t count = 0;
for(;count < 10; )

rt_kprintf(“thread count: %d\n", count ++);
rt_thread_delay(RT_TICK_PER_SECOND);
[* count Ay 2 IHEERE H & %/

if(count == 2)

{
rt_kprintf("thread1 suspend\n”); /* HE#EH & */
rt_thread_suspend(tidl);
rt_schedule(); 1* EFPATREFE
rt_kprintf("thread1 resumed\n");

}

1* ZFE2 N0 *
static void thread2_entry(void* parameter)

{
rt_thread_delay(RT_TICK_PER_SECOND*5);

I* VRERZRFE 14/
rt_thread_resume(tidl);

rt_thread_delay(10);
}

void test_thread_11(void)
{
tid1 = rt_thread_create("threadl",
threadl_entry, RT_NULL,
THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid1 '= RT_NULL)
rt_thread_startup(tidl);

tid2 = rt_thread_create("'thread2",
thread2_entry, = RT_NULL,
THREAD_STACK_SIZE, THREAD_PRIORITY-1, THREAD_TIMESLICE);
if (tid2 '= RT_NULL)
rt_thread_startup(tid2);
}

#include <finsh.h>

* SHF msh AR ¥

MSH_CMD_EXPORT(test_thread_11, thread test);
7£ finsh F1iz47ar 4 “test_thread 11”7 &, 174558 N:

msh />test_thread 11

msh />thread count: 0

thread count: 1

threadl suspend

thread1 resumed

thread count: 2

thread count: 3

thread count: 4

thread count: 5

thread count: 6
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thread count: 7
thread count: 8
thread count: 9

P 2800, LR LHIEA 5. BI5 5 M, RE 2 PUTIRAMIRLLRE 1,  ZRRE 14k
BATENFT 8 IKHIRH

6.4.3.5 LRFZHEHR

FESEBRN Y, A I 7R EALEAT I Y T AR G IR — B B], 745 2 IR [A) 23K 5 #08nis
17, IXEAM “ARERERR o ZAERERR AT AT A LR A e B
rt_err_t rt_thread_sleep(rt_tick_t tick);
rt_err_t rt_thread_delay(rt_tick_t tick);

XA R B DR FHAR TR, R R EATTRT DA 24 AT 2 R ke — Be g e A 8], 243X S
[ J5, SRR el I P O N4 RS o XA BRBERSZ — 28, 2SS HdRE T AN
PRERIS ) (A7 2 OS Tick Bh45#1)

6.4.3.6 ZRIEFEH

T BN AR AT — e Ho A I, 51 AN Zh A B AR AR 26 2, T LR A A0 R s
:
rt_err_t rt_thread_control(rt_thread_t thread, rt_uint8_t cmd, void™* arg);

6.4.3.6 RIEMLEEIBH KIF=ER WS

WEHIRE, QUREWANLERE. WDNEES AT TR . GfE 1 RS FRHTED, 4fE 2
F/NGZRETEL . JHAIFEACHS A test_thread_12.c.
[*4R%15 test_thread 12.c*/
#include <rtthread.h>

static rt_thread_t tidl = RT_NULL;
static rt_thread ttid2 = RT_NULL;

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

1 ZFELAND *
static void thread1_entry(void* parameter)

{

rt_uint8 _ti;

for(i=0;i<6;i++)

{
rt_kprintf("THREADZ1:%d\n\r",i);
rt_kprintf("THIS 1S \n");
rt_kprintf("A\n");
rt_kprintf("DEMO\n");
rt_thread_delay(1);

}

}

1 ZFE2 N0 *
static void thread2_entry(void* parameter)

{
rt_uint8_ti;
for(i=0;i<60;i++)
{
rt_kprintf(“thread2:%d\n\r",i);
rt_kprintf(“this is \n");
rt_kprintf(“a\n");
rt_kprintf(*demo\n™);
}
}
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void test_thread_12(void)
{
tid1 = rt_thread_create("thread1",
threadl_entry, RT_NULL,
THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE*2);
if (tidl '= RT_NULL)
rt_thread_startup(tidl);

tid2 = rt_thread_create("thread2",
thread2_entry, RT_NULL,
THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid2 != RT_NULL)
rt_thread_startup(tid2);
}

#include <finsh.h>

* S i3 msh AR D ¥

MSH_CMD_EXPORT(test_thread_12, thread test);
£ finsh Hiz47#r 4 “test_thread 12”7 J5, iz

msh />test_thread 12

msh />THREAD1:0

THIS IS

A

DEMO

thread2:0

this is

a

demo

thread2:1

this is

a

dTHREAD1:1

THIS IS

A

DEMO

eMO

thread2:2

this is

a

demo

thread2:3

thTHREAD1:2

THIS IS

A

Y

f

AR M I /e gk 25, FORTERT T B AE, tidl o 10, tid2 & 5. W
SITHIZR, B threadl $UAT, BESTEIZE —RMNRER) G, #HAT 17 ERHE R ZERS 1
A~ OS tick, MIfi thread2 1§ E|FEHIBIFIEHAT, EIHMH—mmST 0 H NN ER), S
FTENRZE 16 XIS, RIATENRIER)HAEEE, N threadl 1 thread2 HIRSEZAHIA, FF
A RAEH S DL, FrLASE thread2 255 21 H CIIBAT I 8] F BITAI , 4% RGBS HATHL,
IMEPATHEIE 4, threadl, MM threadl HEETIRTFHAT, B PT LAE B4 AH R 2R A2 1],
A7 2 LR [R] A AE R, IR Bk, AS A HIRL, 84 R — M2 R e g 4 FE 3k

[

6.5 ZTHRERERHT

6.5.1 ZERLRERDENE

WS AT IR S AT AL, FREE N — DM, FE XM AR HAT A TS
CPU —HRIZITH, AWREBCHESAE, B8 THMESHATE NG, CPU BAIES Wi

O [

7



EE

F7IE, T CPU 3BT 25 IHAES:, CPU TE45H:, MR as NLRFE.
6.5.2 ZTREEMMEL

TWERRE IR TR . (£ idlec ST, 2N 2R 2 HF S 2 e )y :(a]

. kg (mAME -1).
rt_thread_init(&idle,

"tidle",
rt_thread_idle_entry,
RT_NULL,
&rt_thread_stack[0],
sizeof(rt_thread_stack),
RT_THREAD_PRIORITY_MAX -1,
32);

WARAMER 6.5.3 WIS T oK, WA B R AR R HER R e e SCT BRI
YRR, U2 Rl RE T EAZ s IR 2GR AR

6.5.2 FRAZRERZETFRETE CPU KMERZE

Y RRBUESR — B, 2 CPU RN, AT IAT 55 o 5T S PR R AN G R 2R,
ATLUBE) N AR T L. R m] DU — MRS AR ZefE il CPU b, HZ2F N
KRB OEE T, HHE T RGMHER, B2 m] DL 25 R 22 1) B 25 A B A S 2
AN IS .

B an s 8+ sk E 2T CPU I R Geit, 15875 24191 % RT_USING_HOOK. ¥
IR R I S EUE AU TR EE, X AN AR P 8 1 R EOH TR CPU R 2.

rt_thread_idle_sethook(cpu_usage_idle_hook);

IEH ) CPU {0 70%. Wil CPU f A, BEUT e dkir, HIHIRTE.

CPU i FI R ITH5HJ7E N 100% 2 5% . FIFE idlehook.c J&7R 1 4nfil £
RT-Thread B8 F ¥ PR AE 55480 7115 CPU BT HIZ . ZmAE 0 IRy

@ W B WAL 7 T 1H5 CPU .

@ B A LRFEEIAHTEN CPU i %

@ &8 CPU i FH 34T EDZR A2 AR ARAIR tick i 1) AT LA AR [ CPU %

[*fX15 idlehook.c */
/*
: FEFPIE R INES TR
* INBIFERE T —ANEWESHTH T IHHE CPU R, IRl MREMEIFFTED CPU ff =

* JERLAE S CPU I 24T ENZLFE KRB tick I [A] W] A BIAS R CPU 4 %
*/

#include <rtthread.h>
#include <rthw.h>

#define THREAD_PRIORITY 25

#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

* 1R &R PR e~/
static rt_thread_t tid = RT_NULL;

#define CPU_USAGE_CALC_TICK 10
#define CPU_USAGE_LOOP 100

static rt_uint8_t cpu_usage_major = 0, cpu_usage_minor = 0;

[* it CPU f# F 34 0 B .2 count £ */

static rt_uint32_t total_count = 0;
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I* ERES T A
static void cpu_usage_idle_hook()

{
rt_tick_t tick;
rt_uint32_t count;
volatile rt_uint32_t loop;
if (total_count == 0)
{
/* 3KEY total_count */
rt_enter_critical();
tick = rt_tick_get();
while (rt_tick_get() - tick < CPU_USAGE_CALC_TICK)
{
total_count ++;
loop = 0;
while (loop < CPU_USAGE_LOOP) loop ++;
rt_exit_critical();
}
count = 0;
* 5 CPU 2R */
tick = rt_tick_get();
while (rt_tick_get() - tick < CPU_USAGE_CALC_TICK)
{
count ++;
loop =0;
while (loop < CPU_USAGE_LOOP) loop ++;
}
I SRR o EOREBOE o FIANEG 3 %)
if (count < total_count)
{
count = total_count - count;
cpu_usage_major = (count * 100) / total_count;
cpu_usage_minor = ((count * 100) % total_count) * 100 / total_count;
}
else
{
total_count = count;
* CPU i #54 0 */
cpu_usage_major = 0;
Cpu_usage_minor = 0;
}
void cpu_usage_get(rt_uint8_t *major, rt_uint8 t *minor)
{
RT_ASSERT(major != RT_NULL);
RT_ASSERT(minor = RT_NULL);
*major = cpu_usage_major;
*minor = cpu_usage_minor;
}

[* CPU fEFHZATENLLIEA L %/
static void thread_entry(void *parameter)

{
rt_uint8_t major, minor;
while (1)
{

cpu_usage_get(&major, &minor);
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rt_kprintf(“cpu usage: %d.%d%\n", major, minor);

/* fKHR 50 /> OS Tick */
[* FIEULALRAR tick B TE], AT DB R CPU R %/
rt_thread_delay(50);

}
int cpu_usage_init()

P BB RAAE T+
rt_thread_idle_sethook(cpu_usage_idle_hook);

1> QEEFE */
tid = rt_thread_create("thread",
thread_entry, RT_NULL, /* Z&FE N\ 072 thread_entry, A\ Z%02& RT_NULL
*/
THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid '= RT_NULL)
rt_thread_startup(tid);
return O;

}

I* WREE T RT_SAMPLES_AUTORUN, MIIIAZIWIGaHLERREH HBhiEtT

#if defined (RT_SAMPLES_AUTORUN) && defined(RT_USING_COMPONENTS_INIT)
INIT_APP_EXPORT(cpu_usage_init);

#endif

r* SHE| msh dydFlRH */

MSH_CMD_EXPORT (cpu_usage_init, idle hook sample);
£ finsh Wiz 4T#r 4 “cpu_usage_init” J&, siT45 8 N:

msh />cpu usage: 0.0%

cpu usage: 0.0%

cpu usage: 0.0%

cpu usage: 0.0%

cpu usage: 0.51%

cpu usage: 0.0%

cpu usage: 0.37%

cpu usage: 3.27%

cpu usage: 0.34%

cpu usage: 0.0%

cpu usage: 0.57%

cpu usage: 0.2%

cpu usage: 0.48%

cpu usage: 0.5%

IBAT ), i & — BRI AT ED CPU AT & W T — MR IRAES T Tt 5 CPU
i P2, FEQIE — DM ERRIEIAIT EN CPU fi 2 . i B 2 CPU {1 I 34T ENZRAE h R ARIR tick
IS TRV AT LA B ANF] ) CPU 3 T

HIEARAR tick ISR 500 i, SBAT45 R A:

msh />cpu_usage_init
msh />cpu usage: 0.0%
cpu usage: 0.2%

cpu usage: 0.2%

cpu usage: 0.20%
cpu usage: 0.20%
cpu usage: 0.34%
cpu usage: 0.20%
cpu usage: 0.25%
cpu usage: 0.37%
cpu usage: 0.37%
cpu usage: 0.28%
cpu usage: 0.34%
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BITE EHE
7.1 SERTIREER

i FH & i 2% 7% E AT g R JF Ok, B AE SCAF rteonfigh SCAE R, E X
RT_USING_TIMER_SOFT.

SEN SR E LS5, 27 R BN E, SPAT— B e AR . EEAER S, & 21
G ER 2, WEEREE, RUEW; REEh. F1bZenas.

TE I 28 5262 — A PR FRSAIBhAS B AS E I 28 T5 EVIUA L, BhAS T I 2% 75 ELA .

RT-Thread SEBH/E RS, Ff e N #BEHDL tick 9By [A]FRAL, tick FIN A BE PR
R A S ) 2w T P B ) (DR, XA 1) o] AR BEAS 5] 19 R 48 MIPS S 4 75 SR s B AN A
A, tick HIX BB/, SRR EDER S, (H2 RGT A ko,

RT-Thread HI%CGE B 2552 AL SE I 280LH: 55— IR E I 4%, X B 88
Rk — R Er g8 54F, SRJa e m 248 H s 1. 55 2002 ] Hiful ok e i 48, 1X e i) 48
2 JE B P ik e W) A

JE I s S5 MR TR

struct rt_timer

{
struct rt_object parent;
rt_list_t row[RT_TIMER_SKIP_LIST_LEVEL]; /* € #851RE2H RIS */
void (*timeout_func)(void *parameter);  /* & AR A R AT */
void *parameter; /> EERBEHBIIAD S Y
rt_tick_t init_tick; I1* TE RS ERAIAE BRI T Ha 5L */
rt_tick_t timeout_tick; 1* 8 B 4 SERRE R BT HE A~/

¥

typedef struct rt_timer *rt_timer_t;

include/rtdef.h Hi5E LT — S8 P B AH OGN %5, a0 R
#define RT_TIMER_FLAG_DEACTIVATED  0x0 1* FEN A RAERERS
#define RT_TIMER_FLAG_ACTIVATED 0x1 1* TER S BIEIRES
#define RT_TIMER_FLAG_ONE_SHOT 0x0 1* BYGERS &/
#define RT_TIMER_FLAG_PERIODIC 0x2 1> JE 5 I e/
#define RT_TIMER_FLAG_HARD TIMER  Ox0 [* REfRERN A
#define RT_TIMER_FLAG_SOFT TIMER  0x4 I* RAgERS M

7.2 B ER 4

BN SERT AT G, — A BRER, — AR e . M EIFRERS AN
test_timer_0Ol.c.
#include <rtthread.h>

I* TERFESHFEIE %
static rt_timer_t timerl;
static rt_timer_t timer2;

[* SERTES 1 BN R~/

static void timeout1(void* parameter)

rt_kprintf(“periodic timer is timeout\n");

}
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* SIS A 2 I A+
static void timeout2(void* parameter)

rt_kprintf("one shot timer is timeout\n");

}
void test_timer_01(void)

1* BIEERES 1%/
timerl = rt_timer_create("timerl", /* ENf#$4 7R timerl */
timeoutd, /* RIS I [E {8 B AL 2R R 2 */
RT_NULL, /* @B REINOISH >
100, I* ERKEE, L OS Tick AyHfr, EI 100 4~ OS Tick */
RT_TIMER_FLAG_PERIODIC); /* J& #Iitk e 28 */
I* JABER A
if (timerl !I= RT_NULL) rt_timer_start(timerl);

1* QBN 2%/
timer2 = rt_timer_create("timer2",  /* SER#RZ TS timer2 */
timeout2, /* FERT A [F] 1A A AL EE pE £ */
RT_NULL, /* BB BREHINOSE */
300, I* ERHEE A 300 4 OS Tick */
RT_TIMER_FLAG_ONE_SHOT); /* By ER 28 */

I* JAENER &%
if (timer2 1= RT_NULL) rt_timer_start(timer2);

#include <finsh.h>

r* FHF] msh fr&FRA ¥

MSH_CMD_EXPORT(test_timer_01, timer test);
£ finsh HHig4T#r 4 “test_timer 01”7 , 81745 N:

msh />periodic timer is timeout

periodic timer is timeout

one shot timer is timeout

periodic timer is timeout

periodic timer is timeout

periodic timer is timeout

periodic timer is timeout

SEIS & 2 NHUGER &, ERES LORMER 5. 4 1 RE CITE 2 05, €
I as 2 e, FTED LR 45 A, e as 1 AR E EITH,

7.3 HAER 2%

FRASE I FRII6M, SNSRI AMERANE . FIFE test_timer_02.c
/R4S test_timer_02.c*/
#include <rtthread.h>

* SER BRI
static struct rt_timer timer1;
static struct rt_timer timer2;

[* SERTES 1 BN R~/

static void timeout1(void* parameter)

rt_kprintf(“periodic timer is timeout\n");

}
I* FERTEE 2 TR+
static void timeout2(void* parameter)

{
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rt_kprintf(*'one shot timer is timeout\n");

void test_timer_02(void)

{

I* IR AR >/
rt_timer_init(&timerd, "timerd", /* JERF 28447 timerl */
timeoutd, /* T [B (1 b R pR £/
RT_NULL, /* @B RN A S5 %/
100, /* SEMFKE, L OS Tick ALz, B 100 4> OS Tick */
RT_TIMER_FLAG_PERIODIC); /* A E ;25 */
I* JREERER */
rt_timer_start(&timerl);
rt_timer_init(&timer2, "timer2",  /* EH} 24 A timer2 ¥/
timeout2, /* R B (1 b R pR £ */
RT_NULL, /* @B I D S5 */
300, /* ERFKE N 300 4~ OS Tick */
RT_TIMER_FLAG_ONE_SHOT); /* HyXER % */

I* JEBER g */
rt_timer_start(&timer2);

#include <finsh.h>
I S HE] msh &R d */
MSH_CMD_EXPORT(test_timer_02, timer test);
A e m BRI, ERTEs 2 NBUGER Y, e LA ER g8, e EE 10
IR 2 T HTER 2 k5, SENFEs 2 E G, TR0 LIRJEE5HR, SEREs 1 AR EEITE.

7.4 EREREHEO

SERT SRR SRR, AT ME LS E. BIFEN test_timer_03.c.
[*4RHG test_timer_03.c*/
#include <rtthread.h>

* SEI SR e
static rt_timer_t timerl;
static rt_uint8_t count;

[* SEI 25 R H */
static void timeout1(void* parameter)

rt_kprintf(“periodic timer is timeout\n");
count ++;

I R 8 R, S UE I SR ACEE
if (count >= 8)

¢ int timeout_value = 50;
1 4] T I 25 BB LA I S I I TR %/
rt_timer_control(timerl, RT_TIMER_CTRL_SET_TIME, (void*)&timeout_value);
count = 0;
}
}
void test_timer_02(void)
{

1* B EREE 1%/
timerl = rt_timer_create("timerl"”, /* EN 2%% T A& timerl */

timeoutd, /* AR B (5] (AL ER R £ ¥/
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RT_NULL, /* B BREHIN LS5 %/
10, /* ERHKE, LL OS Tick JyHifz, Bl 10 4> OS Tick */
RT_TIMER_FLAG_PERIODIC); /* FHIMk Rt 88 */
* BEIER & *
if (timerd != RT_NULL)
rt_timer_start(timerl);

#include <finsh.h>
[* FHE msh &R ¥
MSH_CMD_EXPORT (test_timer_02, timer test);

7E finsh Hig47#r4 “test_timer 027 , €235 sh4AEM 100 4~ OS Tick FTEI—R. 4T
EPEZE 9 AN I (R B, e i 8K B AZ T 500 > OS Tick, [RIMAT B ki .

7.5 TS R A%

RT-Thread ] 7E i #% 55 3 At S # 4F 5 Ge 16 18 I 45 58 D0 AH B A 268 [R) RO 2
RT-Thread F- WA SZHi) , K2 RT-Thread B2 I 2880 15 /& HARD_TIMER &
g, RIS SSHEn G, HE R BORAE RS B P 0 BN SOR B IE AT . AR IR R S
HH AT 7 2R e T I B AR I BR BOR S %R AT AT 21k 24 R SCEERR I R SR 3
SRR PAT K R[], 75 T2 T S50 At w4 i 937 B B DA B o T A ZR R PAT (I
8]

R, BANEGBEEG A S T — A Er 2% thread_timer. X2 —4
B B 2% o B A T 24 2R T B AT — S I AR I ) R R o, 451 o A R e 4
BIFEAE &, SICEg. Bl ESE, M A R S A B 40 2 I 28R o it
TELEFRFETAT, XN E M E R3S S W0E IR 3. UL e i 28 BT BT, XA RFRKAR
AR, N R Ak SRR, s W E LA error XSy ETIMEOUT, %5k
FRIX AR o BT DAMIEA R S B, TELRAR P AT REIR AN AE I pR 4L, o m] DU 59— Fh s L
(IR o

[ 3] E—Bodt HARD_TIMER SE I s iR i, b g I 25 68 I R 5 AT I8 ()
R SCERREEH, XMAE AR W R AT 7 BT R BRI, BRI RN G e B 2 DG B I R
B SEPAT TR A A SR e i A R B R AR BT, BASIIRE, WiRE
A RN ERE L, IR TT DA d7 XA @ I 2 AT 2R T SRASAR S b B AL
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H8E (EFHEFAPEERE

8.1 TSR X KRS

8.1.1 £REE G REURF X9 E

ERGEH, Vi ALTIRAAILFRZ NG FIX (Critical Section) o HAF s & 7EHE— )
A, RA—NEETUYIE, ARV RGHEMH 2, 28b5 CPU K. IRFX KT IEA
G ST, AN FRONIEE R

BRI R AEVF— DA NG TR, ENEA RV HARG RN . 2 2P K 7 X
ANETHHIET, ZANEREEEN FRIFRIEITH, B - M LERESTRETE, &
W5k T e H BB R IS AT 4

T SEHAE R SL S rtconfig.h FAEECEEA tick (1 [RIC B A 1000:
#define RT_TICK_PER_SECOND 1000

22 MBI FEARAY test_comu_01.c.
[*4RH5 test_comu_01.c*/
#include <rtthread.h>

static rt_thread_t tidl = RT_NULL;
static rt_thread_t tid2 = RT_NULL;

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5
1*5E I EAR R

static int share_var;

static void thread1_entry(void* parameter)

{
inti;
share_var = 0;
rt_kprintf(“share_var = %d\n", share_var);
for(i=0; i<100000; i++)
{
share_var ++;
rt_kprintf(*\r\nshare_var = %d\n", share_var);
}
static void thread2_entry(void* parameter)
{
[FIERF &SN 1000 J5, BASFTWIZREE 1 11 share_var 20/
rt_thread_delay(1);
share_var ++;
}
void test_comu_01(void)
{

tid1 = rt_thread_create("thread1",

threadl_entry, RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY , THREAD_TIMESLICE);
if (tidl '= RT_NULL)

rt_thread_startup(tidl);

tid2 = rt_thread_create("thread2",
thread2_entry, RT_NULL,
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THREAD_STACK_SIZE, THREAD_PRIORITY -1, THREAD_TIMESLICE);
if (tid2 != RT_NULL)
rt_thread_startup(tid2);

#include <finsh.h>
* FHE] msh f&FRA %
MSH_CMD_EXPORT(test_comu_01, comu test);

£ finsh iz 47 dr 4 “test_comu_01” , iE1T45 R :
msh />share_var = 0

share_var = 100001

7£ for fEHHXT i {7 100000 K Zh0, WHKAHAWLER “TFm” , APakzEas
AN 1ZE 100000, BLLE A% H 45 5 /2 100001, X B RIX AR T e 240 & fE R 2R T A2 1k,
XMERELIE 2 P,

T2 2 MRS ERE 1 e, BILERE 2 JeigdT, HARRALTE R %L
E—RNIER, X SATALRE 2 g, B 1A tick, 7E4FE 2 HRRpIX B
[, ZfE 1 ST AR EBRE P I e R R mNErE, Wtk MR IETT, fEHAH R
HorhPaT, LR 1 P RERIT T —Ha R85, 1> tick BHE1F], 2678 2 Pinep,
T RSCA BT i e A A Je i i 28RS, RIS W ST R BEIE AT, BiFE 1 #4422 4B
i, fE 2 AR AP LA B — IR EINRAE, BN ORGAR R BT e, 2iFE 1
FIXBREIZAT, MIEETRISITERTLLE N, 2R 1 4ka3dT, H2HARIEL
IR 1 KRBUE M AR HATI, W a s Rk E, REEEat 28 1 EkFH
PATREIEE 5 rt_kprintf Hr i) . e SRR AR B pR B 1 B SR AT BN AR S A, B RN
% & 100001.

Lt AR "share var' £ ANRFER AN, WS Z DERRSER, B H
SRR S UM S RE AR . N T fRJOX R B, 75 G NLAREEE L, X
HH) IPC #L# CInter-Process Communication) .

HWT OGP I, SRR AR S A 2 A ST, Ui A e, BRAE
EAMMES EFEG T BRI B R A R Wt () 7 2Ok Ry L =8 & . R A
S, AR IS Y test_comu_01.c HZRFE 1 i ACES I R
145 FH R T8 % AN P Sk S A
#include <rthw.h>

145 P PR TR ) T SR B/

rt_uint32_t level;

static void threadl_entry(void* parameter)

¢
int i;
share_var = 0;
Tl R R C S T
level = rt_hw_interrupt_disable();
rt_kprintf(“share_var = %d\n", share_var);
for(i=0; i<100000; i++)
{

share_var ++;

}
1% AR I S
rt_kprintf("\r\nshare_var = %d\n", share_var);
rt_hw_interrupt_enable(level);
}
7f finsh Hizf7dr 4 “test_comu 017 , BATHERA:
msh />share_var = 0

share_var = 100000
BUUE, BngiE 1AL B i n 4T BN A s e, HE R %2 10000.
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8.1.2 IS XMBEIRIIMES

FERGET, Ui ASESHIRACRS AR Z N F X o HoRe RURAER — I %, R — el
LAV, AFVFR R GEIR M 2, A CPU Y.

8.1.3 M AIERX

NI FE DX AT A BAT 157 R 2
1) rt_enter_critical() Al rt_exit_critical() /145 L8
2) rt_hw_interrupt_disable() # rt_hw_interrupt_enable() //3< H & o b

KHF W, CPU AFIHEATIRE, WIAT#ENIGARIX . pend_sv N AFH 1B, 4 RT-Thread
TEHATIRER, B2 E— A, il TS U . 24 pend_sv #i4E
1B, PSR, RAHASWE, MBS NG X .

rt_enter_critical XTEEEE B8N, RGKIRGENN RIAN AW, AR S5 BRI SR RE HHEAT A
NI R . 7R K ZEE T, rt_enter_critical TSRS LB R, RAEREEIREL T, 4
2§ F rt_hw_interrupt_disable.

8.14 IAXMHEHERFM

I 7 X AR AN 22 3 5 BT CPU R 8], 75 00 2 o5 FIRHIR),  RTT ASER A R S8
BXWMAFET .

8.15 IAXKHURSEF

HEG DAL FH IR0\ BB 30 rt_interrupt_enter,  LUEZIRZE3EN 7 R, BT E N
ABREL rt_ interrupt_leave IANRGIRH 1 H K. 41 Drv_uart.c ST, H H IR 55 eR 4
0
[* UART interrupt handler */
static void uart_irq_handler(int vector, void *param)

{

struct rt_serial_device *serial = (struct rt_serial_device *)param;
struct rt_uart_Islc *uart_dev=RT_NULL,;

RT_ASSERT(serial = RT_NULL);

uart_dev = (struct rt_uart_Islc *)serial->parent.user_data;
void *uart_base = uart_get_base(uart_dev->UARTX);
unsigned char iir = reg_read_8(uart_base + LS1C_UART_IIR_OFFSET);

11 W2 15 9 B B BB B A
if (IIR_RXTOUT & iir) || (IIR_RXRDY & iir))

{
rt_interrupt_enter();  /ABENRGHEN T ik
rt_hw_serial_isr(serial, RT_SERIAL_EVENT_RX_IND);
rt_interrupt_leave(); /AEAN RSB H A

}

}

8.2 HLERP

FEZALSS S R G0, — B LAR A58 BAEAE FT LLIE R 2 AME 55 W 07 AL RR 72 1
it —AME S5 M AR S P B I B B0 'S 23 W AF T, I 53— AME 55 A IR (K A
HE NP SRR I AL B
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IR I NAFI UG IR ASE HEAR PR R A8 A8 ZRE (8] AT RE RN D5 6 E o 10K 51 A
—EER R, B, R RN R R LA, AR RO AR e R BN,
2SR AL AN RN TR RAE (K, 3 R s ot (1 1R 2

8.2.1 fERFFRFWridtiT RN FP

kT oS PRI, AR A BT S5 A A FAIT W AT A S 8de 5, BRIk
XAMES Eh T TAESEESAA, W 81l hrf ., XEEE - AHREARN
test comu_02.c.

[*4R15 test_comu_02.c*/
#include <rthw.h>

static rt_thread_t tidl = RT_NULL;
static rt_thread_t tid2 = RT_NULL;

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

static rt_uint32_t cnt;
static void threadl_entry(void* parameter)

{
rt_uint32_t no;
rt_uint32_t level;
no = (rt_uint32_t) parameter;
while(1)
{
I* KA %
level = rt_hw_interrupt_disable();
cnt += no;
s Gl
rt_hw_interrupt_enable(level);
rt_kprintf(“thread[%d]'s counter is %d\n", no, cnt);
rt_thread_delay(no);
}
}
void test_comu_02(void)
{

tid1 = rt_thread_create("threadl",

threadl_entry, (void*)10,

THREAD_STACK_SIZE, THREAD_PRIORITY - 1, THREAD_TIMESLICE);
if (tid1 '= RT_NULL)

rt_thread_startup(tidl);

tid2 = rt_thread_create("thread2",

threadl_entry,  (void*)20,

THREAD_STACK_SIZE, THREAD_PRIORITY , THREAD_TIMESLICE);
if (tid2 '= RT_NULL)

rt_thread_startup(tid2);

#include <finsh.h>
I* FHE msh wAFIRp *
MSH_CMD_EXPORT(test_comu_02, comu test);
7E finsh F1iz4Tar4 “test_comu_027 , iE1T455%.
test comu_02
msh />thread[10]'s counter is 10
thread[20]'s counter is 30
thread[10]'s counter is 40
thread[10]'s counter is 50
thread[20]'s counter is 70
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thread[10]'s counter is 80
thread[10]'s counter is 90
thread[20]'s counter is 110
thread[10]'s counter is 120
thread[10]'s counter is 130
thread[20]'s counter is 150

R LR, SeRshfE, KM, 10 tick 5, FTEN 10; £6F2 2 53, K
P, BT 20 JRATER N 305 £AE 1 RBh)E, SRHITPIE, T 10 5T, 4TEIJN 405 £
P2 2 OISR B, OsAT4e82 1, RMIPIbr, by 10 J5JF, fTERDN 50 A2 2 B3, K]
i, N7 20 JS4TERN 70,

155 F T B OR R R GERT70RT AR TR &, HHAR USRI A5 77 2R =2 o 7
W T ST, AT AT R T A i K R e v R [R) A2 T v o B A FH v W e T Y )
FOAE T+ AE P I < P SN IR) 3R GER A Fmi AT AT 7, i AN BE MR N2 AR KT o it DA e et
X R G SE R AR EOR, M A MRS SRS AR (TR 3L
RGeS EORE TR MAHS 2, WM. s3EL 7K.

Bt 7 ORUE—AT A CEIInBAE D BB iz dT, SebRas i) 772 4 F v e i AN 2
G 9B EFE:

I* KA
level = rt_hw_interrupt_disable();
a=a+ value;

P RS
rt_hw_interrupt_enable(level);
FEASE FH TS, 75 B0 DR OGP Hh BT (R B TRD R 4, 9 n B TrARES ) a = a + value; 9
AR T A — R OT 2, Bl fl S 5 &
1 RS R
rt_sem_take(sem_lock, RT_WAITING_FOREVER);
a=a+ value;
1* BIBE 5=
rt_sem_release(sem_lock);

EBARRDTESLEL A, CAEAFAEE ) Bt R 3 (5 5 E W AR = AT N, BT DA 7 5
a=a+ value;1JHAE, A8 FH A T ERs B D T i DRk

8.2.2 MHHREARM

PR EEARBNS , BEEN T IS X I FHIX AR A EEt 22 3 5 ] CPU IS [a], 750
AL, RTT (S 3(E RGN AR T

(7] o e B — PRI A L AR B B RE AL BT AT AR S A, ERREE AR (EATH
WrB — RAAHRIB R, SRS BB, RGURKIRRE M NSNS P b, o T 55 B R AR SR e
AT AL RIME N2 o BT ALEASE FH 8 P45 B 005 sRHEAT AR 55 [RI2D I, 7 B2 R A 55 ) F) i ¢
TR T 2B WIR S BIREPTE S WR AT RER BB, 2R ANE &K sbAh 75 2N AT H]
Lo REASBUEHIF 8.1.3 11,

void rt_enter_critical(void); /* #E NIl 51X */
void rt_exit_critical(void); /* BTl A X */

83 fE5&

B9 8RR TSR 8 [R5 [ G AR B, 2eRE T DASREERE IS e, A
MARFEPPSE R HW . F52MEG 0, E—BRIAXE8E, R airasme
ATV M. AEER] TR, A RVFEFAIRSX; BTG iR 156 45 HEBAAE 5 T 1)
ERERE, bR SRR N IR TR IX .

RT-Thread f#i ] IPC SZHIZE 2R3/, IPC iy Inter Process Comunication 455, =&

89



o 8 & ALFIFL Sl E

RN EERRNE . IPC MR (S8E, HFE: F4: B 1R,
831 AN EEESIDEEE

ABIRENIIBA — T HSE 5=, FHRrA 2G5 58, 56— BUN )5 8 N B8 &5 I .
QE—NEIBMETE, FRAZESE, S5 B EEENER, SaMkk. GIEASsN
test comu_03.c.

[*test_comu_03.c*/
#include <rthw.h>

static rt_thread_t tidl = RT_NULL;

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

* EESE T EEGY 4

static struct rt_semaphore static_sem;

I* ARG T ERIRE ¥

static rt_sem_t dynamic_sem = RT_NULL;

static void threadl_entry(void* parameter)

{

rt_err_t result;
rt_tick_t tick;

/* 1. staic semaphore demo */
I* 3R15 A OS Tick */
tick = rt_tick_get();

* REFAESE, RKRER 10 4> OS Tick /Fik [ */
result = rt_sem_take(&static_sem, 10);
if (result == -RT_ETIMEOUT)

{
%R AR NI 10 4> OS Tick */
if (rt_tick_get() - tick != 10)
{
rt_sem_detach(&static_sem);
return;
rt_kprintf(“take semaphore timeout\n");
}
else

{ < PONEAE ARG S, AN IZRIIRAESE
rt_kprintf(“take a static semaphore, failed.\n");
rt_sem_detach(&static_sem);
return;

< B xfE5E ¥
rt_sem_release(&static_sem);
I* KA AFFAEESE ¥

result = rt_sem_take(&static_sem, RT_WAITING_FOREVER);
if (result I= RT_EOK)

{
1= AR R >
rt_kprintf(“take a static semaphore, failed.\n");
rt_sem_detach(&static_sem);
return;
}

rt_kprintf(“take a staic semaphore, done.\n");
* REETENR
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rt_sem_detach(&static_sem);
tick = rt_tick_get();

* RERFAESE, RKRER 10 4> OS Tick /Fik[E */
result = rt_sem_take(dynamic_sem, 10);
if (result == -RT_ETIMEOUT)

[* B EHIWE BRI E 10 4 OS Tick */
if (rt_tick_get() - tick != 10)
{

rt_sem_delete(dynamic_sem);
return;

rt_kprintf("take semaphore timeout\n");

}

else

P RO A R SUE 58, FTUAROZRIIFAE S8, B NINRRM
rt_kprintf(“take a dynamic semaphore, failed.\n");
rt_sem_delete(dynamic_sem);
return;
Y} F ORI RESE M
rt_sem_release(dynamic_sem);

P KAFEGITRFFAETE
result = rt_sem_take(dynamic_sem, RT_WAITING_FOREVER);
if (result I= RT_EOK)

{
P SRR AR */
rt_kprintf(“take a dynamic semaphore, failed.\n");
rt_sem_delete(dynamic_sem);
return;
}

rt_kprintf(“take a dynamic semaphore, done.\n");
P MERESENR
rt_sem_delete(dynamic_sem);

void test_comu_03(void)

tid1 = rt_thread_create("thread1",

threadl_entry, (void*)10,

THREAD_STACK_SIZE, THREAD_PRIORITY , THREAD_TIMESLICE);
if (tid1 '= RT_NULL)

rt_thread_startup(tidl);

rt_err_t result;

I* VIRHESESE, YIRER 0%

result = rt_sem_init(&static_sem, "ssem", 0, RT_IPC_FLAG_FIFO);
if (result I= RT_EOK)

{

rt_kprintf("init dynamic semaphore failed.\n");
return ;

}

* QRS ESE, YIGER 0%

dynamic_sem = rt_sem_create("dsem", 0, RT_IPC_FLAG_FIFO);
if (dynamic_sem == RT_NULL)

rt_kprintf(“create dynamic semaphore failed.\n");
return;

}

#include <finsh.h>
* S msh ARG *
MSH_CMD_EXPORT(test_comu_03, comu test);
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7£ finsh Hizf7dr 4 “test_comu_03” , BITEERA:
msh />test_comu_03
msh />take semaphore timeout
take a staic semaphore, done.
take semaphore timeout
take a dynamic semaphore, done.

