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IAR Systems Product Setup

‘Welcome to |AR Sypstems Product Setup

welcome to the |AR Systems zetup program. This program
will install 1AR Embedded ‘workbench for MCS-51 on your
computer.

Information about the installation procedure can be found
in the QuickStart card and in the Installation and Licensing
Guide for AR Embedded Workbench,

The GuickStart iz & printed card included in your product
package. It iz alzo available in PDF format from the main
Autorun screen,

Thiz Product Setup was created with AR Product Setup

QIAR tool w2184,

SYSTEMS

IAR Embedded Workbench

Mext > Caticel

1222
3) FERVFAI MY
IAR Systems Product Setup |

IAR Systems Software License Agreement @IAR
SYSTEMS

Prezs the PAGE DOWH key to zee the rest of the agreement.

This iz an evaluation releaze of the zoftware, zalely intended for TESTING and -
EVALUATION purpozes.

Other use than for evaluation and testing is prohibited. 14R Systems has no obligation to
pravide support or related services, and gives no warranties.

IN MO EVENT SHALL 1&4R SYSTEMS BE LIABLE TO THE OTHER FOR ANY DIRECT,
INDIRECT, INCIDEMTAL, SPECIAL, CONSEQUENTIAL, PUNITIVE OR TORT

DAMAGES OF ANY NATURE OR KIND WHATSOEVER, INCLUDING BUT NOT

LIMITED TO LOST PROFITS, IN CONMECTION wWITH OR ARISING OUT OF THE USE .

['o you accept all the terms of this License Agreement? If wou don't accept, the installation iz
cancelled. Tainstall 1AR Embedded Warkbench for MC5-51, you rust have read,
understond, and accepted this agreement.

¢ Back Accept | Cancel

K 1.2.2.3 B2 VPRI
4) FINIEFRIF S5 KEY, FA 200~ SHEHE
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RS HE

AN INTELLIGEN

IAR Systems Product Setup

&
EX

Enter User Information %
SYSTEMS

Enter your name, the name of your company, and wour |4 Embedded Workbench for MCS-51
license number.

I ame:

Company: |nn

The license number can be faund on the CD cover.
Licenzeatt: |891 4-145-B66-5538

< Back Mext > | Cancel

1.2.2.4 BINFA 5

IAR Systemns Product Setup e

Enter Licenzse Key ‘E'IAR

SYSTEMS
The licenze key can be either your QuickStart key or your permanent key,

If you enter the QuickStart key (found on the CD cover), you have 30 days to try the product out.
If you have received the permanent key via email, pou paste it into the License Key textbo.

License #: |891 4-145-B66-5538

Licenze Kew

T TYHZPDASMBANY Y1 FRHALPS 7MD OB 4MPERJBX71PEFLYS SFY 0K TEEPO3TITHS
BHYHIFBAZ G2 A 2G 6K HEYBARAT TLANZWRERE SHOXPEDRUTEHALK Y UNALINZ 4300
[ WU £ HT GOFDLEH 3D RUPHES PAPGLYSCUL T 20 M1 I TCF GAs 0B M EATTE #
VENWE0ET-EY" wersion "0A_WIN", no expiration date, exclusive

Read Licenze K.ey From File

C: Browse. ..

< Back Mest » | Cancel |

1.2.2.5 B\ KEY

5) WHB KL, next:

IAR Systems Product Setup |t

Select Destination Folder %
SYSTEMS

Setup will inztall IAR Embedded Workbench for MCS-51 in the fallowing folder.

Toinztall in this folder, click Mext. Ta install in a different falder, click Browse and select
another folder.

Destination Folder

C:h..AEmbedded Workbench 5.3 Evaluation version Browse...

¢ Back

Cancel |

17

http://www.i-csource.com



| RARE LURMRIIR L TP LLRIESE

1.2.2.6 Z¥ikiE

6) LEFETEA LA, next:

IAR Systems Product Setup

|
Installation Type %
SYSTEMS

Select the type of installation you want to perform.

All components will be installed. Recommended for most users.

" Custam “rou may chooze the components you want to install. Recommended
far experienced users.

Install5hisld

< Back | Mest > I Caticel

1.2.2.7 3R
7) next:

IAR Systems Product Setup |t |

Select Program Folder %
SYSTEMS

Setup will add program icons to the Program folder listed below. Y'ou may type a new folder
harne, of zelect one from the existing folders lizt.

Prograrn faolder:

i Embedd

Existing folders:

360 il |_|
WOZTE AL —
Accessones

Acer

AcerSystam

seerF I IR E

Administrative Tools 2

Install5hisld

< Back | Mest » I Cancel

K 1228

8) next:

http://www.i-csource.com 18
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. et

IAR Systems Product Setup

Review Settings Before Copying Files @IAR
SYSTEMS

Setup has enough information to start copying the program filez, |F pou want to change any
settings, click Back. If you are satisfied with the zettings. click Mest to begin copying files.

Current Settings:

ser Infarmation
aub
1]

m

License Nurmber
8914-145-666-5538

Installation Folder
C:\Program Files [86)\AR Systems\E mbedded ‘Workbench 5.3 Ewaluation version

< Back Cancel
1.2.2.9

9) FHIR LR
IAR Systems Product Setup x

(|
Performing Operations %
SYSTEMS

|14R Embedded “Workbench for MCS5-51 Setup iz perfarming the requested operations.

C:h MB05T vsrchibhdlibmodif.
| 2%

Cancel

KB 1.22.10 2235k

100 ZAE5E R

19
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IAR Systems Product Setup

Setup Complete

Setup has finished installing 1&R Embedded YW arkbench for
MCS-57 on your computer,

The release notes are available from the Start menu.

W Yes, | want to read the release notes:

W “es, | want to launch 14R Embedded Warkbench.

Click Finish to complate Setup.

SIAR

SYSTEMS

IAR Embedded Workbench

Firizh |

1.2.2.11 22358 h%,
2.ZStack-CC2530-2.3.0-1.4.0 ZigBee Mh AR 31312
1) X5 ZStack-CC2530-2.3.0-1.4.0 FF G223

@1\;}1'| . v FHEHL » work (E) » CBT-SuperlOT 38 » CC2530 tools b tools

Hil - BEEIER - HE P
i =i : = EH
r ER ERTH
& E B zstack-CC2530-2.3.0-1.4.0 2010/1/17 17:3
E =
RSl tin sl ol iiva=1
Sl S

1.2.2.12 Wik 34
2) % Modify, next:

Texas Instruments ZStack-CC2530-2.3.0-1.4.0 - InstallShield Wizard | |
Welcome ‘ ;
Modify, repair, or remove the program. h

welcome to the Texas Instruments Z5tack-CC2530-2.3.0-1.4.0 Setup Maintenance progranm.
Thiz program letz pou modify the current installation. Click one of the options below.

@ Madify

Select new program features to add or select currently installed features to
remove.

) Repair
ﬁ Reinztall all program features installed by the previous sstup.

) Remave

@ Femove all installed features.

< Back [ Mext > ] ’ Cancel

B 1.2.2.13 PRy 2245
3) PR T A
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Texas Instruments Z5tack-CC2530-2.3.0-1.4.0 - InstallShield Wizard
Select Features
Select the features zetup will install
Select the features you want to install, and deselect the features vou do not want to install.
Drescription
Z-5kack
[W1Z-Corverter
0.00 MB of space required on the C drive
46490619 MB of space available on the C diive
Irstalls higld
’ < Back " Mewt > | [ Cancel

K 1.22.14 TH
4) WG,

Texas Instruments ZStack-CC2520-2.3.0-1.4.0 - InstallShield Wizard |t e

Setup Status

The InstallShigld Wizard is modifving Texas [nstruments 25tack-CC2530-2.3.0-1.4.0

Install5hield

Canecel

1.2.2.15 Z3EHERE

Texas Instruments ZStack-CC2530-2.3.0-1.4.0 - InstallShield Wizard

Maintenance Complete

InstallShield \Wizard has finizhed performing maintenance
operations on Texas Instruments ZStack-CC2630-2.3.0-1.4.0.

¢ Back Cancel

21 http://www.i-csource.com



S » e
LIRIRIIH T E LB SS
K 1.2.2.16 ZH5EHRL
3.Setup_SmartRFstudio_6.11.6.exe 1j E2S Kz &3t FE

1) X Setup SmartRF Studio 6.11.6 JF4A %235, next:

ﬁ‘ Texas Instruments SmartRF Studio (6.11.6) X ]

Welcome to the InstallShield Wizard for

{l‘; TExAs SmartRF Studio (6.11.6)
INSTRUMENTS

The InstallShield(R) Wizard will allow you to modify, repair, or
remove SmartRF Studio (6.11.6). To continue, click Next.

m

ack [ Next > ] [ Cancel

12217
2) next:
ﬁ Texas Instruments SmartRF Studio (6.11.6) [ |
Program Maintenance % 3 .
SmartRFE Studio
Modify, repair, or remave the program.
Change which program features are installed. This option displays the
Custom Selection dialog in which you can change the way features are
installed,
Repair
Repair installation errors in the program. This option fixes missing or
corrupt files, shortcuts, and registry entries.
~) Remove
@ Remove SmartRF Studio (6.11.6) from your computer.
& |
Installshield
[ < Back ][ Mext = ] [ Cancel
PRI He
Bl 1.2.2.18 3kt
3) next:

http://www.i-csource.com 22
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‘_ﬁ! Texas Instruments SmartRF Studio (6.11.6)

Custom Setup
Select the program features you want installed.

SmartRF® Studia

Click on an icon in the list below to change how a feature is installed.

SmartRF Studio
=3 ~ | Documentation
= = | Drivers

InstallShield

Feature Description

This feature requires OKE on
your hard drive.

=

][ Mext = ] [ Cancel

1.2.2.19 225 3ETH

4) Install:

ﬁ' Texas Instruments SmartRF Studio (6.11.6)

Ready to Modify the Program
The wizard is ready to begin installation.

SmartRF® Studio

Click Install to begin the installation.

exit the wizard.

InstallShield

If you want to review or change any of your installation settings, dick Back. Click Cancel to

’ < Back

" Install | [ Cancel

K 1.2.2.20 JTah2edE

23
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_&' Texas Instruments SmartRF Studio (6.11.6) [erez o]

“v’f TEXAS

INSTRUM ENTS The InstallShield Wizard has successfully installed SmartRF
Studio (6.11.6). Click Finish to exit the wizard.

InstallShield Wizard Completed

I_J-‘ Place shortcut on the desktop.

K 12221 2358k

6) ¥ EARE T R RS USB #4558 PC ML, 7F Windows XP R4 T,
RGBS PN R XHEHE, & A . SN

LAFFEES

T MR BPES T

ST
ISR

Chipcon SEFO4ER

(V) MPEMEHTAEE o BNE . FRTE
i REA.
RBP4

@ Eh R T T !

O WIIERIE B ) ©
B, Fad T—57 .

[Ff=#w> [ 2w |

K 12222 Hzhweds

7) 1A= A RIFE R B R G . RO LR 5 INEN JE SR 58 O AE,
Se B A
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irmmne

LUEENR B FZ R FELRIEFH

HHF RS

FRIRBFEF AT

\i IZEESEETSM T TSR s

; Chipecon SEFO4EE

BExFEF ., HEE “TRT .

1.2.2.23 LA
4.Setup_SmartRFProgr 1.6.2 %5 T H%Z3ETE
1) X7 Setup_SmartRFProgr 1.6.2 %%, next:

ﬂ SmartRF Flash Programmer (1.6.2) - InstallShield Wizard e |

Welcome to the InstallShield Wizard for
SmartRF Flash Programmer (1.6.2
TEXAS o9 (1.62)
INSTRUMENTS
The InstallShield(R) Wizard will install SmartRF Flash
Programmer {1.6.2) on your computer. To continue, dick Next.

WARNMIMNG: This program is protected by copyright law and
international treaties.

< Back [ Mext = ] [ Cancel ]

12224 5T HZH

2) next:
ﬁ' SmartRF Flash Programmer (1.6.2) - InstallShield Wizard (S|
Destination Folder e \ SmartRF Flash
Click Mext to install to this folder, or dick Change to . 1. Y Programmer

install to a different folder,

G Install SmartRF Flash Programmer {1.6.2) to:

C:'\Program Files (x86)\Texas Instruments\SmartRF Flash

Programmer,

InstaliShield

[ < Back ][ Mext = ] [ Cancel ]
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1.2.2.25 wHpkE
3) EFETEEE A, next:

ﬁ SmartRF Flash Programmer (1.6.2) - InstallShield Wizard [ |

Setup Type SmartRF Flash

Programmer

Choose the setup type that best suits your needs,

Please select a setup type.

@ Complete
All program features will be installed. {(Requires the most disk
space.)

Choose which program features you want installed and where they
will be installed. Recommended for advanced users.

Installshield
[ < Back ][ MNext = ] [ Cancel
1.2.2.26 8% %
4) Install:
ﬁ SmartRF Flash Programmer (1.6.2) - InstallShield Wizard [ |

Ready to Install the Program SmartRF Flash

Programmer

The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

InstallShield

[ < Badk ][ Install ] [ Cancel

1.2.2.27
5) ZEELFRIT
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ﬁ SmartRF Flash Programmer (1.6.2) - InstallShield Wizard (== -]

Installing SmartRF Flash Programmer (1.6.2) ) 1 SmartRF Flash
The program features you selected are Programmer
being installed. =
_ALd] Please wait while the InstallShield Wizard installs SmartRF Flash Programmer
i {1.6.2). This may take several minutes.
Status:
| |
InstallShield
. 2o Y
1.2.2.28 3t
72 g
6) AT
_ﬁ' SmartRF Flash Programmer (1.6.2) - InstallShield Wizard |

InstallShield Wizard Completed

{Wﬁms
INSTRUMENTS

The InstallShield Wizard has successfully installed SmartRF
Flash Programmer (1.6.2). Click Finish to exit the wizard.