HEAIELRE threadl, 7EX N H BRI T8 AP B LAURINK, mT 38 ES
BHFHSETERIEA -8, HitX BE S E 5 NI~ thread HE %k
RIEHASE 5/ static_sem, BT {5 5 & AE rt_application_init MWL 0, JEH
A HABZAR ML release 15 5 E#RAF, BIILAES —4) rt_sem_take & FFTHL thread #H:itE,
A% B 8 2 R G b I Al 28 2R vh R AR e RAE e mi KRR I8 4T, EAR LI T U
IDLE Zifeb T i, ik IDLE Zfizfr. 10 4> tick ZJ&, static_sem T,
rt_sem_take IR [A], thread FHTHLPREEAS Sl 2E 7S, T HEREN e T IDLE Z442,
Rtk 24t IDLE ZRF2ISAT .3 FoRIAA release BREUREM—AME 5 &, IhN 55 &N 1,
FRHAT rt_sem_take 2R INFRAUE S &, WRsEHEE, WA rt_sem_detach B &(ES

=

EHo
XFEAESE, [ init/detach SRYJGEAFIEE, XTHZIAES &M create/delete
KA MR -

832 MRAFSENRENEHRE

PRI S e 2 S E RS AR Nl —, BT 24 ERE, B RN
(LR RN S AR FHZE, S A A S A2 2 T L e AT, FER G

ARSI — AN 50N RGEPIAEMRRS N AL B Al C =208, ek
A>B>C, &% A, B RTHARE, FfE—FMMERE, &R C EEfT, M
& C IR — L Z TR S, MRS, &fE A SFRFHARR, & A ¥h
AR, FUNEHERE C g, BrbASrRIPAT AHZ U4 MR A EHILETIR S i,
HTHIEER AR C i, KL A PR EILE C 817, R4 B
Re ARk, WZRE B Mg, BT 4E B MINEHRILERE C &, HIL4E B
THiaiglT, BRI, &8 C AJHhietr. AA44%E C BBCL=8E S 5, &
A ABUPAT. EXFEOLT, ARBRE TR, 48 B THE A 817, XFEE
ANBEPRAE Ry S 0 2 A2 1 e 12 6F (1]

BF2 test_comu_04.c & X T =ANEFE, 3l tidl. tid2 F1 worker, VLK —/NEIES(E S
= sem.
[*4RH5 test_comu_04.c*/
#include <rthw.h>

static rt_thread_ttidl = RT_NULL;
static rt_thread_t tid2 = RT_NULL;
static rt_thread_t worker = RT_NULL;
static rt_sem_t sem = RT_NULL;

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

rt_uint32_t worker_count, t1_count, t2_count;

static void thread1_entry(void* parameter)

{

rt_err_t result;
result = rt_sem_take(sem, RT_WAITING_FOREVER);
for(tl_count =0; t1_count < 10; t1_count ++)

{
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rt_kprintf(“threadl: got semaphore, count: %d\n",  tl1_count);
rt_thread_delay(RT_TICK_PER_SECOND);

rt_kprintf(“threadl: release semaphore\n™);
rt_sem_release(sem);

}
static void thread2_entry(void* parameter)
{
rt_err_t result;
while (1)
{
result = rt_sem_take(sem, RT_WAITING_FOREVER);
rt_kprintf(“thread2: got semaphore\n");
if (result I= RT_EOK)
{
return;
rt_kprintf(“thread2: release semaphore\n");
rt_sem_release(sem);
rt_thread_delay(5);
result = rt_sem_take(sem, RT_WAITING_FOREVER);
t2_count ++;
rt_kprintf(“thread2: got semaphore, count: %d\n",  t2_count);
}
L _
static void worker_thread_entry(void* parameter)
{
rt_thread_delay(5);
for(worker_count = 0; worker_count < 10; worker_count++)
rt_kprintf("worker: count: %d\n", worker_count);
}
rt_thread_delay(RT_TICK_PER_SECOND);
}
void test_comu_04(void)
{

sem = rt_sem_create("sem”, 1, RT_IPC_FLAG_PRIO);
if (sem == RT_NULL)
{

}

tid1 = rt_thread_create("thread1",
thread1_entry, RT_NULL,
THREAD_STACK_SIZE, THREAD_PRIORITY + 2, THREAD_TIMESLICE);
if (tidl '= RT_NULL)
rt_thread_startup(tidl);

return ;

tid2 = rt_thread_create("thread2",

thread2_entry, RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid2 '= RT_NULL)

rt_thread_startup(tid2);

worker = rt_thread_create("worker",
worker_thread_entry,  RT_NULL,
THREAD_STACK_SIZE, THREAD_PRIORITY+1, THREAD_TIMESLICE);
if (worker 1= RT_NULL)
rt_thread_startup(worker);

#include <finsh.h>
I* S HE msh @rdFFRFH */
MSH_CMD_EXPORT(test_comu_04, comu test);

£ finsh F1iz47ar 4 “test_comu_04” , BATHE RN
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msh />test_comu_04

msh />thread2: got semaphore
thread2: release semaphore
threadl: got semaphore, count: 0
worker: count:
worker: count:
worker: count:
worker: count:
worker: count:
worker: count:
worker: count:
worker: count:
worker: count:
worker: count:
threadl: got semaphore, count:
threadl: got semaphore, count:
threadl: got semaphore, count:
threadl: got semaphore, count:
threadl: got semaphore, count:
threadl: got semaphore, count:
threadl: got semaphore, count:
threadl: got semaphore, count:
threadl: got semaphore, count:
threadl: release semaphore
thread2: got semaphore, count: 2

SRR S HUBFE S thread2 > worker > threadl , 56 thread2 23347, 153
B8R, HFHBM, RIFENZR, K5 worker LT3k B8 HIBUTI4IE1T, &
1T TR R4, SR)5, threadl | THEHIA, HHERIERR T ESE, HEIHT THH
BAE, ECFTENG R TR E /B, BT worker HIMRSEZim T threadl, worker FEFizk
1576, BT EHATEE SR T IMERE, TR e 8 S —KEFTE
RS HHATTEL T, YR thread2 BIEEE S T8, EEZFRBAZESE, 4B T
AT, HEeFHZE T4, T 2905 B g 2 —FE KA T . worker PATEEH S,
PATHE R TIRA(E 5 &R threadl T, S8 E CRRE, FHEBUESEE, ik
i) thread2 A REARSEAT . XA AT R AE BRI HUR s, AR R IATSS Kifit
TR AT S, X FME DLIE SE R R A RV R AN

823 MEHESENAEHEMHEREDE

12 test_comu_05.c #4612l AN Z AR F TS AR P72 300 o 1) o A7 R 2 B
0 b e SR D AR, BIAE 7 25 A H U2 5 AN 7 L A5 BVH S IR AT 4 R 4Rk 1) R 3T
T 2 SRREHOAR R A5 -5 B 17 sORIE BN 2 26 7 38 R 2% 5 AR X H 19

#include <rthw.h>

O©Coo~NoOUlh WNE O

O©CoOo~NOoO oI wWN -

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

I* FRIAE 3 FH B AR R TR
static rt_thread_t producer_tid = RT_NULL;
static rt_thread_t consumer_tid = RT_NULL,;

1* L Be =R R In R NN 5 ¥/
#define MAXSEM 5

1* F T CE A R~/
rt_uint32_t array[ MAXSEM];

[* FRMAFEE . H IR LE array BUHF RS E */
static rt_uint32_t set, get;
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struct rt_semaphore sem_lock;
struct rt_semaphore sem_empty, sem_full;

[* EFEELRREND
static void producer_thread_entry(void* parameter)

{
rt_int32_t cnt = 0;

[* 3247 100 X */
while( cnt < 100)

P* IREL— AL %
rt_sem_take(&sem_empty, RT_WAITING_FOREVER);

I* 55 array W2, Lot

rt_sem_take(&sem_lock, RT_WAITING_FOREVER);

array[set%MAXSEM] = cnt + 1;

rt_kprintf(“the producer generates a number: %d\n",
array[set%oMAXSEM]);

set++;

rt_sem_release(&sem_lock);

1% RAT— AL+
rt_sem_release(&sem_full);
cnt++;

o e T
rt_thread_delay(50);
}

rt_kprintf(“the producer exit'\n");
}

[* HRELEAND
static void consumer_thread_entry(void* parameter)

rt_uint32_t no;
rt_uint32_t sum =0;

* Hn AL, mAOSELEER ~/
no = (rt_uint32_t)parameter;

while(1)
{
P* IRE— AL >/
rt_sem_take(&sem_full, RT_WAITING_FOREVER);

> EARIX, BT

rt_sem_take(&sem_lock, RT_WAITING_FOREVER);

sum += array[get%MAXSEM];

rt_kprintf(“the consumer[%d] get a number:%d\n", no, array[get%MAXSEM)]);
get++;

rt_sem_release(&sem_lock);

PR AR ¥
rt_sem_release(&sem_empty);

pe AEREE RS 100 MEHES, W REEIARIE L 4
if (get == 100) break;

* EEE— NI

rt_thread_delay(10);
}

rt_kprintf('the consumer[%d] sum is %d \n ", no, sum);
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rt_kprintf(“the consumer[%d] exit!\n");

void test_comu_05(void)
{
1* QIR H LR */
producer_tid = rt_thread_create("'producer",
producer_thread_entry, /* Zi#2 A\ 1172 producer_thread_entry */
RT_NULL, /* NHAZ47E RT_NULL ¥/
THREAD_STACK_SIZE, THREAD_PRIORITY - 1, THREAD_TIMESLICE);
if (producer_tid '= RT_NULL)
rt_thread_startup(producer _tid);

1* QU B LeAE
consumer_tid = rt_thread_create("consumer",
consumer_thread_entry,/* Z&F£ A 17172 consumer_thread_entry */
RT_NULL, /* NHZ$2& RT_NULL */
THREAD_STACK_SIZE, THREAD_PRIORITY + 1, THREAD_TIMESLICE);
if (consumer_tid '= RT_NULL)
rt_thread_startup(consumer_tid);

I* Fiatk 3AMES &

rt_sem_init(&sem_lock, "lock", 1, RT_IPC_FLAG_FIFO);
rt_sem_init(&sem_empty,"empty”, MAXSEM, RT_IPC_FLAG_FIFO);
rt_sem_init(&sem_full , "full*, 0, RT_IPC_FLAG_FIFO);

#include <finsh.h>

r* SHE| msh dydFlRH */

MSH_CMD_EXPORT (test_comu_05, comu test);
£ finsh Hiz47ar 4 “test_comu_05” , BAT4E RN

msh />test_comu_05

msh />the producer generates a number: 1

the consumer[0] get a number:1

the producer generates a number: 2

the consumer[0] get a number:2

the producer generates a number: 3

the consumer[0] get a number:3

the producer generates a number: 4

the consumer[0] get a number:4

the producer generates a number: 5

the consumer[0] get a number:5

the producer generates a number: 6

the consumer[0] get a number:6

the producer generates a number: 7

the consumer[0] get a number:7

the producer generates a number: 8

the consumer[0] get a number:8

the producer generates a number: 9

the consumer[0] get a number:9

the producer generates a number: 10

— A S BN, EFE R NG I N R SE R AT AN
B, THFE WAL RCE G, WA AN, 98 BT A,

824 fEEEMBREFAFMENE

5 MK A B 55, BT K ATA — #0800k, OB RTE, WE2DNXT
A REJAT, MR 2 M T A 18X 7. T LR S b R AT oA PR A B s i
Be: BIZiRANE S G R ARG, BIXTE K0 5 HAWE S e R K2 « B
FAFE T IS, At 2 PR E B TR T, R E AT, EADIRF. Wk
JRIIHAG 2] T IS, BTN IR, W25 JE IO T ke B . SCt e RN
YRS — Bl AT NIRRT, HRAS A0 ?
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AT %R — G MRS, 2908 E% (THINKING) , YL (HUNGRY) ,
B (EATING) o 42 M RSN BIPUIRES, 2K BRI 3. 23R
BB, WHENEEIRE (EATING) I — A4 phd_state[N], SREREFERALHT 25K
PPIRES,  fEASEEEH, N A 5.

— AR R AL BB R A RV N BIEERES . WK 0 BIPANAD
J& /1 LEFT_PHD(i)f1 RIGHT_PHD(i). BI# i A 2, W] LEFT_PHD A 1, RIGHT_PHD 4
3.

BRI 7 —/ME 5854, BME5ENN —MEHK, XA RN X585
FHF, AR R i 2 . BIFE AR test_comu_06.c.

[*4R15 test_comu_06.c*/
#include <rthw.h>

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 1024
#define THREAD_TIMESLICE 5

#define N 5 /* & XK H 5%/
#define LEFT_PHD(i) ((i+N-1)%N) /* #2:5% i LT %R */
#define RIGHT_PHD(i) ((i+1)%N) /* #2%5 | AU HER *
#define LEFT_PHD(i) ((i+N-1)%N) /* 25K i L8R *
#define RIGHT_PHD(i) ((i+1)%N) /* 25 i AT ER *
struct rt_semaphore sem[N]; /* 52K M 5E */
struct rt_semaphore sem_lock; /* & X —M{H{E 5 ELIIGAX BT ¥/
enum _phd_state
{ /> & AT M SRR R R T 22 5K

THINKING =0,

HUNGRY,

EATING,
} phd_state[N]; /* & X =5 RASHAH
const char * status_string[N] =
{

"thinking",

"hungry",

"eating",

h

static void test(int i)
{
if (phd_state[i] == HUNGRY &&
phd_state[LEFT_PHD(i)] != EATING &&
phd_state[RIGHT_PHD(i)] != EATING)
{
phd_state[i] = EATING;
I* ATLRRIXF, HMRAfESE %
rt_sem_release(&seml[i]);
}
}

static void take_forks(int i)
{
P NI X
rt_sem_take(&sem_lock, RT_WAITING_FOREVER);
phd_state[i] = HUNGRY;
test(i);
P B X
rt_sem_release(&sem_lock);
P* WRAEF EATING RSN ZEL 2ER */
rt_sem_take(&sem[i], RT_WAITING_FOREVER);
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static void put_forks(int i)
{
1 NI SR>
rt_sem_take(&sem_lock, RT_WAITING_FOREVER);
phd_state[i] = THINKING;
test(LEFT_PHD(i));
test(RIGHT_PHD(i));
> IRl X
rt_sem_release(&sem_lock);

}

I* PR ¥
static void phd_thread_entry(void* parameter)
¢

int i;

i = (int)parameter;

rt_kprintf(“phd %i starts...\n", i);

while(1)

/* thinking */
rt_thread_delay(RT_TICK_PER_SECOND);
rt_kprintf("phd %d is %s\n", i, status_string[phd_state[il]);
/* take forks */

take_forks(i);

[* eating */

rt_kprintf("phd %d is %s\n", i, status_string[phd_state[i]]);
rt_thread_delay(RT_TICK_PER_SECOND*2);

/* put forks */

put_forks(i);

}

void test_comu_06(void)
{ - -
int i;
rt_thread_t tid;
rt_err_t result;
I* MIsGfE S & *
result = rt_sem_init(&sem_lock , "lock”, 1, RT_IPC_FLAG_FIFO);
if (result I= RT_EOK)
return ;
for (i=0; i<5; i++)
{
result = rt_sem_init(&sem[i] , "sem”, 0, RT_IPC_FLAG_FIFO);
if (result = RT_EOK)

return ;
}
for (i=0; i<5; i++)
{
tid = rt_thread_create(
"phd",
phd_thread_entry,
(void *)i,
THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE*3);
if(tid '= RT_NULL)
rt_thread_startup(tid);
}

#include <finsh.h>
I* SHE msh @rdFFRF */
MSH_CMD_EXPORT(test_comu_06, comu test);

7f finsh Hizf7Tdr 4 “test_comu 06”7 , BATHERA:
msh />test_comu_06
msh >phd 0 starts...
phd 1 starts...
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phd 2 starts...
phd 3 starts...
phd 4 starts...
phd 0 is thinking I —%¢
phd 0 is eating
phd 1 is thinking
phd 2 is thinking
phd 2 is eating
phd 3 is thinking
phd 4 is thinking
phd 4 is eating
phd 1 is eating I/ ot
phd 0 is thinking
phd 2 is thinking
phd 3 is eating
phd 0 is eating HE=%#
phd 4 is thinking
phd 1 is thinking
phd 2 is eating
phd 4 is eating
phd 3 is thinking
5 NEARNFIT G o 55 —%8: 55 0 ME R A%, Ifaj2 14> 0S Tick, FEHI X1z,
fE2 2 > OS Tick, JERESE: #E% 1 MEE, HEARX T, Lk, 321
FIREIX TNz HINMEEFWEARN T B 4NEEEES T XTIz, £—58

é)jil:ﬂi‘o %%%:1—?[8: 1\ 31:]2; O\ 2\ 41%\%: %E?@! O\ 2\ 4”2; 1\ 3)%\%0

84 HRFE

BRI LR —, POVERME SRR —M, I B2 UBIRIE L. £YiEit
(RIETBE, FLF B HAL T B IIRAS, MR AR R A M L 2 N B IRES . BLF
BHEEST: RS REA LR ENET . XA DU R — 22 2 UG R TS AL
BRI AT RE 2 T 2 AR LD TG B e B I 1 O AR ZLC B R B R EARE
T FR T AR 55 B RE A A o

8.4.1 HFEMABIRE

BIFEAAY test_comu_07.c i 3 NS LIE R B FA IR ER, FiA MR Imeg 2
05 VB B SRR LR S R P I B R e
[*4RH5 test_comu_07.c*/
#include <rthw.h>

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

static rt_thread_ttidl = RT_NULL;
static rt_thread ttid2 = RT_NULL;
static rt_thread_t tid3 = RT_NULL;
static rt_mutex_t mutex = RT_NULL;

1 LFELAD

static void thread1_entry(void* parameter)

{
1* SR Se J R FRBAT
rt_thread_delay(10);
[* it thread3 £/ mutex, Jf H. thread2 Z54% 55 mutex */

[* K 2¥ thread2 5 thread3 [ SE 2L s */
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if (tid2->current_priority != tid3->current_priority)

P REBAHE, MR RM */
rt_kprintf("\r\ntest1 failed! \r\n");
return;

}

[* Z8FE 2 NI %/
static void thread2_entry(void* parameter)

{

rt_err_t result;

P SR e R &R 1B 1T %/
rt_thread_delay(5);

while (1)
{ -
* REREE 80, AT thread3 #, AT thread3 (KR 5E LT
* 3| thread2 # [F] I Se %
*/
result = rt_mutex_take(mutex, RT_WAITING_FOREVER);

if (result == RT_EOK)

{
1* BECE T8+
rt_mutex_release(mutex);

}

[* ZRFE 3N
static void thread3_entry(void* parameter)

{
rt_tick t tick;
rt_err_t result;
while (1)
result = rt_mutex_take(mutex, RT_WAITING_FOREVER);
result = rt_mutex_take(mutex, RT_WAITING_FOREVER);
if (result I= RT_EOK)
rt_kprintf("\r\ntest3 failed ! \r\n");
return ;
}
1 A AN R ERR, &3k 50 4> OS Tick */
tick = rt_tick_get();
while (rt_tick_get() - tick < 50) ;
rt_mutex_release(mutex);
rt_mutex_release(mutex);
}
}
void test_comu_07(void)
{

> G E FB
mutex = rt_mutex_create("mutex"”, RT_IPC_FLAG_FIFO);
if (mutex == RT_NULL)
{
rt_kprintf("\r\ntestO failed ! \r\n");
return ;
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}

tid1 = rt_thread_create("t1",

threadl_entry, RT_NULL,

THREAD_STACK SIZE, THREAD_PRIORITY -1, THREAD_TIMESLICE);
if (tidl '= RT_NULL)

rt_thread_startup(tidl);

tid2 = rt_thread_create("t2",

thread2_entry, RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid2 '= RT_NULL)

rt_thread_startup(tid2);

tid3 = rt_thread_create("t3",

thread3_entry, RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY + 1, THREAD_TIMESLICE);
if (tid3 = RT_NULL)

rt_thread_startup(tid3);

#include <finsh.h>
[* FHE| msh &R ¥
MSH_CMD_EXPORT(test_comu_07, comu test);

BATERNA:
msh />test_comu_07
msh />

AR AT Ay Bee 1>LRE 2>8008 3, 4ife 1, 2, 3 IR M = MK 73l B 2
Lt LI, BT RPVTER A, . ijﬁ 2117, PATEER)E, thisiE. 223
AT, FEAEFE, A KRS, £38 50 4 0S Tick, XHIHLRE 2 —ik
SRPEORE, SR LMNRFET, MEdBaf 2 5484 3 Mg SME ,
ZRE 3 ISR BLZ LT N ANEAE 2 (AL Zeri Al . 1) 728 55 4> OS Tick i,  £kf%2 3 F%
WE R, %A2 2 A E S ERIELZRIN. RIGERE 1 523UT, AL 2 MLt 3
WIS DL AN, S NFTENH “testl failed!” .

8.42 fUEHKHA

MeSE 4k AR R HR R 5 A IL T B UR I IR Se R AR B0 S lfm ) 4 v B S5 A i L S 1%
TR ZA2 b, R Jeddm m I AR e 2, élmﬁlzf‘ﬁ?&?)%ﬁﬂﬂ? (SEAE eyl
FEI, AL RIEM AR ML gt B 3T Mﬁ‘ﬁ?%ﬂjfjﬂﬁtf‘a%ﬁ}i%ltﬂ@a 73 Ml
F£ test_comu_08.c.

[*4RH5 test_comu_08.c*/
#include <rthw.h>

static rt_thread_ttidl = RT_NULL;
static rt_thread ttid2 = RT_NULL;
static rt_thread t worker = RT_NULL;
static rt_mutex_t mutex = RT_NULL;

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

rt_uint32_t worker_count, t1_count, t2_count;

static void thread1_entry(void* parameter)

{
rt_err_t result;
result = rt_mutex_take(mutex, RT_WAITING_FOREVER);
result = rt_mutex_take(mutex, RT_WAITING_FOREVER);
rt_kprintf(“thread1: got mutex\n");
if (result I= RT_EOK)
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{
}

for(tl_count =0; t1_count < 5;t1_count ++)

return;

rt_kprintf(“thread1:count: %d\n", t1_count);

rt_kprintf(“threadl: released mutex\n");
PRIWTE ) R IE threadl LSRR B HETHE S thread2 —8, W E£BR*
if(tid2->current_priority == tid2->current_priority)

{
rt_mutex_release(mutex);
rt_mutex_release(mutex);
}
}
static void thread2_entry(void* parameter)
{
rt_err_t result;
rt_thread_delay(5);
result = rt_mutex_take(mutex, RT_WAITING_FOREVER);
rt_kprintf(“thread2: got mutex\n");
for(t2_count = 0; t2_count < 5;t2_count ++)
rt_kprintf(“thread2: count: %d\n", t2_count);
}
static void worker_thread_entry(void* parameter)
{
rt_thread_delay(5);
for(worker_count = 0; worker_count < 5; worker_count++)
rt_kprintf("worker:count: %d\n", worker_count);
rt_thread_delay(5);
}
}
void test_comu_08(void)
{

mutex = rt_mutex_create("mutex”, RT_IPC_FLAG_FIFO);
if (mutex == RT_NULL)
{

}

tid1 = rt_thread_create("threadl",
thread1_entry, RT_NULL,
THREAD_STACK_SIZE, THREAD_PRIORITY + 2, THREAD_TIMESLICE);
if (tid1 '= RT_NULL)
rt_thread_startup(tidl);

return ;

tid2 = rt_thread_create("thread2",

thread2_entry, RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid2 1= RT_NULL)

rt_thread_startup(tid2);

worker = rt_thread_create("worker",
worker_thread_entry, RT_NULL,
THREAD_STACK_SIZE, THREAD_PRIORITY+1, THREAD_TIMESLICE);
if (worker '= RT_NULL)
rt_thread_startup(worker);

#include <finsh.h>

* S msh ARG *
MSH_CMD_EXPORT (test_comu_08, comu test);
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£ finsh Hizf7dr 4 “test_comu_08” , BITHE R A:
msh />test_comu_08
msh />threadl: got mutex
threadl:count; 0
threadl1:count; 1
threadl:count; 2
threadl:count; 3
threadl1:count; 4
threadl: released mutex
thread2: got mutex
thread2: count: 0
thread2: count: 1
thread2: count: 2
thread2: count: 3
thread2: count: 4
worker:count: 0
worker:count: 1
worker:count: 2
worker:count: 3
worker:count: 4

AR S LT & thread2 > worker > threadl . 76 RT-Thread ] mutex ¥it
AL T R Rk AR IX AL, Rk, T mutex RIVRT DS A 5 20 4 7 1) B2 A R
PRS2 )

thread2 1 worker Z&FE BEARIESE L threadl vy, {HAZIX P2 RS 7E HERE T 46 sl
PAT TIERT 2L, T R4 3 threadl $447, S5 threadl 3545 HJF &, thread2 #ERTE5H 5,
BAREIR S m T threadl, HEATHHWEFREY threadl HE T, EEEREITR
HFEUMEGLLIEIT. TR, RERMRAERSAFIEBSEIEN, & threadl ML TE
THEY5 thread2 —5, Y0IFJ71EZ&7E threadl release .+ Z Hifdi N tid2->currentpriority
ST tidl-currentpriority HJFIBTIES], ARG 45 2SR Y threadl R2EZHE
FEFHEIF thread2 —F£)5, worker ZFEMLIE KT threadl ARG TIAFFREREIE &
threadl, AT PRIF &S Se R I SR E

BT CATE, AR 40 % 1 il f T LI e Se e kR SR g bk, 7E RT-Thread [ mutex Hrsk
LT RS Rk TR

8.5 Hff

HUAER T 220G, B E - EEE EEESE, HTEERFEL. — A4
B T IR S5 IR R 1K — A A A A0 R, T 5 55 A5 PR 2 PR AR MR T 00 A L PR A AT AL 2
HRESESEARNE, FARRERIEAEFMARERT, A0 Zitm, mEsErE
WAER R HARA R, BT 2, B2 AR R
LN NEAE . FN LRSI S5, kR “ @2 He” iRt 2 “ 25”7 ik .
KRR RE S ESMARSN, 558 R8N R —RRHEE, AR R &5 2 Fh
FIY PRI

B2 test_comu_09.c JiH7/~7E RT-Thread W S/F (EVENT) SZILZ LBF2 (0] [H) 25 il
5.
/#4105 test_comu_09.c*/
#include <rthw.h>

static rt_thread_t tidl = RT_NULL;
static rt_thread_t tid2 = RT_NULL;
static rt_thread_t tid3 = RT_NULL;

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
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#define THREAD_TIMESLICE 5

1= FAERIR *
static struct rt_event event;
rt_err_t result;

I*2FR 1 N A
static void thread1_entry(void *param)

{
rt_uint32_t event_rev;
I* receive first event */
if (rt_event_recv(&event, ((1 << 3) | (1 << 5)),
RT_EVENT_FLAG_AND | RT_EVENT_FLAG_CLEAR,
RT_WAITING_FOREVER, &event_rev) == RT_EOK)
rt_kprintf(“thread1: AND recv event 0x%x\n", event_rev);
rt_kprintf(“threadl: delay 1s to prepare second event\n");
rt_thread_delay(RT_TICK_PER_SECOND);
[* receive second event */
if (rt_event_recv(&event, ((1 << 3) | (1 << 5)),
RT_EVENT_FLAG_OR |RT_EVENT_FLAG_CLEAR,
RT_WAITING_FOREVER, &event_rev) == RT_EOK)
rt_kprintf(“threadl: OR recv event 0x%x\n", event_rev);
}
rt_kprintf(“threadl leave.\n");
}

1* B2 2 NI H
static void thread2_entry(void *param)

{

rt_kprintf(“thread2: send event1\n");
rt_event_send(&event, (1 << 3));
rt_kprintf(“thread2 leave.\n");

}

1* 2552 3 A0 ¥/
static void thread3_entry(void *param)

{
rt_kprintf(“thread3: send event2\n");
rt_event_send(&event, (1 << 5));
rt_thread_delay(20);
rt_kprintf(“thread3: send event2\n™);
rt_event_send(&event, (1 << 5));
rt_kprintf(“thread3 leave.\n");

}

void test_comu_09(void)

{

I* WG R >
rt_event_init(&event, "event”, RT_IPC_FLAG_FIFO);
if (result I= RT_EOK)

rt_kprintf(“init event failed.\n");
return ;

tid1 = rt_thread_create("thread1",

threadl_entry, RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY -1, THREAD_TIMESLICE);
if (tidl = RT_NULL)

rt_thread_startup(tidl);

tid2 = rt_thread_create("thread2",

thread2_entry, RT_NULL,
THREAD_STACK_SIZE, THREAD_PRIORITY , THREAD_TIMESLICE);
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if (tid2 I= RT_NULL)
rt_thread_startup(tid2);

tid3 = rt_thread_create("thread3",

thread3_entry, RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY + 1, THREAD_TIMESLICE);
if (tid3 I= RT_NULL)

rt_thread_startup(tid3);

#include <finsh.h>

/* S HE| msh mAFIFRE ¥/

MSH_CMD_EXPORT(test_comu_09, comu test);
£ finsh Hizf7dr 4 “test_comu_09” , iB1T4E R

msh />test_comu_09

msh />thread2: send eventl

thread?2 leave.

thread3: send event2

thread1: AND recv event 0x28

threadl: delay 1s to prepare second event

thread3: send event2

thread3 leave.

threadl: OR recv event 0x20

threadl leave.

LR 1 UM rt_event recv R, &4F event HAE L bit3 Al bits AR FM KA &
=AZHP I RT_EVENT_FLAG_AND Eon kA, BRI 2 AN H AR A
IR HCA IR A, A gk

SREfFHI; RT_EVENT_FLAG_CLEAR Fon #2021 S 4 J5 48 55 18 A0 O A0 15 B s
RT_WAITING_FOREVER F/n RSN M A KA, NWKIZSER 5. &8 1 &%
£r bit3 1 bits FoRFEM, HHROE RN A& HHTEE R, SNKaER T 5. 2
H rt_thread_delay ZERT 1 #b%f. Z 5 FHRSESRr bit3 F1 bits FLRBHfF, X —kAHTZ
RT_EVENT _FLAG OR, X#/x bit3 Il bitd fEi—ANFHAERKAHBA LA,

BRI TIT Ry 6FE 1> FE 2>26F2 3, 4hfE 1 ouiafT, HALRRAE R
FiE tevent recv, L ‘AND T EUHEL event b bit3 A bits FoRAISEAE, WX HA
Hph REFET—DNEAERAE, WER 1 agdEis) event F4E,  BIRAEDY bit3
Mbits FoRMEMHARAENG, L2 1 AR, B8R, &R 1 gdER)s, HESSEN
W, A% 2 WHEIELT, B4ITE thread2: send eventl 285 4 event ki% bit3 fAF
MFEff. 2GR 2 B, SRR

AN RLEFE 1 SRR, bit3 BEAL, bits KSR 0, FUILLFE 1 AR
EFH event . FFERSARSLREE, 26FE 3 BAEIELT, 4FE 3 4TED thread3: send event2
SRIGAEH] rt_event_send(&event, (1 << 5))[aA 3} event K% bits XERIFA:, BLFFERE 1
SRR, AfE 1 RS RER A & 1 MIte%m T4E 3, RItiE
T—ANRG tick W5, &2 LB ZFE 1 BUCHEM: event J5, 2 event 1)
bit3 A1 bits J& 0, % F R H O4TEI: threadl: AND recv event 0x28 threadl: delay 1s to
prepare second event

ZJa, BFE 1 FRECEA: bit3 AT bits, XGELL ‘ORI EERFFAE, B bit3 AN
bits HEE —NRAENZRE 1 FERFAN L, SR HERER b 2R 1 F ke
AT, FFF bit3 8 bits REMFMKE., WEFRHELIE 3 817, &% 3 HifH
rt_event_send(&event, (1 << 5)), XL 1 NEESEHBURES, HIEASLZIPAT
ARG, LRV KA T —IRARSE tick . FItZfE 3 4k8a1T, $TE thread3
leave. £ 2 JG W & 4t tick Hlr, Z8F8 1 #REEISAT, #TED threadl: OR recv event
Ox20threadl leave. 2k A 1 RUALH R FthizfT 52 IR, Z R AIZIREIZAT IDLE 267,
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8.6 HRFEEAfEH

HIS A AR 55 2 S #R A R e b — A I Y AROAE 55 RDE A5 T 1%, R i R T8 LRI 283 o
AR (K4 BB R BE RN E [ 4 FHTAR (BEXT 32 AEARBE AR SE, FRETHTR/NIY 4
AT, BB IBHE I RE S A9 — DMEE) o RIS ARVE S B R, etk b by
R S5 IREAE — = 4 75 KB AR A3 B MISA T o 10— A B2 AN e vl LU A h 2 ix 28
MR EAT AR 2

HIS A f2 — ] A A 2R )V B A% 387 20, 78 RT-Thread #4F RGN S Be s — Ikt
4 PR, JF HMSAT B A — B AR IIRE, RERSSRAE — T B AU M E (s B A
FIAR IR 45 P R E) o MIA h— SRR R R E R 4 777, T DLMBA e
ANEEIE 4 5 B0 S AR, AR T B BTN H N AN RE AR F AR (105 2K B
HEMGE, £ 32 ARG 4 TN FRIFESE M, B DU il S AR (A
BRI

HAJS 42 F1I R 1 S SCITR

struct rt_mailbox

{
struct rt_ipc_object parent;
rt_uint32_t* msg_pool: 1* ERFEZZ M X [T etk
rt_uintl6_t size; 1* HRFEZZ P X (RN */
rt_uint16_t entry; [ R A IR A ) % H */

rt_uintl6_t in_offset, out_offset; /* HBFHZEFHIEEHaE  */
rt_list_t suspend_sender_thread;  /* KRIKZEFERIEERCSEAFBAS] */

t)}pedef struct rt_mailbox* rt_mailbox_t;
%75 test_comu_10.c B 2 DEIALAE, —DErSHIMAEN 5, Hoh— ARl AE

ROEMBAE,  — A A HISAE A S B
/A4S test_comu_10.c*/
#include <rthw.h>

static rt_thread_ttidl = RT_NULL;
static rt_thread_t tid2 = RT_NULL;

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

P WIS
static struct rt_mailbox mb;
1 P TCHIA FR A A i
static char mb_pool[128];

static char mb_str1[] = "I'm a mail!";
static char mb_str2[] = "this is another mail!";

[* ZBFE LN
static void thread1_entry(void* parameter)

{
unsigned char* str;
while (1)
rt_kprintf("threadl: try to recv a mail\n");

1% AHISFE s s/
if (rt_mb_recv(&mb, (rt_uint32_t*)&str, RT_WAITING_FOREVER)
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== RT_EOK)

* BORHERNE *
rt_kprintf(“threadl: get a mail, the content:%s\n", str);

* ZERF 10 /> OS Tick */
rt_thread_delay(10);
}

1 ZFE2 N0 *
static void thread2_entry(void* parameter)

{
rt_uint8_t count;
count = 0;
while (1)
count ++;
PERIRRIE 2 A4 B b/
if (count & 0x1)
* Ji% mb_strl Kbk ZIHEAEH */
rt_mb_send(&mb, (rt_uint32_t)&mb_str1[0]);
}
else
{
[* Ri% mb_str2 Ktk ZHEFEH */
rt_mb_send(&mb, (rt_uint32_t)&mb_str2[0]);
}
[* FE®S 20 /> OS Tick */
rt_thread_delay(20);
}
}
void test_comu_10(void)
{

* WliEA—A> mailbox */
rt_mb_init(&mb,

"mbt", I* 4 FRIE mbt */
&mb_pool[0], 1% WS FH 211 3 7 & mb_pool */

sizeof(mb_pool)/4, I* K/ mb_pool/4, BRI AAREHIRIERI KNS 4 745 */
RT_IPC_FLAG_FIFO); /* Kf FIFO Jy sl AT kA 545 %/

tid1 = rt_thread_create("threadl",
thread1_entry, RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY , THREAD_TIMESLICE);

if (tidl = RT_NULL)
rt_thread_startup(tidl);

tid2 = rt_thread_create("thread2",
thread2_entry, RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY , THREAD_TIMESLICE);

if (tid2 1= RT_NULL)
rt_thread_startup(tid2);

#include <finsh.h>
I* SHE msh @rdFFRA */
MSH_CMD_EXPORT(test_comu_10, comu test);

7f finsh Hizf7Tdr 4 “test_comu_10” , BATHERA:
msh />test_comu_10
msh />thread1: try to recv a mail
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thread1: get a mail, the content:I'm a mail!

threadl: try to recv a mail

threadl: get a mail, the content:this is another mail!
threadl: try to recv a mail

threadl: get a mail, the content:I'm a mail!

threadl: try to recv a mail

threadl: get a mail, the content:this is another mail!
threadl: try to recv a mail

threadl: get a mail, the content:I'm a mail!

threadl: try to recv a mail

threadl: get a mail, the content:this is another mail!
thread1: try to recv a mail

%Elﬂ%EZEﬂE,%Ez%ﬁﬁ%Zﬁ?ﬁ%ﬂﬁﬁMﬁo%ﬁlﬁﬁﬁ,Mﬂ
EPH B hE R 77 R

8.7 HEB\F

TH R BAF A2 55— F 2R R @ TR 5K, & e s ISR B 2R Bl Hh W AR 45191 7 A [
SEKSENEE, JHEN BEZAAE A QR NAEZS A . HARZERE R BE 05 A 2 BB AR L U B
MR, T 4T B AFR 2 s, R IRRR . A H T B RAR, HRr4RE
Ve e A RIS A0 R . Y R BA B —Fh R P 1 iEAE Ty =

I I S BB IR GG, ZeAR B W IR 551912 mT DK — 25 B2 260 2SO B A A« [RIAE
—NELEANEFE AT DU B AT IR R . U 2N B RE B B BAFIRT, @5 RS
BEN W BB B AR 62, e Ui, LRFE/eB RN R R N BN KITH S, R
Je ik 5 i E I (FIFO).«

RT-Thread #4E KRG B BAFIXT R Z A TCRAM, 41 BSOS, ©Rigs
Be 7T S AT TR BAFIAAFR WAEZEIX . TSR LR BB RS . [R] I AN
BT G55 2 AN BHE, BN EAE AT DA — 263 B 1 B BAI 1R 55— AN Rl e
Ja — AN EHERE 7 RO BRI B R R, ALyl BAE T RER T, AR — AN
R EAESER . A T B RAS v RHE S B R W B BB, S AN K AT 7E T R A A

QI i 5E .«
HIFE test_comu_11.c €I 3 DaISLRE: 2iFE 1 2 I BRI TP IBUE 2, &2 2 25
251 BN RIETH S FE 3 2 N4 B R IE R SR -

/XA test_comu_11.c*/
#include <rthw.h>

static rt_thread_ttidl = RT_NULL;
static rt_thread_t tid2 = RT_NULL;
static rt_thread_t tid3 = RT_NULL;

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

* T BB P

static struct rt_messagequeue mq;

1 S BA S v R 38 R LT SR A AR
static char msg_pool[2048];

[* ZBFE LN
static void thread1_entry(void* parameter)

char buf[128];
while (1)

rt_memset(&buf[0], 0, sizeof(buf));
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P M BB R B R %/
if (rt_maq_recv(&maq, &buf[0], sizeof(buf), RT_WAITING_FOREVER)
== RT_EOK)

rt_kprintf(“threadl: recv a msg, the content:%s\n", buf);
}
rt_thread_delay(10);

}

[* EFE2 N+
static void thread2_entry(void* parameter)

{
int i, result;
char buf[] = "this is message No.x";
while (1)

for (1=0;i<10; i++)

{
buf[sizeof(buf) - 2] ='0' + i;
rt_kprintf("thread2: send message - %s\n", buf);
1* IR B ENH BB g %
result = rt_mq_send(&mq, &buff0], sizeof(buf));
if (result == -RT_EFULL)

rt_kprintf("message queue full, delay 1s\n");
rt_thread_delay(100);

}
}
rt_thread_delay(10);
}

[* ZRFE 3N
static void thread3_entry(void* parameter)

{
char buff] = "this is an urgent message!";
while (1)
{
rt_kprintf(“thread3: send an urgent message\n");
Tl sr - MRS ESMERSY 7 L
rt_mq_urgent(&mg, &buf[0], sizeof(buf));
rt_thread_delay(25);
}
}

void test_comu_11(void)

1* WA S BRI */
rt_ma_init(&mg, "maqt",
&msg_pool[0], /* PIAZitfE [ msg_pool */
128 - sizeof(void*), /* HANH B IR/ E 128 - void* */
sizeof(msg_pool), /* PIAFAILATK/NAE msg_pool IR/ */
RT_IPC_FLAG_FIFO); /* A ZMLIEESRs, 1% FIFO KT B2 E

tid1 = rt_thread_create("threadl",

threadl_entry, RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY , THREAD_TIMESLICE);
if (tidl = RT_NULL)

rt_thread_startup(tidl);

tid2 = rt_thread_create("thread2",

thread2_entry, RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY , THREAD_TIMESLICE);
if (tid2 = RT_NULL)

rt_thread_startup(tid2);
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tid3 = rt_thread_create("'thread3",

thread3_entry, RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY , THREAD_TIMESLICE);
if (tid3 1= RT_NULL)

rt_thread_startup(tid3);

#include <finsh.h>
[* SH3] msh & 5FEH *
MSH_CMD_EXPORT(test_comu_11, comu test);
7£ finsh Hiz4Tdr4 “test_comu_ 117 , iB1T4E 3.
msh > test_ comu_11
msh >thread2: send message - this is message No.0
thread2: send message - this is message No.1
thread2: send message - this is message No.2
thread2: send message - this is message No.3
thread2: send message - this is message No.4
thread2: send message - this is message No.5
thread2: send message - this is message No.6
thread2: send message - this is message No.7
thread2: send message - this is message No.8
thread2: send message - this is message No.9
thread3: send an urgent message
threadl: recv a msg, the content:this is an urgent message!
thread2: send message - this is message No.0
thread2: send message - this is message No.1
thread2: send message - thread1: recv a msg, the content:this is message No.0
tcontent:this is messthread2: send message - this is message No.3
thread2: send message - this is message No.4
thread2: send message - this is message No.5
thread2: send message - this is message No.6
thread2: send message - this is message No.7
message queue full, delay 1s
threadl: recv a msg, the content:this is message No.1
thread3: send an urgent message

LRFE 1. 2. 3MRSLHAHN, FEFEIINT A AR . VB A7 [F] A2 2048, BEAKTHE
J& 128, AT 16 LM E . ZRFE 14508 10 4> OS Tick e — Ml E. &% 2 46 10
OS Tick /3% 10 26 8. £6FE 34E0E 25 D OS Tick Kix—% K2R, &MEEIGE, &k
L THIOE S, SEE B A e, WEENIER, R &2 2 ik 10 %
HEJE, R, R &2 385N, KiE—FKETHEGER, RGN HFZ4
2 11817, BBOHE, XEBIRIr R — K E2WE, HENER . &R 233, XK
10 KHE, (HEAERIEEN, ern s, 2672 1 E3HAUE, Bl 1 4 BN
FERY . ZRFE 2 MR RI% 10 26 S . IRIERNEE 7 %0F, WEM W, KIERW. LR
Bl B = 17 (BRFE 2 RIEMHE) +1 (BRFES3KENEZHEE) -2 (LE1E
Wi 1465 R BHEIRHEE R 0) =16, X AMEULH BIBAT RS B s . &
2 JERT 1S % fF. BT RS, BIECE 3~51THuR, &R LIABINENEE 7, £REHRE 2
IR 7 WA RIERR T

8.8 MR SHEHIXH

T JEL BAB AR AR ) B S AN TR T B R IR ASBRGE FE 4 DT A, 3 /hE BB At
7 AN ROR R B R R 1 E R G RE —DNITE T B RERRKELE 4 TR
BRSNS, R BB GG WAL BHRAS o IXANASBRGE BRSNS 2 T A S
FXmE L, FREE ISR A AR -

struct msg

{
rt_uint8_t *data_ptr;  /* el bk
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rt_uint32_t data_size; /* HdEH AN *
¥

TR A 51548 5] 17 B 48 5 S RIRAR TR B RIE IR A — AN B AR AR . 7EMRAR
B, XA R BRI IR TR XA AR TR EN (TER R e ik K e, HlidiRRe
% TEAFR R U7 0] 48 [F) X AN Mk 1 2%, 38 X e 5 B B A R R AR O o T IE B
BAF ) 7 AU AN A [A] «

void send_op(void *data, rt_size_t length)

{

struct msg msg_ptr;

msg_ptr.data_ptr = data; /* $& [FIAH N AR B hE */
msg_ptr.data_size = length; /* FEERAGKE */

I RIEXANH B4 ma T EBAF
rt_mgq_send(mg, (void*)&msg_ptr, sizeof(struct msg));
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FBIORE AFEH

9.1 HEMER

HEIE A — AT DA — BN IO BN R HE RAERR RIS AT, T A AERE P BRI
HAGEAN RN AEZS 8] RIS B AT, X U [l RIS — i A7 B 07 ) 9 Xl o

e R AR —F M HMER LR G ). Bk (stack) X AHERR, B —MigH 2R
MR . HBREZAN RVAER K — a7 AN BRIE B o X —Im B ARONAR T, AHX L, $E2
MR AR IR . $R(Stack) /2 FRAE RS L AN RN BUH 26 RE (TESCRFZ AR HERE R
G R NIXARFR AL G X I, 1Z XA FIFO IREME, TEgmBEm i & nT LLFE
5E 75 L) Stack FIR /N,

AR, RIS HE R, REGANSE, et IR SE (malloe)
T, TERT RTINS, JaidifEH.

9.2 fEGEBRHLRSAS RT-Thread H I3 AF D EEAEH

BRHL RGP Eh S NAF AR B SR 2

RT-Thread ] N 7743 fic /& 7 board.c SCf4H rt_hw_board _init B8 %+ 5 . BREUR AN
#ifdef RT_USING_HEAP
rt_system_heap_init((void*)& __bss _end, (void*)RT_HW_HEAP_END);
#endif

H:rf RT_HW_HEAP_END >}y (0x80000000 + 32 * 1024 * 1024); _bss_end F/n7E RW
FlE), BSS BIAARALE .

RT-Thread [)Zh#s N 7E40Fo 8 B BR % rt_malloc() Z0IC I AEAS 1) {4 FH BB rt_free F&7K
AT 23 [A]

AT, B eyl e, #E I, JAARIE 2 SRR, AR, WFTENRR
), s E R B fEE .
ptrd = rt_malloc(1);//45 484t ptrl 7 EC T 1 /N1 25 6
ptr2 = rt_malloc(13);//45 T84T ptr2 /3 BC T 13 /N1 25 [H]
ptr3 = rt_malloc(31);//45FE %t ptr3 3L T 31 A>T 25 ]
ptrd = rt_malloc(127);//4:48%t ptrd 43 TR T 127 /N1 25 6
ptr5 = rt_malloc(0); //4Fa%t ptr5 22 HC T 0 N 2F (8], Z JEda%Et ptr5 /RS8N RT_NULL

¥

rt_memset(ptrl, 1, 1); //ptrl fIZS[Ey 1, AERAEN 1
rt_memset(ptr2, 2, 13);//ptr2 K= [8 4 13, AEBIE N 2
rt_memset(ptr3, 3, 31);//ptr3 [z M4 31, AFAE N 3
rt_memset(ptrd, 4, 127);/Iptrd ({75 18N 127, 43AE N 4

if (mem_check(ptrd, 1, 1) == RT_FALSE)/#:l ptrl {4 1] & 15 15 Tt (5

rt_free(ptrd); /IR A 46 £
rt_free(ptr3);
rt_free(ptr2);
rt_free(ptrl);

RT_Thread 37 P9 A7 73 FC I VR B I
O S HEE RGNS NGFERN @S free FTEI4HT N AZ I E DL total $5— 3 %
MDNAE: used IRCLAEH T2 /DN TE; maximum allocated 5 AEME 70 it ) B K A7

msh />free
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total memory: 29831320
used memory : 133664
maximum allocated memory: 135960

@ BEBAT A, FEAREHIT maximum allocated FI%R .
Oz
B, Besr e m i d E ok, B anfCa.

rt_uint8 t tablel;
rt_uint8 t table2[13];

@ FhA& 43

Bl nAhD -
ptrl = &tablel;
ptr2 = table2;

AN R a0 RAM [ —3L 96K,  MP3 fifthis 75 2 40K, flac i i 2
60K. fHFFATT A, Wgmidas, BT RIAE . mREHZESE, WM I 7]
. MP3f#ES Y flac AR AT, FrLHHATR, REGHN IEHIE1T.

A WA 7 LB NG WRAR, @R NAtE. WRNAENER, &id
BB W RG AT /i, WA 2% 23 ]

® shA WAFHI R R ECA -

rt_malloc: 73ECHN AT

rt_free: BENAE,

rt_reallloc: 1R CZfH A% rt_malloc(10) 40EC T 10 74, A R RIS
[EARGE, D] LA R rt_reallloc(10)FHE i 10 7150 Bl s 184l

rt_calloc: 5 rt_malloc()Z5fL. %11  rt_malloc(10,4) F843HC T 10*%4 EI 40 MFHHN
12251

rt_malloc 5 rt_free SXHHH. A4 rt_reallloc . rt_calloc /25 rt free X EH

DA B8 R B IR I R FR A bk, R HIE AR, WERE] RT_RULL. 7EHITER,
IS O FIE R 123 E], BIAIWR A 2 5 9 RT_NULL. WR HiEABE 4k Sk
ITHREHRVE, WA A2k Hard Fault BPREPRET R, SRIGHEANTRWIESEIE3S, SE_2 5001,

9.3 WiFh

WAFIAE BRI SE IR R LI — KRR, RJE 0 RIRE KN 2 AN A B, A
BeE R ROk (WBER RO SINEER) o REIRIPECRINA%, A PR B 2 Hh
Bk SR ANAAEER, RIEGHIEE . WETR TG 2, BN VRS DR DAR
RINAFI, B DWARI S 2 A2 N A AE AL, W eI T A B 25—
NS B BN, WAFBR R Fogs 1 DA AEBIEHIER, NAFIZEHIR N S HEE N
i, WHEZEMIX, WIS, BERUL AR ARG .

A% B T4 N AF o) T A S azfil B, e RN B3 O] P 2R AR 7 S A7 B RS
HRAFREAERE, WA A AL O AL BE A AF . AT — BTSN
R A BN A BE T

9.4 WNHEMEBSHE
B N ARV S A — N AT R HE B2t — AN A7 o 1) P A7 A2 MK

N2 A A o 7 BEMURE T A7 DR SE RS A, B3 A A7 i, 2R T A A A2t AT R
R HRAE

113



F9E N

A7 R AT R -

struct rt_mempool

struct rt_object parent;

void *start_address;/* PN FIEHE X IIFihHbE - ¥/
rt_size t  size; 1% AEIAEE X3RN ¥
rt_size t  block_size; /* AfEH AN &/

rtuintg_t *block_list;  /* ATEHFIE */

1* AR AR X IR e AN s K A
rt_size t  block_total_count;
1 AL R 2 PR R A AR B &/
rt_size t block free_count;
P BEA NS T HR R 2R 52k */
rt_list t  suspend_thread;
1 BRA A SN T T 4 ) Ze AR 2 &/
rt_size_t suspend_thread_count;
¥

typedef struct rt_mempool* rt_mp_t;
% test_mem_01.c 7~ T NAEMEIWIGEM . 2 TC LRI B 5 0E LT — NN AEIR
BARLEH), WA E AN sizeof(mempool), &> Ht K/ 80,
[*4RH5 test_mem_01.c*/
#include <rthw.h>

static rt_thread_t tidl = RT_NULL;
static rt_thread_t tid2 = RT_NULL;

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#define THREAD_TIMESLICE 5

static rt_uint8_t *ptr[48];
static rt_uint8_t mempool[4096];
static struct rt_mempool mp; /* E#A AT R */

[ ZZFE 1 A0 ¥
static void thread1_entry(void* parameter)

{
inti;
char *block;
while(1)

for (i=0;i<48;i++)

{
I HENAER *
rt_kprintf(“allocate No.%d\n", i);
if (ptr[i] == RT_NULL)
{

ptr[i] = rt_mp_alloc(&mp, RT_WAITING_FOREVER);
}

P* GRERERTE—AN AR, FONCARAE WA, RIEROZHEER
block = rt_mp_alloc(&mp, RT_WAITING_FOREVER);
rt_kprintf("allocate the block mem\n");

1= BT WA >/

rt_mp_free(block);

block = RT_NULL;
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[* 25FE 2 N/
static void thread2_entry(void *parameter)

¢
inti;
while(1)
{
rt_kprintf("try to release block\n");
for (i=0;i<48;i++)
1> BT 43 FE LI N AE R =/
if (ptr[i] '= RT_NULL)
{
rt_kprintf(“release block %d\n", i);
rt_mp_free(ptr[i]);
ptr[i] = RT_NULL;
}
}
* Kl 10 4~ OS Tick */
rt_thread_delay(10);
}
}
void test_mem_01(void)
{ - .
int i;

for (i=0; i <48;i++) ptr[i] = RT_NULL;
I* WG A B */
rt_mp_init(&mp, "mpl", &mempool[0], sizeof(mempool), 80);

tid1 = rt_thread_create("thread1",

threadl_entry, RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY , THREAD_TIMESLICE);
if (tid1 != RT_NULL)

rt_thread_startup(tidl);

tid2 = rt_thread_create("'thread2",

thread2_entry, RT_NULL,

THREAD_STACK_SIZE, THREAD_PRIORITY + 1, THREAD_TIMESLICE);
if (tid2 '= RT_NULL)

rt_thread_startup(tid2);

#include <finsh.h>

[* S 3] msh md5lkp */

MSH_CMD_EXPORT(test_mem_01, comu test);
£ finsh Wiz 47 dr 4 “test mem 01”7 , BIT45 R N:

msh />test_mem_01

msh />allocate No.0

allocate No.1

allocate No.2

allocate No.3

allocate No.4

allocate No.5

allocate No.6

allocate No.7

allocate No.8

allocate No.9

allocate No.10

allocate No.11

allocate No.12

allocate No.13

allocate No.14

allocate No.15

allocate No.16

allocate No.17

allocate No.18
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allocate No.19
allocate No.20
allocate No.21
allocate No.22
allocate No.23
allocate No.24
allocate No.25
allocate No.26
allocate No.27
allocate No.28
allocate No.29
allocate No.30
allocate No.31
allocate No.32
allocate No.33
allocate No.34
allocate No.35
allocate No.36
allocate No.37
allocate No.38
allocate No.39
allocate No.40
allocate No.41
allocate No.42
allocate No.43
allocate No.44
allocate No.45
allocate No.46
allocate No.47
try to release block
release block 0
allocate the block mem

PANZERE, tidl HRSEgim T tid2. 7E4TENH 48 /> alloc RiUiME RS, threadl [FINHI
EAZPE N AF MRS, thread2 FRAGHEHIAL, FTEIH "try to release block™,s8 J5 HK//CH
i threadl ' 48 M 1FHINAFER AR, 76 thread2 BJHGEE—ANWAFEGE, W7
AT A A, SkHERAIZNE ER) threadl ZRFEMEE, threadl M HIE ALK
T, £ threadl LIEIZATE4 )G, thread2 A 4k4:5e Bl 42 (10 N 1E HORHGRAE .

A, THETT 48 ANNAEHREIE KRN, g5 52 80*48=3840 Bytes, i/ NFE/2 4096
Bytes, NiZik s nf LU PN W AFER AT AL B i), AECN AT SERRER A FOAS T We,  JRIETE T34
WAFBER DA — Mk, IXAMEHISLIIRNA 4, AR, B R B 48 B
WAFHE, 48 ANAFHR /NI E il kR N1 45 SR RIGT & 4096 Bytes.

9.5 HNHFEIEBHE

BN WA E BLE — D ESERIHE (Heap) PIAFE B, W LATE 241 B3 500 2 RO TB 60T
FRAE FH P 0 75 SR 3 AT R/ AR B T 24 FH P AN TR 22 AT X S8 YA By, ST DUBETI
[l HE LA S A FR A . RT-Thread RGN T AR R, 24T HEAFERZIE
WAFE B, 3l /NHE N AR BRI SLAB N A8 LR

FEAS I HENAFINS AL ZNELAE 2R SR AR AL BRI 54T HE I AT BRI AR AL o
void rt_system_heap_init(void* begin_addr, void* end_addr);

BIFE test_mem_02.c ##H~ T A WAEHERE H .

/#4105 test_mem_02.c*/
#include <rthw.h>

static rt_thread_t tidl = RT_NULL;

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
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#define THREAD_TIMESLICE 5

1* ZFE 1N
static void thread1_entry(void* parameter)
o

int i;

char *ptr[20]; /* FA-T S E 20 2Bl A FES B FE £

1~ XHEEFE %
for (i=0;i<20;i++)ptr[i] = RT_NULL;

while(1)

for (1=0;i<20; i++)

{
1% BERIMBC(L << ) KT 190 A7 22 )/
ptr[i] = rt_malloc(1 << i);

1* QR EE R/
if (ptr[i] != RT_NULL)
{

rt_kprintf("get memory: 0x%x\n", ptr[i]);
I* BeTR N AR

rt_free(ptr[i]);

ptr[i] = RT_NULL;

}

void test_mem_02(void)
{
tid1 = rt_thread_create("thread1",
threadl_entry, RT_NULL,
THREAD_STACK_SIZE, THREAD_PRIORITY , THREAD_TIMESLICE);
if (tidl '= RT_NULL)
rt_thread_startup(tidl);

#include <finsh.h>

I* FHE msh wLFIRF: *

MSH_CMD_EXPORT(test_ mem_02, comu test);
7£ finsh Fiz47ar 4 “test_ mem_02” , BIT4HEN:

msh />test mem_02

msh />get memory: 0x8038eb48

get memory: 0x8038eb48

get memory: 0x8038eb48

get memory: 0x8038eb48

get memory: 0x8038eb48

get memory: 0x8038eb48

get memory: 0x8038eb48

get memory: 0x8038eb48

get memory: 0x8038eb48

get memory: 0x8038eb48

get memory: 0x8038eb48

get memory: 0x803af8d0

get memory: 0x803af8d0

get memory: 0x803af8d0

get memory: 0x803af8d0

get memory: 0x803af8d0

get memory: 0x803af8d0

get memory: 0x803af8d0

get memory: 0x803af8d0

get memory: 0x803af8d0

get memory: Owarning: thread1 stack is close to end of stack address.

xd1 stack get memory: 0x8038eb48

get memory: 0x8038eb48
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get memory: 0x8038eb48
get memory: 0x8038eb48

ABIREE S T AAFEIES I B SRR, B e 0T —MREH AL, e LT 20 4
WAFEL, JRETRDRIC R WA B E L, SRR for FEMMKUORREAS AFE I B 23 ],
FAG o e A BRI ORAF 2 pte[i]h, A ECEIIE, 3T EIET O BC A A7 BRI Sk, Bl
BURE A AR 12 RO A R N AFHUR 52 Ja AS SORPRETRC, PT RE 2 3 A A7 2 55— 28 471 ) il

9.6 NIHEHFAFENZITAFHIFHX A

D NAFM LR E RN, BhAS AR RN e R 1

2) NRATINAFHTAEARR, ST H A B 208 U 554, shaNAE
3L AT 55 s

3D BRI X N AR I A A T AR AT 55 3, B AR A 7= AR bS5

R

RT-Thread #15| X RT_USING_ MEMHEAP_AS HEAP &3, ] LLEZ A memheap (M
BERTANESS Gk T R 4iH) heap 7rid: RT-Thread #7351 A rt_memheap_realloc B%L,
Fi T-7£ memheap H13#4T memory EH L, BREURE N

void rt_system_heap_init(void* begin_addr, void* end_addr);

9.7 HHWNEAEEMWKX ringbuffer
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BIOE XGRS

5 Linux #4E R4, /£ RT-Thread SE#AE RS, JUF—UI# T LB VR ST
B BESERAA T AR . KREEAFOT, XSO & s 8% 1 — el
open. read. write. ioctl 1 close.

RT-Thread {131 RGER T =RIEH, SCFRGEE 10.1 s,

W& B RS
POSIX S 411

ELM FatFSSC{E £ %5 | | RomFS/devFS%s | | YAFFSIff £ 4i<GPLv2>

FAT12/16/32 — HAb S &R=4: UFFS23( 14 £ 4i<GPLv2>
RT-Thread Device 10 ’/ \\ ——a
FTLZ
SD Card SPI Flash
\ NandFlash \

10.1 RT-Thread X R 450
wRIMZERZ—EmNmRARRS, LB Rctr Rz 20D o BdE,
RT-thread #R1E RGREWEN T EARM ARGk, Hlan > NB EEfRPR FAT 3
R G, EE AR T WA flash U R4 (YAFFS2. JFFS2 45)

R RA I — E RSP RA LI, FIUSCRE FAT SCHE R 41 DFS-ELM. SCRF
NandFlash f) YAFFS2, Wi ff &% ROMFS % . (RT-Thread 1.0.0 iiAH 14T ELM
FatFS, ROMFS UL M40 RS NFS v3 SEBl, YAFFS2 %6 flash U RGN EETET
RT-Thread 1.1.0 JigAr)

R 2SR IS, Flin SD KKz, IDE f#IKsh%5. RT-Thread 1.1.0 A
W 7E NandFlash i — 2532 (FTL), LA#43 NandFlash AEf% 57 ¥ Flash SR 55

RT-Thread fI3CHFRGx FZ AR O EZLL POSIX FrdERE AT, XFEHAEGS (R
WEREF R LAFE PC FgmE . Ik, A5 A E] RT-Thread #:1E R % L.

10.1 XHRSG%. 53R

ARG ESLI T AR A S iy e AR S R AR 1 R A S
(Abstract data type), &—FFHT-1a] P SR A2 BE U7 [ AL . SO RGUE AR I R A
BN SRS, RO R 3 IR — AN SO 7 SR AT 2R S L 2 i, i S8 % £,
NG A BRI, WS IAEA— DB 2 A RS TAELE

f£ RT-Thread ', CAFRGEALFRAEH AL UNIX SO ORI,  H k& fan
10.2 7R
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géﬂbmi#\@é data % 2
2011 H %
\@éﬂbmﬁﬂ#

K 10.2 RT-Thread ] H F45#

7t RT-Thread #{ERSGH, XHRFHEH MR E R, A “/7 KRR, MERHEZ
A fLbin SCAENIME A fLbin 73R 30R, 2011 H 3% NI fL.bin H 304 F1“ /data/2011/f1.bin
FeFom. BIHZFEBDESE “17 , X5 UNIX/Linux 524HIE P, 5 Windows U ANAH [H]

(Windows #1ERG FAETH “\” SRAEAHZEM AR .

RN S T, RT-Thread ¥{ERA AN T HRERIDPINLEHEH, EE X
DFS_USING_WORKDIR HA&#isE Lo e A U, IBAfEfA . B 0T
FRAERS BAZAE FH 200 B 34T (RN BRI R AR MR TAEM H 30 o W75 2 4
A LAE H s LN H 3%, 0T PALE rtconfig.h Sk3C#FH %2 X DFS_USING_WORKDIR %

10.2 SRR FH#END

A0 BAERI ARG EEAE] 6 A~K%: open.close.read.write.rename Fll stat.
PR EL U B AN R 10.1 oo
#1101 XM 1O EEfEEREL

e £ H

open FIHF B B SO, FE4T 1 B0 SO T) DAFE 58 TR 8 1 2 PP RS PR 55 25 Feh 24
read NI B SCAEHER A b B B B A X o, FFIR B S2 PR N 2

write VG GAEIX P R S B8 € U R R, R IR 1] SRR 5 N IR 745 5L

stat AR SCARIRAS

close KVAFE FE SCIFR IR 155 R SO

rename O FR

HREBENRFRAEEMNT 9 MR REL L 10.2 FTR.
#1102 HFEEIMERSE

B £ H
mkdir EUFAERT

opendir HAFEZR

readdir B %

telldir HAG H s s AL

dir_operation WE TR E R E

rewinddir IR E AL E TR E

closedir K HF

rmidr MBR B 5%
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mkfs S RN

10.3 XHRGHmERH

FEAEF S R G AT, & ZXCE R gt vliatl, K SD RHEERFIMRHRT. £

main.c 3L, WIGEAARRS G

#if defined(RT_USING_DFS) && defined(RT_USING_DFS_ELMFAT)
/* mount sd card fat partition 1 as root directory */
if( dfs_mount(*"sd0", "/", "elm", 0, 0) == 0)

rt_kprintf("File System initialized!\n");
else
rt_kprintf("File System initialzation failed!\n");

}
#endif /* RT_USING_DFS && RT_USING_DFS_ELMFAT */

PR U R A IR ACRS test_file.c Fx.
[*4RH5 test_file.c*/
#include <dfs_posix.h> /* 45 ZEAFFH SCHHRAERT, FFZEAE XA/
1* BB SR ERAE— A RECh 2R~/
void test_file()

{
int fd;
char s[] = "RT-Thread Programmer!", buffer[80];
I* 3TIF fextixt fESN, WAL A AAALE N @Sz
fd = open("/text.txt", O_WRONLY | O_CREAT,0);
if (fd >=0)
{
write(fd, s, sizeof(s));
close(fd);

}

[* $TTF Mextixt HE&MESISIE */
fd = open("/text.txt", O_RDONLY,0);
if (fd >=0)

read(fd, buffer, sizeof(buffer));
close(fd);

rt_kprintf("%s", buffer);
}

#include <finsh.h>

/* FHF msh &R *

MSH_CMD_EXPORT(test_file, file test);
7F finsh FIE17 64 “test_file” J5, BITERN:

msh />test_file

RT-Thread Programmer!

msh />Is

Directory /:

TEXT.TXT 22

msh />cat /text.txt

RT-Thread Programmer!

msh />

ZEREAEAR H S RIS texttxt SCF, K5 H “RT-Thread Programmer!” 5 A\ X
f, RIEWFR R, ITEE R, Is 4R H R A SCF;  “cat ftest.ixt” fip s
FTENH TR B 3% T30 textaxt BI 2.
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A

F1UE MEREE
11.1 MK HM-LwIP 25 TCP/IP Hhillik

LwlIP Clight-weight I1P) %) i 3 11 E LR 2% B2 (Swedish Institute of Computer Science)
i) Adam Dunkels ¥ %, PL/EH Kieran Mansley 41 5 i) — AN BRI R FIAF & 451 —&
FFARAN R R G RCEARRS TCPIP Phidek, E7E 7 5881 TCP Bihs i 25 L SEIl 17 /1
BRI RIE S A, BRI a@ & TR B &, Hob AR BHRAF RAM KR
JU+ kB, ROM K##N 40KB.

LwIP &5ifkEfai, DhResess, A #EECN) 2. RT-Thread SEB#1E KRGk T
IWIP SR ER A TCPAP Bk, [FIRSHRHE /N 4 B 5 IwIP 384T 7 R AL, Lt
P FARRE— D4/, RAM [ 5 R AT 4 /N8 5kB fiHr CRIFSE _EERIFEH TCP/IP
P 2] S D .

11.2 MK gRIEERY
11.2.1 TCP/IP EAMES

TCP/IP 1% ¢ Transmission Control Protocol / Internet Protocol ) MU 1 %442 il /P Bx i,
Y R4 A T SEBR b, BEE T EEANThRERIEI, W ICMP CHLBR M 455 B30 |
FTP CSCAfAE4TM0 « UDP (P HdEik i) « ARP GHUEEMEHTHRI) 55, TCP fi
R R, — BA 8o K HEARES, BRTA B4 B Em s i
Huo TP 4 R X B — & BRI — ANk

11.2.2 IP Huht. 3O 584

IP Huhk U AE R PR IR T AL Y R bk, & — S ENEAME——A 1P ik, T
rORER 1P kR — S ENLK. P M A G, 1P MUK 32 fif
() ZHERVEUE, 4 AT O TAE 02, @ AT Ef ok 2R oR , W 192.168.1.100.

Ui 1, SRR TF BN A TARRE — T E U A FRR T U5 i 2 T B S . & METFAE
U7 7] P 2% B R 2 3 e — AR IR AE, FEPAE U7 Il I 28 B 32 U I, 22 X AR IR R I —
WX 2% B I T X MR . Ui S Sz —A 16 SRR S5 %%k Cunsigned short) , 5L
0~65535. /A~ [Al g5 ¥ [ s 15 AN FFEFH . KT 256 B e R R o 15, T2
MT R2Eud i8S W WWW IRSEHZ 80 S, FTP RSMEHMZ 21 S,
ANFEIX 0 Bl A (103 11 552 o 15, 7R R A AT DL I 283 115

B4 FHRARE 1P HhESRAR R TSI — P EOW 2 FR - a0 FE L 1P 2 180.97.33.108,
BWAARIB A S, AMETICHL. — Bkt www.baidu.com XM 4 kA E 1P bk, 7]
DA FH i 2-“ping www.baidu.com”>R & H — AN 0 i 1P Mk, ik 11.1 B
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E BES: C\Windows\system32\cmd.exe %Mj-

oft Windows A 6.1.76011 ]
_ﬁ ¢cy 2089 Microsoft Covporation. |

rs“Administrator’ping www.baidu.com

\F7E Ping www.a.shifen.con [188.97.33.1881 BF 32 59
e 80.97.33.108 1T
80.97.33.188
80.97.33.108
EH 18@.97.33.188 T

180.97.33.188 [ Ping

K 11.1 Windows & E IP

11.2.3 MK gRFE RN

TCP/IP [PIbRAESEIL— M A F A& 120 21X WP i ih S5 seaife it 748 5 8 3.
AN E N — A AR, $EfE—28 AP VAR O 5. RIS B i b s
W, (R L2 (W) 1 T EARAE, X PR 9 T 32 A B )5 B A Y A7
P . 78 TCP 4 ks, AT iR TCP AZIA, 7HFEHIE 1P PRUZ IR 1P
HhEATH B P bk, — et — MR IP Sk (B IP HihbE B, T IR
I P PRSUZ SR AL AP Z3R1FIX L 1P Hhtik, {H2 IwIP 25 BRSO 1P sk, M
M52 1P ik,

W28 e BN AL Z ) TCP Al UDP #, TCP F1 UDP 2 PFPAS[E 1) X 45 4%
77 2

1. TCP #hiX

I8 H N R @R T — socket SR TCP RS, TCP & FHF|H A socket [I%#E
feidh, nJ UL, @I 1P Y5/ ] DRk —Hh X 2 25 Hh B N v 5 1 DR IE, JlId socket [1IYR/
H AT DARE— [ 1X 2 X 28 9 A I8 FH R P 110 SR G o

TCP SifiEd = iEFRYIGL, —IRIETF 00 H W2 B R sl m 2, 5
VA EHLE — kT U R &, SRR, Pl AR T =B FREE: @
VIR FENLE L — A F 25 bR b B BE BOR 26 R . Q Bl ML Kk m LA LR
TH MR BRI R FPAREE AL, B AR B8 s B a8 2 1 P =y N I
AR T —NEIE B TS . @ iE R ENERIE NI, AT
SRS . TCP SRR R MR SR IE N T . 2RI T7 &1k — N i,
CHEET 8. BRI B B s, BT TCP SEMR Rk — AN ek, Horp
BEA—NINT S, BNEEEABIE T — MR 5 . a5 RI%ETT 1 E R 28 1E
BiME B EIA 2 BTHENT, B4 RI% T R R

TCP gmFE =2y J R 55 # i (server) A% F i Cclient) , i AR 55 28 1 S 28 5782 socket,
B G e A 1, B 5K b IR, HERUSCR it I8 IV 2. o 10 & 7 i U 4 37 socket
ZJ5, A connect PREUR 5 RS s i i RE, EEE LS, VA send BEURIEHIEFIAR
% 28V o

2. UDP #Hi

UDP BRI PRI, &~ —FEREL, FIEATFEG TCP MAHEL = XiEF
RN —NERz ., [FIRS, —A~ UDP oA ] BAR IR A S 1 %5 P 8RRk 4545 77 1T UDP 1
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WA B T — AN %R, kg UDP M ZE LS TCP MR #43% . UDP
Lt TCP fig 5 4 Hufift e S 1 1)L, 404, BTG 48 AT 2 WL R BETE N (AR 2 I35 7 TR 5% 4%
L W 2% B2 A UDP #03

BB TCERE M B 7l E, BRI UDP WSk AT 5 BAL S . (6 X Fh ppi3G3k 4738
B, AT ENLZ BT @ e 2. ﬁﬁgﬁ\fiﬁﬁlf\l%\r RS BRIE B A —A 1t
FHL, XM R A, W R LD .

UDP g 2451 [F1FE 43 9 IR 5% 2% 31 (server )R 25 P Cclient) , IR S5 283 14 56 2237, socket,
FAE G e A 11, SRR listen MW o, A accept SFFIERE, RIRAEIEIE
WH, HESR T%W%ITE % P w5 N a7 8., 7E#E57 socket J&, H4%EHA sendto Ki%
HIRBIRS A% . XA 2 TIRE TCP LA, 1 UDP IEF AR AIER, AT

PLE AR BT, (HAE R, UDP FHASE r FE s 7 2.

11.3 TCP/IP P& RS B dmFE R

BIFEACHY test_websrv.c Wit— RIS web IRSSHSMFH, B 8 —2 Ak, i
WOk B S IR, MR HTTPIER, LA SRHER:.
[*4RH5 test_websrc.c*/

#include <lwip/api.h>
#include <finsh.h>

I SEBRIK) web TURIHE . RHB 43 19 B 4 22 0 X SO B T AE ROM L/
ALIGN(4)
const static char indexdata[] = "<htmi>\
<head><title>A test page</title></head> \
<body>\
<h1>This is a small test page. </h1>\
<h2> Made by sundm75. </h2> \
<h3> Loongson SmartLoongV3.0 </h3>\
<h3> 2018.06.11 </h3>\
</body>\
</html>";
ALIGN(4)
const static char http_html_hdr[] = "Content-type: text/htmI\r\n\r\n";

1* KCFRHENIERE
static void process_connection(struct netconn *conn)

{

struct netbuf *inbuf;

char *rq;

rt_uintl6_t len;
rt_err_tnet_rev_result;

1 NS ERREHEEE 2 inbuf, FRAVEGEAEZAS netbuf rh L5 2 BERGIE R +/

net_rev_result = netconn_recv(conn, &inbuf);

if(net_rev_result == ERR_OK){
1= ZREUE A netbuf H1 88 — N v IR ST, FEIXAN SR A B IRANIA B A XAMER +
netbuf_data(inbuf, (void**)&rq, &len);

rt_kprintf("net_rev_data: %s \n", (char*)rq);
P R ANE R R AZ HTTP "GET Ar\n" - %/
if( rq[0] =='G' &&

rq[l] == E' &&
2] == T &&
rq[3] ==

1* RAESL AR
netconn_write(conn, http_html_hdr, sizeof(http_html_hdr), NETCONN_COPY);
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1* RIESEBRE web TUTH */
netconn_write(conn, indexdata, sizeof(indexdata), NETCONN_COPY);
}

}
[ RPAER ¥
netconn_close(conn);
netbuf_delete(inbuf);
}

[* BFENTT */
static void Iw_thread(void™ paramter)

{

struct netconn *conn, *newconn;
rt_err_t net_acp_result;

1% BENL—ANE) TCP AR %/
conn = netconn_new(NETCONN_TCP);

1* RERS EEAR R B AR Y 1P bk 80 3 E ¥/
netconn_bind(conn, NULL, 80);

P BB EIORE *
netconn_listen(conn);
rt_kprintf("TCP/IP listening ......\n");
I* EIRAEEE +

while(1)

1* BRZHERER ¥

net_acp_result = netconn_accept(conn,&newconn);//Z& 2 FH &
1* REEBENRER %

process_connection(newconn);

1* ERERE A %/

netconn_delete(newconn);

rt_kprintf("TCP/IP closed!\n");

}
}

void test_websrv(void)

{
rt_thread_t tid;

tid = rt_thread_create("websrv", lw_thread, RT_NULL,
1024, 25, 5);
if (tid '= RT_NULL) rt_thread_startup(tid);
}

#include <finsh.h>
FINSH_FUNCTION_EXPORT((test_websrv, startup a simple web server e.g.test_websrv());
I S HE] msh dp&FilRA */
MSH_CMD_EXPORT((test_websrv, startup a simple web server test);

BIFEF, B netconn_new PRELEE S, —> TCP i#EH:, XAMEHRWGEELE 80 Ui
HHIENIOIRES, Sf5ERE. RETEN while(DIEH SR, — B —/ANmfE EhLEREEk,
netconn accept Bi%L CGXZ—/MPHZEHFE) HIRFELEEM netconn &5k, MXANMEECEW
process _connection B AR J5, U ZAUHEH netconn_delete BR £ BRIX > netconn.

£ process_connection B, I H] netconn_recv B BRI — AN netbuf, AR5 BT
netbuf_data BRECREL— /M8 SEPRIE R EGE TR 5T . XANFEEHFRIA) netbuf o (1) 28— N 4idE
b, IR HAEEIXME R,

U R AR 2 (U, RV netbuf_copy BRI X M SR B — AN % SR
NG . X MEER web RSS2 RUARN. HTTP GET XS0 gk, HHA
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I 355 SRl 2 A L WL

HE 5 LR IEEN T HTML BE 1 HTTP 3k, B E k3% HTML 85, B L%t netconn_write
BRECAA TR, IAATEZEE HTTP Sk HTML i, B BA¥ netconn_write BRI
flags Z¥({E %y NETCONN NOCOPY DLkt 4 & il o

B, EEE M H process_connection() E HGR 9] .

SEAETE RIS AT UL T ART
msh />test_websrv
msh />TCP/IP listening ......

X AR ER . /E PC HLImFT T, 1P #hhkAIE'S 193.169.2.254(X /2 FF R AR IP Hb
hh) JERGE, RN ERMITHER. WE 11.2 B,

-y A test page x| +
i OATE http://193.169.2.254/

Content—type: text/html

» This is a small test page.

& Made by sundm75.
'@' Loongson SmartLoongV3. 0

2018. 06. 11

11.2  faj S R 55 A i R Th

I H 2 6 2R
msh />TCP/IP closed!
TCP/IP closed!
net_rev_data: GET /HTTP/1.1
Accept: text/html, application/xhtml+xml, */*
Accept-Language: zh-CN
User-Agent: Mozilla/5.0 TCP/IP closed!
net_rev_data : GET /favicon.ico HTTP/1.1
Accept: */*
Accept-Encoding: gzip, deflate
User-Agent: Mozilla/5.0 (compatible; MSTCP/IP closed!

oA TCP HIEREHATHEN, FFEEAT T IERA AL PE.