[¥] Place shortcut on the desktop.

K 1.2.2.29 2358k

2.2 IPv6 fEHR

ICS-IOT-CEP £ IREMIEMNF- &, IPv6 BEHRH 32 £/ e M RE IR IO AER) STM32W108 4k
A, H AL windows HF A IS FH A A2 ik A AT K5 TAR EWARM 1 Cygwin
Linux 385, ZIF KA EER Cygwin T RS IAR(ZRiF#s) L HEACA 52 IPve FEEL A FE
9wk S T #.

o BURBWETIE
D AR RTT K35 IAR EWARM 5.41 22354,
2) J-LINK IRF)FE P 22 3,

3) cygwin-2011-11-2.isz Y4 5i1%, Daemon tools FE LK
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EYEENR B Z R FELHIEFH

¢ BfRR

LIRARERIF K E IAR EWARM %3
PR ARSI E— 12,1 N, XEAFEER

2.Cygwin S IE %3

1) {#H Daemon tools FE#LYGIRFT I cygwin-2011-11-2.isz Yo AL B 15 0 20 55 .

Cyzwin Setup

O

Cygwin Net Release Setup Program

This setup program is used for the initial installation of the
Cygwin enviranment as well as all subsequent updates. Make
sure ta remember where you saved it.

The pages that follow will guide you through the installation.
Please note that Cygwin consists of a large number of
packages spanning a wide variety of purposes. We only
install a base set of packages by default. You can always run
this program at any time in the future to add, remove, or
upgrade packages as necessany.

c

Setup exe version 2.738

Copyright 2000-2010
http:/ A cyqwin.com.

FZFoo [ =8|

1.2.3.1

EipiRs 33)

2) T B2, 1 Install from Local Directory:

“' Cygwin setup- Choose Tnstallation 1ype
Choose A Download Source

Chooze whether ta install or download fram the intermnet, or install from files in
a local directory.

() Install from Intermet
[downloaded files will be kept for future re-use]

() Download Without Instaling

t—F®|F-Fm | |

HiH

]

1232 MARMHZ%:

3) %% root Hakik#E BRIA ¢ B cygwin
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Cyewin Setup — Choose Installation Directory |Z||E|rz|

Select Root Install Directory
Select the directory where you want to install Cygwin. Also choose afew ==
installation parameters.

Root Directory

| Coeygwin] | [ Browse ... ]

Install For

(® All Users (RECOMMENDED)
Cygwin will be available to all users of the system.

) Just Me
Cygwin will still be available to all users, but Desktop lcons, Cygwin Menu Entries, and

important Installer information are only available to the cument user. Only select this if
you lack Admiristrstor privileges or f you have specfic nesds. | pagge=py

(IZF®)Ffftw) [ BE

K1.233 ZHEHR
4) HEEAM A, WIELPREN, T8 AR EOEIRE T I Ho\release H 3%:

Cyewin Setup — Select Local Package Directory |Z||Elrz|

Select Local Package Directory
Select a directony where Setup should look: for downloaded installation files. L=

Lacal Package Directory

H:'release | [ Browse...

fEt—fe|Ff-Ffw:] [ B |

Kl 1234  EFHFIEIK release H
HE, ZHFALERE, BEFRAUOCIKT R release H3, 41 LLIEffZ%E,
5) PR, AT DURYE BT kR, BOARDTT,
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Cyewin Setup — Select Packages g@

Select Packages E

Select packages to install

§eamh|:| OkKeep OPFev ®Cuim OBop

Category Hew B 5 Size Package
B 411 &% Defamlt

heceszibility & Default |
Admin &¥ Default

frchive & Default

Andio &F Defanlt

Baze &F Defanlt

Databaze &¥ Default

[ Dewel &% Default LY

<
Hide obsolete packages

|

(IZF®)Ffftw) [ BE

Kl 1.23.5 % packages
6) JFahzeds, AMATHER, FFERAE AR 2 [(2) 4G) Rk T 223 .

9% — Cygwin Setup [.- :.E D_(|
This page displays the progress of the download or installation. C
Installing
coreutils-8.14-1

Jusr/bin/csplit.exe

Progress: (NN |
Tetal: [WNN |
Disk: T ]

Bl 1.23.6 JFIR#s
7) YT, BN TEATOIE Singular Al cygwin PebE i .

Cyewin Setup — Installation Status and Create Icons |Z||E|rg|

Create lcons
Tell setup if you want it to create a few icons for convenient access to the o
Cygwin environment.

[¥] Create icon on Desktop
Add icon to Start Menu

Installation Status
Ingtallation Complete

HRiH
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1237 235

2.3 Bluetooth/WiFi &k

ICS-IOT-CEP £ IhReWBE - &, Bluetooth f it 5 WiFi A% FAHF 1 32 A7 & Mk BEAIG
THFERT STM32F103 /b3 2%, H EA7#l windows FF &AL 2 IAR &R H K. %
RINERER T H AR AL PR S EE R 1 KU eR B AN T E S
o EREHELTE

1) BARERIF K FFEE IAR EWARM 5.41 2234
2) J-LINK IRBHFEF 23556

¢ B

1. MARERIF RKIFE IAR EWARM 23
1) $THF IAR 3 a3 N 2238 5L .

= : MR s Forh

1]

/ autorun

, doc

J dongle

J drivers

, ewarm

J license-init

, windows
@ autorun
¥ | autorun

[E] 1AR kegen

1.2.1.1 T %%a
2) % F% Install Embedded Workbench %35 %6 177

Welcome to IAR Systems
IAR Embedded Workbench® Evaluation for ARM

-
{5) OuickStart installation information

‘ ﬁ Install IAR Embedded Workbench®

S
View the release notes

"}L View the product documentation

‘-:L Install Adobe Acrobat Reader

i Install drivers

@ Explare the CD _
B ©IAR

Kl 1212 %3 IAR()
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® Japanese

Welcome to IAR Systems

IAR Embedded Workbench(R) Installation

You must have a license number and an installation key in order to
install this Evaluation edition of IAR Embedded Workbench.

Please follow these steps:
1. Click on the Get a license link below to get a license from the IAR website.
2. You will receive an e-mail with your license number and installation key within a few minutes.

3. Click on the Install IAR Embedded Workbench[R] link below to start the installation.

Get a license [requited before installation)

‘ Install IAR Embedded Workbench®

¢ Back -
©IAR
SYSTEMS

Wi, 1ar. com

1.2.1.3 %I TIAR(Q2)
3) #NIAR “Zdit 2, L+ Nexto

IAR Embedded Workbench for ARM 5.41.2 Evaluation |

Welcome to the InstallShield Wizard for IAR
Embedded Workbench for ARM 5.41.2
E valuation

The InstallShield Wizard will install 18R Embedded
‘whorkbench for ARM 5.41.2 Evaluation on wour computer.
To continue, click Next.

©IAR |

SYSTEMS |

< Back [ Mext > ]I Cancel |

Kl 1214 %23 IAR(Q)
4) #EN License 5 Hi A\ At -

IAR Embedded Workbench for ARM 5.41.2 Evaluation o

Enter Uzer Information @IAR
SYSTEMS

Enter your name, the name of your company and your |4F Embedded Wworkbench for SR
5.41.2 Evaluation license number.

M arme:

Compary:  China

Can be found on the CD cowver, or via e-mail registration
Licenset:

http://www.i-csource.com 32



LYY W TFELBIGEE Cemmeie

K 1.2.1.5 AR5 SR License

5) #iN KEY.

TAR Embedded Workbench for ARM 5.41.2 Evaluation (eS|
Enter Licenze Key @IAR
SYSTEMS

The license key can be either your QuickStart key or your permanent key. If you enter the
QuickStart key [found on the CO cover), you have 30 days to try the product out.
If you have received the permanent key via email, you paste it into the License Key textbox.

License #:  1047-932-666-7853
License Kew

O0OPLOS5ROETIPSMCERM10TMDEYEBFH T SJXUJSAESPOGCEAR 7DVBTNTWUZ) 3w E2KIC
SWwWa7BSYSASMEPYCYLA3COMO7SR 7EXIBFOCYRZYGEMYY AU T PAKEPPS3013CL2NLY

BTEDO1E4GPPWRFMDPANHUESMY2444K0ZUVKGSUCS0UTASSKPMA0DDW0BKZ SV
#

Read Licenze Key Fram File

[ < Back ][ Mext > ][ Cancel ]

K 12.1.6 fiAKEY
6) L IAR Biffzdkigts, X BEFBINT C & Program Files, EiINERINZ L.

IAR Embedded Workbeneh FOPARM 5.41.2 Evaluation |3

Choose Destination Location

Select folder where setup will install files. e lAR

SYSTEMS
JEB Install |l4R Embedded Workbench for ARM 5.41.2 Evaluation to:
\ C:A\. AEmbedded Workbench 5.4 Evaluation

[ < Back ][ Next > }[ Cancel J

K 1217 2283 C #BOAE
7) BEN A RE S I .
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IAR Embedded Workben_n ||
Setup Status OIAR

SYSTEMS
|AR Embedded Workbench for ARM 5.41.2 Evaluation is configuring your new software
installation.

Installing

C:A AAtmelhat91 sam3g20-ek \basic-isi-project\basic-isi-project. eww

Cancel

Kl 1218 JTthzes
9) ZHETEK

1AR Embedded Workbench for ARM 5.41.2 Evaluation

InstallShield ‘Wizard Complete

The InstallShield \Wizard has successfully installed 14R
Embedded W orkbench for 4R 5.41.2 Evaluation. Click
Finigh to exit the wizard.

[] Launch 14R Embedded Warkbench for AR b

SIAR

SYSTEMS

< Back Cancel

B 1219 z3E5Ek

2. Jlink 4.20 WEFZETE
1) BT %3 Setup JLinkARM. V440p 3540, FHi%kFE Yes.
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g2

- m) X
HE H5E MAREFIA (2]
U w BHIEEE x Eﬁ Ty I - FHeme
[] #EREREEF * T P 15 ZEPEDHE
BED" BF Hlh BapDl GHD mp BeE R =13 - o R
uEHE" % = " hedi e eABmER
ol E4A w2 17 W
&« v 1 <« Tools » STM328{F > Setup_JLinkARM_V440p v O  {EF"Setup JLinkARM V440p" R
~ O #r h A wm Hl
3 REHIE
e + [ 88 Setup_JLinkARM V440.exe 2011/12/9 19:01 RIFBRER - 10
. 10,
3 FH * o License Agreement B
pai} * .
Please read the following license agreement. Use the scroll bar
= AR * to view the rest of this agreement.
MESHRIFEH Important - Read carefully: -
nettest - " .
This license is a legal agreement between YOU (either an
temp individual o a single entity) and SEGGER Microcontroller
GmbH & Co. KG (called SEGGER).
HithgEH By dowrloading and/or using J-Link ARM software, you
agree to be bound by the terms of this agreement.
@ Onebrive 1. LICENSE ABREEMENT
In this agreement "Licensor shall mean SEGGER except
LNk under the following circumstances:
If Licensee acquired the product as a bundled component of |,
M 3D HE
= Do you accept all the terms of the preceding license agreement?
If 30, click on the Yes push button. If you select No, Setup will
= Es close.
ot
P 5 Yer
2MRE W 1NAE 104 MB

1.2.1.10

2) e Next, kL2 fE.

LA A AR YRS

ﬁ Welcome

Welcome to J-Link ARM 4,40 Setup program.
% This program will install J-Link ARM %4.40 on your
= computer.
Click Cancel to quit Setup, click Next to continue with the
Setup program .

WARNING: This program is protected by copyright law and
intemational treaties.

Unauthonized reproduction or distribution of this program, or any
portion of it, may result in severe civil and criminal penalties,

and will be prasecuted to the maximum extent possible under
law.

K1

3) WEFRIRB) LR RRAE, Rl Next

Cancel

2111 #Z3 F—F
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Setup will install J-Link ARM 4,40 in the following folder.

Tainstall inta a different folder, click Browse, and select
another folder,

‘You can choose not to install J-Link ARM V4,40 by clicking
Cancel to exit Setup.

Destination Folder

C:\ ASEGGERMLinkARM_V440 Browse... | ‘

Cancel
Bl12112 BRIk
4) AR MR, Al Next
28 Choose options 2]

Choose options for creating shortouts

¥ Create enby in start menu

< Back I Mest > I Cancel

B 121.13 6I2Es
5) HENZERSS

Installing =R

2 ° Q

 Current File

Copying file:
C:\. WFlashProjectFiles\LPC2919_MCB2900.flash

&l Files

Time Remaining 0 minutes 30 seconds

< Back | Iext > | Cancel I
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K 1.2.1.14  JFeEzss

6) it X\ SEGGER J-OB {jj H %5 fl ]-OB #%##Rk DLL Updater V4.20p Ftifii, ‘2 3% M)
IAR H&ZI§7 ){—ifﬁ Nexto

SEGGER J-Link DLL Updater V4.40 X ‘

The following 3rd-party applications using JLink&RM.dll have been found:
v/ 1A Embedded Workhench for ARM, Evaluation version 5.41 (DLL V4,10 in 'TC:\Plogram Files (x86)\AR Systems\Embedded ‘Workbench 5.4 E valuation:

Select Al Select None |

Select the ones pou would like to replace by this version.
The previous version will be renamed and kept in the same folder, allowing manual “undo™.
In case of doubt, do not replace existing DLL(s)

‘Y'ou can always perform this operation at a later time via start menu,
Ok I Cancel

K 1.2.1.15  EHEE =
7) SERK Jlink BRENFLF 22

J-Link ARM 4,40 has been successfully installed.

Press the Finish button to exit this installation.

B 121.16 SERZE

2.4 Rfid/fE RIS

ICS-IOT-CEP 2 DJRe kM F 5, Rfid B 545 BA R FHARE 1 8 i STMSS A2
28, H EAHL windows JF R FRESH 12 TAR SWSTMS & R K8 . i%H KB4 H
FRACIZSEE A T R 1 e R A L SRR
o BHRIEMEETIE

1) ARIFRILEE IAR EWSTMS 1.30 iR F 22354
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1) #ENZEETUH, A5 Install, G238

TAER Embedded ¥Workbench

lExtlacting setup .exe

Destination folder

SIAR

SYSTEMS (e ]

1.2.5.1  Jrifzs%

TAE Embedded Workbench for 5THicroelectromnics 5THE 1. 30. 1 _|

wWelcome to the Install5hield Wizard for 1AR
Embedded Workbench for STMicroelectronics
S5TME Evaluation

The InstallS hield “wizard will install 1AR Embedded

“wharkbench for 5TMicroelectronics STMME Evaluation an
wour computer. To continue, click Mext.

SIAR
SYSTEMS

[ Mest» [ Cancel ]

12,62 [k
2) # N License SHi NS, HiA License 5, il Next

Enter User Information @lA

Enter your name. the name of your company and your LA4F Embedded workbench for
S5Thicroelectronics STME E valuation licensze number.

Mame: |%t§f't.5ﬁ):' |

Company: |%’£3€t¢'@ |

Can be found on the COD cowver, or via e-mail registration

Licens=H: | |

Kl 1.2.53 %A license
3) %\ STM8 HJ License number il Key, i Next
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IAR Embedded Workbench for STNicroelectronics STNS 1.30.1 [BX]

Enter License Key @lAR
SYSTEMS

The license key can be either pour QuickStart key or your permanent key. If vou enter the
QuickStart key [found on the CD cover]. you hawve 20 days to try the product out.
If wou have received the permanent key via email. pou paste it into the License Kep textbos.

License H: | 8043-501-666-3331

Licensze Keyw:

WwOBJA9S MFE B OV IIH W CIISDIADEIUDRY T AATRHWMIEKQIHIQCT ME5T 40 0R GOS0 DF
G WA SACHES<OFEANPwW»ILURBG3IAFHAPEVOIZTHZFUZD K2G2) 3UPY 4R 0B ORYD N TOMB
OUTIMWPRZZHAESYRACAH=0T 1 35 EQZIOCF R OM | 304 02 IHRSJOGFENMIOT IKLEHSH

Fead License Key From File

[ < Back ][ Hext > ] [ Cancel ]

1254 HiANKEY

4) JEFE TAR B2 i%4s, sl Next

IAR Embedded Workbench for STNMicroelectronics STES 1.30.1 [3K|

Choose Destination Location = IAR

Select folder where setup will install file=s.

SYSTEMS

G Install |&AF Embedded “Waorkbench for SThicroelectronics STHME

C:% MErmbedded wWorkbench 6 0 E valuation

[ < Back i MHewts i [ Cancel ]

1255  BRiN C HLzediigir

5) i%&F% install, FFoGzedE

IAFR Embedded Workbench for STHicroelectromics S5THE 1. 30-

Ready to Install the Program _—
The wizard iz ready to begin installation. Hﬂ
SYSTEMS

Click Install ta begin the installation.

If pou want to review or change any of wour installation settings. click Back. Click Cancel tao exit
the wizard.

[ < Back Ik Lrstall i [ Cancel ]

1.2.5.6  JFiR=ZedE

6) HENZHEITHE
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TAE Embedded Workbench for S5TNHicroelectronics 5THS 1. 30.1 |X

Setup Status OIAR
SYSTEMS

l14F Embedded “»/arkbench for ST Microelectronics STRE E waluation is configuring pour new
zsoftwane installation.

Inztalling

I ]

IrstallS hield

Cancel

1257 w3t

i® ST LINE and STice Support Package — InstallShis.-- [= |||

Installing ST-LINK and STice Support Package

The program features you selected are being installed.

Please wait while the Installshield Wizard installs ST-LIMK and STice Support
Package. This may take several minutes.

Status:

[---------------------------------------------]

K 1258 25k
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LUK ERNH L LRSS mmaie

B_E. EreERSERES

A FE S48 1CS-I0T-CEP &= eI Z 501 B Fl B AR KA R ST . AT
(R KA BEHR T STMSS KEHE &%, AME D GRS e, WiRIBAZ . IRk, R=ah. =
BRIng e . B AR, ZLANRTSE. FUR. HiFE. RS BURIUATZLAN S A AR RS .
IR 81 STMBS AbFESE—ALFE, JF el H % SRR DML L S To AR
B

WA RINEF], B LD TR WAL AR 0 DA B S AR SO AR 5%, JFid
REPE ) v B AR s A TP, RS b RV RO A S B AT A AT LA

ER: AR RGNS, R B8 DR UE BATE, Escieff Tk EX
RICRSEN, T R AR AR W AR EIUTOR, 32T G CE ) USB2UART FEB_EAE
FE FH P AR A T s A R A P DC AN 27 A A A el e A R !

AR AE T, FIRE R DS I AR A2, JEAR ISR 2 Bl AR n] G R R AR BOR A8
HY, 38T 5 EC B A% R R T P BOR 5 F ARl TR BB TR, X8 7 ] e 7 0 A% T AR AT
I FE AR o
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Cormmne LUEEHRANE T TELRIEED

SEIS—. WAk AL RAS
1. SEHRP

W R REE R R
W RS AR I 1 AR IR

2. SEIOIIE

B % IAR SWSTMS 1.30.
B . ICS-IOT-CEP #2664, Wik AL a8 ik, USB2UART #ibk,

3. LI R

o AR R

BRI AL A 0 2 T35 . T3 (Reed Switch) ARG FE BEIT L, &—Fh
FERURIRF IR IT O o e B H AT P BRMAPERT RS« TeRE IS W (0 <2 385 e, AT 38 AT
F=AMMEHE AR RIS Fr o IXEEEE R il s R A FEAT TR R AR (B %) B Y B
WER, BOEENTATEIRNSE i i E R, IR € R B B LA AR ) O T
oCH Il L. TR H RO R G Ry L ARV e ARG, S ETIT
RAHEL, & XA P e 5m5E 0 s, A AT SEVE R &

s ORI itk
N
< = =

fak 23D oo W |

K 3.1 #iE R
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CEEITERE

OFF

= ~
n s g
} 0
OFF

ON

K33 R Ek

Bias System

i B X TAET7 50

E |
I ON

OFF

Bias magnet

i LR B

Shield System

Btk X TAETT

= : S

OFF ON

s | =

OFF
- ZZZZZ7H

eZzZzzzezn
Magnetic material

WAL B

o RN AL R R E R

Kl 3.4 TAE A
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unmmne L UREIRAN LN LBA S

Ul
—Le| PD4 (HSYBEEP / TIM2_CHI/UARTI_CK
R PD3 (HS)/AIN4/TIM2_CH2/ADC_ETR [20—0OGH 10
Sensor TXD O—=x= PD5(HS)/AINS/UARTI TX o
— 4 PD2(HS)[AIN3][TIM2_CH3] ke
= Sensor RXDO—=2> PD6(HS)/AIN6/UARTI_RX e
4 PDI(HS)/SWIM ="—0 Sensor SWIM
Sensor RST O—=x NRST 17
. PC7(HS)YSPI_MISO[TIMI_CH2] r=—
W= OSCIN/PAL 16
PC6(HS)/SPI MOSI [TIM1 CHI1] —
w<Eel oscoutpaz s
= PCS (HS)/SPI_SCK [TIM2 CH1]| k==
(]ND-I”— vss "
g PC4(HS)/TIM1_CH4/CLK_CCO [AIN2] [TIMI_CH2N] r&—
VCAPF—"— VCAP B
1 g [TIMI_CHIN] [TLI] TIMI_CH3 /(HS)PC3 r=—
= DV33}—— vDD
GND - S — 12
10 [SP1_NSS] TIM2_CH3/(HS) é?\?c’ETR] B
v LED O—x+ 1 /
REFT £ R3S - - [TIML_BKIN] I2C_SDA/T)PB5 F
STMS8S103F3

K 3.5 fLlias i 2

WEHE PR, B IAL RS T3 Wi, =4%% 8050 #1l, LED3 %8°K, GH_IO
W S YR R AR, TEE S, ARG 8050 S, LED3 5%, GH IO H#id
K HF, STMS ELHUERE GP_IO 51 i) PD3 10 H - F¥uE, HIWr 2 EAE RS, HiEs e i
W HRES .

o  JRESOHT
RN

void UART1_SendString(u8* Data,ul6 len)

{
ul6 i=0;
for(;i<len;i++)

UART1_SendByte(Data[i]);
}

void UART1_SendByte(u8 data)

{
UART1_SendData8((unsigned char)data);
/* Loop until the end of transmission */
while (UART1_GetFlagStatus(UART1 FLAG_TXE) == RESET);

}

W EAEE T, UART, LED 4T, SZHUfCHEIn T

u8 CMD rx buf[8]; // frlZErhX

u8 DATA tx_buf[14]; // & [BI ¥ 522 v X

u8 CMD ID=0; // @& F5

u8 Sensor_Type = 0; // f&IKZEAI YRS

u8 Sensor ID=0; // MHIFZRAUE RIS

u8 Sensor Data[6]; // f&IEEEHEIX

u8 Sensor Data Digital = 0; // #7-2RMAL R IR H

ul6 Sensor Data Analog = 0; // 4 AL AR £ Hin

ul6 Sensor Data Threshod = 0;// FE4LIA%L B3 RI{E

/% ARIEA R R B A AR AT B2/
Sensor_Type = 1;
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ipmee

Sensor ID =1;

CMD ID =1;
DATA tx buf[0] = OXEE;
DATA tx_buf[1] = 0xCC;
DATA_tx_buf[2] = Sensor_Type;
DATA_tx_buf[3] = Sensor_ID;
DATA tx buf[4] = CMD ID;
DATA tx_buf]13] = OxFF;
delay _ms(1000);

while (1)
{
1 BRHAL A5 B b
if(GPIO_ReadInputPin(GPIOD, GPIO_PIN 3))
Sensor_Data_Digital = 0; /I Tk
else
Sensor_Data_Digital = 1; ER 37

1 A B
DATA tx buf[10] = Sensor Data Digital;

1 RIE B W
UART!1_SendString(DATA tx_buf, 14);/ & 0 k1%
LED_Toggle();
delay ms(1000);

}
4. LB R

1) 5 e RATECAR BREGHE B SEIR AR Y E AR B AU A O L, AT ST-Link Ad & JTAG
Fe et BIARA ST-Link AREH) JTAG M L, /e B — i) USB £kid £ PC HLHJ USB
B, GEREEARCERY N 97 SR AR SRR A Ay (AT LED AT HE),

Mg e .

2) FATH TIAR SWSTMS 1.30 ¥, 4THF.\1-Sensor ikl 4% /%45 \Project\Sensor.ew

45
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 CEeliid
Wo

File Edit View Project Tools Window Help
DD & & BB

‘Workspace =x
[Dehug ~1r

Files pEa -
BY=TMFRCE31 STMB - Deobug | » | |
=1 C3 StPeriph_Drivers

| stmis_beep.c

| strmBs_clk.c

| strmBs_exti.c

| strmBs_flash.c

| stmBs_gpio.c

| stmBs_spi.c

| stmBs_timd.c

| stms_uan2.c

3) fTIFJG i “Project” NI “Rebuild All” B ik TR AFAHE “Rebuild Al
17 fEEATH TG

EZIAR Embede

d DE
File Edit View [Project| Tools Window Help

DEEa| Add Files...
Workspace Add Group...

Debug Import File List...

Files Edit Configurations...

=2 Sensor - C T —

&1 3 StPerip)
[£] stm8s! Create New Project...
git:gz Add Existing Project...
[E1 stmas! Options... Ale+F7
€] stmBs
[ stmas Source Code Contral
[ stmis
@ 6] stmas, Make =
[ stmBs; Compile Ctrl+F7
[ strns Rebuild All
& [21 stmis i
61 stmis Bemw
= [ stmis Batch build... E8
[E] stmBs; )
) stmés Stop Build Cirl+Break
=& [E1 stmBs Download and Debug Ctrl+D
€7 stmis,

= User Debug without Downloading
1 Dela: Make & Restart Debugger Ctrl+R
[— E) Dela; Restart Debugger Ctel +Shift+R
= @ LED.o -
I— [ LEDN Downloa.

4) i “Rebuild All” mikse)a, L, TR,

Total number of errors: 0

Tatal number of wamings: [

5y gk ER iRk, ik < 2220 i Download and Deb
ug TS,

-
Downloading Application

D ownloading file:
D:ARFIDAProjecthDebughE #ettFRCE31_STHME.0

6) WS, EAERBEEN AR FICR ok, EERIFGRIER USB # 8 s
., ¥ USB2UART #iH () USB £ki%E#: %] PC ML USB i 1, ARG 8 O TH, BELT
B, JRERE 115200, 8 NN, —AMFIEAL, TBRAL.