11.4 TCP/IP M&E P i dmfEnBl

FIFEACHY test_client.c 37 —% /i, 3E4% IP Hudik A 193.169.2.215 i 14 9000 MK 5%
W ORI E, BBURSERACRIIE R, RERF O,

/#4405 test_client.c*/
#include <rtthread.h>
#include <lwip/api.h>
#include <finsh.h>

static struct netconn* conn = RT_NULL;

#define NW_RX 0x01

#define NW_TX 0x02

#define NW_CLOSED  0x04

#define NW_MASK (NW_RX | NW_TX | NW_CLOSED)

/* tx session structure */
struct tx_session

rt_uint8_t *data; /* data to be transmitted */
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rt_uint32_t length; /* data length */
rt_sem_t ack; /* acknowledge semaphore */
3
struct tx_session tx_data;
struct rt_event nw_event;
struct rt_semaphore nw_sem;

static void rx_callback(struct netconn *conn, enum netconn_evt evt, rt_uint16_t len)

if (evt == NETCONN_EVT_RCVPLUS)

{
rt_event_send(&nw_event, NW_RX);
}
}
static void process_rx_data(struct netbuf *buffer)
{
rt_uint8_t *data;
rt_uintl6_t length;
[* get data */
netbuf_data(buffer, (void**)&data, &length);
rt_kprintf("rx: %s\n", data);
}

static void nw_thread(void* parameter)

{

struct netbuf *buf;

rt_err_t result;
rt_uint32_t event;
rt_err_t net_rev_result;

/* set network rx call back */
conn->callback = rx_callback;

while (1)

/* receive network event */
result = rt_event_recv(&nw_event,
NW_MASK, RT_EVENT_FLAG_OR |RT_EVENT_FLAG_CLEAR,
RT_WAITING_FOREVER, &event);
if (result == RT_EOK)
{
[* get event successfully */
if (event & NW_RX)
{
/* do a rx procedure */
net_rev_result = netconn_recv(conn, &buf);
if (buf '= RT_NULL)
{

process_rx_data(buf);

}
netbuf_delete(buf);
}

if (event & NW_TX)
{

/* do a tx procedure */
netconn_write(conn, tx_data.data, tx_data.length, NETCONN_COPY);

/* tx done, notify upper application */
rt_sem_release(tx_data.ack);

}

if (event & NW_CLOSED)
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{

/* connection is closed */
netconn_close(conn);
}
}
}
}

static void test_sendhit(void)
{
static char hit_data[80];
static rt_uint32_t hit = 0;

if (conn != RT_NULL)

{
tx_data.data = (rt_uint8_t*)&hit_data[0];
tx_data.length = rt_sprintf(hit_data, "hit %d", hit ++);

rt_kprintf(“send hit: %s\n", tx_data.data);
rt_event_send(&nw_event, NW_TX);

/* wait ack */
rt_sem_take(&nw_sem, RT_WAITING_FOREVER);
}
}

void test_client(void)
{ -
int err;
struct ip_addr ip;
rt_thread_t thread;

/* create a TCP connection */
conn = netconn_new(NETCONN_TCP);

/* set ip address */
IP4_ADDR(&ip, 193, 169, 2, 215);

/* connect to server */
err = netconn_connect(conn, &ip, 9000);

rt_kprintf(“connect error code: %d\n", err);

/* connect OK */
if (err ==0)

rt_kprintf(*Connect OK, startup rx thread\n");

[* init event */

rt_event_init(&nw_event, "nw_event", RT_IPC_FLAG_FIFO);
rt_sem_init(&nw_sem, "nw_sem", 0, RT_IPC_FLAG_FIFO);
tx_data.ack = &nw_sem;

/* create a new thread */
thread =rt_thread_create("'rx", nw_thread, RT_NULL,
1024, 20, 20);
if (thread '= RT_NULL)
rt_thread_startup(thread);
}
}

#include <finsh.h>

FINSH_FUNCTION_EXPORT(test_client, tcp client connect to 193.169.2.215:9000 e.g.test_client())
FINSH_FUNCTION_EXPORT(test_sendhit, send hit on network e.g.test_sendhit())

/% FHE] msh fAFIRS %

MSH_CMD_EXPORT(test_client, tcp client connect to 193.169.2.215:9000);
MSH_CMD_EXPORT(test_sendhit, send hit on network);
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F1lE MR

SefE FATHL B TCP/UDP L HE 2 k454 IP Huhik Ay 193.169.2.215, ¥ 1524 9000,

HATF T, Wk 11.3 Frs. FHFRIRISITRFHATSE R T -
msh />test_client 193.169.2.215:9000

connect error code: 0

Connect OK, startup rx thread

msh />test_sendhit

send hit: hit 0

msh />test_sendhit

send hit: hit 1

msh />rx: Hello,Loongson!
(3% TCPAUDPRIETE - [192.169.2.254:491 53] M A St s S [E=E)

#Ef5Q) ZFEEW HOW #=BH Language
A EEBERSET AR =R RA L

Y RGIETTIE, GOl SE | s
A http://yahobaby.taobao.com-s8%Yahol]

Comzer QosEEss | B BQl= P SemTT Rk R @ 2 =
|55 7 x 3£ 193.169.2.254:49153 | b x
B EFsE = S =
Siliits I gEEE G 0 ns [

!Igz ! pomem: I ftrofs T ERSH [ REsRRdE

=38 Local(193.169.2.215):9000) . o . v | | rmmsan
> 193.169.2.254:49153 =Erm I
¥ fEEFiti0
EE
#8 [1ee B
BEEE T
=R s

¥ iz £ EBshkE

i) | | e wEmr| me | g | W |

Hello, Loongson!

R c)-a de= V| [
Hzi; ll‘S— hit Ohit 1
E=0d 10
#E
§ v
EIEEE(B/S): 0 FUTEEE(B/S): 0

B 113 R4S a3 R T 10 R 2% B
FRAE N P, 5 PCAHL (IP #ilikky 193.169.2.215) @ ik )G, EHERI)E, #
WOHR 5 8% R RS B G, RIXZFEH I, 1247 test_sendhit iy 2 &K% L BEE] PC ML, FFEARSS 7%

Ay h—
Ui 7N o
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ShEER

g 1c e STM32 F AR ZESRALL, KBl T T A A i AR ILERAT o AR E TR LS &Y
XPANBEHEAT #AE, BRI T 4.4 TR 1c .

#12E GPIOZ LED 5 KEY
12.1 GPIO BfEE#

General Purpose Input Output  GEMFIAA D) &Py GPIO, BUE 2y Eas, ATH
F TMkFRHE 12C. SMBus 5% SPI1 #: &4k T 1/0 ¥ & . GPIO e 2 ARG it
AT HM R B AR B AR ) T A

GPIO iy & e Zad i A e B s N Bl AN A EA BT B AL, AMSEIL GPIO
1 B  m BE K. GPIO o G B A A\ St 2 #ck KEY, BB i i st/e LED
AT

12.2 GPIO ERE#EH] LED f1 KEY

B R LED 5] 12.1 Fis.
F 121 BRI R LED 511

ige Wy oS5 SIS H RGSIEYS GPIO R B EA =R HUEH

LED1 13 CAMDATA2 108 52 LCD_B2 SPI11_CS3 PWM2
LED2 14 CAMDATA3 107 53 LCD_GO CAMCLKOUT PWM3

BRI KR KEY 51U 12.2 iR,
F 122 FRITKIR KEY 5]
e T U0S  BIEARK  ESSIES  GPIO
KEY1 73 12C_SDAO 74 85
KEY2 74 12C_SCLO 75 86
vots 1c BRI GPIO A BR £ ik 12.3 B .
F# 123 Jth 1c & GPIO FrHAE s %k

SR 5 H
gpio_init gpio ¥I4A 1k

gpio_set 67 gpio Firth w1 P B HLT
gpio_get BEEUR & gpio 5l INE
gpio_set_irq_type W E R

BN, REAE T GPIO FER LS, Hinl LM 12.3 [ 7 R Hoi GPIO 32
ITERAE . DA BIFEACHS ) test_gpio.c.
[*4R45 test_gpio.c*/
#include <rtthread.h>
#include <stdlib.h>
#include "../libraries/Islc_public.h"
#include "../libraries/Islc_gpio.h"
#include "../libraries/Islc_delay.h"
#define led_gpio 52
#define key_gpio 85
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/*
* PR JZE H gpio AR A% H AR S O
*led [Nk 10 X

*/
void test_output(void)
&
inti;
Il ¥1g64%
rt_kprintf("Init gpio! \n");
gpio_init(led_gpio, gpio_mode_output);
gpio_set(led_gpio, gpio_level_high); I F87R AT BRINIER
I By 10 ANEEE, s gpioS0 45 led, NI LA UL led [N 4R 10 Ik
for (i=0; i<10; i++)
{
gpio_set(led_gpio, gpio_level_low);
delay_ms(500);
gpio_set(led_gpio, gpio_level_high);
delay_ms(500);
rt_kprintf(“current time: %d \n", i);
return ;
}
/*

* R gpio MEJYHI I ARG
* R TI, RRNIT R, B, KK

*/

void test_input(void)

}

Il Wikt

gpio_init(led_gpio, gpio_mode_output);

gpio_init(key_gpio, gpio_mode_input);

gpio_set(led_gpio, gpio_level_high); I 387 ST BRINKE K

while (1)

if (gpio_level_low != gpio_get(key_gpio))
continue; Il YA T

I JERT AR L) G B IR TRIA RS R B 1% T

delay_ms(10);

if (gpio_level_low != gpio_get(key_gpio))
continue; Il B IE T

Il RSEARRAT
gpio_set(led_gpio, gpio_level_low);

Il SRR
while (gpio_level_high != gpio_get(key_gpio))

deIayLms(lO);

Il SRFGTRIT
gpio_set(led_gpio, gpio_level_high);

#include <finsh.h>
FINSH_FUNCTION_EXPORT(test_output, test_output e.g.test_output());
FINSH_FUNCTION_EXPORT(test_input, test_input e.g.test_input());
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I* S HE msh @y dFlFRF */
MSH_CMD_EXPORT(test_output, gpio output sample);
MSH_CMD_EXPORT(test_input, gpio input sample);

BRI A Sk
#include "../libraries/Islc_gpio.h"
SRIGHIERME GPIO, IRJaX) GPIO #EAT B AL e AL, SHL GPIO HIH#AE.

£ finsh 11247 “test_output” #iy4, TJLLHF| LED WKk 10 ¥k, RN 7ESFTEIH:
msh />test_output
Init gpio!
current time:
current time:
current time:
current time:
current time:
current time:
current time:
current time:
current time:
current time:

£ finsh HiZ4T test_input BRE, W LA 7 G KEY1, S 4% WA 2] GPIO Ay
EHE, SRJE S5 LEDL; K LEDL .

12.3 @B

A AN RE LA Oy ORI, A AW XA S KR BT A CPU. 7%
XA test_key.c iz~ 1 Wifar s H A i 7 XA GPI1O.
[R5 test_key.c*/
#include <rtthread.h>
#include <stdlib.h>

©oo~NoulhswWNE O

#include "Islc.h"
#include "Is1c_timer.h"
#include "Islc_public.h"
#include "Islc_gpio.h"
#include "mipsregs.h”

11U LR

#define THREAD_TEST_PRIORITY (25)
#define THREAD_TEST STACK_SIZE (4%1024) /1 4k
#define THREAD_TEST TIMESLICE (10)

#define led_gpio 52
#define key_gpio 85

struct rt_thread thread_test;
ALIGN(8)
rt_uint8 tthread_test stackl THREAD_TEST_STACK_SIZE];

volatile rt_int32_t key_irg_flag = 0;

void Islc_test_key_irghandler(int irq, void *param)

{
}
11 R

void thread_test_entry(void *parameter)

{

key_irg_flag = 1;

int key_irqg = LS1C_GPIO_TO_IRQ(key_gpio);
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11 WIGR A B o by

gpio_set_irg_type(key_gpio, IRQ_TYPE_EDGE_FALLING);
rt_hw_interrupt_install(key_irg, Islc_test_key_irghandler, RT_NULL, "Keyl1");
rt_hw_interrupt_umask(key_irq);

gpio_init(key_gpio, gpio_mode_input);

I #1464k led
gpio_init(led_gpio, gpio_mode_output);
gpio_set(led_gpio, gpio_level_high); I F87R AT BRINIE R

while (1)
if (1 ==key_irq_flag)
{

/I $EIR 10ms, JHE
rt_thread_delay(RT_TICK_PER_SECOND/10);
key_irg_flag = 0;

if (0 == (gpio_get(led_gpio)))
gpio_set(led_gpio, gpio_level_high);

else
gpio_set(led_gpio, gpio_level_low);

rt_kprintf("[%s] Keyl press\n”, _ FUNCTION_);

}
rt_thread_delay(RT_TICK_PER_SECOND);

}
int test_key(void)

rt_thread_t tid;

rt_err_t result;

I H18aA I B 2%

result = rt_thread_init(&thread_test,
"thread_test",
thread_test_entry,
RT_NULL,
&thread_test_stack[0],
sizeof(thread_test_stack),
THREAD_TEST PRIORITY,
THREAD_TEST_TIMESLICE);

if (RT_EOK == result)

rt_thread_startup(&thread_test);
}

else

{
3

return O;

return -1;

#include <finsh.h>

FINSH_FUNCTION_EXPORT((test_key, test_key e.g.test_key());
I* FHE msh wAFIRp *

MSH_CMD_EXPORT(test_key, test_key);

WA RS E, WIS AT IR b, RS RREAWAS AR S 2% T,
BEN W RS AR BALAREAL; ARk B FR EALIG A AT — T

77T GPIO BN i rh BT 75 ) 0y -
gpio_set_irg_type(key_gpio, IRQ_TYPE_EDGE_FALLING);

2 55 T [m 3 BR B, A v B ] R R B P B SR AL, TR R [ 3 R R R O
rt_hw_interrupt_install(key_irq, Islc_test_key_irghandler, RT_NULL, "Keyl");

JEFTIT

rt_hw_interrupt_umask(key_irq);
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Jeits 1c HBE—A> GPIO 5l HI#BE il A rhr b, SIS 2 b = (e 4 s B0 -
key_irg = LS1C_GPIO_TO_IRQ(key_gpio);
7t finsh HHig{T “test_key” 4, 1% KN KEY1, LED1 N4k—F, [FIFR7ES OFTENH

TR, GERWT:

msh />test_key
[thread_test_entry] Keyl press
[thread_test entry] Keyl press
[thread_test entry] Keyl press
[thread_test_entry] Keyl press

12.4 1/0 BRAEHIEL

LA IR AN R R SRR ETE — L4 N (1/O) ¥ 4%, Bl anias b rdE Bos, Tk
& B HIEAE, BdlRE S BT RAEIEN) flash B8 SD R, DAL 48 B4 1 LK
O RMAR RS T A G LB 10 B&HT . AR RGUEE H R0 BE LT H Rk
SR TS, B2 HiE . MP3 FEAES St SL R O AL BE 1/0 ¥ 2% T ik (1 i A 2
RGN T -

ERZBIERGNFE, NG L, BE N FHERS GPIO My RIS,
M5l N7 RTOS, Wi RT-Thread J5, RT-Thread # [ #7 10 W&EH)Z, =N T K5 SFE
PR A 8 46 st 2 LA G — WO D B AR B0 4%, DU (A B I A

RT-Thread 24t 7—% /0 & B HAELL, T4 11O W& T = Z AT A B : R 2
110 WAEHE. KEWKS. 110 wAEHAELS LER MM T 54— MRS EERE O MK
FBIRENHE L, 45 N2 RAH SR Z s 0. Bl 10 BB SRt (bRl RE D U5
R E W%, RE R &AL FER A, X Fp oy 1582 7 B A R 1)
Al RE AR, NIRRT UR 5 @ —A MCU BAE 2] A 4 —A MCU. 1 12,5775

| R |

B g

110 BB B WX R
HOIRE) | SDRR3h | M4 K

[BEPFESME: B0, SDR. LUKMB 4 |

12. RT-Thread [ 1/0 ¥ #% & FAE L

N FHAEFPiEIS RT-Thread FA &4 /E#E RS IE M 1) B DK 5N, S8 JE il IX AN 5 45 DK 5))
&2 10 gk &t 5ds (Bdshl) 22 H ., RT-Thread $#eftay FZE N RZ— Ml %M
WAL, 48T R RERANZREIRSINEL . RGBT B R UL 1/0 WA B4 Tk
HIRBNRE A B2 S 2 8] B — A ez

110 WA REH LI 1 B IREN AR P 3 e . N FHAR 3@ 1/O B & I B A ) Al
7B, WIS BB AS EEN A5 . X7 S5 5%
R RE AT HRAEAE S ROARRS BE B8 A0S T N FHAR P T AFRAE, U7 A 7 R0 % H I DI RE LI, AT F%
TS RE ST ERME, 5Em T RGER AT EEE.

RT-Thread [ & A8 2 L AE NAZA B IR 2 B, WA R — IR, B
PN G FARHEs o RN RN RS HHIE X RIRAE TR, AN AR A AR v] DAk R L
RFENRIEME, HIRAE B EAE R 8 R ARIRAE SR WE 12 078,
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HR
rt object
WK
rt_device
AR | RREE | [MEREE| [ERREE]
AN ) SDR 3Kz DM9000ALE) AR
uart. c sdcard. c dm9000a. ¢ codec. ¢

K12, &R RE

12.5 ZET pin W&ELLEEH GPIO

M RT-thread 2.0.0 535l AT pin W&IMENIFKRE, HR&WR3)CH pine £
/components/drivers/misc ', EEHFHEAIESH GPIO,  Wifkiss led, IZHES. [FIE X TAH
NS FE, FHEETREEZ gpio W), 1 Drv_gpio.c. AT B K&K pin W&
A WAHELR A (pinc, pinh) , JEZEEIAEIKE) A (Islc_gpio.c, Islc_gpio.h) o fER
FHH PIN & 450}, 75 ZALE riconfig.h %% 52 X #define RT_USING_PIN.

BN B WA K62 list_device J5 7] & 3 pin ¥4

msh />list_device
device type ref count

touch Miscellaneous Device 0

e0 Network Interface 0

dc Graphic Device 0
i2c2  12C Bus 0
i2cl 12C Bus 0
spil0 SPI Device 1
sd0 Block Device 1
spi01 SPI Device 0
spi02 SPI Device 0
spil  SPI Bus 0
spi0  SPI Bus 0
rtc RTC 0
pin  Miscellaneous Device 0 11282534 pin
bxcanl CAN Device 0
bxcan0 CAN Device 0
uart2 Character Device 2

12.5.1 pin &R IRSHELR

7E pin.c HE X T —MEHASR pin 44X 4 static struct rt_device_pin _hw_pin, HH pin
[RIAH DS EE R RS AE pinh T E SOR

struct rt_device_pin

struct rt_device parent;
const struct rt_pin_ops *ops;
2

struct rt_device_pin_mode

rt_uint16_t pin;
rt_uint16_t mode;
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struct rt_device_pin_status

{
rt_uintl6_t pin;
rt_uintl6_t status;
3
struct rt_pin_irg_hdr
{
rt_intl6_t pin;
rt_uintl6_t mode;
void (*hdr)(void *args);
void *args;
2 _
struct rt_pin_ops
{
void (*pin_mode)(struct rt_device *device, rt_base_t pin, rt_base_t mode);
void (*pin_write)(struct rt_device *device, rt_base_t pin, rt_base_t value);
int (*pin_read)(struct rt_device *device, rt_base_t pin);
/* TODO: add GPIO interrupt */
rt_err_t (*pin_attach_irq)(struct rt_device *device, rt_int32_t pin,
rt_uint32_t mode, void (*hdr)(void *args), void *args);
rt_err_t (*pin_detach_irg)(struct rt_device *device, rt_int32_t pin);
rt_err_t (*pin_irg_enable)(struct rt_device *device, rt_base_t pin, rt_uint32_t enabled);
2

7E pin.c FEESLIL T _pin_read, _pin_write, _pin_control =M% FIEPEIX = AN
BE M N _hw_pin B8 48— 42 R 2L
static rt_size_t _pin_read(rt_device_t dev, rt_off_t pos, void *buffer, rt_size t size)

{

struct rt_device_pin_status *status;
struct rt_device_pin *pin = (struct rt_device_pin *)dev;

/* check parameters */
RT_ASSERT(pin != RT_NULL);

status = (struct rt_device_pin_status *) buffer;
if (status == RT_NULL || size != sizeof(*status)) return 0;

status->status = pin->ops->pin_read(dev, status->pin);
return size;

}

static rt_size_t _pin_write(rt_device_t dev, rt_off_t pos, const void *buffer, rt_size_t size)

{

struct rt_device_pin_status *status;
struct rt_device_pin *pin = (struct rt_device_pin *)dev;

/* check parameters */
RT_ASSERT(pin = RT_NULL);

status = (struct rt_device_pin_status *) buffer;
if (status == RT_NULL || size != sizeof(*status)) return 0;

pin->ops->pin_write(dev, (rt_base_t)status->pin, (rt_base_t)status->status);

return size;
}
static rt_err_t _pin_control(rt_device_t dev, int cmd, void *args)
{

struct rt_device_pin_mode *mode;
struct rt_device_pin *pin = (struct rt_device_pin *)dev;

/* check parameters */
RT_ASSERT(pin = RT_NULL);

mode = (struct rt_device_pin_mode *) args;
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if (mode == RT_NULL) return -RT_ERROR;
pin->ops->pin_mode(dev, (rt_base_t)mode->pin, (rt_base_t)mode->mode);
return 0;

BJ5, 7£ pin.c XXEF¥ rt_pin_mode, rt_pin_write, rt_pin_read =/NMERFUIMA R finsh

Ry, HT .
FINSH_FUNCTION_EXPORT_ALIAS(rt_pin_mode, pinMode, set hardware pin mode);

void rt_pin_write(rt_base_t pin, rt_base_t value)
RT_ASSERT(_hw_pin.ops != RT_NULL);

_hw_pin.ops->pin_write(&_hw_pin.parent, pin, value);

}
FINSH_FUNCTION_EXPORT_ALIAS(rt_pin_write, pinWrite, write value to hardware pin);
int rt_pin_read(rt_base_t pin)

RT_ASSERT(_hw_pin.ops = RT_NULL);
return _hw_pin.ops->pin_read(&_hw_pin.parent, pin);

}
FINSH_FUNCTION_EXPORT_ALIAS(rt_pin_read, pinRead, read status from hardware pin);

1252 RERMHRE) ZAIIE

7€ Drv_gpio.c H1 FESZH struct rt_pin_ops H K =N L1 B8 E5ORD o 7 ek 5
const static struct rt_pin_ops _Islc_pin_ops =

{
Islc_pin_mode,
Islc_pin_write,
Islc_pin_read,
Islc_pin_attach_irq,
Islc_pin_detach_irq,
Islc_pin_irq_enable

h3

A pin B, A& BFRN “pin” , WA BEAAIIR AT -

int hw_pin_init(void)
intret = RT_EOK;
ret = rt_device_pin_register("pin", & Islc_pin_ops, RT_NULL);

return ret;

}
1253 MHERBIRG

A FE ARAY test_rtt_pin.c.

[*4RHG test_rtt_pin.c*/
#include <rtthread.h>
#include <stdlib.h>
#include <drivers/pin.h>
#include "../drivers/drv_gpio.h"
void test_pin(rt_uint8_t pin_led )
{

I pin #4644

hw_pin_init();

Il FEHIRE gpio B HiAE
rt_pin_mode(pin_led, PIN_MODE_OUTPUT);

while (1)
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{
rt_pin_write(pin_led, PIN_LOW);
rt_thread_delay(1 * RT_TICK_PER_SECOND);
rt_pin_write(pin_led, PIN_HIGH);
rt_thread_delay(1 * RT_TICK_PER_SECOND);
}
}
void test_pin_msh(int argc, char** argv)
{

unsigned int num;
num = strtoul(argv[1], NULL, 0);
test_pin(num);

#include <finsh.h>
FINSH_FUNCTION_EXPORT(test_pin , test_pin led-gpio52 e.g.test_pin(52));
I S E msh dp&siRAp */
MSH_CMD_EXPORT (test_pin_msh, test_pin 52);

{E finsh HiZ17 474 “test_pin_msh 52”7 J&, T GPIO52 4% LED1 /MT, N LEDL /s
KT R INEE— T .
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¥ 138 UARTHEHASBfTED

13.1 UART A%

ROk B gs (Universal Asynchronous Receiver/Transmitter), 8% #r/F UART,
s PSP UCR R a2 FUIRE A (1 — 843 o Bk BRI PR B AT IS S5 TIE G
()0 AR e . VR NAEIHATHINAG S BURAT R E S, UART 38 1 4R B T HAthod R
FEOES, b

s 1c R T = UART #ikilgs, @i APB S5 S MrE s,
SRS MODEM ¢ HAh AN 4 B AT I8 E I T g

b TV AR AE SR % % 16550A.

13.2 UART FEE¥iE

B IR UART 51N # 13.1 s, 4arisd 614 FHUART2,

% 13.1 UART O EHE

UART #58i
LI S E RO FREIR I IR 2

w05 gl gt 5| S GPIO B2 BOEM B=EM HENEM
19 EJTAG_TDI 99 2 CAMVSYNC  12C_SDA1 CAN1_RX UART1_RX
20 EJTAG_RST 100 5 CAMDATAO0  12C_SCL2 PWM1  UART2 TX
21 EJTAG_TMS 97 4 CAMDATAL  12C_SDA2 ~ PWMO  UART2 RX
22 EJTAG_TDO 98 3 CAMHSYNC  12C_SCL1 CANL1 TX UARTL TX
23 EJTAG_SEL 95 0 CAMCLKOUT  12C_SDA0  CANO_RX UART3_RX
24 EJTAG_TCK 9% 1 CAMPCLKIN ~ 12C_SCLO  CANO_TX UART3_TX

/*

gt 1c FEHXT UART MHRAE BRI B ER 13.2 .
132 Juidh 1c FE UART % FHERE R 5L

4k % H
uart_init i OIE
uart_putc TEFRE I AT Bl — AN 155

NBIARES M test_uart.co

[*test_uart.c*/

file: test_pin.c
R vart BX3f, 7€ finsh #izT

1.

0 ~No ol W

9
10
11
12
13
*/

test_uart(0) GP1074,75

.test_uart(1) GPIO74,75
.test_uart(2) GPIO2,3

.test_uart(3) GPI1036,37
. test_uart(4) GPIOO,1

.test_uart(5) GPIO58,59
. test_uart(6) GPI1060,61
. test_uart(7) GP1062,63
.test_uart(8) GPI064,65

uarto0 %% 2 EH

uart0l 552 B4 BilESmNEHRH %
uartl % 4 2H

vart2 552 EH

vart3 %% 4 EH

uartd 5 EH
varts 355 &
varté 355 &
uart7 25 EH

.test_uart(9) GPI066,67 uart8 255 EH
.test_uart(10) GPIO68,69 uart9 %5 &

.test_uart(11) GPIO70,71 uartl0 %55 &/
.test_uart(12) GPIO72,73 uartll %5 EH
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#include <rtthread.h>
#include <stdlib.h>
#include "Islc.h"
#include <drivers/pin.h>
#include "Islc_public.h"
#include "Islc_uart.h"
#include "Islc_pin.h"

void test_uart_irghandler(int IRQn, void *param)
{
Islc_uart_t uartx = uart_irgn_to_uartx(IRQn);
void *uart_base = uart_get_base(uartx);
unsigned char iir = reg_read_8(uart_base + LS1C_UART _IIR_OFFSET);
11 W72 75 9 FR SRR I B e 38 R
if (IIR_RXTOUT & iir) || IIR_RXRDY & iir))

I 52, WISEHEE, I ERE R %
while (LSR_RXRDY & reg_read_8(uart_base + LS1C_UART_LSR_OFFSET))

{
uart_putc(uartx, reg_read_8(uart_base + LS1C_UART_DAT_OFFSET));
}
return ;
}
void test_uart(rt_uint8_t uart_num)
{

IR OE R
Islc_uart_info_t uart_info = {0};
unsigned int rx_gpio ;

unsigned int tx_gpio ;

int dat;

switch( uart_num)

case LS1C_UARTOO:
rx_gpio = 74;
tx_gpio = 75;
pin_set_remap(tx_gpio, PIN_REMAP_SECOND);
pin_set_remap(rx_gpio, PIN_REMAP_SECOND);
uart_info. UARTX = uart_num;
uart_info.baudrate = 115200;
uart_info.rx_enable = FALSE;
uart_init(&uart_info);
uart_print(uart_num, "\r\nThis is uart00 sending string.\r\n");
break;
case LS1C_UARTOL://MAA 5 3
reg_set_one_bit((volatile unsigned int *)0xbfd00420, 30);//2% UART split=1 B, UARTO &% H
ANMEHl%E UARTO0 Al UARTOL
rx_gpio = 60;
tx_gpio = 61;
pin_set_remap(tx_gpio, PIN_REMAP_FIFTH);
pin_set_remap(rx_gpio, PIN_REMAP_FIFTH);
vart_info. UARTX = uart_num;
uart_info.baudrate = 115200;
uart_info.rx_enable = FALSE;
uart_init(&uart_info);
uart_print(uart_num, "\r\nThis is uart01 sending string.\r\n");
break;
case LS1C_UART1:
rx_gpio = 2;
tx_gpio = 3;
pin_set_remap(tx_gpio, PIN_REMAP_FOURTH);
pin_set_remap(rx_gpio, PIN_REMAP_FOURTH);
uart_info.UARTX = uart_num;
uart_info.baudrate = 115200;
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uart_info.rx_enable = TRUE;
uart_init(&uart_info);
rt_hw_interrupt_umask(LS1C_UART1_IRQ);
uart_print((Islc_uart_t)uart_num, "\r\nThis is uartl receive string:");
rt_hw_interrupt_install(LS1C_UART1_IRQ, test_uart_irghandler, RT_NULL, "UART1");
break;
case LS1C_UART2:
uart_print(uart_num, "\r\nthis is uart2 sending string.\r\n");
break;
case LS1C_UARTS:
rx_gpio = 0;
tx_gpio = 1;
pin_set_remap(tx_gpio, PIN_REMAP_FOURTH);
pin_set_remap(rx_gpio, PIN_REMAP_FOURTH);
uart_info.UARTX = uart_num;
uart_info.baudrate = 115200;
uart_info.rx_enable = FALSE;
uart_init(&uart_info);
uart_print(uart_num, "\r\nThis is uart3 sending string.\r\n");
break;
case LS1C_UART4:
rx_gpio = 58;
tx_gpio = 59;
pin_set_remap(tx_gpio, PIN_REMAP_FIFTH);
pin_set_remap(rx_gpio, PIN_REMAP_FIFTH);
uart_info.UARTX = uart_num;
uart_info.baudrate = 115200;
uart_info.rx_enable = FALSE;
uart_init(&uart_info);
uart_print(uart_num, "\r\nThis is uart4 sending string.\r\n");
break;
case LS1C_UARTS:
rx_gpio = 60;
tx_gpio = 61;
pin_set_remap(tx_gpio, PIN_REMAP_FIFTH);
pin_set_remap(rx_gpio, PIN_REMAP_FIFTH);
uart_info. UARTX = uart_num;
uart_info.baudrate = 115200;
uart_info.rx_enable = FALSE;
uart_init(&uart_info);
uart_print(uart_num, "\r\nThis is uart5 sending string.\r\n");
break;
case LS1C_UARTES:
rx_gpio = 62;
tx_gpio = 63;
pin_set_remap(tx_gpio, PIN_REMAP_FIFTH);
pin_set_remap(rx_gpio, PIN_REMAP_FIFTH);
uart_info. UARTX = uart_num;
uart_info.baudrate = 115200;
uart_info.rx_enable = FALSE;
uart_init(&uart_info);
uart_print(uart_num, "\r\nThis is uart6 sending string.\r\n");
break;
case LS1C_UARTT:
rx_gpio = 64;
tx_gpio = 65;
pin_set_remap(tx_gpio, PIN_REMAP_FIFTH);
pin_set_remap(rx_gpio, PIN_REMAP_FIFTH);
uart_info.UARTX = uart_num;
uart_info.baudrate = 115200;
uart_info.rx_enable = FALSE;
uart_init(&uart_info);
uart_print(uart_num, "\r\nThis is uart7 sending string.\r\n");
break;
case LS1C_UARTS:
rx_gpio = 66;
tx_gpio = 67;
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pin_set_remap(tx_gpio, PIN_REMAP_FIFTH);
pin_set_remap(rx_gpio, PIN_REMAP_FIFTH);
uart_info.UARTX = uart_num;
uart_info.baudrate = 115200;
uart_info.rx_enable = FALSE;
uart_init(&uart_info);
uart_print(uart_num, "\r\nThis is uart8 sending string.\r\n");
break;
case LS1C_UARTO:
rx_gpio = 68;
tx_gpio = 69;
pin_set_remap(tx_gpio, PIN_REMAP_FIFTH);
pin_set_remap(rx_gpio, PIN_REMAP_FIFTH);
uart_info.UARTX = uart_num;
uart_info.baudrate = 115200;
uart_info.rx_enable = FALSE;
uart_init(&uart_info);
uart_print(uart_num, "\r\nThis is uart9 sending string.\r\n");
break;
case LS1C_UART10:
rx_gpio = 70;
tx_gpio = 71;
pin_set_remap(tx_gpio, PIN_REMAP_FIFTH);
pin_set_remap(rx_gpio, PIN_REMAP_FIFTH);
uart_info.UARTX = uart_num;
uart_info.baudrate = 115200;
uart_info.rx_enable = FALSE;
uart_init(&uart_info);
uart_print(uart_num, "\r\nThis is uart10 sending string.\r\n");
break;
case LS1C_UARTI11:
rx_gpio = 72;
tx_gpio = 73;
pin_set_remap(tx_gpio, PIN_REMAP_FIFTH);
pin_set_remap(rx_gpio, PIN_REMAP_FIFTH);
uart_info.UARTX = uart_num;
uart_info.baudrate = 115200;
uart_info.rx_enable = FALSE;
uart_init(&uart_info);
uart_print(uart_num, "\r\nThis is uart11 sending string.\r\n");

break;
default:
break;
}
}
void test_uart_msh(int argc, char** argv)
{
unsigned int num;
num = strtoul(argv[1], NULL, 0);
test_uart(num);
}

#include <finsh.h>
FINSH_FUNCTION_EXPORT((test_uart , test_uart 0-12 e.g.test_uart(0));
I* S HE msh @rdFFRFH */
MSH_CMD_EXPORT(test_uart_msh, test_uart_msh 0);
7t finsh Hiz 474 “test_uart_msh n” , AFIECA 1 n (O H . 24000 O 1 1,

Be B A 3 (B3 R 4 test_uart_irghandler, B MEE 1 L BRI AR FEACER 11 L okt i 25
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13.3 serial & IXBIHELR

13.3.1 B OELAKIKSIHER

SEPLH T 1O Vs & R Z IR 2 B 4 1 S A serial.c, 15085 DR B4 S0 A4 Drv_uart.c.

HOIRBNRA 7 A struct rt_device g5t dHATIRAM T, IRAEH rt_serial_device.
STM32F10x [¥) & T BREN 4% 23 FI ) rt_serial_device & HBRFHHEZEFIE T STM32F10x () uart
UREH ISy . CTIRENHELRA T components/drivers/serial/serial.c 1, [ FEFEAE U0 T 5%k

rt_serial_init
rt_serial_open
rt_serial_close
rt_serial_read
rt_serial_write
rt_serial_control

uart BX5h17 T bsp/lslcdev/drivers/Drv_uart.c 31, [a] 1242 AEan T %k
Islc_uart__configure
Islc_uartcontrol
Islc_uart_putc
Islc_uart_getc

uart XENAL TRZ, SEBRIg AT R IREIAE 24 IR A vart SRBDHRAE R Blhn: B
FEFF I rt_device_write i, SEBRiEFH < R A:

rt_device_write ==> rt_serial_write ==> Islc_uart_putc

IRAHE SRR ZE serial.c t, X BLASFEA
13.3.2 NHAEBERBIARE

RBIACHS M test_rtt_uart.c.
[*test_rtt_uart.c*/
/*
* HF vart WACHEZEMIR vart 3X3h, 7 finsh Wiy
* PRSBSOS R
* FERABIFET, KRB A devt Z6FE, SRJEITITER D 1 A2
* MHO LR 2 HHNR, RSO R NSRS S SN F
* LB
*/

#include <rtthread.h>
#include <stdlib.h>

#include <drivers/pin.h>
#include <drivers/serial.h>
#include "../drivers/drv_uart.h"

[* UART FEUSiH B 451/
struct rx_msg

{
rt_device_t dev;
rt_size tsize;

b3

I T B T S BA A
static rt_mq_t rx_mgq;

I* R A = X

static char uart_rx_buffer[64];

1% HeHfs Z32k [B] U o He
static rt_err_t uart_input(rt_device_t dev, rt_size_t size)
{

struct rx_msg msg;

msg.dev = dev;

msg.size = size;
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1 RIETE B EE B BB
rt_mg_send(rx_mg, &msg, sizeof(struct rx_msg));

return RT_EOK;
}

static void device_thread_entry(void* parameter)
{
struct rx_msg msg;
int count = 0;
rt_device_t device, write_device;
rt_err_tresult = RT_EOK;

P BERARGHED 1 RE ¥
device = rt_device_find("uart1");
if (devicel= RT_NULL)

P B B R B AT T e
rt_device_set_rx_indicate(device, uart_input);
rt_device_open(device, RT_DEVICE_OFLAG_RDWR|RT_DEVICE_FLAG_INT_RX);

}
[* HES &N uartl W& */

write_device = device;

I BRAFHHH O 2 5% ¥

device= rt_device_find("'uart2");

if (device I= RT_NULL)

{
1% VR R R AT T v
rt_device_set_rx_indicate(device, uart_input);
rt_device_open(device, RT_DEVICE_OFLAG_RDWR);

}

while (1)

{
1= M BB R U B
result = rt_mq_recv(rx_mg, &msg, sizeof(struct rx_msg), 50);
if (result == -RT_ETIMEOUT)

1* BHGEI*

rt_kprintf(“timeout count:%d\n", ++count);

1* FIhYSCEH
if (result == RT_EOK)
{
rt_uint32_t rx_length;
rx_length = (sizeof(uart_rx_buffer) - 1) > msg.size ?
msg.size : sizeof(uart_rx_buffer) - 1;

1 BB B

rx_length = rt_device_read(msg.dev, 0, &uart_rx_buffer[0],
rx_length);

uart_rx_buffer[rx_length] = "\0’;

1 BB
if (write_device != RT_NULL)

rt_device_write(write_device, 0, &uart_rx_buffer[0],
rx_length);

}

void test_rtt_uart(void)

{
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[* filgE devt ZkFE*/

rt_thread_t thread = rt_thread_create("devt",
device_thread_entry, RT_NULL,
1024, 25, 7);

1 BRI B B B fE >/

if (thread!= RT_NULL)
rt_thread_startup(thread);}

#include <finsh.h>
FINSH_FUNCTION_EXPORT((test_rtt_uart , test uart 1-2 e.g.test_rtt_uart());

I* SHE msh dydlRAR */
MSH_CMD_EXPORT(test_rtt_uart, test_rtt_uart);

MRRGIFE T, LE finsh HHEAT A4 “test_rtt_uart” J5, Zf% devt BEh)E, REELEAR
FMAEAE vartl, uart2 XPIANRAS, WIS LE 5 B R U Bl R R K AR R e
BRAT, RGUEXT R RO B R K IR R B — AN B A5 4K Cstruct rx_msg)
b R RIERE RS rx_mg . devt RFEEESTHRAS, KAETH B BAFI S REE B
Fok. WRMEAFZRZS M), devt ZEFEE BT, BRI PIMREE 2 - g le, Bl i 21 F
#& devt ZRFEICFNY B8 0.5 (50 OS tick, 7E RT_TICK_PER_SECOND #¢ & A 1000 i) #5
BALENEE . wTLURYE rt_ma_recv sRECR FUE A, X4 H devt 222 KAt 4 5 R T
B IR devt ZEFE S PR H2 30V J2 T 4 R B Crt_mg_recv BRI ER IR [AIE 2 RT_EOKD,
A2 ek Esh A rt_device_read R EHUHE, REE N uartl BT

TEFFRARI vartl $21 (GP102. GPIO3) L i%E#Hz USB % TTL H HiEH4k (TXD.RXD),
TETT KB Bhia AT Ja 42 6 1 finsh tRm A\ 4 “test_rtt_uart” , SRJ5 T ITIE#E vartl [ 1

B, BNEdE “abedefgh” , MIZEIEHIE (uart2) &EoR:
msh /> test_rtt_uart
timeout count:1

timeout count:2
timeout count:3

uartl rev 9 bytes: abcdefgh

fEHOBF (uartl) Eis:
abcdefgh
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B|14E  12C BBERE
14.1 12C B&NB

12C (8i& 51F i2c. NC. iic) ML Philips AFIJF R — R . XUH 256 ()
B SCL. %4l SDA) FIPHAT ML, B R R MR R PR & T A& L2 it ix
SR, RSN A BN Z Rl SR D 2 —RT-Thread 15| N T 12C % IREHELE,
12C WA IRBIHELLR (i 7T GPIO AU 25 1) 2 MR JE M4 1 o BT R AR T
SEEPRAE T 2 FAE A O AR (drv_i2c.c) ATREAERE I (hw_i2c.c)o 31X LAY AR 14
43

14.1.1 TG

12C A2 HESR PR LR 1 B ATHEL SDA Al 1 & H 4TI 04k SCL. A DL R4 5.