7 FREEIRE B O BORE 14 N7, 8 1A 2 e R sk, 53 i
PRBRRAL, 5 4 M T RALRSE ID, 5 S iR A A ID, 5B 6 A B 11 A
FEHEARNL, FAEE 11 A R AR PR, 58 12 MRS 13 A R R, 28
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AN INTELLIGENC

irmmne

14 FEF T REE

Bt 3R[E “EE CC 01 01 01 00 00 00 00 00 00 00 00 FF” B}, % 11 fr==5h
“0” I, FoRTCWE, IR[FE “EE CC 01 01 01 00 00 00 00 00 01 00 00 FE” If,%% 11 fif
TN 17 BREBREW.

Sensor ID =1;
CMD _ID =1;

% ARAEAS R R B A A AT B/
Sensor Type =1; /ALK AFIRM

/&5 D
/A5 R4 1D

DATA_tx_buf[0] = OXEE;//f13k
DATA_tx_buf[1] = 0xCC;//f13k
DATA tx_buf[2] = Sensor_Type;
DATA tx buf[3] = Sensor ID;
DATA tx buf[4] = CMD _ID;
DATA tx_buf[13] = OxFF;//f &

N E DA A

VR, TEH S W (RGBT V2.6.pdf) TR

@l AccessPort - COM4{115200,N,8 1) Opened = (|-

XD REE FEY =EM TR0 ZF0 EZBH

rh‘ ﬂ "‘; | @ TR 1.37 Buid 1870
[ termina [ wonitor |

00000021: 00 00 00 00 00 00 00 00 FF EECC 01 01 01 00 00 00 00 00 00 00 00 FFEECC 01 01 01 00 00 00 00 00 ... Ffe
00000042: 00 00 00 FFEECC 01 01 01 00 00 00 00 00 00 00 00 FFEECC 01 01 01 00 00 00 00 00 00 00 00 FF EE ¥
00000063: CC 01 01 01 00 00 00 00 00 00 00 00 FF EECC 01 01 01 00 00 00 00 00 00 00 00 FFEECC 01 01 01 00 7. ¥,
00000084: 00 00 00 00 00 00 00 FFEECC 01 01 01 00 00 00 00 00 00 00 00 FFEECC 01 01 01 00000000 00 00 ... §eee
000000AS: 00 00 FFEECC 01 01 01 00 00 00 00 00 00 00 00 FFEECC 01 01 01 00 00 00 00 00 00 00 00 FFEECC ¥
000000CE: 01 01 01 00 00 00 00 00 00 00 00 FF EE CC 01 01 01 00 00 00 00 00 00 00 00 FF EECC 01 01 01 00 00 5

00000108: 00 FFEECC 01 01 01 00 00 00 00 00 00 00 00 FFEECC 01 01 01 00 00 00 00 00 00 00 00 FFEECC 01 ¥
00000128: 01 01 00 00 00 00 00 00 00 00 FFEECC 01 01 01 00 00 00 00 00 00 00 00 FFEECC 01 01 01 00 00 00 ¥

00000168 FFEECC 0101 01 00 00 00 00 00 00 00 00 FFEECC 01 01 01 00 00 0000 00 00 00 00 FFEECC 01 01§
0000018C: 01 00 00 00 00 00 00 00 00 FFEECC 01 01 01 00 00 00 00 00 00 00 00 FFEECC 01 01 01 00 00 00 00 ¥
000001AD: 00 00 00 00 FF EECC 01 01 01 00 00 00 00 00 00 00 00 FF EE CC 01 01 01 00 00 00 00 00 00 00 00 FF ¥

000001EF: 00 00 00 00 00 00 00 00 FF

000000E7: 00 00 00 00 00 00 FF EECC 01 01 01 00 00 00 00 00 00 00 00 FFEECC 01 01 01 0000 00 00 0000 00 ... $freenes

00000000: EECC 01 01 01 00 00 00 00 00 00 00 00 FF EECC 01 01 01 00 00 00 00 00 00 00 00 FFEECC 01 01 01 §eveveeee .

0000014A; 00 00 00 00 00 FF EECC 01 01 01 00 00 00 00 00 00 00 00 FF EE CC 01 01 01 00 00 00 00 00 00 00 00 ... §ereee 5

000001CE: EECC 01 01 01 00 00 00 00 00 00 00 00 FF EECC 01 01 01 00 00 00 00 00 00 00 00 FFEECC 01 01 01 §eevee E -

EE O-7okh O FHE  [FlunTet v] CISEER EEnd Clome s (1] Wex Size <6

Comm Statns CTS ISR ETHG RISD (CD) CTS Hold DSR Hold RLSD Hold XOFF Hold

B 2o iy 588 COM4{115200,N,8,1) €

47
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Lo PRI R T L LRI BH

1. SEICHK)

AR BRI
W R R B AR R

2. SEEGIFIE

B fF: AR SWSTMS 1.30
B ff{f: ICS-IOT-CEP #F5Li T 6, JelefGasfith, USB2UART fHbk

3. LI R

o JCEUBRFHS

Ot A% AR A T B2 BB L. BB ARG S, W RISIEA RS BRALER, S34h
AR A SRR BRSE A R X SRV ER R A R € B DI R, Ll
(ER RGN R . X TR AR B TS 5 T, AN R M EERIE
2, LRI R IR AR, NG A R A DR, AT S 5 A FEL 2 1A BEL R R B

TGRS & — MO UK T, e R REE AN LR (RIS AR e AR
o BRI Zi Y SR E DGR BE Al HOCBUZR . BOREE Y (B IRR D AT
WAL, R BH &2 R~ A4 L 3 RO H) B ) — FRF R L BEL A X+ UK
EAAETOCIRG, RmMRES: AR, AR EE N . B RN Ot
BB &) 2 B R B SR i (B Sh AT ISR B ik E ). K
LA CUns AN 2 B B3Ry, IRAENLH I B SO HISE) KA R RS+ .

2285

51k
ElE-
e EE HERIHE
‘ ' :

¢ RN ERESH

RS EESECE S HH (RL). BEHFE (RD). Hm LIEHRE (VM) SHIR
(IL). GG (D). WA, HE RBRBUEE.
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fﬁﬁﬁ%ﬁﬂ#—%‘ﬂﬁ#%‘*ﬂ‘fﬁ## <‘ RERE

SEHLRH o L PR AR 6 S BEL A 52 21D TR S I F L BELAE
® IREHIPH: PR AROCBR AR TR RGNS I 1 FPHAE .

® I LAFMS: s LAF B AR GO FHAR CERIUE Th b i Se VFR 2 (1 e =
JEp

® SHIY: SHIATRE LGRS, i FH A 7 B 1AM s 52 215 HE s Fir i
I ) HLI

® [EHLYN: MR CRESTEY, Suiod FH28 78 A ) A in B s R a1 F i

® INF[E) AL B A]H HUR TR YC B BH A MO R ER AR T 46 22 € 52 LI 1Y 63 %) BT i 1
B [A]

o HITHIEE RH: IR RECRIECHBUE 2SR IG 88 1°C R, LA BEAE AR X
A1k,

©®  RIE: REUERTEEHEE BHAS 5 A YIRS AT TE ' [ S5 iy e FEAE 1 AH X 284k

fRZzEEE: fE—@MRET, i R R B3 -5 ' S5 rE BEL A ity 1) FEL S PR 9 R PR S G i

HUBH AR 225t BB SR C O B AR 2R PE it 2.t BRI, SERBORBHAE — € H
SRR A, HEh 2O E L.

b PimA b7 fmd

40F i

10001 x 0.40

Ih# 0,35}

30 030}

0,25t

20 020}

015

10t 010
I:I I I hUllllF I:II:IS' I I I I I I I I hgéffm

100 w00 Oz 0408081012 14 18

Kl 3.1 fR et £

JCHERFIE: JeR B B G BRI 2 FiR Ot IR A RS B Z TR SC &R, ANFEIRRLR I
FrtEE AR, 28R 2 BOCEUR IR R AR LR R . N EOSBRAL G B B A O RS

Ifmd
040
035
030
025
0:20
015

101x 010

2|.:|U * 0 UI2 UI."-l UI.B Uiﬁ 1iU 1i2 1;'-1 1i5 g
K 3.2 mitk e e

JEIERAE: YRR NS e RO BATIERAE A, RIDGECE B AN R B IS
AFRBUEZ . SR PR AR X BR BUE 5 NS B 1 5% R AR e i B A B B RF %, 7R
MROCIEMA R . N O URASFEIR RO BB B A R R . X R A FEBOK, JeliaHR
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unmmne LRI BN TSRS

RIBULFEAF, 0 HA FIRARE G A B 1 i )52 i 2 A [

o k4T
100 Rib4n T T
o L
F g0 % N
o —_
260 & Bl " FiikE
7 anl 5
40 40 .
b L o a0 N
Wik Ard f/Hs
D 1 1 > 1 ! ! ! 1 >
o 10 100 1000 10000

P 3.3 G HL BEL ] B[]

o OLBUE RIS R E E

9]
DV3.3 —‘:D'l PD4 (HS)/BEEP / TIM2_CHI/UART]_CK 20
. PD3 (HS)/AIN4/TIM2_CH2/ADC_ETR >—OLight IO
Sensor TXD CO—=x= PD5(HS)/AIN5S/UARTI_TX

DV3.3

R3 3 PD2(HS)[AIN3][TIM2_CH3] [0 Light AD
Sensor RXDO—=x> PD6(HS)/AIN6/UART1_RX 8

1K 4 PDI(HS)/SWIM <—0 Sensor SWIM
Sensor_ RSTO—3x= NRST
. PC7(HS)/SPI_MISO[TIMI_CH2] |
LED3 %2 OSCIN/PAI 6
PC6(HS)/SPI_MOSI [TIMI_CHI] foe—

:RCd e 0scouT/paz .

. PCS (HS)/SPI_SCK [TIM2_CHI1] =

GND~|||— sS s

. PCA(HS)TIMI_CH4/CLK_CCO [AIN2] [TIM]_CH2N] o=

P T VCAP VCAP 7
1ght_ 7 [TIMI_CHIN] [TLI) TIM1_CH3 /(HS)PC3 [c—
DV3.3}—— VDD 2

[ADC_ETR] 12C_SCL/T)PB4 |[=—

jﬁ;gﬁ{?ﬁ% LEDO—lQD [SPI_NSS] TIM2_CH3/(HS) PA3 1

[TIMI_BKIN] I2C_SDA/(T)PB5 (<t>—

STMSSI103F3

K 3.4 JRHEE

A FE B LA it ' B i P AR AR 4k, 7E 51 B Light AD #rH i R AR 8 2 24k . H
STMS ] PD2 5| iR 4E Light AD MBI AT =, 2 REN AD HAXTH—BME
(RFEFF W E N 7000, MK PD3 Bl Light 10 5] &K, RIFE LA,

RS FH () e SR B PR S L BELAY 2M BRI S A, S HI BN 10K A4 AL 7
MRS, Light AD HIUE Y 3.3V * 2000K /(2000K + 10K) = 3.28V. 7EIEEMHET,
Light AD HI%UE N 3.3V * 10K /(10K + 10K) = 1.65V. STMS H FrHLA#H A 10 fif AD
&, ZHEBEAMHEBEE 3.3V, Rl3E L ESR, EE 1.65V (FFZARE SEhrill 245 R ik
TR AF NI FAE . 24 Light AD 5 1.65V I}, AD %08 1.65/3.3 * 1024 =512,

2 AD EECRT 512 BEEBHICYERE, 24 AD 18N T 512 BF Ui A G, FF 5= LED3
YERTER. FHiE & O R ECkAE X CHEIRED E5.

o JREGAHT

SEPARES U0 R

u8 CMD rx_buf[8]; // fn& %X

u8 DATA tx_buf[14]; / & [A] & 25 i [X.
u8 CMD ID=0; // & F5

u8 Sensor Type = 0; / f&IEKZEFR M Yy =5

u8 Sensor ID=0; // MFZRAUE KI5
u8 Sensor Data[6]; // 1&E&aEHEX

http://www.i-csource.com 50



i
anp

LR R R LT TESTRIEES ipmee

u8 Sensor Data Digital = 0; // #7-ZRAAL R IF R
ul6 Sensor Data Analog = 0; // 48L& Jlks H i
ul6 Sensor Data Threshod = 0;/ FEFAL BEES R{E
/MR A RSB AL R AR AT B ¥/
Sensor Type = 2;
Sensor ID = 1;
CMD ID =1;
DATA tx buf[0] = OXEE;
DATA tx buf[1] = 0xCC;
DATA_tx_buf[2] = Sensor_Type;
DATA tx buf[3] = Sensor ID;
DATA tx buf[4] = CMD ID;
DATA_tx buf[13] = OxFF;
GPIO_Init(GPIOD, GPIO PIN 3, GPIO MODE OUT PP HIGH SLOW);
// ADC
ADCI1 InittADC1_CONVERSIONMODE CONTINUOUS,
ADC1 _CHANNEL 3,
ADC1 PRESSEL FCPU D4,
ADC1 _EXTTRIG TIM,
DISABLE,
ADC1 ALIGN RIGHT,
ADC1_SCHMITTTRIG_CHANNELS3,
DISABLE);
ADC1 Cmd(ENABLE);
ADCI1_StartConversion();
Sensor Data Analog = 0;
Sensor Data_Threshod = 700;
delay _ms(1000);
while (1)

{

1 SREAR R

Sensor_Data Analog = ADC1_GetConversionValue();

if(Sensor Data Analog < Sensor Data Threshod)

{
Sensor Data Digital =0;  / JoGH#
GPIO_WriteHigh(GPIOD, GPIO_PIN 3);

}

else

{
Sensor Data Digital =1;  // HXH#
GPIO WriteLow(GPIOD, GPIO PIN 3);

}
/2R
DATA_tx_buf[10] = Sensor Data_Digital;
/1 R IEHE
UART1_SendString(DATA_tx_buf, 14);//5 1 & 1%
LED Toggle();
delay_ms(1000);

4, SERIPIR

1) B IRATEAL B G B LI AR 10 F R BT SRR D B, B ST-Link i & JITAG
ARG RIFR A ST-Link #rEM JTAG M I, HFH05 24— il USB £33 PC ALK USB
g, GBI R R T ORIk B g R SL I AR IRy (S LED MTHR),

51 http://www.i-csource.com




2EER LURMRIIR EFTTE SRR GH
AR 5E

2) FRAITH TAR SWSTMS 1.30 ¥, FTHF..\2-Sensor ;AL /&K Z§ \Project\Sensor.eww .