1) BANER RS LR 12 PR AT LU ik i — 1 bk R0 — BELAFLE B 1 B 1) LML R K
PR e MLk S AL AT DA S 2L 0% A8 B ML RS -

2) BR—ANHIER 2 EHLS LW B 2 AL )86 10 B s A& fmT LLdid ph R
G0 A0 Ak 268 B 1 K00 1 R

3) HATI 8 A7 XU [a) H I A% i A 1 R AEARAERE 30 N A8 100kbit/s PR id AR T A&
400kbit/s =LA AIA 3.4Mbit/s.

4) 7 IR A8 T AYE R 2R HE 28 L 1B I ORI A e

5) EHFIMFELLN IC i R 2RS4 K 2 400pF PR .

12C St mdE s %2, HbmEEABE -

1) R4 b BAT A Rz 1

2) A A T B

3) AR — B

4) 12C @k 5 A R s R 1, RFREWNAE SENBE R FkEb 7
FEL R AR 110 25 TR RS 5 I B, BT DABRAIR T AR . 2RI AT ik 25 SR, JFH
el DL 10Kbps [ K A& Hind 28 SCFF 40 AN

5) AEAATREMEHEAT A& FHRSCEAE L & A0 nT DL 8L 49R, FEAT AT [E) fi B R
e VA — A EE L.

14.1.2 AW TIERNF

12C MR AEAFE BRI AR LA IUMREUE S, o BisES. FikES. M
ZAE T HAENBAE T . B R AR 2R H = U B R R A TE RS

EURE S £ 12C R TR R, 24 SCL AysE H T, SDA i & B P A HE P Bk AR,
ESUNBRIGE S, BIRE S HEEA, WE 14.1 Fios.
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KF4.7us
47
SDA
SCL
%T4.0us

K141 FIAE SR
{E1E{ES: 2 SCL N H TR, SDA HKH- T m PR, & CNEILES, IE
S HRBEHIEENA, WK 14.2 Fs.

KT4.7us
— -
SDA
L
KTF4.0us

142 FILESHFH
MNEAG T 12C BEREIENBANTATN 8 £, Mt ®l 8 frdidi)s, 7638 9
A kh 2t AR F AR A RS 5, R, Bk FISERAEEE 9 DM eh ket A7 Bk SDA
4, DMEZERKHNEES, 1 SDA FIAML, Rz g (Kl 143 fin) « 4
RAEEE 9 Mk B 228 AN S5 (W 14.4 Fr) , WIRE Ik 3ER ) 0% sl

e
SDA SDA 4/—\—

SCL SCL
— - —» -
KT4.0us KF4.0us
K143 NEESHEFHE K144 FENEESHFHE

HIR, BRI, RN T B A R RS2 32 38480 T DLUTAE Tk
FRIERAS o BRI 23], W Ul AT R 8= AN B E 5. BIGES
f 155 . TERBIME 5 e r e, B2k Erosis iR eifee, SR ErsdRRES
ACAE I Bh ARG ST B3 1B) 4 B 2e2e (il 14.5) , 17 24 I 2k v B P 0], BE2RIRas
)R F R s i g A 1R 2R (] 14.3 FIE] 14.4 ) .

SDA ><

SCL

I b DA e LT SRS
Hm gt fae W, SRVREEESCE

K145 Kb o Rtk
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K 14.6 VR IERN T, SRR ICdER, R — MR, BAURIE
ANERIEAG T, (5215 SRR 4, DME LR 88 A —ME IR E 5 R A& L S 2 R 1L

SN AVANWAY

scL T

‘ ~7\ / 8 9\ /1~ 8 9\ j1~7 8 9

gann  ASBILEERE ME HEE g Al RIE e

K146 @) BEn] T

NHRE— FRT 12C BE iR E S 5k

GRS F A ) S A R s, WA 147 PFos. B, RS EEK
EEIBE S, BRSMZRHE AT 8 M, (HR Mthbk R 7 67, B 18 Ak
AR HAE, TS 8 AL A E AR T AL, “07 RS, K 14.7 hERATAT LG A
B BIRIETE A 8 i G Mg — MR N E S . NEE T a7
(1) 8 AL, XM MR 2 B fras b, 2 A7 asthhbid 5 w2 EAIR AR, X4
Bl RIE et — N NEE S, BRI —IREK, M7 E8a RS, — i
hk e 5 A 9 ANkt B A NEE T, MBI R R JEH E AR T I E S
FefF b2k,

i 1L 841 8hL 841

. | T | BRI R ],
Rl IIBAE |0 IR g | o M | o s

<

TR IEHINAEA

147 BZ&5HENA
BLERAETR 2 A8 ) 4R a8 ok B, H AR Ers X Bl 14.8. B8, HFEEIK
RIS S, BT MEIEN T S SRAEME, HER 7R AT &, MENHES)
S, BURMEIREHER TR, BTN EEE DT RN, B0 5 KR B 2 Jn ol
TrlagEE, Bl Z st SR B . AN 5-28 ()5 A% U FRATTRT LA 24 P b 1 B
FAE T — P, H—MoR AN, B = AN AR J7 348 R 2 st
AN G SR 32484 K Ja e B S I EE R N AN W46 1) 48 tF, AN
Ffa oM EESRH, B N MEERREGEse G, FRSERAEH —MENBE S,
F A BORRCGE R, AT RIE. BJE E IS T R 8 K
A BRI B it e

-
-} ot |

| BIEHE | 0 | R | T M§:§§§ W | 1 m§¢§§§5%§§§§4M%§ﬁm

< >

BEHAMINA B

K 148 Mg

14.2 12C B E R Bz

BRI KA 12C S5 N 14.1 Fios.
F 141 FFRWE 12C EHEH
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Wy 105 Sl Js G S GPIO F—=2H BoREM O B=REM HNEM

11 CAMDATA1 109 51 LCD_B1 SPI_CS2 12C_SCL2
12 CAMDATAO 110 50 LCD_BO SPI_CS1 12C_SDA2
22 EJTAG_TDO 98 3 CAMHSYNC 12C_SCL1 CAN1_TX UARTLTX
19 EJTAG_TDI 99 2 CAMVSYNC 12C_SDA1l CANX UARTL1_RX

Al AT 12C0 1511 GPIO85. GPIO86 7L 1 ##4# L. nJHT 12C1 {15! GPI1055.
GP1054 7£ 55 17 B HFE T CAN b, fEHNFRFE. FTHT 12C1 15/ GPI02. GPIO3 £
% 13 =LE T vartl b, #7595 7E menuconfig 1, K “RT_USING_UART1” &%
M1, [EFTHF “RT_USING_12C1” %I,

gt e FEHR 12C BHRAE R E R 14.2 Fos

142 Bl 1c JE 12C (W IR E R H

2 £ H
i2c_init WIaEAGTE E 1 120 Bk
i2c_receive_data A ET

i2c_send_data RAEHHRE

i2c_receive_ack RN IER ACK (55
i2c_send_start_and_addr  <i% START {5 ‘5 flshit
i2c_send_stop Ki% STOP (55

I FH 2 BR BURAE 12C B A1 RE N ARAD test_i2c.c.
[*4RH5 test_i2c.c*/
/*
file: test_user_i2c.c
MERARHL i2c2 BRBNFRF Islc_i2c.c 7E finsh Hig T
1. test_at24(1,17) [/ i2cl, S5 N\ at24c32(Huhlk: 0~31)FdE (17%i(i=0~31)), H i H- 4T ER
test_at2402(1,17) /M i2cl, B A at24c02(3udl: 0~7)%d (17*i(i=0~7)), F-i i F-3TER
2. ds3231_getdata(L) /{4 i2c1,i i ds3231 (1) H #
3. ds3231_gettime(1) /M i2c1, 524 ds3231 (1 [A]
4. ds3231_setdata(1,180101) //f#FH i2cl, 5 N ds3231 ) H #H(2018.1.1)
5. ds3231_settime(1,140000) //f# f i2cl, 5\ ds3231 Kk [a](14: 00: 00)
*/
#include <rtthread.h>
#include <stdlib.h>
#include "Islc.h"
#include "Islc_public.h"
#include "Islc_i2c.h"
#include "Islc_pin.h"

/112C1

#define LS1C_12C_SDA1 @)
#define LS1C_12C_SCL1 ®3)
1112C2

#define LS1C_12C_SDA2 (54)
#define LS1C_12C_SCL2 (55)

I M at24C32  TUEAKCE 32 &5, Mk 2 5
void test_at24(rt_int8_tic_no, rt_int8 t num)
L

int i;

Islc_i2c info_ti2c info;

int slave_addr = OxAQ >> 1;

unsigned char send_buff[64] = {0};

unsigned char recv_buff[64] = {0};

i2c_info.clock = 50*1000; /1 50kb/s
switch( ic_no)
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case 0:
i2c_info.12Cx = LS1C_I12C_0;

break;
case 1:

i2c_info.I12Cx = LS1C_I2C _1;
break;
case 2:

i2c_info.I12Cx = LS1C_I2C_2;
break;
default:

i2c_info.I12Cx = LS1C_I2C_2;
break;

}
i2c_init(&i2c_info);

send_buff[0] = 0x00;
send_buff[1] = 0x00;
for(i=0;i<32;i++)

send_buff[i+2] = i*num;

¥

I LA RS N £

i2c_send_start_and_addr(&i2c_info, slave_addr, LS1C_I2C_DIRECTION_WRITE);
i2c_receive_ack(&i2c_info);

i2c_send_data(&i2c_info, send_buff, 34);

rt_thread_delay(1);

i2c_send_stop(&i2c_info);

rt_thread_delay(2);

I RIEFARS Rk

i2c_send_start_and_addr(&i2c_info, slave_addr, LS1C_I2C_DIRECTION_WRITE);
i2c_receive_ack(&i2c_info);

i2c_send_data(&i2c_info, send_buff, 2);

i2c_send_stop(&i2c_info);

I BB T A A7 A B

i2c_send_start_and_addr(&i2c_info, slave_addr, LS1C_I2C_DIRECTION_READ);
i2c_receive_ack(&i2c_info);

i2c_receive_data(&i2c_info, recv_buff, 32);

i2c_send_stop(&i2c_info);

for(i=0;i<32;i++)
rt_kprintf(" 0x%02x ", recv_buff[i] );

}
rt_kprintf("\n\r");
}

Il WA at24C02  12C &84k E2PROM  2KBit  #TT 8 #1  —3L 256 T1 , 5 (1B yd: = Hhuhik i 6l /& 0-255
void test_at2402(rt_int8_tic_no, rt_int8_t num)
t

inti;

Islc_i2c info_ti2c info;

int slave_addr = 0x50;

unsigned char send_buff[64] = {0};

unsigned char recv_buff[64] = {0};

i2c_info.clock = 50*1000; 1/ 50kb/s
switch( ic_no)

case 0:

i2c_info.I2Cx = LS1C _I2C 0;
break;
case 1:
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i2c_info.I12Cx = LS1C_I12C_1;
break;
case 2:

i2c_info.I12Cx = LS1C_I2C_2;
break;
default:

i2c_info.I12Cx = LS1C_I2C_2;
break;

}
i2c_init(&i2c_info);

send_buff[0] = 0x00;
for(i=0;i<8;i++)

send_buffi+1] = i*num;

}

I RIEFAF I BE R ZE S Nk Hdf

i2c_send_start_and_addr(&i2c_info, slave_addr, LS1C_I2C_DIRECTION_WRITE);
i2c_receive_ack(&i2c_info);

i2c_send_data(&i2c_info, send_buff, 9);

rt_thread_delay(1);

i2c_send_stop(&i2c_info);

rt_thread_delay(2);

I RIEFARS

i2c_send_start_and_addr(&i2c_info, slave_addr, LS1C_I2C_DIRECTION_WRITE);
i2c_receive_ack(&i2c_info);

i2c_send_data(&i2c_info, send_buff, 1);

i2c_send_stop(&i2c_info);

I B DU A AR B

i2c_send_start_and_addr(&i2c_info, slave_addr, LS1C_I12C_DIRECTION_READ);
i2c_receive_ack(&i2c_info);

i2c_receive_data(&i2c_info, recv_buff, 8);

i2c_send_stop(&i2c_info);

for(i=0;i<8;i++)
rt_kprintf(*  0x%02x *, recv_buff[i] );

}
rt_kprintf(*\n\r");
}

1= WA ds3231 ¥/

#define ds3231 slave_addr 0x68

#define bed(x) ( ((x/10)<<4) | (x%10))

#define frombed(x)  ((x >>4) * 10 + (x & 0x0f))

void ds3231_getdata(rt_int8_tic_no)

{
Islc_i2c info_ti2c info;
unsigned char send_buff[64] = {0};
unsigned char recv_buff[64] = {0};

i2c_info.clock = 50*1000; 1/ 50kb/s
switch( ic_no)
{
case 0:
i2c_info.I2Cx = LS1C _I2C 0;
break;
case 1:
i2c_info.I2Cx = LS1C_I2C 1;
break;
case 2:
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i2c_info.I12Cx = LS1C_I12C_2;
break;
default:

i2c_info.I12Cx = LS1C_I2C_2;
break;

i2c_init(&i2c_info);

send_buff[0] = 0x04;

I RIEZRAT LA T Nl HdE

i2c_send_start_and_addr(&i2c_info, ds3231_slave_addr, LS1C_12C_DIRECTION_WRITE);
i2c_receive_ack(&i2c_info);

i2c_send_data(&i2c_info, send_buff, 1);

rt_thread_delay(1);

i2c_send_stop(&i2c_info);

I BB

rt_thread_delay(2);

i2c_send_start_and_addr(&i2c_info, ds3231_slave_addr, LS1C_12C_DIRECTION_READ);
i2c_receive_ack(&i2c_info);

i2c_receive_data(&i2c_info, recv_buff, 3);

i2c_send_stop(&i2c_info);

rt_kprintf("\ndata : 20%02d-%02d-%02d\n
" frombcd(recv_buff[2]),frombcd(recv_buff[1]),frombcd(recv_buff[0]));

rt_kprintf("\n\r");
}

void ds3231_gettime(rt_int8_tic_no)

{
Islc_i2c_info_t i2c_info;
unsigned char send_buff[64] = {0};
unsigned char recv_buff[64] = {0};

i2c_info.clock = 50*1000; /1 50kb/s
switch( ic_no)
{
case 0:
i2c_info.12Cx = LS1C_I2C_0;
break;
case 1:
i2c_info.I12Cx = LS1C_I2C_1;
break;
case 2:
i2c_info.I12Cx = LS1C_I2C 2;
break;
default:
i2c_info.I12Cx = LS1C_I2C_2;
break;

i2c_init(&i2c_info);

send_buff[0] = 0x00;

I RIE AT I HE R ZE S Nk, Hdf

i2c_send_start_and_addr(&i2c_info, ds3231_slave_addr, LS1C_12C_DIRECTION_WRITE);
i2c_receive_ack(&i2c_info);

i2c_send_data(&i2c_info, send_buff, 1);

rt_thread_delay(1);

i2c_send_stop(&i2c_info);

I B

rt_thread_delay(2);

i2c_send_start_and_addr(&i2c_info, ds3231_slave_addr, LS1C_12C_DIRECTION_READ);
i2c_receive_ack(&i2c_info);

i2c_receive_data(&i2c_info, recv_buff, 3);

152



1423 12C MiRfE

i2c_send_stop(&i2c_info);

rt_kprintf(*\ntime : %02d:%602d:%02d\n",frombcd(recv_buff[2]),frombcd(recv_buff[1]),frombcd(recv_buff[0]));
rt_kprintf("\n\r");
}

1% B H kg9 yymmdd. 40 2018-01-01 5y 180101%/
void ds3231_setdata(rt_int8_tic_no, rt_uint32_t data)
{

Islc_i2c_info_t i2c_info;

unsigned char send_buff[64] = {0};

unsigned char recv_buff[64] = {0};

rt_uint8_t yy,mm,dd;

yy = data / 10000;
mm = data % 10000 /100;
dd= data % 100;

I B 75 A7 ds itk 4
send_buff[0]=4;//3f7 25 hik 4
send_buff[1]=bcd(dd);/
send_buff[2]=bcd(mm);// A
send_buff[3]=bcd(yy);//£E

i2c_info.clock = 50*1000; /1 '50kb/s
switch( ic_no)

case 0:
i2c_info.12Cx = LS1C_I2C _0;
break;
case 1:
i2c_info.I12Cx = LS1C_I2C_1;
break;
case 2:
i2c_info.I2Cx = LS1C_I2C 2;
break;
default:
i2c_info.I12Cx = LS1C_I2C_2;
break;

i2c_init(&i2c_info);

[ e [ S DN B N €7
i2c_send_start_and_addr(&i2c_info, ds3231_slave_addr, LS1C_12C_DIRECTION_WRITE);
i2c_receive_ack(&i2c_info);
i2c_send_data(&i2c_info, send_buff, 4);
rt_thread_delay(1);
i2c_send_stop(&i2c_info);
}

[ EF ds3231, %3~ hhmmss. 41 14:00:00 5 & 140000%/
void ds3231_settime(rt_int8_tic_no, rt_uint32_t time)
{

Islc_i2c_info_ti2c_info;

unsigned char send_buff[64] = {0};

unsigned char recv_buff[64] = {0};

rt_uint8_t hh,mm,ss;

hh = time / 10000;
mm = time % 10000 / 100;
ss = time % 100;

IR5 B A A28 1k 0
send_buff[0]=0;//Z 725 lik 0
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send_buff[1]=bcd(ss);//F}
send_buff[2]=bcd(mm);// 5>
send_buff[3]=bcd(hh);//HF

i2c_info.clock = 50*1000; 1/ 50kb/s
switch( ic_no)
{
case 0:
i2c_info.I12Cx = LS1C_I2C_0;
break;
case 1:
i2c_info.I12Cx = LS1C_I2C_1;
break;
case 2:
i2c_info.I12Cx = LS1C_I2C_2;
break;
default:
i2c_info.I12Cx = LS1C_I2C_2;
break;
}
i2c_init(&i2c_info);
I JRIEZEAE IR S N3k 2R
i2c_send_start_and_addr(&i2c_info, ds3231_slave_addr, LS1C_12C_DIRECTION_WRITE);
i2c_receive_ack(&i2c_info);
i2c_send_data(&i2c_info, send_buff, 4);
rt_thread_delay(1);
i2c_send_stop(&i2c_info);
}
void test_at24_msh(int argc, char** argv)
{

unsigned int numi,numz2;
numl = strtoul(argv[1], NULL, 0);
num2 = strtoul(argv[2], NULL, 0);
test_at24(numl, num2);

void test_at2402_msh(int argc, char** argv)
{
unsigned int numi,numz2;
numl = strtoul(argv[1], NULL, 0);
num2 = strtoul(argv[2], NULL, 0);
test_at2402(num1, numz2);

}
void ds3231_getdata_msh(int argc, char** argv)
{
unsigned int numi,numz2;
numl = strtoul(argv[1], NULL, 0);
ds3231_getdata(numl);

void ds3231_gettime_msh(int argc, char** argv)
{
unsigned int numi,numz2;
numl = strtoul(argv[1], NULL, 0);
ds3231_gettime(num1);

void ds3231_setdata_msh(int argc, char** argv)

{

unsigned int numi,numz2;

numl = strtoul(argv[1], NULL, 0);
num2 = strtoul(argv[2], NULL, 0);
ds3231_setdata(numl, numz2);

void ds3231_settime_msh(int argc, char** argv)

{
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unsigned int numi,numz2;

numl = strtoul(argv[1], NULL, 0);
num2 = strtoul(argv[2], NULL, 0);
ds3231_settime(numl, num2);

#include <finsh.h>
FINSH_FUNCTION_EXPORT(test_at24 , test_at24 e.g.test_at24(1,17));
FINSH_FUNCTION_EXPORT(test_at2402 , test_at2402 e.g.test_at2402(1,17));
FINSH_FUNCTION_EXPORT(ds3231_getdata , ds3231_getdata e.g.ds3231_getdata(1));
FINSH_FUNCTION_EXPORT(ds3231_gettime , ds3231_gettime e.g.ds3231_gettime(1));
FINSH_FUNCTION_EXPORT(ds3231_setdata , ds3231_setdata e.g.ds3231_setdata(1,180101));
FINSH_FUNCTION EXPORT(ds3231_settime , ds3231_settime e.g.ds3231_settime(1,140000));
[* S HE] msh fd5lRFp */
MSH_CMD_EXPORT (test_at24_msh, test_at24_msh 1 17);
MSH_CMD_EXPORT (test_at2402_msh, test_at2402_msh 1 17);
MSH_CMD_EXPORT(ds3231_getdata_msh, ds3231_getdata_msh 1);
MSH_CMD_EXPORT(ds3231_gettime_msh, ds3231_gettime_msh 1);
MSH_CMD_EXPORT(ds3231_setdata_msh, ds3231_setdata_msh 1 180101);
MSH_CMD_EXPORT(ds3231_settime_msh, ds3231_settime_msh 1 140000);

¥ 12C fH (SDA. SLC) #A 12C2 (GPIO2. GPIO3) J& k4T A F#4E.

BATMA“ test at24 117 7 J5, fHH i2cl, B at24c32(Hhhl: 0~31) %4 (17*i(i=0~31)),
U H TR

T4 ¢ test_at240213 7 5, i i2cl, 5 at24c02(Hihk: 0~7)%#E (3*i(i=0~31)),

FIEEHIFATE . BATERA:
msh />test_at2402_msh 1 3
0x00 0x03 0x06 0x09 0x0c Ooxof 0x12 0x15

2174 “ds3231_gettime 1 7 J5, A i2cl, B¢ ds3231 [N [A] .
1817 A4 “ds3231_setdata 1 20180101 ” J&, ffifH i2cl, 5 A ds3231 () H 11(2018.1.1).
IE4T T4 “ds3231_settime 11400007 J5, f# ] i2cl, 5 A ds3231 f{it[Al(14: 00: 00).

14.3 12C B KL IRSIHELR

N NC MR & IKENNT, FFEAE riconfig.h iR In%Z: € X#define RT_USING_I2C. #
i GPIO LA, 1IC 2k, TIIA 75 B8N 72 5E X #define RT_USING_I2C_BITOPS.

SEPL12C 2R 110 WA B E IR A RV E R SR i2e.co

i2c.h H15E S — e E A 45 4 -

#define RT_I12C_WR 0x0000
#define RT_12C_RD (lu<<0)
#define RT_12C_ADDR_10BIT (lu<<2) /[*thisis a ten bit chip address */
#define RT_I2C_NO_START (lu<<4)
#define RT_I2C_IGNORE_NACK (1u << 5)
#define RT_I2C_NO_READ_ACK (lu << 6) /*when I2C reading, we do not ACK */
struct rt_i2c_msg
{
rt_uintl6 t addr;
rt_uint16_t flags;
rt_uint16_t len;
rt_uint8 t *buf;
%

struct rt_i2c_bus_device;
struct rt_i2c_bus_device_ops
rt_size_t (*master_xfer)(struct rt_i2c_bus_device *bus,

struct rt_i2c_msg msgs|[],
rt_uint32_t num);
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rt_size_t (*slave_xfer)(struct rt_i2c_bus_device *bus,
struct rt_i2c_msg msgsl[],
rt_uint32_t num);
rt_err_t (*i2c_bus_control)(struct rt_i2c_bus_device *bus,
rt_uint32_t,
rt_uint32_t);
¥

[*for i2c bus driver*/
struct rt_i2c_bus_device
{
struct rt_device parent;
const struct rt_i2c_bus_device_ops *ops;
rt_uintl6_t flags;
rt_uintl6_t addr;
struct rt_mutex lock;
rt_uint32_t timeout;
rt_uint32_t retries;
void *priv;
3
i2c_dev.h FAHEEIESE R Cstruct rt_i2c_priv_data T i2c_bus_device_control()e& %

RT_12C_DEV_CTRL_RW ##il#5£) -

#define RT_I2C_DEV_CTRL_10BIT 0x20
#define RT_I2C_DEV_CTRL_ADDR ox21
#define RT_I2C_DEV_CTRL_TIMEOUT 0x22
#define RT_I2C_DEV_CTRL_RW 0x23

struct rt_i2c_priv_data

struct rt_i2c_msg *msgs;

rt_size t number;
3

fE i2c_ dev.c F ESZIL NC W & Wsh 4 — 8 0 &% . i2c_bus_device_read() ,
i2c_bus_device_write(), i2c_bus_device_control()LA & rt_i2c_bus_device_device_init()-
rt_err_trt_i2c_bus_device_device_init(struct rt_i2c_bus_device *bus, const char *name)

{

struct rt_device *device;
RT_ASSERT(bus != RT_NULL);

device = &bus->parent;
device->user_data = bus;

/* set device type */

device->type = RT_Device_Class_I2CBUS;
/* initialize device interface */

device->init =RT_NULL;

device->open = RT_NULL;

device->close  =RT_NULL;

device->read =i2c_bus_device read;
device->write = i2c_bus_device write;

device->control = i2c_bus_device_control;

[* register to device manager */
rt_device_register(device, name, RT_DEVICE_FLAG_RDWR);

return RT_EOK;

i2c_core.c 1 SZH 1IC S 281 &y M, DA A FH NC S 2 g AT 5t A% %, - rt_i2c_transfer(),
rt_i2c_master_send(), rt_i2c_master_recv().
rt_err_trt_i2c_bus_device_register(struct rt_i2c_bus_device *bus, const char *bus_name)

{
rt_err_tres = RT_EOK;
rt_mutex_init(&bus->lock, "i2c_bus_lock", RT_IPC_FLAG_FIFO);
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if (bus->timeout == 0) bus->timeout = RT_TICK_PER_SECOND;
res = rt_i2c_bus_device_device_init(bus, bus_name);
i2c_dbg("I12C bus [%s] registered\n", bus_name);

return res;

144 12C BRERR LR EBAIXS)

AR B R4 12C, 3RS EARALAE S hw_i2c.c SCHEH . rt_i2c_master xfer p& %5
THRH Islc MIAHSCEE R, SEEL T 12C SR AL S iR 4R S E .

rt_size_t rt_i2c_master_xfer(struct rt_i2c_bus_device *bus,
struct rt_i2c_msg *msgs,
rt_uint32_t num)

struct Islc_i2c_bus * i2c_bus = (struct Islc_i2c_bus *)bus;
Islc_i2c_info_ti2c_info;

struct rt_i2c_msg *msg;

inti;

rt_int32_t ret = RT_EOK;

i2c_info.clock = 50000; /I 50kb/s

i2c_info.I2Cx = i2c_bus->u32Module;
i2c_init(&i2c_info);

for (i = 0; i < num; i++)
{
msg = &msgs|i];
if (msg->flags == RT_I2C_RD)

i2c_send_start_and_addr(&i2c_info, msg->addr, LS1C_12C_DIRECTION_READ);
i2c_receive_ack(&i2c_info);

i2c_receive_data(&i2c_info, (rt_uint8_t *)msg->buf, msg->len);
i2c_send_stop(&i2c_info);

}
else if(msg->flags == RT_I12C_WR)

i2c_send_start_and_addr(&i2c_info, msg->addr, LS1C_I12C_DIRECTION_WRITE);
i2c_receive_ack(&i2c_info);
i2c_send_data(&i2c_info, (rt_uint8_t *)msg->buf, msg->len);
i2c_send_stop(&i2c_info);

}

ret++;

}

return ret;

B S2P NC MR wIaa . (FE A2 GPIO B &) A 12C S 2% 45 i it

int Islc_hw_i2c_init(void)
struct Islc_i2c_bus* Islc_i2c;

#ifdef RT_USING_I2C0

#endif

#ifdef RT_USING_I2C1
pin_set_purpose(2, PIN_PURPOSE_OTHER);
pin_set_purpose(3, PIN_PURPOSE_OTHER);
pin_set_remap(2, PIN_REMAP_SECOND);
pin_set_remap(3, PIN_REMAP_SECOND);

#endif

#ifdef RT_USING_l2C2
pin_set_purpose(51, PIN_PURPOSE_OTHER);
pin_set_purpose(50, PIN_PURPOSE_OTHER);
pin_set_remap(51, PIN_REMAP_FOURTH);
pin_set_remap(50, PIN_REMAP_FOURTH);

#endif
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#ifdef RT_USING_[2C0
Islc_i2c = &Islc_i2c_bus_O;
Islc_i2c->parent.ops = &lIslc_i2c_ops;
rt_i2c_bus_device_register(&Islc_i2c->parent, "i2c0");
rt_kprintf("i2c0_init\n");

#endif

#ifdef RT_USING_12C1
Islc_i2c = &lIslc_i2c_bus_1;
Islc_i2c->parent.ops = &lIslc_i2c_ops;
rt_i2c_bus_device_register(&Islc_i2c->parent, "i2c1");
rt_kprintf("i2c1_init\n");

#endif

#ifdef RT_USING_l2C2
Islc_i2c = &lIslc_i2c_bus_2;
Islc_i2c->parent.ops = &lIslc_i2c_ops;
rt_i2c_bus_device_register(&Islc_i2c->parent, "i2c2");
rt_kprintf("i2c2_init\n");

#endif

return RT_EOK;

14.5 12C B&REEZBRIERF

F P AT LAZE msh shell 4\ list_device v 2 & H A 12C &, i€ 12C B & 4R,

AR B rt_i2c_bus_device_find()5k# rt_device find(), &N 12C B S FRILEL i2c
SRR I

A rt_i2c_transfer() B n] DL 16 B t ] DA USCEHE ,  an SR 3 ML s Hidis T LA A
rt_i2c_master_send(), 5 FHL A B AT LA rt_i2c_master_recv().

FIFH B 584 12C A MBI 9 ARhD test_rtt_i2c.c.
[ARAY test_rtt_i2c.c*/
/*
AR rtt A4 i2c2 ks,  7E finsh HIEAT test_at24c32()
1. FHEAT kL 1 EEE ITED AT24¢32_12C_BUS_NAME & S i) i2c sk
2. AL 5, BE AL 1 AR
&/

#include <rtthread.h>
#include <stdlib.h>

#include <drivers/i2c.h>
#include "../drivers/drv_i2c.h"

#define AT24¢32_I2C_BUS_NAME ("i2c2") Il VERES i2c bus B4R R 1) bus
name f#F—%

struct rt_i2c_bus_device *at24¢32_i2c_bus = RT_NULL;

int at24c32_addr = 0xA0 >> 1; Il bRy 7 Ar

/*

* AT E bk — A

* @read_addr Hbi:

*/
unsigned char at24c32_read_byte(unsigned char read_addr)
{

struct rt_i2c_msg msgs[2];
unsigned char data;
unsigned char reg_addr[2];

reg_addr[0] = 0;
reg_addr[1] = read_addr;
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msgs[0].addr = at24c32_addr;
msgs[0].flags =RT_I2C_WR,;
msgs[0].buf = reg_addr;
msgs[0].len =2;

msgs[1].addr = at24c32_addr;
msgs[1].flags =RT_I2C_RD;
msgs[1].buf = &data;

msgs[1].len =1,
rt_i2c_transfer(at24c32_i2c_bus, msgs, 2);

return data;
}
/*
* FEFE B MM B N — A AR
* @write_addr Hhuhi:
* @data £ir 5 NI
*/
void at24c32_write_byte(unsigned char write_addr, unsigned char data)
¢ struct rt_i2c_msg msg[1] = {0};
unsigned char buf[3] = {0};
unsigned char reg_addr[2];

buf[0] = 0;
buf[1] = write_addr;
buf2] = data;

msg[0].addr = at24c32_addr;
msg[0].flags =RT_I2C_WR;
msg[0].buf = buf;

msg[0].len =13;
rt_i2c_transfer(at24c32_i2c_bus, msg, 1);

return ;

}
IR LR R
void test_at24c32(void )

{
unsigned char read_addr = 1; [l ik
unsigned char count = 0; I AT A&
Il B
at24c32_i2c_bus = (struct rt_i2c_bus_device *)rt_device_find(AT24c32_I2C_BUS_NAME);
if (RT_NULL == at24c32_i2c_bus)
rt_kprintf("[%s] no i2c device -- at24c32\n", _ FUNCTION_ );
return ;
}
Il 3%
count = at24c32_read_byte(read_addr);
rt_kprintf("'[%s] last's count=%u\n", _ FUNCTION__, count);
Inm—, RE5
count++;
at24c32_write_byte(read_addr, count);
rt_thread_delay(6); /I —EELERS 5ms DA L
Il 3%
count = at24c32_read_byte(read_addr);
rt_kprintf("[%s] current count=%d\n", _ FUNCTION__, count);
}

#include <finsh.h>
FINSH_FUNCTION_EXPORT((test_at24c32, test_at24c32 e.g.test_at24c32());
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1 S msh ARG *
MSH_CMD_EXPORT (test_at24c32, test_at24c32);

¥ 12C #id AT24C32 (SDA. SLC) #A 12C2 (GPIO50. GPIO51) J&, 7E finsh d1iz
T4 “test_at24c32” , BEILEIR LI E X AT24¢32_12C_BUS_NAME #4212k % £

TR HEARITEY, fJam AT24C32 R ENHHE G HFFITEL . 1BIT4 R N:
msh />test_at24c32

test_at24c¢32 last's count=0

test_at24c¢32 current count=1

msh />test_at24c32

test_at24c¢32 last's count=1

test_at24c¢32 current count=2

msh />test_at24c32

test_at24c¢32 last's count=2

test_at24c¢32 current count=3
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PI5FE SPI BL&LEE
15.1 SPI BN E

SPI #& Serial Peripheral Interface” 1455, J&—FPUL| i FD SR T@EH O, FRidEs:
WA ER . BRI PG, SPI & N W & M BFh, T30 15 Fnda il i DU AR
Loyl r

® CS: Hikfz%5.

® SCK: H#E5.

® MISO: F&xAMEIRN B EE I .

® MOSI: FixAMEIERH . AR REIE AR .

REMTE R Z 4050, CPU B SOC —fllid # #/& TAETE R ¥ 2B, bl H AT Linux
WRZhA T, Rl 7 R IR B HESE .

15.1.1 TEHEW

TR N SOC it i SPI il #%, ¥, —4> SOC WAl REfF/EL A SPI 4 4%,
ik 15.1 ffos, SOC i v il 34> SPI &l ds . BNl Es T AT LLERZ A SPI MBI,
TR H BHOLE CS 5 AR B 5340 3 4MF 5 51 l: SCK.MISO.MOSI.
RIS Z], R —A CS 5T HRCRE, 51ZA % CS 5l BNERE AR N T LS ik
# (SPIEEHIER) W15, HAMMBELTERPRE, JFHENTH 34> 5] B 24k s AR
Ao MHH, MITANEME S R EIR N R, H— T W B

y Cso y Cst y CS2
SPI dev2 dev3
Ffldn 1
* >
soc
i CS0 y Csi y Cs2
SP| devs dev6
i as2 ;
T

D

‘ ‘ ‘ y Cso cs1 icsz
T 53
>

151 AR 10 SPI i LA 2 14 1]
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15.1.2 TAERF
Y IR E S ERE 5 2 A AN % &, SPIA 4 T/EM AR, WK 15.2 fix.

SCcK ‘ ‘
|

EVAVAVAVAS
COPL=0| CPHA=0 | MISO |
mosi LD

SCK ‘ !