_‘5" IAR Embedded Wo
File Edit WView Project Tools Window Help
D= W E| s | | B
Workspace =
[Debug ~|Ir
Files an By~

Efs |MFRC531_STMB - Debug --
= D StdF’erlph Cirivers

c] stmBs_beep.c
l—-

|

| stmBs_cllk.c
| stms_extic
|
|

|

|

|

stmbs_flash.c
stmBs_gpio.c
strmBs_timd.c

stmis_spic
stmBs_uan?.c

3) 4T %FMEE “Project” ] “Rebuild All” B % H TR LA H#E “Rebuild All” #1238
1) TFEYRE— T,

R Embed
Fle Edit View [Project] Tools Window Help

=== Add Files...
Workspace Add Group...
Debug Import File List...
Filas £dit Canfigurations...
B2 FSensor-[ Remove
& [ StdPerip
stms Create New Project...
Add Existing Project...
Options... Alt+F7
Source Code Control »
Make 4
Compile Cirl +F7
Rebuild All
Clean
Batch build... F8
Stop Build Ctrl+Break
simBe) e whioad and | Dabug Cirl+D
= [ stmis, . ‘
ﬂDUEE, Debug without Downloading
Make & Restart Debugger Crl+R
Restart Debugger Ctrl+5Shift+R
L [AILEDH Download 3

) iy “Rebuild All” ZwiF5c)s, LEE, TR
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Total number of errors: 0

Total number of warnings: 0

5) giikssERiEHER Rk, ad < 2220 wimm Download and

Debug #HATHE .

Downloading Application

Drownloading file:
C:ARFIDASProjectsDebughE se“MFRC531_5THME.0

6) RESEEE, LIS ER EBUTN R, EERFSECER USB # & DL
b, ¥ USB2UART R ft) USB £i%E#:%] PC ML USB Ui I, RG4S O T E, BT
O, JERER 115200, 8 MNEHEAL, —AMEIEAL, TRIERAL.

7) ARKIREE B DGR A 14 DA, B ALET M 2 A RSk, B3R
fRRAS R, AN TR ID,F S FE T T ama ID, 586 7T a 11 v
FTBAEAL, HAS 11 A7 AR PIRESAL, 55 12 A7 ASE 13 A7 RN, 2R
14 L7 RERE.

Bt IR[E “EE CC 02 01 01 00 00 00 00 00 00 00 00 FF” B, 5 11 fr==45N “0” i,
LRSI, IR[E “EE CC 02 01 01 00 00 00 00 00 01 00 00 FE” 5,55 11 frgih “17 &%
N IR

M RRIEAFIRB R RS BEAT BT ¥/
Sensor Type =1; /MLEKaRIH
Sensor ID = 1; /17185 D
CMD _ID = 1; /I R ID
DATA_tx_buf[0] = OxEE;/fl3k
DATA_tx_buf[1] = 0xCC;//f 3k
DATA tx buf[2] = Sensor_Type;
DATA_tx_buf[3] = Sensor_ID;
DATA_tx_buf[4] = CMD_ID;

DATA tx_buf[13] = OxFF;/f1 /&

N EDy ISR
EVEAHRI ISR, RS W (BRGE R V2.6.pdf) TR
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4 FFFERE

FANGYUAN INTELLIGENCE

LB Z R FELHEFH

@ AccessPort - COMA(115200,N,8,1) Opened

D@g

XD REE BV E=EM IR0 HFEQ) =

(H)

0BE - 9

ET-#G R 1.37 Buid 1870

Terminal | Monitor |

-]

ab Fr

00000000
00000021:
00000042:
00000063
00000084

000000AS: 00 00 FFEECC 02 01 01 00 00 00 00 00 00 00 00 FF

EECC 02 01 01 00 00 00 00 00 00 00 00 FF EE CC 02 01 01 00 00 00 00 00 00 00 00 FF EE CC 02 01 01 ¥4
00 00 00 00 00 00 00 00 FFEECC 02 01 01 00 00 00 00 00 01 00 00 FFEECC 02 01 01 00 00 00 00 00
010000 FFEECC 0201 01 000000 00 0001 00 00 FFEECC 0201 01 00 00 00 00 00 01 00 00 FF EE ...
CC 02 01 01000000 00 DO 01 00 00 FF EE CC 02 01 01 00 00 00 00 00 00 00 00 FF EECC 02 01 0100 7.
00 00 00 0O 0D 00 00 FF EE CC 02 01 01 00 00 00 00 00 00 00 00 FF EE CC 02 01 01 00 00 00 00 00 00

%
¥ !
E -
#

#

ar
2

¥

[FLain Text  ~] [ITeEHR

EAUE [IomR [R1s [[] Mex Size <6

Comm Status CTS ISR RING EISD (CT)

CTS Held

ISR Held ELSD Hold XOFF Heold

B

BZ0 =i 882

COMA4(115200N,8.1) €
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LUK ERNH L LRSS mmaie

SEIG = LA AL R
1. SERHEP

B RSN
W ERILA AR AR AT R

2. SEEGIFIE

B K TAR SWSTMS 1.30
B fififf: ICS-IOT-CEP #3266, ZIAMNGHETL KIS, USB2UART Rtk

3. LI R

¢ ZHNEHERAE AN

LLAI S S A% IR A T R A T LA T 56 o Z0AMIG FE AR RS R A T L AR A AN AT AL
I, R LR RILLAN RS E s, Fedioual IR fAS 5 o 20810 iR I A Rt By
1B B AT G TH,  3EAT TR AR, AR . LLAME AR AR — B DL T
A=, ENA R KIER . FEBES AR RS . £0AM AR RS 1) Ik 20 H bR
R, R AT IR, POVRRs R s 5 B ALAM R SN el i as s T ansb
JEHAR AR IR TR, AR E S .

K 3.1 o

el 3.1 fs, FERLLLANG R OAE — AN LA A G AT — AN ZL AN S s Th 0T 1 e 2
FE—ERIPII . AOCASRER LI, RO ISR RDE . B gaa il vk
MAEF L, SEREESS, Jer I ORMEIE, NI OERIE S, DI
i, NI SE R R HIEN I o FETEIT O AR I i 88 K] Dy 52 AR 254 FO PR ) — e A JLJEDR

o AR EMERE R DR E
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EUEEE IR FELREFH

Ul

L PD4 (HS)/BEEP / TIM2_CHI/UARTI_CK

PD3 (HS)AIN4TIM2 CHYADC ETR <880 IR DATA
Sensor TXDO—2e1 PDS(HS)/AINS/UARTI_TX 0
2 PD(HS)[AIN3][TIM2 CH3] [l
LED3 Sensor RXDO—=2% PD6(HS)VAING/UARTI_RX -
Red PDI(HSYSWIM |80 Sensor SWIM
N Sensor RSTO—25{ NRST

PC7(HS)/SPI_ MISO[TIMI_CH2] ka-—

IR_DATA s3e! 0sCINPAL 6

7> PC6(HSYSPI MOSI [TIMI_CH1] ka2

, . » 8ol oscouT/PA2 s

= PC5 (HS)/SPI_SCK [TIM2_CHI] k-
GND+ |||— vss -

1 et . PCA(HS)TIMI_CH4/CLK_CCO [AIN2] [TIM1_CH2N] e
= = vear—34 veap 3
GND GND [TIMI_CHIN] [TLI] TIM1_CH3 (HS)PC3 r=—
DV3.3}—2 VDD 2

[ADC_ETR] 12C_SCLAT)PB4 t==—

ﬂ'jfsﬁfg‘f?@% LEDC—Y%| [SPI NSS] TIM2_ CH3/(HS) PA3 i

[TIMI_BKIN] I2C_SDA/T)PB5 F—

STM8S103F3

3.2 JRHEK

WK 3.2 Fon, SMFEROGHEITC U2 A BEASYIESE, IR DATA A& EEEF LED3
K HAERDEH e U2 8] TS YE R4, IR_DATA AKH-F, LED3 fis%. il
STM8 A HLEEEUGERE IR_DATA 51 ) PD3 10 SR HECTOIRAS, B RTFRANZT A3t B4 ks

AR RIS, @I AR E .

o  JRESOHT

SEHACAS AR -

u8 CMD rx buf[8]; // #2GHhIX
us DATA_tx_buf[14] /IR B E A 2 X
u8 CMD ID=0; // wAF5
u8 Sensor Type = 0, /] AR IRER R m T
u8 Sensor ID=0; // M[FZEAUE KI5
u8 Sensor Data[6]; // 1&EasEHE X
u8 Sensor Data Digital = 0; // H 7L A H 4
ul6 Sensor Data Analog = 0; // P AL 25 K b
ul6 Sensor Data Threshod = 0;/ AL B 4% R{E
% ARAE A R Y A R AR AT B 2
Sensor Type = 3;
Sensor ID = 1;
CMD ID= [;
DATA_tx_buf[0] = OXEE;
DATA _tx_buf[1] = 0xCC;
DATA_tx_buf[2] = Sensor_Type;
DATA_tx_buf[3] = Sensor_ID;
DATA_tx_buf[4] = CMD _ID;
DATA_tx_buf[13] = OXFF;
delay_ms(1000);
while (1)

{
1 SRBAL RS
if(!GPIO_ReadInputPin(GPIOD, GPIO_PIN 3))

{

Sensor_Data_Digital = 0; /] TokEg
}
else
{

Sensor_Data_Digital = 1; /G
}
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/2R HE
DATA_tx_buf[10] = Sensor Data_Digital;
/R IE KR
UART1 SendString(DATA tx_buf, 14);
LED Toggle();
delay_ms(1000);

4., SERDIR

D) B R RA T AR B S UG AT I AR b7 R ek 1 L, FHE ST-Link o4 JTAG
R AE 2 h5A ST-Link #3351 ITAG H b, /a7 B4 —imi USB £4i %) PC HLH USB
S, GEREEARCER N 97 SRR SRR A Ay (A T LED AT HE),
WEfERE e .

2) FATH TAR SWSTMS 1.30 #ff, FT7HF.\3-Sensor ZLAMKF 515 1 4%

\Project\Sensor.eww .
£3 1AR Embedded Workbench IDE N

File Edit View Project Tools Window Help
O = @& | |

Workspace =
[Debug -

Files En B3 o~
Efs JMFRC531_STM8 -Debug [~ | |
2 7 StdPeriph_Drivers

| strmis_beep.c

| stmBs_clk.c

| strmBs_extic

| stmfBs_flash.c

| [£ stmBs_gpin.c

| [£ stmis_spic

| stmis_timd.c

| stmis_uan2.c

3) fT9F)5E fiidi “Project” T “Rebuild All” Bi# ik b TR SCHEAHE “Rebuild All”
AT TR E—T
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inmie LUREYBIEE R EE LR EH

File Edit View [Project| Tools Window Help
DS | Add Files...

Workspace Add Group...
Debug Import File List...
Files Edit Configurations...

2 Sensor- [ R
=1 (3 StdPerip
stmBs Create New Project...
stmis
st

eeeeee

Add Existing Project..

stms Options... Al+F7
stmis

stmis Source Code Control 3
stmis

stmis Make F7
stmas: Compile Cirl+F7

stmés| Rebuild Al
stmis

stmis Clean

stmés, Batch build... 2

stmBs; .

stmas Stop Build Ctrl+Break

TS Download and Debug D
#H || sTmMos;

=1 0 User Debug without Downloading

Dilar Make & Restart Debugger Ctrl+R

L a E;‘E? Restart Debugger Ctrl+Shift+R

c X=

— [1LEDC.H Download >

4) il “Rebuild All” Hwi¥sela, &L, THR.

Tatal numkber

Taotal number of w

5) gk ER IR, gt < 222 e Download and
Debug #HATHS .

”
Downloading Application

Downloading file:
[:ARFIDYProjecttDebughE=e\MFRCE31_STHE.0

-
Downloading Application

Downloading file:

D:ARFIDAProjectsDebughE e MFRCS31_STME o

6) EERE, LRI TR R R, EERIFSECER USB #% 5
|, ¥ USB2UART #ibtf) USB £ki%E#:3] PC AL USB ¥ 1, RGO T A, A&
O, PERER 115200, 8 MNEIEAL, —AMEIEAL, BRIERA.

7) ALERERIRE B OO A 14 AN, F 1 Arg M 2 e sk, 563 et
fRIRZRR, AP FHT RAREZS ID,SE S M F R a2 ID, 56 6 M a1 ATy
FERARAL, HPEE 1 LA AR RS HPIRSAL, 3 12 MW 13 7 2R E A, 2B
14 N F AR

Bt 3R[E “EE CC 03 01 01 00 00 00 00 00 00 00 00 FF” B, 25 11 A58 “0” I,
FoRTERS, K[ “EE CC 0301010000 00000001 0000FF” IB,55 11 il “1”7 2%
N RS .

B NIERSE R .

SEVEARI P, EH SR (BREGET Y V2.6.pdf) ST,
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LURYR TR ERTFE LRSS ipmuie

9' Auvadort COMALLSIONEL Dpered =) -
RED MaE LM Ahw LM D) =

fbr@ [ . . 0 W ARNE 11 e

N:noc |

H mmxh D 9

SODCOM0 T CC NI S1 000000 SOCONDNDEFETTICCAIN O 2OCANNNDNS D0 ¢ 000‘7".‘("\(‘.101 4 [}
2000021 QOO ACOCONDDOEFTICCNINT DI 2OGON0ND D 0 CONOFFITT 301 0200 caonnd ‘,5:
OUCUDSZ DU LD DD L CC U0 D1 CUQU 0D LD DY uuunn CSuI U oo u uuuu:v::u;;u; 133 ¥oee B
O0l0Es Cou e Jl oo U oo :L SO10I 00 0CO0UDIOE N COITRECCOIQI QI 00 Toeees & e
2002003 000002 MO CO000DFFE E 300 0 0000 OOCOFFEECCDICINIODO200CC000D ... ... L
SOOCADAS: DO 20 ::rrrr pare nnnﬁ h' o ".nm NMOSEECTCCNIN DI CANNNDNI DS CANDFFIT 0 Y [ $3
SO0COLCS: DI2ICI000ODC20CO0I DD FF2ZECC N0 D1 COCO0D02 0021 CO00FF ){r

S C4+NE) B RS [hester | DFEna Roron EIBE m ) oer [1] te s
Usee stalue L=k ily LV N oI5 fale L= Aale SxL Held 2c.4

*E =0 R 1302 COMM{LIZ00NSELC

SO VY. LA R B R AR
1. L HK

B DIRRTZLANRH T
W PRRLLAN SO AR AR 1 AR

2. SEIGIAIE

BB TAR SWSTMS 1.30
B . ICS-IOT-CEP #4520 T4, 204N G RS MEE, USB2UART itk

3. LI R

¢ DANRGHERSE AT

ZLAN S AR TR AT P PR SO R 2L AN TG, SO 2L AN T SGHE AN LA R
TN LA A — AN F b, AT REAA IS, BERRT IO, ROedRaE K L0 Ab
o6, RO NGRS AR R . (H AT A BRI, e B iids, SRt
RAESE, farth— DIFRIERIE S, VIBsEEE 7Eeam, i sele—REfmsifE. R
Je TP RHIAT I EE B AL em BJL m AT, T, P55 EA R RN .

59 http://www.i-csource.com



urmmne e e

K 3.1 Joas

¢ AN REMERIBIEL R E

Ul
—Lof PD4 (HSYBEEP / TIM2_CHI/UARTI_CK
: PD3 (HS)AIN4TIM2_CHYADC_ETR |22 OIR DATA
Sensor TXDO—=#={ PDS(HS)/AINS/UARTI_TX -
2 PD2(HS)[AIN3|[TIM2_CH3] F—O1IR 10

Sensor RXDO—=s PD6(HSVAIN6/UARTI_RX
A PDI(HS)SWIM o0 Sensor SWIM
Sensor RST O—=> NRST 17
PC7(HS)/SP1_MISO[TIM]_CH2] r=-

>eéu> OSCIN/PAI -
PC6(HS)/SPL MOSI [TIM]_CH1] K&+

OSCOUT/PA2 -
PC5 (HSYSPI_SCK [TIM2_CHI] o=
GND IH— Vss -
PCA(HS)/TIMI_CH4/CLK_CCO [AIN2] [TIM1_CH2N] (it
xU\P{— VCAP 3
[TIMI_CHIN] [TLI] TIMI_CH3 (HS)PC3 R
pva3—21 vbp ) o 2
10:] [SPI NSS] TIM2 CH3/(HS) IL[/\\?L'ETR] B
LED O—e{ [SPI 2_CH3/

é’rﬁﬁ }/’Q_ﬁj’ ﬁ;/@?ﬁ‘fﬁ [TIMI_BKIN] I2C_SDA/T)PBS et

STMBSS103F3

K] 3.2 JR K

WE 3.2 s, AMEHEIFR U3 LB KN 5V, EEWMFBHE . SRSV,
U3 [ 1 B4 = S, Q1 T, IR DATA ARHSF; SA AR, U3 1 1 % E

, Q1 # 1k, IR DATA JyEH~F. iEid STMS8 1 4 HListELi%EH: IR_DATA 5| JIf PD3 %1&%
EEEFH: A, EDEI%’}“‘:%DQI%&%T%E’Z%%%E*&%JHHiﬂﬁ%ﬁ%%, EEp el [ =35 X7 1 B D
LED3 fENFE/R, Wil & DL HIE S

o JREGAHT

SEHACAS A0 T -

u8 CMD rx buf[8]; // LB MHIX
u8 DATA tx_buf[14]; / & [A] & 25 v [X.
u8 CMD ID=0; // wdF5
u8 Sensor_Type = 0; // fEKZRIEH RS
u8 Sensor ID =0; // MI[FZEAUE RIS
u8 Sensor Data[6]; // 1&E&aEHE X
u8 Sensor_Data_Digital = 0; // 7R f& B A 55
ul6 Sensor Data_Analog = 0; / FRIURAAL BAFE
ul6 Sensor Data Threshod = 0;// AL /23S BRI {H
1 ARIEANFIR B AL AR BT BT */
Sensor Type = 4;
Sensor ID = 1;
CMD _ID = 1;

DATA_tx buf[0] = 0XEE;
DATA tx buf[1] = 0xCC;
DATA tx buf[2] = Sensor_Type;
DATA tx buf[3] = Sensor ID;
DATA_tx buf[4] =CMD_ID;
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DATA tx buf[13] = 0xFF;
delay_ms(1000);
while (1)
{
/] BREUAE AR AR
if(!GPIO_ReadInputPin(GPIOD, GPIO PIN 3))
{
Sensor Data Digital =0;  // Jof%i%
GPIO_WriteHigh(GPIOD, GPIO PIN 2);
}
else
{
Sensor Data Digital=1;  // Hl&lg
GPIO_WriteLow(GPIOD, GPIO _PIN 2);
}
/A
DATA tx buf[10] = Sensor_Data Digital;
1 R IEHAE
UART1_SendString(DATA_tx_buf, 14);//5 1%
LED_Toggle();
delay ms(1000);
}

4. SERIDIR

1 5 e RATEICAR BREGHE B SEIR AR Y E AR B AR A O L, AT ST-Link Bd & JTAG
Fe et BIARA ST-Link AREH) JTAG M L, /e B — i) USB £kid £ PC HLHJ USB
B, GEREEARCERY N 97 SLBIE R AL SRR A Ay (AT LED AT HE),
Mg e .

2) FATH IAR SWSTMS 1.30 ¥, 4T ..\4-Sensor_ £ 41 i 4% J8 45 \Project\Sensor.ew
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| RARE _ LUREMRIRE TP LLRIESE
IAR Embedded Workbench IDE LN

File Edit Wiew Project Tools Window Help

D@ SRR o

‘Workspace =
[Debug ~|r
Files e -

Sl= [MFRC531_STM8 -Debug [~ [ |
2 3 StedPeriph_Drivers

| stms_beep.c

| strmfis_clk o

| stmfs_extic

| stmis_flash.c

| stms_gpio.c

| stms_spi.c

| stmBs_tim4.c

| stmBs_uan?.c

3) $THF)E s “Project” NI “Rebuild All” B %A TRESCHEA#E “Rebuild All”
AP LR E— T

File Edit View [Project| Tools Window Help
DEEg| Add Files...

Workspace Add Group...
Debug Import File List..
Files Edit Configurations...
2@ Sensor-L Remove
=1 [0 StdPerip

simés; Create New Project...
SMBS|  p4d Existing Project...
stmBs

stns Options... Alt+E7
strmBs;

stmis Source Cade Cantrol 3
stmés

stm@s: Make F7
stmis Compile Ctrl+F7

SMBS| gebuiid Al
stmis

stmis Clean

stmBs Batch build.. s
simés .

stmés Stop Build Ctrl+Break

stmBs

P’ Download and Debug Ctrl+D
® [c] stmBs
L&t User Debug without Downloading
Delar Make & Restart Debugger Ctrl+R
: B;‘:? Restart Debugger Ctrl+Shift+R
& o
I— [ LED.h Download 3

4) S “Rebuild All” ke, TLZd, iR

Total number of errors: O

Total number of warnings: 0

5) gk ERIIE R, st < 222 e Download and
Debug #THS .

p
Downloading Application

Diownloading file:
O:ARFIDSProject\Debug Exe\MFRCE31_STHB.0

6) BeEsEtefa, BRI AR RN R, EERT GRECE ) USB # 5 M
., ¥ USB2UART #iH () USB £ki%E#: %] PC ML USB i 1, ARG 8 O TH, BELT
A, BORFE 115200, 8 DMEHEAL, —AMFIEAL, ToRAL .

) AERERIEE # L BCRE] 14 D7, 5 1AL 5 M 2 frr Rk, BB 3 R
FRIRARRAY, 55 4 (L AR RS ID,SS 5 A R A2 ID, 28 6 L5 3 11 Az
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RHPEAL, HA S 1 A AR ERES EPIRSAL, 2B 12 LR 13 AL R R AL, 2R
14 L7 RERE.

Bltm: iz[E “EE CC 04 01 01 00 00 00 00 00 00 00 00 FF” B, %5 11 fig35A “0” B,
FoRTERS, K[ “EE CC 0401 01 00 00 00 00 00 01 00 00 FF” I, %55 11 fii =ik “1”7 2%
N S .

N E DA S

(@ AccessPort - COM4{115200,N,8,1) Opened = [ B [ |
B R8E ZENV s TED =fEQ) EEH

Q[—” ﬂ . f ‘ 9 B T#E 3 1.37 Buid 1870

Terminal | Monitor

@ EEL 5 2

00000000: EECC 04 01 01 00 00 00 00 00 00 00 00 FF EE CC 04 01 01 00 00 00 00 00 00 00 00 FFEECC 040101 §5... | J— -
00000021: 000000000000 0000FFEECCO401 01 Q0000000 QOO0O0000FFEECC 0401 01 Q000000000 ... [ — !
00000042: 00 00 00 FF EECC 04 01 01 00 00 00 00 00 00 00 00 FFEECC 04 01 01 00 00 00 00 00 00 00 D0 FFEE ... $f.....
00000063 CCO401 01 000000000001 QD00 FFEECC 0401 01 000000000001 QD 0ODFFEECCO401 0100 7. |2 J—
00000084: 0000000001 OOOOFFEECCO401 01 00000000000 OOOOFFEECCO401 01 000000000000 . | J— £
000000AS: 0000 FF

B> O+l O TS [PleinTae -] [3EEE FzaiE (REAUE| (e [rrs [|) Wex Size <8
;

Comm Status CTS D=R RING ELSD (D) CTS Hold DSE Hold RLSD Held AO0FF Hold

HiEE E=0 i 1092 COM4&{115200,N,8,1) C

SEIO . G RAE RS
1. LB HK

B [ f# HDSO05 B off.
B RS TR SR LA R B

2. SEEGINIE

B R IAR SWSTMS 1.30
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d 7TRERE

PUEEB I Z R FELHEFH

B . ICS-IOT-CEP #U ¢ SLih V&, 45 B L g i, USB2UART ik

3. LR

¢ HDSO05 &/t
HDS05 45 Fa A% [ 38 5 IERFIE P LR T, SHRIE A SURIT AN i U, 7T 48 B
HUE T AR, JRERGE, mHEMESE bR K.
HDS #F &1
BRI EE T B U
HAFFRIRE
R/ ENE R
M o7 338 i R

{16 o F 0.8V DC (4 4=HiE)

..E,J_,- ”J bt 5:5_ i Hal :

1~80¢C

fEHR G 1~ 100%RH

Sifs MR . 94 —~ 100%RH

K 3.1 S

LR Vo

ik B % 1

75%RH 257 10K @ Max
t BHA 93%RH 25C 70K 2 Max
100%RH 60T 200K 2 Max
Wi 19 e HE 25C , B0%RH —~60°C ., 100%RH 5L,
WA |40 °C, 3040 8F - 85 °C, 3040805 A {EER| LUER S IS f"
- 85 C . 2000 i 1. '2’”0"}’&;;
eEE fif 5 -40 °'C , 2000 /I 2. FHPH{Y 4
1% ik 40°C, 5%RH, 2000 /0 AH Tk B H BH
= 40 C , 90 — 95%RH ., 2000 /I 25T 75%RH| 20K 0 Max
e Y A 3 40 'C . 90-95% " hn DC 0.8V 2000 -~ (25T 93%RH| 90~-100K 2
e e K o, AN e
SR 25°C . 300%RH 3 7 bh 2000 i 100%RH | 100K LLE

Kl 3.2 Rtk S 4
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EYREGPIEF R F &L HIEFH