COPL=0 | CPHA=1 MISO ‘
Mot < X X XD

COPL=1 |CPHA=1 MISO ‘

15.2  SPI 5%k 4 Fh TAER Rt

FH CPOL KR 85 5 BT IR FLF RS, CPOL R 0 RS 815 ST UEIR A MK HL°F,
N1 KRB EE S BIWIGE TR R T Ak, A CPHA SKREIRTEMIAN I By AL 28
CPHA 7y 0 R/RAE B A B AR A RAE £ , T CPHA SN 1 SRR BEAE 55 /N B AR A ik
SREEEE . A% CPOL Ait CPHA 4 & K R Ml SPI 721 TAERK:

® CPOL=0, CPHA=1 #z{0

® CPOL=0, CPHA=1 #ix1

® CPOL=1, CPHA=0 #iz 2

® CPOL=1, CPHA=1 #:{3

15.2  SPI S 2R PE R HI%H

BT R SPI0 ) CSO #2145 - W25X40 L (#) CS 51, T H W25X40 P2 /2
PMON Ja %R, AREfH CSO F kAT Hofh#AE .
B IR AR SPIO ) CS2 #:4F SD i CS 51, B R REFHE A CS2 47 HiAth #1E .
BRI KA SPI0 (1) CS1 A1 CS3 Gl 2SR, Rl T SPI IR &#AE, 5w 15.1
Fim o
# 151  FFRHR SPI B2k ST H
RO S BIMAR  ESIME GPlo H—EH B =5

25 SPI0_CS1 93 82 Sdio_Dat2

26 SPI0_CLK 95 78 Sdio_clk

27 SP10_MISO 90 80 Sdio_Cmd

28 SP10_MOSI 91 79 Sdio_Dat0

30 SP10_CS3 89 84 CAMCLKOUT

9 CAMHSYNC 112 49 SPI1_CS0

8 CAMPCLKIN 115 46 SPI1_CLK
7 CAMCLKOUT 114 47 SPI1_MISO
10 CAMVSYNC 113 48 SPI1_MOSI
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Jeaes 1c FErR T SPI A BR Bn %k 15.2 Fios
#15.2  Jeiths 1c FE SPI A AT s %

EA S 5 H
Islc_spi_set_clock P B

Islc_spi_set_mode T B I A5 AR (B AR M AR AL )
Islc_spi_set_cs B IR E iR EIRE
Islc_spi_txrx_byte IR E SPI IR H— AT

) FH P2 R B SPI s 2R 1 FE M ARAY test_spi.co
[*4R1 test_spi.c*/
/ *
MARARHL SPI IXFNFE Isdc_spi.c 7 finsh FhigfT
1. test_spi01() SPIO CS1 %% 16 M
2.test_spil0() SPI1 CSO &i% 16 A1

*/

#include <rtthread.h>
#include <drivers/spi.h>
#include <stdlib.h>
#include "Islc_spi.h"

#include "Islc_public.h"
#include "Islc_pin.h"
#include "Islc_spi.h"
#include "Islc_gpio.h"
#include "Islc_delay.h"

void test_spi01(void)
{ - -
int i;
rt_uint8_t buf[16] =
{0x00,0x01,0x02,0x03,0x04,0x05,0x06,0x07,0x08,0x09,0x0a,0x0b,0x0c,0x0d,0x0e,0x0f};
unsigned char SPIx = 0;
void *spi_base = NULL;
unsigned char cpol = 0;
unsigned char cpha = 0;
unsigned char val = 0;

spi_base = Islc_spi_get_base(SPIx);
Islc_spi_set _cs(spi_base, 1, 0); //SP10 CS1

Il {58 SPI #% 1 #%, master #55X, <11
reg_write_8(0x53, spi_base + LS1C_SPI_SPCR_OFFSET);

I RS T A7
reg_write_8(0xc0, spi_base + LS1C_SPI_SPSR_OFFSET);

I = A bl SREE(ER) 5 K& (5 ) HLIR] I
reg_write_8(0x03, spi_base + LS1C_SPI_SPER_OFFSET);

/I %14 SPI flash

val = reg_read_8(spi_base + LS1C_SPI_SFC_PARAM_OFFSET);
val &= 0xfe;

reg_write_8(val, spi_base + LS1C_SPI_SFC_PARAM_OFFSET);

11 spi flash B J7 425 il 25 47 2
reg_write_8(0x05, spi_base + LS1C_SPI_SFC_TIMING_OFFSET);
}

/l baudrate
Islc_spi_set_clock(spi_base, 100*1000);
11 BB EASBE ( BpAR PERAR L)

163



g 15 &SP g i

Islc_spi_set_mode(spi_base, SPI_CPOL_1, SPI_CPHA 1);

delay_us(1);
for(i=0; i<16; i++)

Islc_spi_txrx_byte(spi_base, buffi]);

}

Islc_spi_set cs(spi_base, 1, 1); //SP10 CS1
}
void test_spil0(void)
{

int i;

rt_uint8_t buf[16] =
{0x00,0x01,0x02,0x03,0x04,0x05,0x06,0x07,0x08,0x09,0x0a,0x0b,0x0c,0x0d,0x0e,0x0f};

unsigned char SPIx = 1;

void *spi_base = NULL;

unsigned char cpol = 0;

unsigned char cpha = 0;

unsigned char val = 0;

spi_base = Islc_spi_get base(SPIx);
Islc_spi_set_cs(spi_base, 0, 0); //SPI1 CSO

{
Il {58 SPI #%H#%, master #5X, <1 Wi
reg_write_8(0x53, spi_base + LS1C_SPI_SPCR_OFFSET);
I EZIRAS B A4
reg_write_8(0xc0, spi_base + LS1C_SPI_SPSR_OFFSET);
L A A, SRAE(ER) 5 K& (5 ) LIRS
reg_write_8(0x03, spi_base + LS1C_SPI_SPER_OFFSET);
/I 514 SPI flash
val = reg_read_8(spi_base + LS1C_SPI_SFC_PARAM_OFFSET);
val &= 0xfe;
reg_write_8(val, spi_base + LS1C_SPI_SFC_PARAM_OFFSET);
1/ spi flash B /4% il 2547 %
reg_write_8(0x05, spi_base + LS1C_SPI_SFC_TIMING_OFFSET);
}
/I baudrate

Islc_spi_set_clock(spi_base, 100*1000);
I V% BB A5 B (B AR AN AR 67)
Islc_spi_set_mode(spi_base, SPI_CPOL_1, SPI_CPHA 1);

delay_us(1);
for(i=0; i<16; i++)

Islc_spi_txrx_byte(spi_base, buffi]);

}
Islc_spi_set cs(spi_base, 0, 1); //SP11 CSO

#include <finsh.h>
FINSH_FUNCTION_EXPORT((test_spiO1, test_spi01 e.g.test_spi01());
FINSH_FUNCTION_EXPORT((test_spil0, test_spil0 e.g.test_spil0());
I* FHE msh wAFIRp *
MSH_CMD_EXPORT(test_spiO1, test _spi01);
MSH_CMD_EXPORT(test_spil0, test_spil0);

¥ SPI #HL (CS. SCLK. MISO. MOSD #AJF &R SPI01 (82, 78, 80, 79) ,

FETT R 8 G /) finsh F1is47 64 “test_spi0l” , U SPI #EHeAE #2153 0x00~0X0F 3L 16

R -
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15.3 SPI SR & & IRFHHELR

SEHL SPI A Z 1/O B BEZ A B s 1 A4 1 S0 spic
spi.h H () — LE AR S5 A -

/**
* SPI message structure
*/

struct rt_spi_message

{

const void *send_buf;

void *recv_buf;

rt_size_t length;

struct rt_spi_message *next;

unsigned cs_take 11
unsigned cs_release : 1;

3

/**
* SPI configuration structure
*/

struct rt_spi_configuration

{

rt_uint8_t mode;
rt_uint8 t data_width;
rt_uintl6_t reserved;

rt_uint32_t max_hz;

%

struct rt_spi_ops;
struct rt_spi_bus

struct rt_device parent;
const struct rt_spi_ops *ops;

struct rt_mutex lock;
struct rt_spi_device *owner;

b3

/**
* SPI operators
*/

struct rt_spi_ops

{

rt_err_t (*configure)(struct rt_spi_device *device, struct rt_spi_configuration *configuration);
rt_uint32_t (*xfer)(struct rt_spi_device *device, struct rt_spi_message *message);
2
/**
* SPI Virtual BUS, one device must connected to a virtual BUS
*/
struct rt_spi_device

{

struct rt_device parent;
struct rt_spi_bus *bus;

struct rt_spi_configuration config;
void  *user_data;

h3
spi_core.c, spi_dev.c XA AT RTT\components\drivers\spi H 3% T, 1 spi.h 3k
PE47F RTT\components\drivers\include\drivers H 3% F .

spi_core.c SCHESZEL T spi IR ERAE, Wit spi 2k (spi_bus), [7] SPI S LRI &
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BRIASE . VR X HYE MCU 1 — % spi FMACREALER spi 2k, AR5 BRI AR 2 spi ek
(spi_device), —~ spi_device H—AN ik cs. spi EEZLA spi WA EAE RTT FRAT LA &0t b
Ziderm) RTT 3, DR st 75 2208 F b T PR30 SPI S 2R R HOFT ) SPI sl 2k b ids Jin SPI 5245

spi_core.c IS THCE SPI pRAL, RIEMIBLNEERG KA, 5B SPI S 2k R %L
S B SPI a8 BRAlL. XS HGH R BRI, [ SPI S 2 B — e R E . HIE
PAT X LEHRAE R FEFHANE spi_core.c Y3, Skhr b, IXELHEAE(E B AGE B3N SPI
SRR S ZR NN SPI W& I X B E AR s L™ M R R T, BEIEHRAER @I NHE B
R 58 4E pR B 2 SR, T DL & — B A R AE . spi_core.c FRSEELAI R EEA .
rt_spi_bus_register(); rt_spi_bus_attach_device(); rt_spi_configure(); rt_spi_send_then_send();
rt_spi_send_then_recv();  rt_spi_transfer();  rt_spi_transfer_message();  rt_spi_take_bus();
rt_spi_release_bus(); rt_spi_take(); rt_spi_release()-

1M spi_dev.c SKBL Y SPI I —Lesh R #fE, oy, 5, 4775, KM, HIHHEE,
IR MCU #:4E SPI #7275 Z8d it SPI 45 SPI W& #HTE E ), REIREE
LIRS SPIIBAE FMN, (HZ I E PRSI ANEIX B HAK, spi_dev.c IX HLiE /2 SPI & 1)
M, & RARRHIAH spi_core.c P GUBEN ., BARSIIL & EE
FEdd SPI EZkEk SPI WA T REE B SN . spi_device.c 1 SIIL Y bR £ 3
H :_spi_bus_device read(); _Spi_bus_device_write(); _spi_bus_device_control();
rt_spi_bus_device_init();_spidev_device_read();_spidev_device_write();_spidev_device_control()
;rt_spidev_device_init()-

15.4 SPI B & & EEE AR

W IK S H: 1S9 Drv_spi.co
Bk %5 configure A1 xfer 83 FH 15.2 51 Isdc ) SPI ZE B Fs2 LA SPI A 26 i fic B AN %L
I (A% -

static rt_err_t configure(struct rt_spi_device *device,
struct rt_spi_configuration *configuration)
{

struct rt_spi_bus *spi_bus = NULL;
struct Islc_spi *Islc_spi = NULL;
unsigned char SPIx = 0;

void *spi_base = NULL;

unsigned char cpol = 0;

unsigned char cpha = 0;

unsigned char val = 0;

RT_ASSERT(NULL != device);
RT_ASSERT(NULL != configuration);

spi_bus = device->bus;

Islc_spi = (struct Islc_spi *)spi_bus->parent.user_data;
SPIx = Islc_spi->SPIx;

spi_base = Islc_spi_get_base(SPIx);

{

Il {£RE SP1 %53, master Bz, 56
reg_write_8(0x53, spi_base + LS1C_SPI_SPCR_OFFSET);

I 2RS4
reg_write_8(0xc0, spi_base + LS1C_SPI_SPSR_OFFSET);

I 5P AT, SRR (3R) 5 RE (5 I HLIF
reg_write_8(0x03, spi_base + LS1C_SPI_SPER_OFFSET);
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/I %A SPI flash

val = reg_read_8(spi_base + LS1C_SPI_SFC_PARAM_OFFSET);
val &= 0xfe;

reg_write_8(val, spi_base + LS1C_SPI_SFC_PARAM_OFFSET);

I spi flash B /742l 25 47 2%
reg_write_8(0x05, spi_base + LS1C_SPI_SFC_TIMING_OFFSET);
}

/l baudrate
Islc_spi_set_clock(spi_base, configuration->max_hz);

I e B A (B AR A A AR )

if (configuration->mode & RT_SPI_CPOL) I/ cpol
{
cpol = SPI_CPOL_1;
}
else
cpol = SPI_CPOL_0;
}
if (configuration->mode & RT_SPI_CPHA) /l cpha
{
cpha = SPI_CPHA 1;
}
else

cpha = SPI_CPHA 0;
Islc_spi_set_mode(spi_base, cpol, cpha);
DEBUG_PRINTF("Is1c spi%d configuration\n", SPIx);

return RT_EOK;
}

static rt_uint32_t xfer(struct rt_spi_device *device,
struct rt_spi_message *message)
{

struct rt_spi_bus *spi_bus = NULL;
struct Islc_spi *Islc_spi = NULL;

void *spi_base = NULL;

unsigned char SPIx = 0;

struct Islc_spi_cs *Islc_spi_cs = NULL;
unsigned char cs = 0;

rt_uint32_t size = 0;

const rt_uint8_t *send_ptr = NULL;
rt_uint8_t *recv_ptr = NULL;

rt_uint8_t data = 0;

RT_ASSERT(NULL != device);
RT_ASSERT(NULL != message);

spi_bus = device->bus;

Islc_spi = spi_bus->parent.user_data;
SPIx = Islc_spi->SPIx;

spi_base = Islc_spi_get_base(SPIx);
Islc_spi_cs = device->parent.user_data;
¢s = Islc_spi_cs->cs;

size = message->length;

DEBUG_PRINTF("[%s] SPIx=%d, cs=%d\n", _FUNCTION__, SPIX, Cs);

/l take cs
if (message->cs_take)

Islc_spi_set cs(spi_base, cs, 0);
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}
I WK E s

send_ptr = message->send_buf;
recv_ptr = message->recv_buf;
while (size--)

{
data = OXFF;

if (NULL !=send_ptr)

data = *send_ptr++;

}

if (NULL != recv_ptr)
{

}

else

{
}

*recv_ptr++ = Islc_spi_txrx_byte(spi_base, data);

Islc_spi_txrx_byte(spi_base, data);

}

/I release cs
if (message->cs_release)

Islc_spi_set_cs(spi_base, cs, 1);

}

return message->length;

B JEERE Islc_hw_spi_init M 7 SPI K2k
int Islc_hw_spi_init(void)

{

#ifdef RT_USING_SPIO
pin_set_purpose(78, PIN_PURPOSE_OTHER);
pin_set_purpose(79, PIN_PURPOSE_OTHER);
pin_set_purpose(80, PIN_PURPOSE_OTHER);
pin_set_purpose(83, PIN_PURPOSE_OTHER);//cs2 - SD card
pin_set_purpose(82, PIN_PURPOSE_OTHER);//cs1

pin_set_remap(78, PIN_REMAP_FOURTH);
pin_set_remap(79, PIN_REMAP_FOURTH);
pin_set_remap(80, PIN_REMAP_FOURTH);
pin_set_remap(83, PIN_REMAP_FOURTH);//cs2 - SD card
pin_set_remap(82, PIN_REMAP_FOURTH);//cs1
Islc_spi_bus_register(LS1C_SPI_0,"spi0");

#endif

#ifdef RT_USING_SPI1
pin_set_purpose(46, PIN_PURPOSE_OTHER);
pin_set_purpose(47, PIN_PURPOSE_OTHER);
pin_set_purpose(48, PIN_PURPOSE_OTHER);
pin_set_purpose(49, PIN_PURPOSE_OTHER);//CSO0 - touch screen
pin_set_remap(46, PIN_REMAP_THIRD);
pin_set_remap(47, PIN_REMAP_THIRD);
pin_set_remap(48, PIN_REMAP_THIRD);
pin_set_remap(49, PIN_REMAP_THIRD);//CS0 - touch screen
Islc_spi_bus_register(LS1C_SPI_1,"spil");

#endif

#ifdef RT_USING_SPIO
/* attach cs */

{
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static struct rt_spi_device spi_devicel,;
static struct rt_spi_device spi_device2;
static struct Islc_spi_cs spi_csl;
static struct Islc_spi_cs spi_cs2;

/*spi02: CS2 SD Card*/

spi_cs2.cs = LS1C_SPI_CS 2;

rt_spi_bus_attach_device(&spi_device2, "spi02", "spi0", (void*)&spi_cs2);
spi_csl.cs = LS1C_SPI_CS 1;

rt_spi_bus_attach_device(&spi_devicel, "spi01", "spi0", (void*)&spi_csl);
msd_init("sd0", "spi02");

}
#endif
#ifdef RT_USING_SPI1
{
static struct rt_spi_device spi_device;
static struct Islc_spi_cs spi_cs;

/*spil0: CSO Touch*/
spi_cs.cs = LS1C_SPI_CS_0;
rt_spi_bus_attach_device(&spi_device, "spil0", "spil”, (void*)&spi_cs);
}
#endif

}

15.5 SPI B & &BIEREI

FIH &2 A SPI 2L GIFE 9 LR test_rtt_spi.c.
[*ARAY test_rtt_spi.c*/
/*
MR SPI &%,  7E finsh HigAT
1. test_spi01()  SPIO CS1 k% 16 M
2.test_spil0() SPI1CSO ki% 16 A5
*/
#include <rtthread.h>
#include <drivers/spi.h>
#include <stdlib.h>
#include "Islc_spi.h"
#include "drv_spi.h"
void test_rtt_spiO1(void)

{
rt_uint32_t count = 0;
rt_uint8_t buf[16]
{0x00,0x01,0x02,0x03,0x04,0x05,0x06,0x07,0x08,0x09,0x0a,0x0b,0x0c,0x0d,0x0e,0x0f};
rt_int8_ti;

rt_kprintf(*spi0 thread start...\n");

rt_device_t spi = rt_device_find(*"spi01");
if(spi== RT_NULL)

rt_kprintf("Did not find spi01, exit thread....\n");
return;

}

struct rt_spi_device * spi_device;

spi_device = (struct rt_spi_device *)spi;

/* config spi */

{
struct rt_spi_configuration cfg;
cfg.data_width = 8;
cfg.mode = RT_SPI_MODE_O0 ; /* SPI Compatible Modes 0 */
cfg.max_hz = 200 * 1000; /* 500K */
rt_spi_configure(spi_device, &cfg);

}
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rt_err_terr =rt_device_open(spi, RT_DEVICE_OFLAG_RDWR);
if(err I= RT_EOK)

rt_kprintf("Open spi0 failed %08X, exit thread....\n", err);
return;

}
for(i=0;i<16;i++)
if(spi 1= RT_NULL)
¢ rt_device_write(spi, 0, buf, 16);

}
rt_thread_delay(1);

rt_device_close(spi);

}
void test_rtt_spil0(void)

rt_uint32_t count = 0;

rt_uint8 t buf[16]
{0x00,0x01,0x02,0x03,0x04,0x05,0x06,0x07,0x08,0x09,0x0a,0x0b,0x0c,0x0d,0x0e,0x0f};
rt_int8_ti;

rt_uint8_t send_buffer[1];
rt_uint8_t recv_buffer[2];

rt_kprintf(“spil thread start...\n");
rt_device_t spi = rt_device_find("'spi10");
if(spi== RT_NULL)

rt_kprintf("Did not find spil, exit thread....\n");
return;
}
struct rt_spi_device * spi_device;
spi_device = (struct rt_spi_device *)spi;
rt_err_t err = rt_device_open(spi, RT_DEVICE_OFLAG_RDWR);
if(err != RT_EOK)

rt_kprintf("Open spil failed %08X, exit thread....\n", err);

return;

}

[* config spi */

{
struct rt_spi_configuration cfg;
cfg.data_width = 8;
cfg.mode = SPI_CPOL_0 | SPI_CPHA _0;
cfg.max_hz = 200 * 1000;
rt_spi_configure(spi_device, &cfg);

}

for(i=0;i<16;i++)
if(spi '= RT_NULL)
{
rt_device_write(spi, 0, buf, 16);
}
rt_thread_delay(1);
struct Islc_spi *Islc_spi = NULL;

struct Islc_spi_cs *Islc_spi_cs = NULL;

Islc_spi = spi_device->bus->parent.user_data;
Islc_spi_cs = spi_device->parent.user_data;
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Islc_spi_set_cs( (void*) Islc_spi_get base(lslc_spi->SPIx), Islc_spi_cs->cs, 1);

rt_device_close(spi);

}

#include <finsh.h>
FINSH_FUNCTION_EXPORT (test_rtt_spiO1, test_spiO1 e.g.test_rtt_spi01());
FINSH_FUNCTION_EXPORT((test_rtt_spil0, test_spil0 e.g.test_rtt_spil0());
* FHE] msh &R ¥
MSH_CMD_EXPORT((test_rtt_spi01, test_rtt_spi01);
MSH_CMD_EXPORT (test_rtt_spil0, test_rtt_spil0);

¥ SPI #iEL (CS. SCLK. MISO. MOSI) #: NFF /& HR [ SPI01 (82, 78. 80, 79) ,
FEFF RAR 5] & 1 finsh ARz 4T i 4“test_rtt_spi0l”, ] SP1 B AE R 2] 16 X 4H buf[16]
s, —3tf 256 R
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#16%E RTC Wbk

16.1 RTC /&

RS R T B ] CFE reconfig.h e T %2 RT_USING_TIMER_SOFT), Il rt-thread
RGN PR 2 R E rt_tick /ARG BT, 12738 BAE R G4 dh b s B0 h A
W 1o 17 AR Gehs b WrIE R R T (AT B8 — M B MCU B e B 28 (2 stm32 PRI AR s 7 BN 488D
W5E, rt_tick FIUR{E N 0, BFK MCU 7= A i Hh b i, 76 A B ek 20 A in 2, B rt_tick
B EAHS MCU B {52 I 4% 52 I A W (8] B R 3 AR 22 45 31 1R A7 B[R] (91 2 rt_tick=10, stm32
WIS 2 I 2R RERE Ims AR W, RS B HEAT RS 10ms).

16.2 RTC EERHizH]

I FH P2 o BB AE RTC BIFEAARHY test_rte.c.
gt 1c FEHOR RTC BIHAE R Ensk 16.1 Fos
F 161 Juith 1c FE RTC s A3 AE s %k

EE S £ H
RTC_SetTime 4% i ]
RTC_GetTime S [

I e R B RTC 162 AARED test_rte.c.
[*4R1D test_rtc.c*/
/*
WA rte X,  7E finsh HiB4T
1. test_rtc_set() FCEMS A4 2018.1.1 01:01:01
2. test_rtc_get() SN 4R E
*/

#include <rtthread.h>
#include <stdlib.h>
#include "Is1lc_regs.h"
#include "Islc_rtc.h"

RTC_TypeDef *RTC_Handler = RTC;

void test_rtc_set(void)

{
RTC_TimeTypeDef rtcDate;
rtcDate.Date = 1;
rtcDate.Hours = 1;
rtcDate.Minutes = 1;
rtcDate.Month = 1;
rtcDate.Seconds = 1;
ricDate.Year = 18;

RTC_SetTime(RTC_Handler, &rtcDate);
}

void test_rtc_get(void)
RTC_TimeTypeDef rtcDate;

RTC_GetTime(RTC_Handler, &rtcDate);
rt_kprintf("\r\nrtc time is %d.%d.%d - %d:%d:%d\r\n",rtcDate. Year, rtcDate.Month,
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rtcDate.Date,rtcDate.Hours, rtcDate.Minutes, rtcDate.Seconds);

}

#include <finsh.h>

FINSH_FUNCTION_EXPORT(test_rtc_set , test_rtc_set e.g.test_rtc_set());
FINSH_FUNCTION_EXPORT(test_rtc_get , test_rtc_get e.g.test_rtc_get());
1 S HE msh &R A */

MSH_CMD_EXPORT(test_rtc_set, set time );
MSH_CMD_EXPORT(test_rtc_get, get time);

S 2 ANRIBRAIEREL 1) BEER AN 2018.1.1 01:01:01; 2) FEEUH A, 7E finsh H 18
TR N:

msh />test_rtc_set

toy_read0 = 0x4210410, toy_readl = 0x0.
msh />test_rtc_get

rtc time is 18.1.1 - 1:1:6
msh />test_rtc_get /5 FJFIEAT

rtc time is 18.1.1 - 1:1:12

16.3 RTC &&IKELE

rt-thread F1 L& 567 ST 1 ric HESE, R B 4m 5 W& Z IR BRI AT B A rt_hw_rtc_init()
PR ETED T ] msh ¥ & date Al time 45, SZH] RTC W4 B HZEN rtc HEZLSC/E A rte.c.

T A& set_data A1 set_time SZEXT H BRI 0] 158 L

rt_err_t set_date(rt_uint32_t year, rt_uint32_t month, rt_uint32_t day)
{

time_t now;

struct tm *p_tm;

struct tm tm_new;

rt_device_t device;

rt_err_tret=-RT_ERROR,;

/* get current time */
now = time(RT_NULL);

/* lock scheduler. */

rt_enter_critical();

[* converts calendar time time into local time. */
p_tm = localtime(&now);

/* copy the statically located variable */
memcpy(&tm_new, p_tm, sizeof(struct tm));

/* unlock scheduler. */

rt_exit_critical();

/* update date. */

tm_new.tm_year = year - 1900;

tm_new.tm_mon = month - 1; /* tm_mon: 0~11 */
tm_new.tm_mday = day;

/* converts the local time in time to calendar time. */
now = mktime(&tm_new);

device = rt_device_find("rtc");

if (device == RT_NULL)
{

}

/* update to RTC device. */
ret = rt_device_control(device, RT_DEVICE_CTRL_RTC_SET_TIME, &now);

return -RT_ERROR;
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return ret;

}
/**
* Set system time(date not modify).
*
* @param rt_uint32_thour  e.g: 0~23.

* @param rt_uint32_t minute e.g: 0~59.
* @param rt_uint32_t second e.g: 0~59.
*

* @return rt_err_t if set success, return RT_EOK.
*
*/
rt_err_t set_time(rt_uint32_t hour, rt_uint32_t minute, rt_uint32_t second)
{
time_t now;
struct tm *p_tm;
struct tm tm_new;
rt_device_t device;
rt_err_tret=-RT_ERROR,;

[* get current time */
now = time(RT_NULL);

/* lock scheduler. */

rt_enter_critical();

/* converts calendar time time into local time. */
p_tm = localtime(&now);

[* copy the statically located variable */
memcpy(&tm_new, p_tm, sizeof(struct tm));
/* unlock scheduler. */

rt_exit_critical();

/* update time. */

tm_new.tm_hour = hour;

tm_new.tm_min = minute;

tm_new.tm_sec = second;

/* converts the local time in time to calendar time. */
now = mktime(&tm_new);

device = rt_device_find("rtc");
if (device == RT_NULL)

return -RT_ERROR;
}

/* update to RTC device. */
ret = rt_device_control(device, RT_DEVICE_CTRL_RTC_SET_TIME, &now);

return ret;

PUF BB BLH FH RTC drd G B W E H B E R E)D T3] msh:
void list_date(void)
{

time_t now;

now = time(RT_NULL);
rt_kprintf("%s\n", ctime(&now));

}
FINSH_FUNCTION_EXPORT(list_date, show date and time.)

FINSH_FUNCTION_EXPORT(set_date, set date. e.g: set_date(2010,2,28))
FINSH_FUNCTION_EXPORT(set_time, set time. e.g: set_time(23,59,59))

#if defined(RT_USING_FINSH) && defined(FINSH_USING_MSH)
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static void date(uint8_t argc, char **argv)
if (argc == 1)

time_t now;
/* output current time */
now = time(RT_NULL);
rt_kprintf("%s", ctime(&now));
}
else if (argc >=7)
{
/* set time and date */
uintl6_t year;
uint8_t month, day, hour, min, sec;
year = atoi(argv[1]);
month = atoi(argv[2]);
day = atoi(argv[3]);
hour = atoi(argv[4]);
min = atoi(argv[5]);
sec = atoi(argv[6]);
if (year > 2099 || year < 2000)
{

rt_kprintf("year is out of range [2000-2099]\n");
return;

}
if (month == 0 || month > 12)

rt_kprintf("month is out of range [1-12]\n");
return;

}
if (day == 0 || day > 31)
{

rt_kprintf(“day is out of range [1-31]\n");
return;

}
if (hour > 23)

rt_kprintf("hour is out of range [0-23]\n");
return;

}
if (min > 59)

rt_kprintf("minute is out of range [0-59]\n");
return;

}
if (sec > 59)
rt_kprintf(*second is out of range [0-59]\n");

return;

}
set_time(hour, min, sec);
set_date(year, month, day);

rt_kprintf(“please input: date [year month day hour min sec] or date\n");
rt_kprintf(“e.g: date 2018 01 01 23 59 59 or date\n");

MSH_CMD_EXPORT(date, get date and time or set [year month day hour min sec]);

16.4 RTC W& JEEEH4IXE)

B UKENE LSOy Drv_ric.c, i i SCA, SEBL T RTC BE& AIAIAGAL 4T7T
5N € NS 20
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rt_uint8 t RTC_Init(void)

RTC_Handler = RTC;
return O;

}

static rt_err_t rt_rtc_open(rt_device_t dev, rt_uint16_t oflag)
if (dev->rx_indicate != RT_NULL)

/* Open Interrupt */

}
return RT_EOK;

}

static rt_size_t rt_rtc_read(
rt_device_t dev,
rt_off t pos,
void* buffer,
rt_size t size)

{
return 0;

}

/**

* This function configure RTC device.
*
* @param dev, pointer to device descriptor.
* @param cmd, RTC control command.
*
* @return the error code.
*/
static rt_err_t rt_rtc_control(rt_device_t dev, int cmd, void *args)
{
rt_err_t result;
RT_ASSERT(dev = RT_NULL);
switch (cmd)

{
case RT_DEVICE_CTRL_RTC_GET_TIME:

*(rt_uint32_t *)args = get_timestamp();
rtc_debug("RTC: get rtc_time %x\n", *(rt_uint32_t *)args);

break;

case RT_DEVICE_CTRL_RTC_SET_TIME:

{
result = set_timestamp(*(rt_uint32_t *)args);
rtc_debug("RTC: set rtc_time %x\n", *(rt_uint32_t *)args);

}

break;

}

return result;

}
/**

* This function register RTC device.

*

* @param device, pointer to device descriptor.
* @param name, device name.

* @param flag, configuration flags.

*

* @return the error code.

*/
rt_err_trt_hw_rtc_register(
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rt_device_t device,
const char *name,
rt_uint32_t flag)
{
RT_ASSERT(device = RT_NULL);
device->type = RT_Device_Class_RTC;
device->rx_indicate = RT_NULL;
device->tx_complete = RT_NULL;
device->init =RT_NULL,;
device->open = rt_rtc_open;
device->close = RT_NULL;
device->read =rt_rtc_read;
device->write = RT_NULL;
device->control =rt_rtc_control;
device->user_data =RT_NULL; /* no private */
/* register a character device */
return rt_device_register(device, name, RT_DEVICE_FLAG_RDWR | flag);
}

e AE R RTC_Init BIRKATIR IR, PRIEAERBHIGENS, HEN RTC 8%
T RTCHESE, iS5 iR REWa, BN EEREE S, TSR RRTIRE.

16.5 RTC & &#ERG

FI W & EAE RTC & I FE A test_rtt_rtc.co
[*ARAY test_rtt_rtc.c*/
/*
W rte X)),  1E finsh HiE4T
1. test_rtt_rtcmsh (0)  fic B[R4 2018.1.1 01:01:01
2. test_rtt_rtemsh (1) 2o 4RI IH]
*/

#include <rtthread.h>
#include <stdlib.h>
#include "Islc_regs.h"
#include "Islc_rtc.h"

void test_rtt_rtc(int flag)
{

rt_device_t rtc_device;//rtc 1% #%

time_t timestamp;

struct tm *p_tm;

/* FER AN 2018.1.1 01:01:01%/
struct tm tm_new ;
tm_new.tm_year = 118;
tm_new.tm_mon=1-1;
tm_new.tm_mday= 1;
tm_new.tm_hour= 1;
tm_new.tm_min= 1;
tm_new.tm_sec= 1,

timestamp = mktime(&tm_new);

rtc_device = rt_device_find("rtc");
if (rtc_device '= RT_NULL)
{

rt_device_init(rtc_device);
if('flag)

rt_device_control(rtc_device,RT_DEVICE_CTRL_RTC_SET_TIME, &timestamp);

177



16 2= RTC IfehigfE

else
{
rt_device_control(rtc_device,RT_DEVICE_CTRL_RTC_GET_TIME, &timestamp);
p_tm = localtime(&timestamp);
rt_kprintf("\r\nrtc ~ time is  %d.%d.%d -  %d:%d:%d\r\n",p_tm->tm_year+1900,
p_tm->tm_mon+1, p_tm->tm_mday, p_tm->tm_hour, p_tm->tm_min, p_tm->tm_sec);
}
}
}
void test_rtt_rtcmsh(int argc, char** argv)
{
unsigned int num;
num = strtoul(argv[1], NULL, 0);
test_rtt_rtc(num);
}

#include <finsh.h>

FINSH_FUNCTION_EXPORT (test_rtt_rtc, test_rtt_rtc e.g.test_rtt_rtc(1));
I SHE] msh &R d */

MSH_CMD_EXPORT(test_rtt_rtcmsh, test_rtt_rtcmsh 0);

£ finsh HIg1T 45 K N
msh />test_rtt_rtcmsh 0 /%% & 4 FTHS RN 18.1.1 - 1:1:1

toy_read0 = 0x4210410, toy_readl = 0x12.
rtcDate is 18.1.1 - 1:1:1
msh />test_rtt_rtcmsh 1//3 B 24 i i i)

rtc time is 2018.1.1 - 1:3:10
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#1782 CAN BL&EIE

17.1 CAN BZBANE

17.1.1 BB R gmhE 5 2

CAN G2 —FZEn o, NS N BBt mni, £ IMbps BIIEHL T,
BRI/ T 40 Ko ARfid e e Sph s e — e R a2 U EE o &R 10, T
TESERRRL 2, &R 7E 5Kbps FITEGL FIAEI T 7 2 8 A, 1ff Hikg—F£ 53 X £
Y BIXFREER o

CAN JE 2R F NRZ FAf7 48 78 (1) 67 bt 77 7K

NRZ Jah A A A T gahid, 2 3RATEHE W —Fgmid, RIIERTRR 1, KT
N0, EARIAE, WEEYL, — AT DA R A A, XA TE T LSS
SRR o — M LT A B B 2 (A A P RIS A NRZ G 83 22 49 1) NRZ 4 i o R B
18 F NRZ gt AL fan i (R0 B, JEAR B#IEA A P2k, IAA S NRZ it JCikte
IS S . EERE RS N AT UARAAAER B2k, (HAEBIEHT, X5 W& B E I i8ME
BREE, il UART.

CAN 2 s PR 288 0, KA FRRIZH 1. CAN B ETZ —1 bit (1112
O GEHP) , Mg 7 4 bit B4 1 (KHET) 4. CAN BZL AL 57 R X
N: FERAEMEE, BHELEA bit FIZH 0, MSIRENT A bit (B4 1, FELLD
bit (134 1, WA IREXNTE—A bit HIIZ4E 0. 40 LAgwAD & I 1 E] 000001 X FhEdE &,
2 12 R I BT EARYE can PhsCE 78 2210, BT CAARAD (i i 1 2223451, RI 00000.
ZAMFF: 11111001 FRos FIEHE R %2 1111101,

17.1.2 CAN B ZHiX

1) CAN S ZEthh 5 modbus & £ PHid

CAN 222 Euifgst, 1R FEERIX AT A BT A, 7 AU A 302 A8,
FEFTA B R AT DA S 2R 2 b Bl Rk s, A TR B A HAR A ST, X — R R
modbus G X 7). modbus 22 —F 2 M, S ERE— 30, HA AEZ M
Bl WAL R BER SRR HE AL A At A B 1) [R5 B 2 a1, A RIX ey SO AR 2k b
RIEEGHE I e A — ML ) 1]

CAN SR BUE NPIF B AN AR EUE: “BME” M “patt” . Hp BHRREHE “0”,
MEEERREE “17 o JEMEMBEVEALFR AOER, SREUEK NEME. CAN B H B
PRI, £ B IE RS 1D SR . XFEHATL T 2 )5 ID BN, TR g 9k

8 3C 1D B AR AT 51 S ID R A RIS o FEIRSCIIARIRSAF S, ml DA AT A
75K, B2 B P S R R R 2 B S — ARG BB & Hd, B LR IR
—ERREE ERUR AL S S, XL SR e B Y TR e DO R IRAFEEA T IR, g
T A, AT ERR AT LU e . XA CPU Al IR EmfE S SHE, B b
f CAN il 45 1T LASE s e

modbus & ZE SO A X CCH#E AT B8, (H R TR E CPU 4afe S S5k, XMma b
F CPU, tHt 2 15 24 modbus = 25 1A 5 i, B A 1 AUl 2 2 544E ) . — B modbus
S FAEAR, FrA BT RS T IEAE AT TS ER ST, X2 CAN £ FR modbus
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AT AR

2) CAN 2 2 P isiiag =X

CAN FARFIE (Version2.0) 145 2.0A fil 2.0B. 2.0A HIFRCARRFT N 11 67, 2.0B H
PRAEFIY e AR O X, AT FR RS 11 47, 53 29 fi7.

OCAEIE EZA VY MSEBI M R, AR, A DL R AR

(1) Hdfio

WE 171 o 7 DARBASIHERL, 53nlamiEss. Mg, #hg. Bd5%.
CRC ¥y, Ri&H UL Rz . & B pkgmfesh R B Eff s F 3. =g s8R K A
A&/ 377 T S

fhddn | % _ BdE1aICRCY

-

A

IDE/r1 r0 DLC3 | DLC2 | DLC1 | DLCO

REL | B Y

-
Rl -

 J

B 17.1  CAN e £ P B 0 ik =X

MiER 4G — bRl — AN E AR W 4G, e — AN R .

s — s R CSCRR IR R AR Ak KA (RTR £0) ZHA. RTR A7 7EEH i
RN, FEmARMU O R . BEFERCOCARIASRT 11 iz (CAN2.0A #rifE) , 1X 12 fir LA 2 pk
WA IBUE B Bt AR S A LG 1R — BR IR Rz RE M AR S AU v

il — it 6 DI, ARG 2 AVE s s 2R ik s A AL CBEAE CAN JEAS ML
P RIIGEH) 5 4 rEuRKEN . HrhEdE-KE(DLCO-DLCI)Fa 1 #dainh i)+ % H
0~8 HARB AL AUKIE AR, WK 17.1 s,

F 171 HdEwi S DLC

a7 H DLC3 DLC2 DLC1 DLCO
0 d d d d
1 d d d r
2 d d r d
3 d d r r
4 d r d d
5 d r d r
6 d r r d
7 d r r r
8 r d d d

HEE KRR T8RS 7 gcE. e d oy “B%7, roy “Ratk” , Hul
o VF A = EO 0~8, e B A RV

K3 — A AE BB G 1 a5 BdiE X i L b e A [X DA A a8 B i it 1%
A R AT B R A A S B R, AT e AR AR AN i L
B E BRI

CRC ¥ — N AEH LRI, 4% CRC ¥4 (15 A1) I CRC FLERF (1 MRtk
fir) o CRC Izl —Fp 2 W MIE S, Hb B SCEdmid fE P MR IF B 34 IR, X
—ob Bz A B 5 R TE K

S — A AE R (R BN 2 S FF L. 7 ACK Y (%) B, RIETT RURIEF
A CRRTE” AL HERES IER B R RO, RISt RN T B (ACK Slot) Y]
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[ [ SR Rk — R AR

W45 R — B — DR WML R W R T Mg Ay 1, e 7 MR rEAz 4Lk

(2) LAE

PSR RSB . 24— N9 R 7 SRR i, W BURGE — AN R, @l bR IR S E
RTR Jymk S IR, 2% 1 BAT 5320 RN [RIAR AT (0775 e U A 36 AR I 1 e ot o

WK 17.2 fos. afemithmiiEia . HEds. #6037, CRC 3. BAE I AEs R AL R .
RN SHEETH A, R RTR AR .

fyta) 2 [ | ot 4 Eiatilb7) IVEZ37]
<L < <L
s CRC | Wit AR BB

B 17.2 CAN 2R Bl ooz FE i =X

T AR P ESCH K R g O I PR BRI B a i DLC %A

CAN 2R (4R A, R IB I R R TE R o TEHERRMIRT, e —F Eshd iR
RL(Error Active) F1#t a4 1235 & (Error Passive). & —AN 11 SEA ANTHEES, 0 RS
BB R (REC) AURIEEHRE RE (TEC) , THEEs W37 897 CAN Phil
BIEAIIFLE -

AN ) TEC A REC #/NT 128 B, %715 s A E AR T A — A1 s TEC
BE REC KT46T 128 I, 2705 RUNBE A R Y i ST IEAR 0T, 3R R Y
AL SR . — AT 1) TEC KT4T 256 B, %71 siidt A BUS OFF IR,
B RS HAR T SO .