L

o il 2R K
10MQ |
—— O
TIMQ  — T fi
—— HH /
100K Q
10K Q
1KQ
50%RH 60%RH 70%RH 80%RH 90%RH 100%RH
Kl 3.3 Rkl 2
GBI BRASEREHE
Ul
DV3.3 —L| pp4 (HS)YBEEP/ TIM2_CHI/UART1_CK 20
2 PD3 (HS)/AIN4/TIM2 CHZADC ETR [&—Q HDS05 10
Sensor TXD O—=¥= PDS5(HS)/AINS/UARTI TX o
R4 9 PD2(HS)[AIN3][TIM2_CH3] =t=—OHDS05_AD
1K Sensor RXDO—=1 PD6(HS)/AIN6/UARTI RX e
. PDI(HS)/SWIM >=—0 Sensor SWIM
HDS05_AD Sensor RSTO—2{ NRST -
LED3 s PC7(HS)/SP1_ MISO[TIMI_CH2] tx=—
aRed 421 OSCIN/PAL 6
u PC6(HS)/SPI_MOSI [TIM1_CHI] e
Lol oscouTpa2 -
| - PC5 (HS)/SPI_SCK [TIM2 CHI] o=
$ GND| l— VSS
HDS05_10 . PCA(HS)TIMI_CH4/CLK_CCO [AIN2] [TIMI_CH2N] kel
VCAP|—=— VCAP B
5 [TIMI_CHIN] [TLI] TIM1_CH3 /(HS)PC3 ==
DV3.3—— VDD 0
HDSO54E A4 /B0 4% o IR
pfi LEDO—=4> [SPI NSS] TIM2_CH3/(HS) PA3 i
[TIMI_BKIN] 12C_SDAAT)PB5 ro=—
STMSSI03F3

K 3.4 HDS05 Jii 7

WK 5.4 s, A STMS () PD2 Bl HDS05 AD K4 BRI E IR oy &, UK
TR —BE FEFRERN 1200 N, HRcadiik, EKHDS05 10, rist LED3.
HDS05 AD # KAt N 47K / (47K + 150K) * 3.3V =0.787V, /NT HDSO05 ) fe At o H [
0.8V. HFFESER P TR, 75% RH 25°C 24, HDS0S HLFH A 10K BR4, Sbhf, &5
THE 1 HDS05_AD 7y 0.172V. 4R ne, HABE K, HDS05_AD H4K, & —/Mimdt
B RSP EMIERS, i 0.172v , i AD 352305 0.172 /3.3 * 1024 =53, 24 AD ¥
EREE KT 53 W RPA SR, I 55 LED3 /F vk, Ml s iEEamiEs.

o JREGSHT

SEHARIS U R

u8 CMD rx buf[8]; // frdZIX
u8 DATA tx_buf[14]; // & [AI % H 22 X
w8 CMD ID=0; // W& F5
u8 Sensor_Type = 0; // (&JKIEHH g5
u8 Sensor ID=0; // MIFZRAUE RIS
u8 Sensor Data[6]; // f&IE&EsEHEX
u8 Sensor_Data Digital = 0; // $0 7 AL A 5
ul6 Sensor Data Analog = 0; // FRIUSEAIAL BAS EHa
ul6 Sensor Data Threshod = 0;// FE4LAL B3 RI{E
/% ARAEAN[F) R B (AL A AT B/
Sensor Type = 5;
Sensor ID = 1;
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J& %O “lé
urmms LRI E R TE LRSS

CMD ID = I;
DATA_tx buf[0] = 0XEE;
DATA_tx buf[1] = 0xCC;
DATA tx buf[2] = Sensor_Type;
DATA_tx_buf[3] = Sensor_ID;
DATA_tx buf[4]=CMD _ID;
DATA tx buf[13] = O0xFF;
GPIO_Init(GPIOD, GPIO PIN 3, GPIO MODE OUT PP HIGH SLOW);
// ADC
ADCI1 Init(tADC1_CONVERSIONMODE CONTINUOUS,
ADC1 _CHANNEL 3,
ADC1 PRESSEL FCPU D4,
ADC1 EXTTRIG TIM,
DISABLE,
ADC1_ALIGN RIGHT,
ADC1_SCHMITTTRIG_CHANNELS3,
DISABLE);
ADC1 _Cmd(ENABLE);
ADCI1_StartConversion();
Sensor Data Threshod = 120;
delay ms(1000);
while (1)
{
Sensor Data Analog = ADC1_ GetConversionValue();
/1 BRI B B ah
if(Sensor Data Analog < Sensor Data Threshod)
{
Sensor Data Digital =0;  // Jo45#E
GPIO_WriteHigh(GPIOD, GPIO PIN 3);
}
else
{
Sensor Data Digital = 1;  // F458
GPIO_WriteLow(GPIOD, GPIO PIN 3);

}

/1 A H s
DATA tx_buf[10] = Sensor Data_Digital;
/] RAE KR
UART1 SendString(DATA tx_buf, 14);
LED_Toggle();
delay_ms(1000);

4. SLRIBE

1) B S FRATTE O AL B g 4 B S 36 A0 10 AR B A O, FE ST-Link it & JTAG
MR IERbR A ST-Link A3 &M JTAG 1 L, &5 B4 — 4 USB 26462 PC L USB
g 1, @I FEMRCER) 7 R TR IR IR E AR SIS AR R (S BB LED /TR,
AR E e e
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AR SRR L LRI EH 47 RERE

@ 1
IE @%%

@

2) HJ IAR SWSTMS 1.30 3fF, 4THF.\5-Sensor %5 #& 1% & &% \Project\Sensor.eww
£ 1AR Embedded Workbench IDE LN

File Edit WView Project Tools Window Help

D& % B o o

Workspace =
[Debug ~|Ir
Files £ BHE O~

Ef=JMIRC531_STMO - Debug |~ |l
= 07 StedPeriph_Drivers

I—- [£1 strmfs_beep.c

stmBs_cllk.c

stms_extic

stmbs_flash.c

stmBs_gpio.c

stmis_spic

[ sttmBs_timd.c

stmBs_uan?.c

3) FIHFfE S “Project” FHIA “Rebuild All” 8 %+ TR A4 “Rebuild All”
ERATH THERmE—T .

R Em ]
File Edit View [Project| Tools Window Help
= =R Add Files...

“Workspace | Add Group...
Debug Import File List..
Files Edit Configurations...
2 (FSensor-[ Remove
=1 [0 StdPerip
simés; Create New Project...

stmis

Add Existing Project...
cimBe isting Projes

stns Options... Alt+E7
strmBs;

stmis Source Code Control 3
stmés

stm@s: Make F7

stmis Compile Ctrl+F7
stmds|  Repuild Al
stmis

stmés, Sem
I, Batch build.. 2]
stmis, .
stmds, Stop Build Ctrl+Break
385l Download and Debug ctrl+D
= [0 stmds,
= 01 User Debug without Downloading
] Dele: ake & Restart Debugger trl+
[-& [ Del Make & Rq Deb Ctrl+R
: B;‘:? Restart Debugger Ctrl+Shift+R
C c
I— [ LED.h Download 3

) A “Rebuild All” 4RiF5E )G, LEE, TR,

Total number of errors: 0

Tatal number of wamings: [
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 Cheraict:

L INEEBIE Z FRI-F & 5L 5 SE6H
5) gikseER IR, st < 2220 wimm Download and
Debug #H1TkE 5 .

Downloading Application

Downloading file:
O:ARFIDSProject\Debug Exe\MFRCE31_STHB.0

6) REEEE, ARSI FR EBCR R, RS ER USB &5 b
|, ¥ USB2UART #ibtf) USB £ki%E+#:3] PC AL USB ¥ 1, RGO T A, BlE T
B, WA 115200, 8 NMEWEAL, —MEILAL, ToRIRAL.

7) ALERERIRZ B O GR[A] 14 AN, $ 1 AE M 2 e ask, 53 T
FRIRERRTY, B 4 P RAREES ID,SE S F T amA ID, 5 6 M s 11 ATy
RS, HAPE 11 AL AR EPIRASAL, B 12 AR 13 A T R R AL, 2R
14 L7 REE

Filn: iR [E “EE CC 0501 01 00 00 00 00 00 00 00 00 FF” B, %5 11 fr=#3h “0” B,
KR =, RIE “EE CC 0501 01 00 00 00 00 00 01 00 00 FE” IF55 11 frp i “1” &%
NG T

BN S R

VRG], EH S W (BBGE R V2.6.pdf) ST
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LY G IR F R FEXRIEFH

4 RS RE

FANGYUAN INTELLIGENC

@l AccessPort - COM4({115200,N,8,1) Opened

S

MHE REE EEN EEM TIED EfEQ) #EH)

@ ‘ 9 BT B 1.37 Buid 1870

Terminal | Manitor |

H |[E]re] ab E

)
<hie

000000ET:

00000000
00000021
00000042:
00000063:
00000084:
000000AS:
000000CE:

00000108:

EECC 05 01 01 00 00 00 00 00 00 00 00 FFEECC 05 01 01 00 00 00 00 00 00 00 00 FF EE CC 05 01 01 2.
00 Q0000000 000000FFEECC Q501 01 0000000000 000000FFEECCO501 01 0000000000 ..
000000 FFEECC 050101 00 00 00 00000000 00FFEECCO501 01 0000 0000 000000 00FFEE ...
CCO501010000000000000000FFEECCO501010000000000000000FFEECCO501 0100 7
00 Q00000 000000FFEECC 0501 01 000000000000 0000FFEECCO501 01 000000000000 ..
OO OOFFEECCOS01 01 000000000001 Q000FFEECC 050101 000000000001 00D00FFEECC .
0501010000000000010000FFEECCO50101000000000001 0000FFEECC 0501010000 .
00000001 0000FFEECCO501 01 000000000001 00 0DFFEECCO501 01 000000000001 00 ..
00 FF

B> Otriilthl O =R [PlainTat v| [ITHEE FoiniE [Edag) [0 [mTs

[1] Max size <]

-

Comm Status CTS ISR RING ELSD (CD) CTS Hold ISR Hold ELSD Hold *OFF

Hold

i

EEO 4 1386 COM4(115200,N,8,1) C
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Lo PRI R T L LRI BH

. SR H I

B[R MQ-3 gt
B GRS s TAE

2. SEEGIFIE

B fF: AR SWSTMS 1.30
B ff{f: ICS-IOT-CEP # #5236 T 6, kAL, USB2UART fHbk

3. LI R

[HEN

¢ MQ-3 SEMLRAEE N

MQ-3 TARAE AR FIT A (1 B R AR T i 22 P R B — %5 (Sn02). =
PR IAR T AL IS FR A AL RS 250U, AR I 1Y) P 3 o B 2 R P IR ORI P R G i i 18K
sk T B L RIT R H 3 3 R AR A B O 5 12 SRR AT L P i A 5

MQ-3 “UIAAL A XIS I RBUL =1, AT DARPUI . W5 KT X % &
e ARG 2 AR BE R U, Rl A 2 PN P IR A A s

R AL
® PR A RA RIFINRBUL.
® [KApdn, fIRERAS, fal SRSl BRI

MQ-3 BTN RIS, i A1203 FR%EE . SnO2 BIURZ, I & F AR AT 2 4 Al
IR T o] 2 A2 ZERL BB AN I I AR AL, TS 9 ORI Bt 10 B AR 261
BRI BOTtE 6 RAPIRE R, Hh 4 M E S, 2 DA TRBUMA AR

o RS E K

Ul
MQ]J(JO—IGD PD4 (HS)/BEEP / TIM2_CHI/UART] CK 0
PD3 (HS)/AIN4/TIM2_CH2/ADC_ETR <:I%—
ScnsariTXDO—%D PDS(HS)/AINS/UART1_TX

. PD2(HS)[AIN3][TIM2_CH3] ke—OMQ3 AD
Sensor_ RXD O—=t> PD6(HS)/AIN6/UART]_RX 18
4 PDI(HS)/SWIM <&=—0 Sensor_SWIM
Sensor_ RST C—=¥ NRST

>€‘5<N> OSCIN/PAL

PCT(HS)/SPI_MISO[TIMI_CH2] kel

PC6(HSYSPL_MOSI [TIMI_CHI1] e

»8el oscoutpa s
. PCS (HS)SPL SCK [TIM2 CHI] o=
(ND-l”— vss "
¢ PCA(HS)/TIMI_CH4/CLK_CCO [AINZ] [TIM1_CH2N] kit
VCAP—=+ VCAP o
0 [TIM1_CHIN] [TLI] TIMI_CH3 (HS)PC3 et
DV33—— VDD 2
. - [ADC_ETR]12C_SCL(T)PB4 i
M3 BiFERSE LEDO—e{ [SPI_NSS] TIM2_CH3/(HS) PA3 y
[TIMI_BKIN] 2C_SDA/(T)PBS e
STMBS103F3
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5 %0 8k
LR RERTTE LRI ES inmie