(3) HizMi

WK 17.3 i, RN A FEIGA R #5iRSINbs SRR 2R/

§ R L ED
| iRk \
B - AL
RIS | R
-t P

K1 17.3 CAN il rhs i 2
FEhE R E R 6 MRMELL, WeBhETRIRE R 6 MEatELL .
(4) FizMi
W 17.4 FroR,  EEE T R IR A R E R R
£ CAN 1, FRAEMAN SR SEUGR R, — DRI RIES L, 51— RN
B Sz e ) 380 2 A A5

WL 1 B L
e v -
T ™ Sl B
H 0 Py S
B iR A E T o
mERENEE | ERIUER

K] 17.4 CAN 2R3 i Fmiids =0
(5) i) =[]
W 17.5 Fion, JGwrbsetr iR aey i, @Eni. BRmi. 8w , HdE
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M CERIZEREMT) 5 S AT M Rl 2 A e e ot ) 2 1] S B

%B"JO

iy 1) % ]

i

rpﬁ | —_—

A

mE R

K 175 CAN 2R3 i) 25 [a) 4% =0
B AR A, ok it 5 88 5% Wi 2 B3 Wi la) 25 T8), 22 ANk 280mi 2 T8t A5 2 ph i 7] 2 8] b

Il 3 ANFEE LA 18] 83730 [IAS C VR IR Bl A8 Bt s R i 52825 R i 3]
FONERRKEL. BEr, SEGRTFTRI, ARl fE Ak

17.2 CAN B8R R B

F R et b i i {8 FHGP1057. GPIO56#:CAN1, GPIO55. GPIO543CANO.

W 17. 207
F 172 FFRIR E CAN #OEH
W05 SIEARK TS S GPIO B—H2A B-EM B=82M  HBNEH
15 CAMDATAS 105 55 LCD RO  CANO_TX 12C_SCL1
16 CAMDATA4 106 54 LCD_G1  CANO_RX 12C_SDA1
17 CAMDATA7 103 57 LCD R2  CAN1_TX 12C_SCL2
18 CAMDATA6 104 56 LCD R1  CAN1_RX 12C_SDA2

gits 1c FEFR G CAN FIER1E B BnZ 17.3 Fiow
£ 173 Jeith 1c FE CAN s P ERAE R 3L

e i t H
CAN_Init CAN & Zyliait

CAN_SetBps CAN st ZR it B i
CAN_SetMode CAN = ZZ it B 152
CAN_Filterlnit CAN JE 291161k

CAN_Transmit

CAN_Receive

CAN 2 285 ¥E i
CAN &2 2R H im0k

I FH PE R S ER A CAN SR B2 9 A HD test_can.c.
[*4R15 test_can.c*/

/*

RAE: can0 3Kz, FE finsh HiBAT
TWARYLZEFE R, #I4G4 CAN [ (250K) &, LA#E 250K, KIEFRHERRE DT (1-8 3t 8
DA A EE R (1-8 3L 8 ANER)
2. candump() FIFTEIH 2467 CAN ZFAfF#H

1.test_cansend()

*/

#include <rtthread.h>
#include <ipc/completion.h>
#include <drivers/can.h>
#include <stdlib.h>
#include "Islc.h"

#include "Islc_public.h"
#include "Islc_regs.h"
#include "Islc_clock.h"
#include "Islc_can.h"
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#include "Islc_pin.h"

static CanRxMsg RxMessage;
static CanTxMsg TxMessage;

void candump(void)

{
CAN_TypeDef* CANX;
unsigned char temp;
CANx = CANO;
int i;

temp = CANx->MOD;
rt_kprintf("\r\ncan0->MOD= 0x%02x \r\n",temp);

temp = CANx->CMR;
rt_kprintf("\ncan0->CMR = 0x%02x \r\n",temp);

temp = CANX->SR;
rt_kprintf("\ncan0->SR = 0x%02x \r\n",temp);

temp = CANX->IR;
rt_kprintf("\ncan0->IR = 0x%02x \r\n",temp);

temp = CANX->IER;
rt_kprintf("\ncan0->1ER = 0x%02x \r\n",temp);

temp = CANx->BTRO;
rt_kprintf("\ncan0->BTRO = 0x%02x \r\n",temp);

temp = CANx->BTRL;
rt_kprintf("\ncan0->BTR1 = 0x%02x \r\n",temp);

temp = CANx->CDR;
rt_kprintf("\ncan0->CDR = 0x%02x \r\n",temp);

temp = CANx->RMCR;
rt_kprintf(*\ncan0->RMCR = 0x%02x \r\n",temp);
rt_kprintf("\r\n data= "temp);
for(i=0;i<8;i++)
{

temp = CANx->BUF[i];

rt_kprintf(" 0x%02x \r\n",temp);
}

1> NI
set_reset_mode(CANX);

rt_kprintf("\r\n Z&UCACHD:");
temp= CANx->IDE_RTR_DLC;
rt_kprintf("  0x%02x ",temp);
temp = CANx->ID[0];
rt_kprintf(* 0x%02x ",temp);
temp = CANx->ID[1];
rt_kprintf(* 0x%02x ",temp);
temp = CANx->ID[2];
rt_kprintf("  0x%02x ",temp);

rt_kprintf("\r\n U BER");
temp = CANx->ID[3];
rt_kprintf("  0x%02x ",temp);
temp = CANx->BUF[0];
rt_kprintf("  0x%02x ",temp);
temp = CANx->BUF[1];
rt_kprintf(" 0x%02x ",temp);
temp = CANx->BUF[2];
rt_kprintf(* 0x%02x ",temp);
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P FENTTAER */
set_start(CANX);

}
static void Islc_canO_irghandlertest(int irg, void *param)
{

CAN_TypeDef* CANX;

inti;

unsigned char status;

CANx = CANO;

B2 A B R W~/

status = CANX->IR;
rt_kprintf("\r\ncan0 int happened!\r\n");

PR T~/
if (( status & CAN_IR_RI) == CAN_IR_RI)

I*EER Rl FPIKr/
CAN_Receive(CANX, &RxMessage);
CANx->CMR |= CAN_CMR_RRB;
CANx->CMR |= CAN_CMR_CDO;
rt_kprintf("\r\ncanO receive:\r\n");
rt_kprintf(" IDE=%d RTR = %d DLC=%d ",RxMessage.IDE, RxMessage.RTR ,RxMessage.DLC);
if(RxMessage.IDE == CAN_Id_Standard)

rt_kprintf("\r\n Standard ID= %02X " ,RxMessage.Stdld);

else if(RxMessage.IDE == CAN_ld_Extended)

rt_kprintf("\r\n Extended ID= %02X ",RxMessage.Extld);
}

if(RxMessage.RTR== CAN_RTR_DATA)

rt_kprintf(*\r\ndata=");
for(i=0;i<RxMessage.DLC;i++)

rt_kprintf("0x%02X " ,RxMessage.Data[i]);
}

}

else if(RxMessage.IDE == CAN_RTR_Remote)
rt_kprintf("\r\nCAN_RTR_Remote no data!");

}

rt_kprintf(*\r\n™);

}
P*RIE T W
else if ((status & CAN_IR_TI) == CAN_IR_TI)

rt_kprintf("\r\ncan0 send success! \r\n");

}
PREg i L
else if ((status & CAN_IR_TI) == CAN_IR_DOI)

rt_kprintf("\r\ncanO data over flow! \r\n");

}
}
void Can_Config(CAN_TypeDef* CANX, Lslc_CanBPS _t bps)
{

unsigned char initresult;
if( (CAN_TypeDef*)LS1C_REG_BASE_CANO == CANX)
{

pin_set_purpose(54, PIN_PURPOSE_OTHER);
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pin_set_purpose(55, PIN_PURPOSE_OTHER);
pin_set_remap(54, PIN_REMAP_THIRD);
pin_set_remap(55, PIN_REMAP_THIRD);

}
else if( (CAN_TypeDef* )LS1C_REG_BASE_CAN1 == CANX)

{
pin_set_purpose(56, PIN_PURPOSE_GPIO);
pin_set_purpose(57, PIN_PURPOSE_GPIO);
pin_set_remap(56, PIN_REMAP_DEFAULT);
pin_set_remap(57, PIN_REMAP_DEFAULT);

}

CAN_InitTypeDef CAN_InitStructure;

CAN_InitStructure. CAN_Mode = CAN_Mode_STM;
CAN_InitStructure. CAN_SJW = CAN_SJW._1tq;

/* BaudRate= f(APB)/((1+BS1+BS2)(SIW*2*Prescaler))=126000000/[(1+7+2)*1*2*63]=100000=100K*/
/* BPS PRE BS1 BS2 & 40K

M 9 4 2
800K 8 7 2
500K 9 11 2
250K 36 4 2
125K 36 11 2
100K 63 7 2
50K 63 16 3
40K 63 16 8

*/
switch (bps)
{

case LS1C_CAN1MBaud:
CAN_InitStructure. CAN_Prescaler = 9;
CAN _InitStructure. CAN_BS1 = CAN_BS1 4tq;
CAN_InitStructure. CAN_BS2 = CAN_BS2_21q;
break;
case LS1C_CANB800kBaud:
CAN_InitStructure. CAN_Prescaler = 8;
CAN_InitStructure. CAN_BS1 = CAN_BS1_7tq;
CAN_InitStructure. CAN_BS2 = CAN_BS2_2tq;
break;
case LS1C_CAN500kBaud:
CAN_InitStructure. CAN_Prescaler = 9;
CAN_InitStructure. CAN_BS1 = CAN_BS1_11tq;
CAN_InitStructure. CAN_BS2 = CAN_BS2_2tq;
break;
case LS1C_CAN250kBaud:
CAN_InitStructure. CAN_Prescaler = 36;
CAN_InitStructure. CAN_BS1 = CAN_BS1 4tq;
CAN_InitStructure. CAN_BS2 = CAN_BS2_2tq;
break;
case LS1C_CAN125kBaud:
CAN_InitStructure. CAN_Prescaler = 36;
CAN_InitStructure. CAN_BS1 = CAN_BS1_11tq;
CAN_InitStructure. CAN_BS2 = CAN_BS2_2tq;
break;
case LS1C_CAN100kBaud:
CAN_InitStructure. CAN_Prescaler = 63;
CAN_InitStructure. CAN_BS1 = CAN_BS1 7tq;
CAN_InitStructure. CAN_BS2 = CAN_BS2_2tq;
break;
case LS1C_CAN50kBaud:
CAN_InitStructure. CAN_Prescaler = 63;
CAN_InitStructure. CAN_BS1 = CAN_BS1_16tq;
CAN_InitStructure. CAN_BS2 = CAN_BS2_3tq;
break;
case LS1C_CAN40kBaud:
CAN_InitStructure. CAN_Prescaler = 63;
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CAN_InitStructure. CAN_BS1 = CAN_BS1_16tq;
CAN_InitStructure. CAN_BS2 = CAN_BS2_8tq;
break;
default: //100K
CAN_InitStructure. CAN_Prescaler = 63;
CAN_InitStructure. CAN_BS1 = CAN_BS1 71tq;
CAN_InitStructure. CAN_BS2 = CAN_BS2_2tq;
break;
}
initresult = CAN_Init(CANX, &CAN_InitStructure);// ft & % 100K

if( (CAN_TypeDef* )LS1C_REG_BASE_CANO == CANX)
{
I* FIEE4k CANO Ui T i/

rt_hw_interrupt_install(LS1C_CANO_IRQ, Islc_canO_irghandlertest, RT_NULL, “can0");
rt_hw_interrupt_umask(LS1C_CANO_IRQ);

}
}
void test_cansend(void)
{

unsigned char temp;
unsigned char initresult;

Can_Config(CANO, LS1C_CAN100kBaud);
CAN_SetBps(CANO, LS1C_CAN250kBaud);

CAN_FilterInitTypeDef canfilter;
canfilter.IDE =1;  /*0: I RHEARIRST 1 (ERHS RAR RS
canfilter RTR = 1; /*0: %# i 1: JmFE M/
canfilter. MODE = 0; /* 0- U8y A AR 3, 1- B g5 a5 0%/
canfilter.First_Data= OX5A; /* WU JE I 2815 T 5 228 — M Ed =1/
canfilter.Data_Mask = OX00;/* XU #4453 N 5 8 58 — B 72755 bRl
canfilter.ID = 0x00010002;
PEGUARES  RUER S  PREMIidl = x<<13 (x=1)=0x4000 id2 = x<<13 (x=2) =0x2000 13-29
(Al
PFEGUARES  RUpERSs-  krdEMiid1= 1 (data=Ox5A) id2=2 */
PEARAD  FRJERES-  PEMTId  =0x00010002 ¥/
PEARAS AR AR-  FRvEWT id = 0x02  */
Pt ARG M, S5FNARE ¥/

canfilter.IDMASK = 0x0; /*I6 i 5 i/
CAN_FilterInit(CANO, &canfilter);

inti;

TxMessage.Stdld = 1;
TxMessage.Extld = 1;
TxMessage.RTR = CAN_RTR_DATA;
TxMessage.IDE = CAN_Id_Standard;
TxMessage.DLC = 8;

for( i=0; i<8;i++)

TxMessage.Data[i] = i+1;
rt_kprintf(*%02x ", TxMessage.Data[i]);

CAN_Transmit(CANO, &TxMessage);

TxMessage.Stdld = 1;
TxMessage.Extld = 2;
TxMessage.RTR = CAN_RTR_DATA,;
TxMessage.IDE = CAN_Id_Extended;
TxMessage.DLC = 8;

for( i=0; i<8;i++)

{
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TxMessage.Data[i] = i+1;
rt_kprintf(*%02x ", TxMessage.Data[i]);

}
CAN_Transmit(CANO, &TxMessage);
}

#include <finsh.h>
FINSH_FUNCTION_EXPORT(test_cansend, test_cansend e.g.test_cansend());
FINSH_FUNCTION_EXPORT (candump, candump e.g.candump());
[* SH# msh fy&51IERS *
MSH_CMD_EXPORT (test_cansend, can send sample);
MSH_CMD_EXPORT(candump, can candump);

B I KAET CANO(GPIO54. GPIO55)i%EH:E] CAN Mg fbish b, T8 et R A ie
#% CAN BRIk %%, X B GPIO54 fil GPIOS5 ANAE B2 H: 5] CAN BRI |, WAi%
i VP230 (Ei# e CAN BRWUR# S ) Ja M. A5 CAN B4 fiith, X HAH
T INEG ) CAN ST, JEHT T A% 5L, Bl & CAN B RiE %0 250K . 5 J5 7E finsh
HizfTr 4 “test_cansend” J&5, ARSI RS 17.6 Fran, WE T 2 widEmL 2 lbR

AEMUNIY i 25 581745 R ON:
msh />test_cansend

01 02 03 04 05 06 07 08 01 02

can0 int happened!

can0 send success!
03 04 05 06 07 08

msh />

can0 int happened!

can0 send success!

(@ cantest - Usecanz B0 mE0 T 0 & - _-—I - - [E=mEE)
i EEaE | MIDETAT: Hugsl - e HSIDIDEET) - aseE || Em ) e | (1 Lnguage - (1 wiamn B
USBCANZ 850 Bifi0 X | USBCAN2 i2%:0 EiE1 4bx

EEeE Uew Ber xxd | eEw ®Es Uer | aesst- O sumEms - O BEsne & SRssn % oec | =nET @ siEr

00000001 =i 20:07:01.0... 0x00000002

EAEE

wipmst [TERE <] | ¢ @raEsw 0 C @rEo o om I TS ‘
e [FAERR -1 HATD (Ex) : [PO00000D g gqeyr) - [00 0L 02 03 04 05 0B 07 B
g (e | iR ! SrREERR:: 21k

=0

EESEER(s): EEEEE O St 2 EET

K 17.6 JFRHKE CAN ¥ 5 _EALHLI 1% FH B om

17.3 CAN B&RBEWINELR

SEPL CAN B LR &% B2 IR A3 (E B 1 S04 cance, SERR T can & S A 4
17.3.1 CAN Driver Ef#
can driver VM 5 ZIE 78 DUR J LA 4514 -

struct can_configure

rt_uint32_t baud_rate;
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rt_uint32_t msgboxsz;
rt_uint32_t sndboxnumber;
rt_uint32_t mode :8;
rt_uint32_t privmode :8;
rt_uint32_t reserved :16;
#ifdef RT_CAN_USING_LED
const struct rt_can_led* rcvled;
const struct rt_can_led* sndled;
const struct rt_can_led* errled;
#endif /*RT_CAN_USING_LED*/
rt_uint32_t ticks;

#ifdef RT_CAN_USING_HDR
rt_uint32_t maxhdr;

#endif
¥

struct can_configure 4y can ZXzh IS ARE B 15 S
baud_rate :

enum CANBAUD

{

CAN1MBaud=0, /I 1 MBit/sec
CANS800kBaud, /1 800 kBit/sec
CAN500kBaud, /1 500 kBit/sec
CAN250kBaud, /1 250 kBit/sec
CAN125kBaud, /1 125 kBit/sec
CAN100kBaud, /1 100 kBit/sec
CAN50kBaud, /1 50 kBit/sec

CAN20kBaud, /I 20 kBit/sec

CAN10kBaud /I 10 kBit/sec

¥
band_rate AFCE can MR

msgboxsz A can FEWHIBAR 22 P, ANDRSh7E R AR 2 T R msgboxsz N2 HBH -
sndboxnumber A can KIEEIEEE, ZACE N can | 4% LRI KIS B IE A E .
mode NACE can [ LAFIRE:

#define RT_CAN_MODE_NORMAL 0 IINE

#define RT_CAN_MODE_LISEN 1 IR WA

#define RT_CAN_MODE_LOOPBACK 2 JAER-3EL L S5
#define RT_CAN_MODE_LOOPBACKANLISEN 3 //{H /& E s A izt
privmode L B L SE g AE
#define RT_CAN_MODE_PRIV 0x01 IbFAR e gimist, st sed vl B e Rk,
#define RT_CAN_MODE_NOPRIV 0x00
it & can led FIAHIE B
#ifdef RT_CAN_USING_LED
const struct rt_can_led* rcvled;
const struct rt_can_led* sndled;

const struct rt_can_led* errled;
#endif /*RT_CAN_USING_LED*/

A& can led {55, 470 can IX5N1 led A T pin K3}, JFJH RT_CAN_USING_LED
B ELAf R AT R 50 S IH pin BR3) .

i & can driver timer J& #:
rt_uint32_t ticks

T SR Ad P AR €, TUJT R RT_CAN_USING_HDR, maxhdr Jyfic B 7 i g5 1o ik 2 %k

I=]

H:

#ifdef RT_CAN_USING_HDR
rt_uint32_t maxhdr;

#endif

17.3.2 CAN B =¥
rt_can_ops & X T CAN 425 S &4 Ve ) B i 11 .

struct rt_can_ops
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{
rt_err_t (*configure)(struct rt_can_device *can, struct can_configure *cfg);
rt_err_t (*control)(struct rt_can_device *can, int cmd, void *arg);
int (*sendmsg)(struct rt_can_device *can, const void* buf, rt_uint32_t boxno);
int (*recvmsg)(struct rt_can_device *can,void* buf, rt_uint32_t boxno);

¥

struct rt_can_ops JNESZHLIAFR € 1) can #5124 AE -
rt_err_t (*configure)(struct rt_can_device *can, struct can_configure *cfg);

configure AR¥ AL B 15 S WI4R A Can #3Hil# TAERIA:

#define RT_CAN_CMD_SET FILTER 0x13
#define RT_CAN_CMD_SET_BAUD 0x14
#define RT_CAN_CMD_SET_MODE 0x15
#define RT_CAN_CMD_SET PRIV 0x16
#define RT_CAN_CMD_GET_STATUS 0x17

#define RT_CAN_CMD_SET _STATUS_IND 0x18
int (*sendmsg)(struct rt_can_device *can, const void* buf, rt_uint32_t boxno);

sendmsg [1] Can #% il #8 &Z 1540, boxno Ak IEIEIE S :
int (*recvmsg)(struct rt_can_device *can,void* buf, rt_uint32_t boxno);

recvmsg A Can il #5405 #E, boxno A#EIGHIE 5
struct rt_can_device

{

struct rt_device parent;

const struct rt_can_ops *ops;

struct can_configure  config;

struct rt_can_status  status;

rt_uint32_t timerinitflag;

struct rt_timer timer;

struct rt_can_status_ind_type status_indicate;
#ifdef RT_CAN_USING_HDR

struct rt_can_hdr* hdr;

#endif
void *can_rx;
void *can_tx;
&

W 5ERUE, (Hr A rt_hw_can_register 5¢ i can 3K IE M .
17.3.3 CAN Driver KI#IN

BLNIN—ASH) can UK3)), Z/DESER LR R,
rt_can_ops Z5 f 4R E LR

struct rt_can_ops

{
rt_err_t (*configure)(struct rt_can_device *can, struct can_configure *cfg);
rt_err_t (*control)(struct rt_can_device *can, int cmd, void *arg);
int (*sendmsg)(struct rt_can_device *can, const void* buf, rt_uint32_t boxno);
int (*recvmsg)(struct rt_can_device *can,void* buf, rt_uint32_t boxno);

rt_err_t (*control)(struct rt_can_device *can, int cmd, void *arg)

I AOAR 5 i &8 (IR

#define RT_CAN_CMD_SET FILTER 0x13
#define RT_CAN_CMD_SET BAUD 0x14
#define RT_CAN_CMD_SET_MODE 0x15
#define RT_CAN_CMD_SET PRIV 0x16
#define RT_CAN_CMD_GET_STATUS 0x17

#define RT_CAN_CMD_SET_STATUS_IND 0x18
CAN £ IH Wy, SERCERI, RIEES A, DAAAR 1% HR W (A DG 7% 8 LR -

#define RT_CAN_EVENT RX_IND 0x01 /* Rx indication */
#define RT_CAN_EVENT _TX DONE 0x02 /* Tx complete  */
#define RT_CAN_EVENT _TX FAIL 0x03 /* Tx complete  */
#define RT_CAN_EVENT_RX_TIMEOUT 0x05 /* Rx timeout */
#define RT_CAN_EVENT_RXOF_IND 0x06  /* Rx overflow */
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= A g, A rt_hw_can_isr(struct rt_can_device *can, int event) 5 #5iE A AN IERE,
Horp B A T event, AR 8 f1 8 BT S, 16 B 24 (7 @ FIEIES .

T Can BREN, WA LIF MBI, SCRAFWE, bxcan IK3) TAELE loopback #5x
PR AN B S o

17.4 CAN BRI E)EEBE4FIXS]

B IXENF2 3 drv_can.c. CAN s ZRIXKANIE I H ZESCfF, Sl T CAN &1
P, KM, B, B H S ERE.
B X CAN B2k 152532 1 BR # canops..

static const struct rt_can_ops canops =

{
configure,
control,
sendmsg,
recvmsg,
2

HRSEZI THECE . . RS 4 N b DU R A S By

static rt_err_t configure(struct rt_can_device *can, struct can_configure *cfg)
CAN_TypeDef *pbxcan;

pbxcan = ((struct Islc_bxcan *) can->parent.user_data)->reg;
if (pbxcan == CANO)

{
#ifdef USING_BXCANO
bxcan0_hw_init();
bxcan_init(pbxcan, cfg->baud_rate, cfg->mode);
#endif

}
else if (pbxcan == CAN1)

{
#ifdef USING_BXCAN1
bxcanl_hw_init();
bxcan_init(pbxcan, cfg->baud_rate, cfg->mode);
#endif

}
return RT_EOK;
}

static rt_err_t control(struct rt_can_device *can, int cmd, void *arg)
{

struct Islc_bxcan *pbxcan;

rt_uint32_t argval;

pbxcan = (struct Islc_bxcan *) can->parent.user_data;
switch (cmd)

{
case RT_CAN_CMD_SET FILTER:
return setfilter(pbxcan, (struct rt_can_filter_config *) arg);
break;
case RT_CAN_CMD_SET_MODE:
argval = (rt_uint32_t) arg;
if (argval '= RT_CAN_MODE_NORMAL ||
argval I=RT_CAN_MODE_LISEN ||
argval I=RT_CAN_MODE_LOOPBACK ||
argval '=RT_CAN_MODE_LOOPBACKANLISEN)

{
}

if (argval != can->config.mode)

return RT_ERROR,;
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can->config.mode = argval;
return CAN_SetMode(pbxcan->reg, argval);
}
break;
case RT_CAN_CMD_SET_BAUD:
argval = (rt_uint32_t) arg;
if (argval '= CAN1MBaud &&
argval 1= CAN80OkBaud &&
argval 1= CAN500kBaud &&
argval 1= CAN250kBaud &&
argval 1= CAN125kBaud &&
argval '= CAN100kBaud &&
argval '= CAN50kBaud )

{
}

if (argval !'= can->config.baud_rate)

return RT_ERROR;

can->config.baud_rate = argval;
Lslc_CanBPS_t bps;
switch(argval)

case CAN1MBaud:
bps = LS1C_CAN1MBaud;
break;
case CAN80OkBaud:
bps = LS1C_CANB800kBaud;
break;
case CAN500kBaud:
bps = LS1C_CAN500kBaud;
break;
case CAN250kBaud:
bps = LS1C_CAN250kBaud;
break;
case CAN125kBaud:
bps = LS1C_CAN125kBaud;
break;
case CAN50kBaud:
bps = LS1C_CAN40kBaud;
break;
default:
bps = LS1C_CAN250kBaud;
break;

return CAN_SetBps( pbxcan->reg, bps);
}
break;
case RT_CAN_CMD_GET_STATUS:

rt_uint32_t errtype;

errtype = pbxcan->reg->RXERR;
can->status.rcverrcnt = errtype ;
errtype = pbxcan->reg->TXERR;
can->status.snderrcnt = errtype ;
errtype = pbxcan->reg->ECC;
can->status.errcode = errtype ;

if (arg != &can->status)

¢ rt_memcpy(arg, &can->status, sizeof(can->status));
}

}

break;

}

return RT_EOK;
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static int sendmsg(struct rt_can_device *can, const void *buf, rt_uint32_t boxno)
{

CAN_TypeDef *pbxcan;

CanTxMsg TxMessage;

struct rt_can_msg *pmsg = (struct rt_can_msg *) buf;

int i;

pbxcan = ((struct Islc_bxcan *) can->parent.user_data)->reg;

TxMessage.Stdld = pmsg->id;
TxMessage.Extld = pmsg->id;
TxMessage.RTR = pmsg->rtr;
TxMessage.IDE = pmsg->ide;
TxMessage.DLC = pmsg->len;
for(i=0; i<TxMessage.DLC ;i++)

{

TxMessage.Data[i] = pmsg->datalil;

}
CAN_Transmit(pbxcan, &TxMessage);

return RT_EOK;
}

static int recvmsg(struct rt_can_device *can, void *buf, rt_uint32_t boxno)
CAN_TypeDef *pbxcan;

struct rt_can_msg *pmsg = (struct rt_can_msg *) buf;
inti;

pbxcan = ((struct Islc_bxcan *) can->parent.user_data)->reg;

pmsg->ide = (rt_uint32_t) RxMessage.IDE;
if(RxMessage.IDE == 1)
pmsg->id = RxMessage.Extld;
else
pmsg->id = RxMessage.Stdld,;
pmsg->len = RxMessage.DLC;
pmsg->rtr = RxMessage.RTR;
pmsg->hdr = 0;
for(i= 0;i< RxMessage.DLC; i++)

pmsg->data[i] = RxMessage.Data[i];

return RT_EOK;

B JEHEH Islc_bxcan_init B8 B0 % &3 1 B N AZ
static struct Islc_bxcan bxcanldata =

{
.reg = CAN1,
.irg = Islc_canl_irghandler,

b
#endif /*USING_BXCAN1*/

int Islc_bxcan_init(void)

{

#ifdef USING_BXCANO
bxcan0.config.baud_rate = CAN250kBaud;
bxcan0.config.msghoxsz = 1;
bxcan0.config.sndboxnumber = 1;
bxcan0.config.mode = RT_CAN_MODE_NORMAL;
bxcan0.config.privmode = 0;
bxcan0.config.ticks = 50;
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#ifdef RT_CAN_USING_HDR
bxcan0.config.maxhdr = 2;

#endif
rt_hw_can_register(&bxcan0, "bxcan0", &canops, &bxcan0Odata);
rt_kprintf("\r\ncanO register! \r\n");

rt_hw_interrupt_install(LS1C_CANO_IRQ,( rt_isr_handler_t)bxcanOdata.irq , RT_NULL, "can0");
rt_hw_interrupt_umask(LS1C_CANO_IRQ);

#endif

#ifdef USING_BXCAN1
bxcanl.config.baud_rate = CAN250kBaud;
bxcanl.config.msgboxsz = 1;
bxcanl.config.sndboxnumber = 1;
bxcanl.config.mode = RT_CAN_MODE_NORMAL;
bxcanl.config.privmode = 0;
bxcanl.config.ticks = 50;

#ifdef RT_CAN_USING_HDR
bxcanl.config.maxhdr = 2;

#endif
rt_hw_can_register(&bxcanl, "bxcanl", &canops, &bxcanldata);
rt_kprintf("\r\ncan1 register! \r\n");

rt_hw_interrupt_install(LS1C_CANZ1_IRQ,( rt_isr_handler_t)bxcanldata.irq, RT_NULL, "canl");
rt_hw_interrupt_umask(LS1C_CAN1_IRQ);

#endif
return RT_EOK;

}

INIT_BOARD_EXPORT(Islc_bxcan_init);
KB SEIR A 7AW, X ELE LT 2 A4S CAN LRI H IR 55 R 2

#ifdef USING_BXCANO
struct rt_can_device bxcano;
void Islc_can0_irghandler(int irg, void *param)
{

CAN_TypeDef* CANX;

unsigned char status;

CANx = CANO;

PR A ARIF B W/

status = CANXx->IR;

i ST

if (( status & CAN_IR_RI) == CAN_IR_RI)

{
I<iEER Rl b/
CAN_Receive(CANX, &RxMessage);
CANx->CMR |= CAN_CMR_RRB;
CANx->CMR |= CAN_CMR_CDO;
rt_hw_can_isr(&bxcan0, RT_CAN_EVENT_RX_IND);
rt_kprintf("\r\nCan0 int RX happened!\r\n");

}
P& W
else if ((status & CAN_IR_TI) == CAN_IR_TI)

{
rt_hw_can_isr(&bxcan0, RT_CAN_EVENT_TX_DONE | 0 << 8);
rt_kprintf("\r\nCan0 int TX happened!\r\n");

}
P H P T
else if ((status & CAN_IR_DOI) == CAN_IR_DOlI)

rt_hw_can_isr(&bxcan0, RT_CAN_EVENT_RXOF_IND);
rt_kprintf("\r\nCan0 int RX OF happened!\r\n*);

}

static struct Islc_bxcan bxcanOdata =

{
.reg = CANO,
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.irg = Islc_can0_irghandler,
#endif /*USING_BXCANO*/

#ifdef USING_BXCAN1
struct rt_can_device bxcani;
void Islc_canl_irghandler(int irg, void *param)
{

CAN_TypeDef* CANX;

unsigned char status;

CANx = CANL1;

AR R T T

status = CANX->IR;

PSR T
if (( status & CAN_IR_RI) == CAN_IR_RI)
{
¥R Rl H
CAN_Receive(CANX, &RxMessage);
CANx->CMR |= CAN_CMR_RRB;
CANx->CMR |= CAN_CMR_CDO;
rt_hw_can_isr(&bxcanl, RT_CAN_EVENT_RX_IND);
rt_kprintf("\r\nCan1 int RX happened!\r\n");

}
PRI
else if ((status & CAN_IR_TI) == CAN_IR_TI)

rt_hw_can_isr(&bxcanl, RT_CAN_EVENT_TX_DONE | 0 << 8);
rt_kprintf("\r\nCan1l int TX happened\r\n");

}
PR A T
else if (( status & CAN_IR_DOI) == CAN_IR_DOI)

rt_hw_can_isr(&bxcanl, RT_CAN_EVENT_RXOF_IND);
rt_kprintf(*\r\nCan1l int RX OF happened!\r\n");

}
#endif /*RT_USING_CAN1*/

17.5 CAN B£&&&8EERG]

FIH R &4AE CAN L2 HIBIF2 9AKAY test_rtt_can.c.
[*4RHG test_rtt_can.c*/
/*
MERTEL: can0 3X3f, 7E finsh Hig4T
1. test_rtt_canrev() WA RTT (9 CAN 33, Jelanft CAN, GG HUR AR, RRHeUlc— it 4T B R
2. test_rtt_send(1) Wik, —3L 8 4
*/

#include <rtthread.h>
#include <ipc/completion.h>
#include <drivers/can.h>
#include <stdlib.h>

#include "Islc.h"

#include "Islc_public.h"
#include "Islc_regs.h"
#include "Islc_clock.h"
#include "Islc_can.h"
#include "Islc_pin.h"

static CanRxMsg RxMessage;
static CanTxMsg TxMessage;
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static int canconfig_flag = 0;

static void can_config(void)
{
rt_uint8_t buf[8] = {0x00,0x01,0x02,0x03,0x04,0x05,0x06,0x07};
rt_int8_ti;
struct rt_can_device *can;
rt_device_t can_dev ;
canconfig_flag = 1;
rt_kprintf("Can test thread start...\n");

can_dev = rt_device_find("bxcan0");
can = (struct rt_can_device *)can_dev;

can->hdr == RT_NULL;

TC B a2 AR AT 22 v TS A gk 45

can->config.sndboxnumber = 1;

can->config.msghoxsz = 1;

can->config.maxhdr = 1;

rt_device_open(can_dev, (RT_DEVICE_OFLAG_RDWR | RT_DEVICE_FLAG_INT_RX
RT_DEVICE_FLAG_INT_TX));

Jhd T SR v 1

struct can_configure config;

config.baud_rate = 250000;

config.mode = RT_CAN_MODE_LOOPBACK;

config.maxhdr = 1;

config.privmode = RT_CAN_MODE_NOPRIV;
rt_device_control(can_dev, RT_DEVICE_CTRL_CONFIG, &config);

/Irt_device_control(can_dev, RT_CAN_CMD_SET_BAUD, (void*)250000);

PR E PR AR

struct rt_can_filter_config filter_config;
struct rt_can_filter_item filter_item;
filter_item.ide = 1;

filter_item.rtr = 0;

filter_item.id = 1;

filter_item.mask = OXFFFFFFFF;
filter_item.mode = 1;

filter_item.hdr = 1;

filter_config.count = 1;

filter_config.actived = 1;

filter_config.items = &filter_item;

can->hdr[0].connected = 1;

rt_device_control(can_dev, RT_CAN_CMD_SET_FILTER, &filter_config);

¥R IE B AR

struct rt_can_msg pmsg[1];
pmsg[0].id = 0x01;
pmsg[0].ide = 1;
pmsg[0].rtr = 0;
pmsg[0].len = 8;
pmsg[0].priv= 0;
pmsg[0].hdr = 1;
pmsg[0].hdr = 1;
for(i=0;i<8;i++)

pmsg[0].data[i] = i+3;
rt_device_write(can_dev, 0,&pmsg[0], 1*sizeof(struct rt_can_msg));

Il rt_device_close(can_dev);
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}
PR A H A

void test_rtt_cansnd(int num)
{
rt_device_t can_dev = rt_device_find("bxcan0");
inti;
struct rt_can_msg pmsg[1];

if(! canconfig_flag)
can_config();

pmsg[0].id = 0x01;
pmsg[0].ide = 1;
pmsg[0].rtr = 0;
pmsg[0].len = 8;
pmsg[0].priv=0;
pmsg[0].hdr = 1;
pmsg[0].hdr = 1;
for(i=0;i<8;i++)
{
pmsg[0].data[i] = i+num;

rt_device_write(can_dev, 0,&pmsg[0], 1*sizeof(struct rt_can_msg));

3
PR

void test_rev_thread(void *parameter)

{
rt_device_t can_dev = rt_device_find("bxcan0");
inti;
can_config();

struct rt_can_msg pmsg[1];
rt_size tsize;

pmsg[0].id = 0x01;
pmsg[0].ide = 1;
pmsg[0].rtr = 0;
pmsg[0].len = 8;
pmsg[0].priv= 0;
pmsg[0].hdr =0;

for(i=0;i<8;i++)

¢ pmsg[0].data[i] = i;

while(1)
size = rt_device_read(can_dev, 0,&pmsg[0], 16);
if(size>0)

{
rt_kprintf("\r\n Size rev = %d .\r\n" size);

rt_kprintf(" IDE=%d RTR = %d DLC=%d ",pmsg[0].ide, pmsg[O].rtr , pmsg[0].len);
if(pmsg[0].ide == CAN_Id_Standard)
rt_kprintf("\r\n Standard ID= %02X ",pmsg[0].id);
glse if(pmsg[0].ide == CAN_Id_Extended)
¢ rt_kprintf("\r\n Extended ID= %02X ",pmsg[0].id);
if(pmsg[0].rtr== CAN_RTR_DATA)

rt_kprintf("\r\ndata=");
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for(i=0;i<8;i++)

rt_kprintf("0x%02X ",pmsg[0].data[i]);

else if(pomsg[0].rtr== CAN_RTR_Remote)
rt_kprintf("\\nCAN_RTR_Remote no data!");

}

rt_kprintf("\r\in");

rt_memset (&pmsg[0], 0x00, sizeof( struct rt_can_msg));

size = 0;

}
rt_thread_delay(RT_TICK_PER_SECOND/3);

}
}
void test_rtt_canrev(void)
{
rt_thread_t tid;
[* create initialization thread */
tid = rt_thread_create("can_rev",
test_rev_thread, RT_NULL,
4096, RT_THREAD_PRIORITY_MAX/3, 20);
if (tid '= RT_NULL)
rt_thread_startup(tid);
rt_kprintf("\r\nTest CAN  Receive Thread Start \r\in");
}
void test_rtt_csmsh(int argc, char** argv)
{
unsigned int numi1;
numl = strtoul(argv[1], NULL, 0);
test_rtt_cansnd(num1);
}

#include <finsh.h>

FINSH_FUNCTION_EXPORT(test_rtt_cansnd, test_rtt_cansnd e.g.test_rtt_cansnd(1));
FINSH_FUNCTION_EXPORT(test_rtt_canrev, test_rtt_canrev e.g.test_rtt_canrev());
I* FHE msh wLFIRF: *

MSH_CMD_EXPORT(test_rtt_csmsh, test_rtt_csmsh 1);
MSH_CMD_EXPORT(test_rtt_canrev, can rev test);

55 Fg s& BO AR AR ), BT & AR CANO(GPIO54 . GPIOS5) %42 31 CAN M2 it |-,
SRIGETIT CAN G2, 1T, BB CAN S E ANy 250K, /5 7E finsh
IZATHr 4 “test_rtt_csmsh 1”7 J5, W4 B 17.7 Frx. 6l 8E174 R N:
msh />test_rtt_csmsh 1
Can test thread start...
can0 int happened!

can0 send success!
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$18FE PWM HH

18.1 PWM A48

PWM ik 5 FE U] D 5 1 PRI Al A 2125 P 400 1 A A0, R R AT 42 ) P — e AR
AR, [ Z NN G815 2 TR 2] 5 A2 v 2 g .

K O PR A i — PSR ) 3 AR AR A AR AR A ] it A S A B MOS
BRI, SRSCIL A AE B MOS A& Sl IR R] 2082, AT SE I S A% s HL YA L R
AR o IR ZCRE A FL I R Y U AR TAR SR AR REFEE , A A B B 75
XA FEL R HEAT P PR — Pl A R B

g 1o HLSEHL T DU BR ket 98 L AT Bl s, fRIAR PWM. BE—i% PWM TAEAN
iy . B PWM A — Bkt 8 S S, RSBk 100MHz, T4k
TAE IS ALY 24 AT i

18.2 PWM FERHizH]

AR _E 51 H T PWM 5] R 5 H 8 &k 18.1 s .
# 181 FFARM LS H K PWM 5| R 2 <R3
BoEM B=H ey

]R¥ 10 5 5| IR JOEIES GPIO H—EH

H
76 PWML1 77 32 ADCYN
77 PWMO 78 6 ADCXN
20 EJTAG_RST 100 5 CAMDATAO 12C_SCL2 PWM1 UART2 TX
21 EJTAG_TMS 97 4 CAMDATA1 I2C_SDA2 PWMO0O UART2_RX
PWM £ #4445 LA
typedef struct
{
unsigned int gpio; [ PWMn BITTE) gpio
unsigned int mode; I TAERE (R ko 2 ik od)
float duty; I pwm [ 7 25 b
unsigned long period_ns; /1 pwm JE B (ERAL ns)
}pwm_info_t;

pwm S5 e 5, AIR A LT R EEERE pwm,  JR5TH TR E R .
T 1c FEFRT PWM A B BNk 18.2 Fiizs
%182 Jeith 1c FE PWM )8 H#E 3L

2 £ M
pwm_init pwm FILEL

pwm_disable pwm 2k 1k

pwm_enable pwm {58

I FH PE R R PWM it IR 451 7 D ARRS test_pwm.co
/#4105 test_pwm.c*/
/*
MAEEAE pwm,  1E finsh Fig1T
*/
#include "../libraries/Islc_public.h"
#include "../libraries/Islc_gpio.h"
#include "../libraries/Islc_delay.h"
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#include "../libraries/Islc_pwm.h"
11 DEEE A pwm 7= AL (1 pwm 1T
void test_pwm_normal(void)

{

}

pwm_info_t pwm_info;

pwm_info.gpio = LS1C_PWMO0_GPIQ06;
pwm_info.mode = PWM_MODE_NORMAL;
pwm_info.duty = 0.85;

pwm_info.period_ns = 5*1000*1000;

I pwm 164, HIEa4L 5 LRI AR pwm 3%
pwm_init(&pwm_info);

while (1)

{
Il ZEBF 100ms
delay_ms(100);

I ZE 1k pwm
pwm_disable(&pwm_info);

Il ZEFF 100ms
delay_ms(100);

Il ffifE pwm
pwm_enable(&pwm_info);

}

return ;

11 PREEAE pwm 222 pwm fik
void test_pwm_pulse(void)

{

inti;
pwm_info_t pwm_info;

pwm_info.gpio = LS1C_PWMO0_GPIO06;
pwm_info.mode = PWM_MODE_PULSE;

PRI R A KT pwm 5

}

/*

* ik gpio04 & A pwm,gpio06 1 Al gpio 14

* PWMO FIERIA 5] 142 GPI0O06, {Ht47A] LA AN GP1004

* 24 gpio06 S REFERUA pwm B, S gpio04 Ky pwm0, HE4 2 [FIEHE P4 51 B AR =) pwm
Vi

pwm_info.duty = 0.25;
pwm_info.period_ns = 1*1000*1000;

I pwm 5| JHIfL gpio06

I IE AR -S4 pwm P
Il pwm (5% B

/I pwm JE B 5ms

15 pwm B 5]
IR, B RS — ANk, R

Hpwm 575 b
Hpwm B 1ms

I3 T ET 7R B e, X Bk FAR 1s Al 10 kit

while (1)
{
11 3% 10 ik
for (i=0; i<10; i++)
{
pwm_init(&pwm_info);
delay_ms(2);

}

/I ERS 10ms

delay_ms(10);
}

return ;
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* REREUS 7EUER AT LATE gpio04 &N pwmO B, R LUK (BRIAAE N pwmoO [¥1)gpio06 15 i@ gpio i
H

*/
void test_ pwm_gpio04_gpio06(void)
{

pwm_info_t pwm_info;
unsigned int gpio = 6;

/I 1E gpio04 3| il i pwm U

pwm_info.gpio = LS1C_PWMO0_GPI1004; Ilgpio04 5| JHI{E A pwm {
pwm_info.mode = PWM_MODE_NORMAL; I/ i E SR pwm BTE
pwm_info.duty = 0.25; Il 52 0.25
pwm_info.period_ns = 1*1000*1000; I pwm Ji# 1ms

pwm_init(&pwm_info);

11 gpio06 5| fEIfFE vl gpio 1
gpio_init(gpio, gpio_mode_output);
gpio_set(gpio, gpio_level_low);

while (1)
return ;

}

IR pwm B K A HA
void test_pwm_max_period(void)

{

pwm_info_t pwm_info;

Il £ gpio04 5| %t pwm %

pwm_info.gpio = LS1C_PWMO0_GPIOO06; /1 gpio06 5| fIEA pwm 15
pwm_info.mode = PWM_MODE_NORMAL; I SR pwm BT
pwm_info.duty = 0.25; Il 5751 0.25
pwm_info.period_ns = 130*1000*1000; I pwm &3 130ms

pwm_init(&pwm_info);

while (1)

#include <finsh.h>
FINSH_FUNCTION_EXPORT (test_pwm_normal, test_pwm_normal e.g.test_pwm_normal());
FINSH_FUNCTION_EXPORT(test_pwm_pulse, test_pwm_pulse e.g.test_pwm_pulse());
FINSH_FUNCTION_EXPORT(test_pwm_gpio04_gpio06, test_pwm_gpio04_gpio06
e.g.test_pwm_gpio04_gpio06());
FINSH_FUNCTION_EXPORT(test_pwm_max_period, test_pwm_max_period e.g.test_pwm_max_period());
I S HE] msh dp&FilRA */
MSH_CMD_EXPORT(test_pwm_normal, test_pwm_normal );
MSH_CMD_EXPORT(test_pwm_pulse, test_pwm_pulse );
MSH_CMD_EXPORT(test_pwm_gpio04_gpio06, test_pwm_gpio04_gpio06 );
MSH_CMD_EXPORT(test_pwm_max_period, test_pwm_max_period );

& finsh HEA/EIZ 17 2 KM pwm % H «

1) test_pwm_normal At B N IEF R RES S, )= AEIELLR pwm Y, £ GPIO6 5l
JHEERR 1s AL A% 10 ANkt

2) test_pwm_pulse P& kA, R KIE—A K.

3) test_pwm_gpio04_gpio06 i gpio04 & H A pwm, gpio06 {F il gpio fiif .

4) test_pwm_max_period Jlli% pwm 7= A5 g KR B

18.3 PWM & IKFNHEL

SCHL PWM B8 BR IR A R F D SN rt_drv_pwm.e, X2 i IREIHESLA 70
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SRR,
/*
* File : rt_drv_pwm.c
* This file is part of RT-Thread RTOS
* COPYRIGHT (C) 2018, RT-Thread Development Team
*
This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY:; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License along
with this program; if not, write to the Free Software Foundation, Inc.,
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.

¥ ook 3k X o ok X X ok % X X ok

*

* Change Logs:

* Date Author Notes
* 2018-05-07 aozima the first version
*/

#include <string.h>

#include <rtthread.h>
#include <rtdevice.h>

static rt_err_t _pwm_control(rt_device_t dev, int cmd, void *args)

{
rt_err_tresult=RT_EOK;
struct rt_device_pwm *pwm = (struct rt_device_pwm *)dev;
if (pwm->ops->control)
result = pwm->ops->control(pwm, cmd, args);
}
return result;
}
/*
pos: channel

void *buffer: rt_uint32_t pulse[size]
size : number of pulse, only set to sizeof(rt_uint32_t).
*/
static rt_size_t _pwm_read(rt_device_t dev, rt_off_t pos, void *buffer, rt_size_t size)
{
rt_err_tresult = RT_EOK;
struct rt_device_pwm *pwm = (struct rt_device_pwm *)dev;
rt_uint32_t *pulse = (rt_uint32_t *)buffer;
struct rt_pwm_configuration configuration = {0};

configuration.channel = pos;

if (pwm->ops->control)
result = pwm->ops->control(pwm, PWM_CMD_GET, &configuration);
if (result I= RT_EOK)
{

}

return O;
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*pulse = configuration.pulse;

}

return size;
}
/*
pos: channel

void *buffer: rt_uint32_t pulse[size]
size : number of pulse, only set to sizeof(rt_uint32_t).
*/
static rt_size_t _pwm_write(rt_device_t dev, rt_off_t pos, const void *buffer, rt_size_t size)
{
rt_err_tresult= RT_EOK;
struct rt_device_pwm *pwm = (struct rt_device_pwm *)dev;
rt_uint32_t *pulse = (rt_uint32_t *)buffer;
struct rt_pwm_configuration configuration = {0};

configuration.channel = pos;

if (pwm->ops->control)
result = pwm->ops->control(pwm, PWM_CMD_GET, &configuration);
if (result I= RT_EOK)
{

¥

configuration.pulse = *pulse;

return 0;

result = pwm->ops->control(pwm, PWM_CMD_SET, &configuration);
if (result I= RT_EOK)

{
return O;
}
}
return size;

}

rt_err_t rt_device_pwm_register(struct rt_device_pwm *device, const char *name, const struct rt_pwm_ops *ops,
const void *user_data)

{
rt_err_tresult = RT_EOK;
memset(device, 0, sizeof(struct rt_device_pwm));
device->parent.type = RT_Device_Class_Miscellaneous;
device->parent.init =RT_NULL;
device->parent.open = RT_NULL,;
device->parent.close =RT_NULL;
device->parent.read = _pwm_read;
device->parent.write = _pwm_write;
device->parent.control = _pwm_control;
device->ops = ops;
device->parent.user_data = (void *)user_data;
result = rt_device_register(&device->parent, name, RT_DEVICE_FLAG_RDWR);
return result;

}

rt_err_t rt_pwm_enable(int channel)
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{
rt_err_tresult = RT_EOK;
struct rt_device *device = rt_device_find("pwm");
struct rt_pwm_configuration configuration = {0};
if (Idevice)
{
return -RT_EIO;
}
configuration.channel = channel;
result = rt_device_control(device, PWM_CMD_ENABLE, &configuration);
return result;
}
rt_err_t rt_pwm_set(int channel, rt_uint32_t period, rt_uint32_t pulse)
{
rt_err_tresult=RT_EOK;
struct rt_device *device = rt_device_find("pwm");
struct rt_pwm_configuration configuration = {0};
if (\device)
{
return -RT_EIO;
}
configuration.channel = channel;
configuration.period = period;
configuration.pulse = pulse;
result = rt_device_control(device, PWM_CMD_SET, &configuration);
return result;
}

#ifdef RT_USING_FINSH
#include <finsh.h>

FINSH_FUNCTION_EXPORT_ALIAS(rt_pwm_enable, pwm_enable, enable pwm by channel.);
FINSH_FUNCTION_EXPORT_ALIAS(rt_pwm_set, pwm_set, set pwm.);

#ifdef FINSH_USING_MSH
static int pwm_enable(int argc, char **argv)
{
int result = 0;
if (argc !=2)
rt_kprintf("Usage: pwm_enable 1\n");
result = -RT_ERROR,;
goto _exit;
}

result = rt_pwm_enable(atoi(argv[1]));

_exit:
return result;
}

MSH_CMD_EXPORT (pwm_enable, pwm_enable 1);
static int pwm_set(int argc, char **argv)
int result = 0;

if (argc '=4)
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rt_kprintf("Usage: pwm_set 1 100 50\n");
result = -RT_ERROR;
goto _exit;

}
result = rt_pwm_set(atoi(argv[1]), atoi(argv[2]), atoi(argv[3]));

_exit:
return result;

}
MSH_CMD_EXPORT (pwm_set, pwm_set 1 100 50);

#endif /* FINSH_USING_MSH */

#endif /* RT_USING_FINSH */

B PWM EZEHHANSEH: HORM B, —RAES T S ZRAE Iy .
A & A I8 FHHESE

NHTE A, BT A E) PWM JEIES I —N %% :  RT_Device_Class_Miscellaneous, 1§
H pos 8 RIBIE S, SXFRUGF N RALIRE A Z) F 5.

e B I S R A e SR

struct rt_pwm_configuration

{
rt_uint32_t period; /* unit:ns 1ns~4.29s:1Ghz~0.23hz */

rt_uint32_t pulse; /* unit:ns (pulse&lIt;=period) */

R o 25 LU AT REAME RV s B, B ABRA A AR 22, g — 1 9D
rt_device_write ERECH L E KT 0 EE, A

rt_size_trt _device write(rt_device_t dev,
rt_off t pos,
const void *buffer,
rt_size t  size);
R[5 FSE A A rt_device write SRACE PWM. pos ZHUNIEIER S, FHX A AELHLE
G . BN size AT, K/NA sizeof(struct rt_pwm_configuration).

rt_device_read eRECA UK B RE, AU
rt_size_t rt_device_read (rt_device_t dev,
rt_off t pos,
void *pbuffer,
rt_size t  size);

14 FH3E ) rt_device read SRIKECAHTHI PWM LB . pos S8 yiliE s S, ik ke
B —ANEIE. LA size AN FTT, K/ sizeof(struct rt_pwm_configuration).

184 PWM #&&EEBAIRS)

B MRS SISy Drv_pwm.ce
#include <stdint.h>
#include <string.h>
#include <stdlib.h>

%

#include <rtthread.h>
#include <rtdevice.h>

#include "Islc.h"

#include "../libraries/Islc_public.h"
#include "../libraries/Islc_regs.h"
#include "../libraries/Islc_clock.h"
#include "../libraries/Islc_pwm.h"
#include "../libraries/Islc_pin.h"
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#define PWM_CHANNEL_MAX (@) 1% 0-3%/
#ifdef RT_USING_PWM

struct rt_Islc_pwm

{
struct rt_device_pwm parent;
rt_uint32_t period[PWM_CHANNEL_MAX];
rt_uint32_t pulse[PWM_CHANNEL_MAX];
3

static struct rt_Islc_pwm _Islc_pwm_device;

static rt_err_t set(struct rt_device_pwm *device, struct rt_pwm_configuration *configuration)

{
rt_err_tresult = RT_EOK;

struct rt_Islc_pwm *Islc_pwm_device = (struct rt_Islc_pwm *)device;
if (configuration->channel > (PWM_CHANNEL_MAX - 1))

result = -RT_EIO;
goto _exit;

}
rt_kprintf("drv_pwm.c set channel : period: %d, pulse: %d\n", configuration->period, configuration->pulse);

Islc_pwm_device->period[configuration->channel] = configuration->period;
Islc_pwm_device->pulse[configuration->channel] = configuration->pulse;

_exit:
return result;
}

static rt_err_t get(struct rt_device_pwm *device, struct rt_pwm_configuration *configuration)

{
rt_err_tresult = RT_EOK;
struct rt_Islc_pwm *Islc_pwm_device = (struct rt_Islc_pwm *)device;

if (configuration->channel > (PWM_CHANNEL_MAX - 1))

result = -RT_EIO;
goto _exit;

}

configuration->period = Islc_pwm_device->period[configuration->channel];
configuration->pulse = Islc_pwm_device->pulse[configuration->channel];
rt_Kkprintf(drv_pwm.c get channel : period: %d, pulse: %d\n", configuration->period, configuration->pulse);

_exit:
return result;
}

static rt_err_t control(struct rt_device_pwm *device, int cmd, void *arg)

{
rt_err_tresult = RT_EOK;

struct rt_pwm_configuration * configuration = (struct rt_pwm_configuration *)arg;
rt_kprintf("drv_pwm.c control cmd: %d. \n", cmd);
if (cmd == PWM_CMD_ENABLE)
¢ rt_kprintf("PWM_CMD_ENABLE\n");
pwm_info_t pwm_info;

switch ( configuration->channel)

{

206



18 & PWM ¥t

case 0:
pwm_info.gpio = LS1C_PWMO0_GPIOO06;
/lpwm_info.gpio = LS1C_PWMO0_GPIO04;
break;

case 1:
pwm_info.gpio = LS1C_PWM1_GPI092;
/lpwm_info.gpio = LS1C_PWM1_GPIOO05;
break;

case 2:
pwm_info.gpio = LS1C_PWM2_GPI052;
/lpwm_info.gpio = LS1C_PWM2_GPI046;
break;

case 3:
pwm_info.gpio = LS1C_PWM3_GP1047;
/lpwm_info.gpio = LS1C_PWM3_GPIO53;
break;

default:
break;

}

pwm_info.mode = PWM_MODE_NORMAL;

pwm_info.duty = ( (float)configuration->pulse ) / ((float)configuration->period );
pwm_info.period_ns = configuration->period;

pwm_init(&pwm_info);

pwm_enable(&pwm_info);

}
else if (cmd == PWM_CMD_DISABLE)

rt_kprintf("PWM_CMD_DISABLE\n"™);
pwm_info_t pwm_info;
switch ( configuration->channel)

case 0:
pwm_info.gpio = LS1C_PWMO0_GPIO06;
/lpwm_info.gpio = LS1C_PWMO0_GPIO04;
break;

case 1:
pwm_info.gpio = LS1C_PWM1_GPI092;
/lpwm_info.gpio = LS1C_PWM1_GPIO05;
break;

case 2:
pwm_info.gpio = LS1C_PWM2_GPIO52;
/lpwm_info.gpio = LS1C_PWM2_GPI046;
break;

case 3:
pwm_info.gpio = LS1C_PWM3_GPI047;
/lpwm_info.gpio = LS1C_PWM3_GPIO53;
break;

default:
break;

}

pwm_info.mode = PWM_MODE_NORMAL;
pwm_info.duty = ( (float)configuration->pulse ) / ((float)configuration->period );
pwm_info.period_ns = configuration->period;
pwm_init(&pwm_info);
pwm_disable(&pwm_info);
}
else if (cmd == PWM_CMD_SET)

rt_kprintf("PWM_CMD_SET\n");
result = set(device, (struct rt_pwm_configuration *)arg);

}
else if (cmd == PWM_CMD_GET)

rt_kprintf("PWM_CMD_GET\n");
result = get(device, (struct rt_pwm_configuration *)arg);
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return result;

}

static const struct rt_pwm_ops pwm_ops =

{
%

int rt_hw_pwm_init(void)

{

control,

intret = RT_EOK;
/* add pwm initial. */
ret = rt_device_pwm_register(&_Islc_pwm_device.parent, "pwm", &pwm_ops, RT_NULL);
return ret;
INIT_DEVICE_EXPORT(rt_hw_pwm_init);

#endif /*RT_USING_PWM*/

18.5 PWM #&¥E/ERH

T SEAE env R 5EH 1) menuconfig Bt B 1E I H/4) 1% Using PWM device drivers, 4n&] 18.1
FT7R o

Administrator: cmdt menuconfig - - EE |
e —

Device Drivers
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters
are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features. Press <Esc»><Esc> to exit, <2?»
for Help, </> for Search. Legend: [*] built-in [ ] excluded <M»> module < > module capable

Using generic GPIO device drivers

Using PWM device drivers

Using MID Ner Flash device drivers

Using MTD Nand Flash device drivers

Using RTC device drivers
Using software simulation RTC device
Using NTP auto sync RTC time

Using SD/MMC device drivers

Using SPI Bus/Device device drivers
Using SD/TF card driver with spi
Using Serial Flash Universal Driver
Using W25QXX SPI NerFlash

< Exit > < Help > < Save > < Load »

kc-:nfig-mc:-nf_'win?.e:-.:e**:SQE}.‘ 32] 141 [+] NUM PRI 11826 (2510)25V 10060
—_—

K 18.1 menuconfig it B &I FH/21 3% Using PWM device drivers
BHEEHRIE FEIE1T. FIHRSAEE PWM % & FFIFE NARAS test_rtt_pwm.c.
[R5 test_rtt_pwm.c*/
#include <stdint.h>

#include <string.h>
#include <stdlib.h>

#include <rtthread.h>
#include <rtdevice.h>

#include "Islc_pwm.h"
rt_err_t test_rtt_pwm(int argc, char** argv)

{
rt_err_tresult = RT_EOK;
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rt_device_t dev;
int channel;
struct rt_pwm_configuration configuration;

dev = rt_device_find(argv[1]);

if(!dev)

{
rt_kprintf("%s not found!\n", argv[1]);
result = -RT_ERROR,;
goto _exit;

}

result = rt_device_open(dev, RT_DEVICE_FLAG_RDWR);
if(result 1= RT_EOK)

{
rt_kprintf(“open %s faild! \n", argv[1]);
result = -RT_EIO;
goto _exit;

}

rt_kprintf(“test pwm: %s\n", argv[1]);
for(channel=0; channel<4; channel++)

{
rt_uint32_t pulsel, pulse2;

configuration.channel = channel;

configuration.period = 800*(channel+1);

configuration.pulse = configuration.period / 10 * (channel+1);

rt_kprintf("\r\ntest pwm set channel: %d, period: %d, pulse: %d\n", channel, configuration.period,
configuration.pulse);

if( rt_device_control(dev, PWM_CMD_SET, &configuration) = RT_EOK)

rt_kprintf("control PWM_CMD_SET channel %d: faild! \n", channel);
result = -RT_ERROR,;
goto _exit;

}

pulsel = configuration.pulse / 2;
if( rt_device_write(dev, channel, &pulsel, sizeof(rt_uint32_t)) != sizeof(rt_uint32_t))

rt_kprintf("write pwm channel %d: faild! \n", channel);
result = -RT_ERROR,;

goto _exit;
}
if( rt_device_read(dev, channel, &pulse2, sizeof(rt_uint32_t)) != sizeof(rt_uint32_t))
{
rt_kprintf(“read pwm channel %d: faild! \n", channel);
result = -RT_ERROR,;
goto _exit;
}

if(pulse2 == pulse2)
{

rt_kprintf(“readback pwm channel %d: OK! \n", channel);
}

else

rt_kprintf(“readback pwm channel %d: faild! \n", channel);

}

configuration.channel = 0;
configuration.period = 1000000;
configuration.pulse = configuration.period / 4;
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rt_kprintf("\r\ntest pwm set channel: %d, period: %d, pulse:
configuration.period, configuration.pulse);

rt_device_control(dev, PIWM_CMD_SET, &configuration) ;
rt_device_control(dev, PIWM_CMD_ENABLE, &configuration) ;
rt_thread_delay(RT_TICK_PER_SECOND*3);

rt_device_control(dev, PWM_CMD_DISABLE, &configuration) ;
rt_thread_delay(RT_TICK_PER_SECOND*3);

configuration.pulse = configuration.period *7 / 8;

rt_kprintf("\r\ntest pwm set channel: %d, period: %d, pulse:
configuration.period, configuration.pulse);

rt_device_control(dev, PWM_CMD_ENABLE, &configuration) ;

_exit:

return result;
}
#include <finsh.h>

MSH_CMD_EXPORT (test_rtt_pwm, test_rtt_pwm pwm );
7£ finsh Fiz4Tar4 “list_device” J& o n&i BuF:
msh />list_device

device type ref count
e0 Network Interface 0
pwm Miscellaneous Device 2
dc Graphic Device 1
i2c2  12C Bus 0
i2cl  12C Bus 0
spil0 SPI Device 0
sd0 Block Device 1
spi01 SPI Device 0
spi02 SPI Device 0
spil  SPI Bus 0
spi0  SPI Bus 0
rtc RTC 0
pin Miscellaneous Device 0
bxcanl CAN Device 0
bxcan0 CAN Device 0
uartl Character Device 0
uart2 Character Device 2

AUEHRZHOEZ T—4 “pwm” &K
£ finsh Wiz 47 dr 4 “test_rtt_pwm pwm” J5 BoR45 1A

msh />test_rtt_pwm pwm
test pwm: pwm

test pwm set channel: 0, period: 800, pulse: 80
drv_pwm.c control cmd: 130.
PWM_CMD_SET

drv_pwm.c set channel 0: period: 800, pulse: 80
drv_pwm.c control cmd: 131.
PWM_CMD_GET

drv_pwm.c get channel 0: period: 800, pulse: 80
drv_pwm.c control cmd: 130.
PWM_CMD_SET

drv_pwm.c set channel 0: period: 800, pulse: 40
drv_pwm.c control cmd: 131.
PWM_CMD_GET

drv_pwm.c get channel 0: period: 800, pulse: 40
readback pwm channel 0: OK!

test pwm set channel: 1, period: 1600, pulse: 320
drv_pwm.c control cmd: 130.
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PWM_CMD_SET

drv_pwm.c set channel 1: period: 1600, pulse: 320
drv_pwm.c control cmd: 131.

PWM_CMD_GET

drv_pwm.c get channel 1: period: 1600, pulse: 320
drv_pwm.c control cmd: 130.

PWM_CMD_SET

drv_pwm.c set channel 1: period: 1600, pulse: 160
drv_pwm.c control cmd: 131.

PWM_CMD_GET

drv_pwm.c get channel 1: period: 1600, pulse: 160
readback pwm channel 1: OK!

test pwm set channel: 2, period: 2400, pulse: 720
drv_pwm.c control cmd: 130.

PWM_CMD_SET

drv_pwm.c set channel 2: period: 2400, pulse: 720
drv_pwm.c control cmd: 131.

PWM_CMD_GET

drv_pwm.c get channel 2: period: 2400, pulse: 720
drv_pwm.c control cmd: 130.

PWM_CMD_SET

drv_pwm.c set channel 2: period: 2400, pulse: 360
drv_pwm.c control cmd: 131.

PWM_CMD_GET

drv_pwm.c get channel 2: period: 2400, pulse: 360
readback pwm channel 2: OK!

test pwm set channel: 3, period: 3200, pulse: 1280
drv_pwm.c control cmd: 130.

PWM_CMD_SET

drv_pwm.c set channel 3: period: 3200, pulse: 1280
drv_pwm.c control cmd: 131.

PWM_CMD_GET

drv_pwm.c get channel 3: period: 3200, pulse: 1280
drv_pwm.c control cmd: 130.

PWM_CMD_SET

drv_pwm.c set channel 3: period: 3200, pulse: 640
drv_pwm.c control cmd: 131.

PWM_CMD_GET

drv_pwm.c get channel 3: period: 3200, pulse: 640
readback pwm channel 3: OK!

test pwm set channel: 0, period: 1000000, pulse: 250000
drv_pwm.c control cmd: 130.

PWM_CMD_SET

drv_pwm.c set channel 0: period: 1000000, pulse: 250000
drv_pwm.c control cmd: 128.

PWM_CMD_ENABLE

drv_pwm.c control cmd: 129.

PWM_CMD_DISABLE

BIFE SR 2 5

551 3434 ] BR 8 rt_device_write AT rt_device read Xt pwm £ R 4 /Nl TE 2 T
BZHUE, HRNSEORRTE, A RR R E M S405 R S50 [

52 4 Mek £ rt_device_control , EGECELE 0 JEIE SN 1000000ns, fikHE A
250000ns. fic B oemG, FHEREEIE, 2MFT PWM /Y 0 BIiEH H 25%K PWM {55 . ZERT 3
PP G, 28 b Z0@i . I Je SR 3 AP 5, AR 12 1A , (RN EC B 2 5008 o w9 Bk 95 2 1000000ns
*7/8 , HI PWM I 573ty 87.5%. UL IERE T LCD Bf, ReWSH B RE i m i s
AR 25%; 3 FbJGBise Kl 3 FPJG PR R AR A
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#:19&E LCD
19.1 LCD #EEH

19.2 RTGUI fEH

A RT-Thread A EAE ] RT_USING_RTGUI, H & Tl —se ko amisk, 4
R TR TE v g PRI I

RT-Thread/GUI & — AN F 7 7L (Graphic User Interface) , ‘&% RT-Thread #:4F
RGN A, FHAE—LH 7 RA T RT-Thread #5H Ih6E LRI RT-Thread JE4% M HE At K (1
XANEEH P R A -G8 Rt-Thread b (1) N 2 PS4 AMLIATHIZE L ThEE, Blan AHL
FHR g, WREEER, WRBES e,

RT-Thread/GUI >k FI 1% Gt )% 7 Sl ik 55 5 (CIS) HI £ ¥4 » (AL S %5 7 i/ IR 55 Sm A 22
O E AR I IR S v A R 2, SRR 58 A & P o B AT 5 . IRSS I X 440 4 2 P v
ITEDAEREISE

7t env LB H, EHF

~
[E Administrator: cmd - menuconfi u_‘ﬂ‘:'
= 9 s -

| BN <1> cmd - menuconf ‘ Search = W& =

RT-Thread Configuration
Arrow keys navigate the menu. <Enter» selects submenus ---»> (or empty submenus ----). Highlighted letters
are hotkeys. Pressing <¥> includes, <N»> excludes, <M»> modularizes features. Press <Esc><Esc> to exit, <?»
for Help, </» for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

RT-Thread Kernel ---»>
RT-Thread Components ---
I RT-Thread online packages ---3|
[ ] Enable RT-Thread run without bootloader
[*] Using RT_USING_UART2
[*] Using RT_USING_UART1
(64) The rx buffer size
[*] Using RT_USING_GMAC_INT_MODE
[*] Using RT_USING_FPU
[*] Enable SPIB
[*] Enable SPI1
[*] Enable I2C1

< Exit » < Help » < Save » < Load »

kconfig-meconf_win7 exe*:5412 «180206(32] 1/1 [+] NUM PRI 11826 (2511)25V 5528 1
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Administrator: emd - menuconfig

| BN <1> cmd - menuconf

RT-Thread online packages

Arrow keys navigate the menu.
Pressing <¥> includes, <N> excludes, <M> modularizes
Legend: [*] built-in

are hotkeys.

for Help, </> for Search. [ ] excluded <M>

<Enter» selects submenus ---» (or empty submenus ----)
Press <Esc><Esc> to exit, <>
< » module capable

features.
module

Highlighted letters

IoT - internet of things
security packages ---»
language packages ---»
multimedia packages --->
tools packages ---»

|
peripheral libraries and drivers ---»>
miscellaneous packages --->

—==%

< Exit > < Help »

< Save >

< Load >

-3

kconfig-meconf_win7 exe*™*:5412

Administrator: emd - menuconfig

| BN <1> cmd - menuconf

Search

system packages

Arrow keys navigate the menu.
are hotkeys.

Pressing <¥> includes, <N> excludes, <M> modularizes features.

<Enter> selects submenus ---> (or empty submenus ----).
Press <Esc><Esc> to exit, <>
< » module capable

[ ] excluded <M> module

for Help, </> for Search.

Legend: [*] built-in

Highlighted letters

] Enable GUI Engine ---3

] cairo - Multi-platform 2D graphics library

] pixman is a library that provides low-level pixel manipulation
] lwext4: an excellent choice of ext2/3/4 filesystem for microcontreollers.
] partition: A simple partition for block device in rt-thread.
1
]
]
1

fal: Flash Abstraction Layer implement. Manage flash device and partition.
SQLite: a self-contained, high-reliability, embedded, full-featured, public-domain, S
RT-Thread Insight: probe tool for RT-Thread
LittlevGL2RTT: The LittlevGl gui 1lib adapter RT-Thread

I]t
[
[
[
[
[
[
[
[

< Exit > < Help » < Save > < Load >

kconfig-mconf_win7.ex
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Administrator: emd - menuconfig

| BN <1> cmd - menuconf

Enable GUI Engine

Arrow keys navigate the menu.

<Enter» selects submenus ---» (or empty submenus ----)

Highlighted letters

are hotkeys.
for Help, </> for Search.

Legend: [*] built-in

[ ] excluded

Pressing <¥> includes, <N> excludes, <M> modularizes features.

<M> module

Press <Esc><Esc> to exit, <>
< » module capable

I-B- Enable GUI Enging

Version (latest)

i

The maximal size of name in GUI engine

Support
Support
Support
Support
Support
Support
Support
Support

PNG i

TrueType font
fnt font

16 height font
12 height font
Chinese font
XPM image format
JPG image format
PNG image format

mage format (with LodePNG) ---»>

< Exit > < Help » < Save > < Load >

kconfig-meconf_win7 exe*™*:5412

Administrator: emd - menuconfig

| BN <1> cmd - menuconf

e GUI E

Enable GUI Engine

Arrow keys navigate the menu.
are hotkeys. Pressing <¥> incl
for Help, </» for Search. Lege

<Enter» selects submenus ---» (or empty submenus ----)
Press <Esc><Esc> to exit, <>
< » module capable

udes, <N> excludes, <M> modularizes features.
nd: [*] built-in [ ] excluded <M> module

Highlighted letters

Support
Support
Support
Support
Support
Support
Support
Support

TrueType font
fnt font

16 height font
12 height font
Chinese font
XPM image format

PG
PNG

image format
image format

PNG image
Support BMP

format (with LodePNG)
image format

===3

Use image container

[
Enable the example of GUI Engine

< Exit > < Help » < Save > < Load >

kconfig-mconf_win7.ex

SR )EIBAT pkgs —update, TFAEECELFHIML, R
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F - —— e
Administrator: cmd o (e S

EE <1> cmd

rtthread.elf rtt

with

e
latest is downloa

11 [+]
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F20E HERISBMECHRE

20.1 RT-Thread #8010

12.4 Fiyi ) T anfalff B RT-Thread A #5320, (BX TIRER UL, W 9 S — A5 450K
SIREFF AT RE S EONE B, AT VEARIR I g S — N & IS RER, FRLL GPIO Lf—A
OB led BT AT ULRA o

20.2 WA UILI RO

RT-Thread W &% K0S T BRI, L AEZE RS H:
1* AFEM R O (FR KSR AR AE) */
rt_err_t (*init) (rt_device_t dev);
rt_err_t (*open) (rt_device_t dev, rt_uint16_t oflag);
rt_err_t (*close)(rt_device_t dev);
rt_size_t (*read) (rt_device_t dev, rt_off_t pos, void* buffer, rt_size_t size);
rt_size_t (*write)(rt_device_t dev, rt_off_t pos, const void* buffer, rt_size_t size);
rt_err_t (*control)(rt_device_t dev, rt_uint8_t cmd, void *args);

X R BRI AE RT-Thread BE#¢43% FUEAT Us A SR BRJIRZ 45 10 (i s #84F
P O 5 e IR R e L), &l 20 7

rt_device_init() driver_init()
rt_device_open() driver_open()

- | N] rt_device_close() |\ driver_close() L N -
LJERLH /| rt_device read() [/ driver_read() m4 VOB
rt_device_write() driver_write()
rt_device_control() driver_control()

20. WA SR A IRSNAR T O B
pe. o < e R o N N = o A WP Sl A £ v S T I DN 7 1 = A
rt_device_read % 3T & A ISR E:AE, HZERSETAH rt_device_find SRAFAHXT B 15 %
IR, TTEE A rt_device_read I, AR A FHIX AN A AR BT SL IR BN ) driver_read. 1/0 %
BRI IX ASAME L (rt_device_init/open/read/write/control) , X N 3115 £ B BH AL )
NN (driver_init/open/read/write/control £5) , A DLIA N R JZ B 4% BR B A Z0HR AL ) 422
=,

203 WHABSISLHHPE

TESEI—/™ RT-Thread %45, ] DLW R KR BREAT T — L85 44 (1% % Ik 3)),
BIANCAK B XS B &30, 1S EMGAEM. GUI Hp=ET) -

1) %M RT-Thread X G, § X 4.

g awmMER: © XA A A RIS, R)ERMER RT-Thread 34 il L)
user_data T84t ;M struct rt_device &5 K  HEATIRA:

2) S RT-Thread 1/0 & B & LK) 6 DM adLic s M

UG AT DL 25 B ORI 2R rt_err_t [T BRINIR Bl RT_EOK; fR¥E B LM% % 28 e
X HCHIRAHIRE . FlR/En el 2 MR &R T (Eldr 10 2, k&
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FEOnUSEHE—ER O, AE R 2% 8 5 (] an 25 7 45 35 k) ;
3) MRIEH IR, M E] RT-Thread % & AELL 1,

20.4 ZwEWaNFFEBhIEM

WAL S — RS, SZER LED fEH], iZMhEN 772,

%5 IR IR N ACHD test_driver.c, F#H8 20.3 Fb BN AT S .

HSEA T led_device WA IS A& LT —A ledl 545, BE T led W4 il I
gpio M5 . HH led_device v H O A A B4R 450, 10 M 2% B 2 B 3

RT-Thread ¥ &4l HL ] user_data 5%t L
struct led_device

int led_num;

¥
struct led_device ledl =
led_gpio,
¥
struct rt_device led1_device;
HRGm's 7T W &WSNZ B0, SZBLT RT-Thread /0 # & B rbsg i 6 M A L&

B
[* RT-Thread Device Interface */
static rt_err_t rt_led_init (rt_device_t dev)

{
struct led_device* led_dev = (struct led_device*) dev->user_data;
I ¥lEtk
rt_kprintf("Init gpio! gpio_num = %d \n", led_dev->led_num);
gpio_init(led_dev->led_num, gpio_mode_output);
return RT_EOK;

}

static rt_err_t rt_led_open(rt_device_t dev, rt_uint16_t oflag)

return RT_EOK;
}

static rt_err_t rt_led_close(rt_device_t dev)

return RT_EOK;

}
static rt_size_trt_led read (rt_device_t dev, rt_off_t pos, void* buffer, rt_size_t size)
{
return RT_EOK;
}

static rt_size trt led write (rt_device_t dev, rt_off_t pos, const void* buffer, rt_size_t size)

{

return RT_EOK;
}

static rt_err_t rt_led_control (rt_device_t dev, rt_uint8_t cmd, void *args)

{

struct led_device* led_dev = (struct led_device*) dev->user_data;
switch (cmd)

{

case 1:
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gpio_set(led_dev->led_num, gpio_level_low);
break;

case 0:
gpio_set(led_dev->led_num, gpio_level_high);
break;

}
return RT_EOK;

A EM ] RT-Thread BCAHESRH, K3 L JEF2 OV 55 1) B SEBrI 232 DB Aol k, e
L) E ity S SRt
rt_err_t rt_hw_led_register(rt_device_t device, const char* name, rt_uint32_t flag, void *user_data)

{
device->type = RT_Device_Class_Char;
device->rx_indicate = RT_NULL;
device->tx_complete =RT_NULL;

device->init =rt_led_init;
device->open =rt_led_open;
device->close =rt_led_close;
device->read =rt_led_read;
device->write =rt_led_write;
device->control = rt_led_control;
device->user_data = user_data;

/* register a character device */
return rt_device_register(device, name, RT_DEVICE_FLAG_RDWR | flag);

}
20.5 w5 NAERNRES)

DA BEEN (4 CRS Y -
/*

* R gpio 1 % I AR SR
* led [A#F 10 K
*/

void test_driver(void)

{
inti;
static rt_device_t led_device;//led B¢

rt_hw_led register(&led1l_device, "led1”, RT_DEVICE_FLAG_RDWR, &ledl);
led_device = rt_device_find("led1");
if (led_device != RT_NULL)
rt_device_init(led_device);
for (i=0; i<10; i++)
rt_device_control(led_device, 0,RT_NULL);
rt_thread_delay(100);

rt_device_control(led_device, 1,RT_NULL);
rt_thread_delay(100);

}
}
return ;
}

#include <finsh.h>
FINSH_FUNCTION_EXPORT(test_driver, test_driver e.g.test_driver());
I SHE] msh m&FIFRR %
MSH_CMD_EXPORT (test_driver, test_driver);
1t finsh FFIZ{T 4 test_driver, &5 rt_hw_led_register p& 5073 M 7773515 % led1”;
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HIRAE R G R BNZ & & )18 F R BRI rt_device_control #2Hi% ¥ 5, AT T T A2
i1 ledl, i led [Nk 10 VX%,
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