B 3.1 R

WEFTR, MQ-3 (&AL I Ve AN & Vh #0085V, L R4 7 1K KK
e MEARTEFRR B (ZINELE MQ3 Ul F IR 1, £ 0.4mg/L ks, fLEERHPH Rs
2K~20K, HY Rs= 10K, il 2 WkE# AN 10mg/L B4R E, R R dh 4 vl A0,
MQ3 HFHME AN 10K * 0.12=1.2K, MQ3 AD =5V * IK/ (1K + 1.2K) =227V, AD iZ¥CH
2.27/3.3 %1024 =704, 24 STMS8 ¥ /5 HL5] i PD2 AD R4 HIEUE KT 704 B2 B4 I 3178
f, I LED3 fE N8R

o JEREHT

SEELAAS A

u8 CMD_rx_buf[8]; // fr&&MIX
u8 DATA_tx_buf[14]; // R [A1 %4 28+ X
u8 CMD ID=0; // fa& 75
u8 Sensor Type = 0; // &I Y5
u8 Sensor ID=0; // FHFIZEIL RIS G0 5
u8 Sensor Data[6]; // f&IEE:EHEIX
u8 Sensor_Data_Digital = 0; // $0 7L A H
ul6 Sensor Data Analog = 0; / AL B4 HPa
ul6 Sensor Data Threshod = 0;// FE4LIAL B33 RI1E
/* ARIEAS R B AR A BEAT B T */
Sensor Type = 6;
Sensor ID = 1;
CMD _ID = I;
DATA tx buf]0] = 0XEE;
DATA tx buf[1]=0xCC;
DATA tx buf[2] = Sensor_Type;
DATA tx buf[3] = Sensor_ID;
DATA tx buf[4]=CMD ID;
DATA tx buf[13] = OxFF;
GPIO Init(GPIOD, GPIO PIN 4, GPIO MODE OUT PP HIGH SLOW);
// ADC
ADCI1 InittADC1_CONVERSIONMODE CONTINUOUS,
ADC1_CHANNEL 3,
ADC1 _PRESSEL FCPU D4,
ADC1 _EXTTRIG TIM,
DISABLE,
ADC1_ALIGN RIGHT,
ADCI1_SCHMITTTRIG _CHANNEL3,
DISABLE);
ADC1 Cmd(ENABLE);
ADCI1 _StartConversion();
Sensor_Data Analog = 0;
Sensor Data Threshod = 400;
delay_ms(1000);
while (1)
{

/] REAL IR A% Bt
Sensor_Data Analog = ADC1_GetConversionValue();
if(Sensor Data Analog > Sensor Data Threshod)
{
Sensor Data Digital =0;  // Joilgkh
GPIO_WriteHigh(GPIOD, GPIO PIN 4);
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else
{
Sensor Data Digital = 1; AR =RTiY
GPIO_WriteLow(GPIOD, GPIO PIN_4);
}

I HE
DATA tx buf[10] = Sensor Data Digital;
1 R AEHA ot
UART1 SendString(DATA tx_buf, 14);
LED Toggle();
delay_ms(1000);

4. SERIDIR

1) B IATEIAL B G B S0 AE 1 R B A E 0 E, FE ST-Link At & JTAG
HEARAGEEbRA ST-Link b3 &M JTAG 1 L, &5 B4 —im1 USB 646 2| PC HLHY USB
i 1, JEIE FARCER T O R R E g AR LI R s (A B LED TR ),
TR e e

2) FATH TAR SWSTMS 1.30 ¥4, $TH..\6-Sensor k5% /& 2% \Project\Sensor.eww
P AR Ermbecied Workbsnen OE

File Edit View Project Tools Window Help
WWorkspace =
[Debug -
Files Axn Hy o~
Ef=|MFRC531_STM8 -Debug | v | |
= Ca stdPeriph_Drivers

| stms_heep.c

| stms_cllk.c

| stmiis_exti.c

| stmds_flash.c
|
|
|
|

stmB8s_gpio.c
stmB8s_spic
stmBs_tim4d.c
stmis_uant?.c

3) fTJF)GE fiidi “Project” T “Rebuild All” Bi# ik b TRESCHEAHE “Rebuild All”
AP LR E— T
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LURRTN LWL LRSS Cpmie

% IAR Embed
File Edit View [Project] Tools Window Help

D Add Files...

Workspace Add Group...
Debug Import File List...
Filos Edit Configurations..
2 Sensor- [ Remove
= (1 StdPerip
stmBs Create New Project...

stmis

ctimbs Add Existing Project..

stms Options... Al+F7
stmis

stmis Source Code Control 3
stmis

stmis Make F7
stmas: Compile Cirl+F7

stmés| Rebuild Al
stmis

stmis Clean

stmés, Batch build... 2

stmas; .

stmas Stop Build Ctrl+Break

TS Download and Debug D
#H || sTmMos;

-2 01 User Debug without Downleading

Dela; Make & Restart Debugger Cirl+R

L a E;‘E? Restart Debugger Ctrl+Shift+R

c .|

— [1LEDC.H Download >

4) g “Rebuild All” Zmiks5e)a, TLEE, THERE.

Total number of errors: 0

Total number of warnings: 0

5) gikseERiEHER s, st < 2220 wimm Download and

Debug #H1THE .

-
Downloading Application

Downloading file:
O:ARFIDSProject\Debug Exe\MFRCE31_STHB.0

6) WEE)E, ARSI TR IR R, &S ER USB ¥ 8 DL
I, ¥ USB2UART #EL(1) USB 283 3] PC AL USB 4 1, RS HE O THE, EEL
O, JERER 115200, 8 NMEHEAL, —AMEIRAL, TRIERAL.

) ARESREZE B O UGRE] 14 NFT, BT 2 7Rk, F3 T
fEIRERRIY, B 4 L7 RARIEER ID,EE S AL 2 fidn 2 ID, 28 6 i 2 11 727
RFEAL, A 11 AL AR IR RS, B 12 AL RS 13 AL R AR AL, 5B
14 L7 etz

Bt IR[E “EE CC 06 01 01 00 00 00 00 00 00 00 00 FF” B, 5 11 fr= 15k “0”
FLRTEWIHKGE, IRI[E “EE CC 06 01 01 00 00 00 00 00 01 00 00 FE” 5,55 11 frpih “1” &%
N

/* ARIEASFIR Y AR RS BEAT BT */
Sensor Type =1; /MLEKIFHEH
Sensor ID = 1; 1146 %2 1D
CMD ID = 1; /I R4 1D
DATA_tx_buf[0] = 0XEE;//{13k
DATA_tx_buf[1] = 0xCC;//f13k
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iR RE
| B LUBENBIIR LT L LB
DATA tx buf[2] = Sensor_Type;
DATA tx buf[3] = Sensor_ID;
DATA tx buf[4] = CMD ID;
DATA _tx_buf[13] = OxFF;//f)E

B i S
VRGN, S W (BRBGE R V2.6.pdf) ST

rgll AccessPort - COM4(115200,N,8,1) Opened = | (B |-
B #8E =ZEN EEM IRD ZEOQ EEH

Q@” ﬂ S ‘ @ ET#H TR 1.37 Buid 1870

Terminal | Monitor |

| [EE & |2

00000000: EECC 0601 01 00 00 00 00 00 00 00 00 FF EECC 06 01 01 00 00 00 00 00 00 00 00 FFEECC 06 01 01 §2.
00000021: 000000 0000000000 FFEECC Q501 01 0000000000 0000 00FFEECC 0501 01 0000000000 |
00000042 000000 FFEECC O 01 01 0000000000 0000 00FFEECC 0601 01 0000 00 00 000000 00FFEE
00000063 CCO601010000000000000000FFEECC 0601 010000000000000000FFEECCOG0T 0100 7.
00000084; 000000000000 00FFEECC 0501 01 000000000000 0000 FFEECC 060101 000000000000 |
000000AS: O000FFEECC 0601 01 0000 0000000000 00FFEECC 0601 01 000000 0000000000FFEECC
000000CE: 060101 0000000000 0000 00FFEECC OG0T 07T 000000000000 0000FFEECC OG0T 010000 .
O00000E7: 0000000000 QOFFEECCOG601 01 000000000000 00 00FFEECCOG01 01 000000 00000000 .
00000108 00 FFEECC 06 01 01 00 00 00 00 00 00 00 00 FFEECC 0601 01 00 00 00 00 00 00 00 00 FF

B O+ O FHR [MainTat v [ITHER T Clom [rts (i) M Size <6
p

Comm Status CTS DSER EING RLSD (CD) CTS Hold DSE Hold EL=D Held KOFF Hold

s E=E0 i 1863 COMA{115200,M,8,1) C
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Lo LRI SR B ST

KIe-B. N
. S E

B [ f# DYP-MEO003.
B R N RR AL s AR R

2. SEEGIFIE

B fF: AR SWSTMS 1.30
B f§ff: ICS-IOT-CEP #FsLi T 6, ANAW LS, USB2UART fHbk

3. LI R

[HEN

s N SRREFEA

NARLLHNE RN B A F AN BOR B H Bhaz il b, REUE R, Al 5etisg, HKAE
AR 2N T2 B s N g 8, JUHGE T i e 1 B S 7 i

BS8H DYP-ME003 A {4 B8 B ik

TAE s H DC 4.5-20V

i A HL <50uA

FLF- i Y 3.3 VAT oV

fish 2 7 3K L A n] 4 i R /H A fd

A I 5[] 5S (BRIA) Al il fE v [ 2 S LR JL |40 %
s ) 2. 58 (BRA) ol HlETE F % LR JL T F
B i AR T R ST 32mm*24mm

SN A FE <100 FEHES

R ) B 7 KA

TAEIREE ~15-+70 Ji

NGB BT A% :23mm (2R L)

Kl 3.1 23
o NS RAE A PLA
1) BN ARERE 5 — 080 2 A I WTIR AL (], 78 b3 TR AR 2 TR RE b B 0-3 Ik,
— B EHEEAFRFHRES

2) N EREGAT YT PUIRAL B B EUN B BRI E B, PR ST IS S AR iR E)
Es AR B RTEB I, 2 3 RN 258 I BT

3) IBNALHCR AXOTHRSL, SR E LRI, X0t (A gt B o) A FHK I A1
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LU E T FPELBEEE (‘73"5%-“\“

P, 2N ZE B BN AT B e BRI ZDAD T SIA TN ] BRI A 2 E, ZE{H
Ko SRR B 2 N IR T AE AR SR B B 2N BN R 2 _EJ7 e, XOoo A2
ZLANCIEER B AL, T, PRI A R A i L2 3 BON 33 I ML A 48k 0T
177 17 5 NAK S SR 2 1007 R EAHTAT,  RAIE ARSI N8 Ja B R SR BT AR . O 1 3
TN A BEVE I, AMHCR &S, WAL DU m#RIEN, B PR L BT P
ANTTIEIERNFER R REE R, 2RI AU R % A E 2R

K 3.2 kN

o NARINAE RS AR B 2 I

Ui
—o| PD4(HSYBEEP/ TIM2 CHI/UARTI CK o
S PD3 (HSVAIN&TIM2 CHYADC ETR 89010
Sensor TXDO—=5{ PDS(HSVAINS/UART1 TX o
2 PD2(HS)[AIN3][TIM2_CH3] [t
Sensor RXDO—=1 PD6(HSVAING/UART] RX

Sensor RSTO—20d NRST
%2 OSCINPAL

PDI{HSYSWIM  [—0 Sensor_SWIM

PCT(HSYSPI MISO[TIMI CH2| fadl

PCO(HSHSPL MOSI [TIMI_CH1] et
OSCOUT/PA2

PCS (HSVSPL_SCK [TIM2_CHI]

7 =
(i.\'l)~|”— Vss h
PCA(HS)TIMI_CH4/CLK_CCO [AIN2] [TIMI_CH2N] e
AP

ol &
b Ve . R
o [TIMI_CHIN] [TLI] TIMI_CH3 (HS)PC3 [a
DV33p—— vDD 1
[ADC_ETR] 12C_SCLAT)PB4 fo—
" LEnO—%d [sPI NSS] TIM2_ CH3/(HS) PA3 -
' = TIMI_BKIN] I2C_SDA/TIPBS [e-m
N AR 15 B B LTI B B
STMBST03F3

K 3.3 JAHE

JREEE TR, ARSI B AR, Hi P, Q1 Fid, 10 #H K RAEWEIA
i, Q1 #ul, 10 fH @ P, JEik STMS B #LEEE PD3 10 {5 I ZnELTE FIAL AR RS
R N AR L AR N AR R S ARG Bl = AR R NAE 5, W R AR S, Rk,
FH B PR B b 07 ¥ 5 AR TS B0

o JREGS BT

SEHARIS U R

u8 CMD rx buf[8]; // frZIX

u8 DATA_tx_buf[14]; // iR [A1 %428 [X

u8 CMD ID=0; // 4 F5

u8 Sensor_Type = 0; // f&IEKZFHK T 4 =5

u8 Sensor ID=0; // M[FZRAUE KI5

u8 Sensor Data[6]; // 1&E#EHE X

u8 Sensor Data Digital = 0; // #7-SRAAL IR R
ul6 Sensor Data Analog = 0; // 4Pl YA Jlk A5 H 4

77 http://www.i-csource.com




 Cheraict:

ul6 Sensor Data Threshod = 0;/ AL B} R{E
/* RRIEAS R R B AR RS BEAT BT */
Sensor Type = 7;
Sensor ID = 1;
CMD ID=1;
DATA_tx buf[0] = 0XxEE;
DATA tx buf[1] = 0xCC;
DATA tx buf[2] = Sensor_Type;
DATA_tx_buf[3] = Sensor_ID;
DATA_tx buf[4]=CMD _ID;
DATA tx buf[13] = OxFF;
delay_ms(1000);
while (1)

EUEEB I F R FELREFH

{
/] BREAL AR AR
if(GPIO_ReadInputPin(GPIOD, GPIO PIN 3))
Sensor Data Digital =0;  // Tt A
else
Sensor Data Digital=1;  / AA
11 A HE
DATA tx buf[10] = Sensor Data Digital;
1 RIEHE W
UART1 SendString(DATA tx buf, 14);
LED Toggle();
delay ms(1000);
}
4. LB R

1) 5 e RATE O RS HE B SIS ) E AR B AR A O L, AT ST-Link Bd & JTAG
Feetofi BIARA ST-Link AREH) JTAG M L, /e B — i) USB £kid £ PC HLAJ USB
B, GEREEARCER N 97 LB AE SRR A Ay (AT LED AT HE),
MEfFER e .

2) FKATH TAR SWSTMS 1.30 #fF, FT7F.\7-Sensor N Adka L 22

\Project\Sensor.eww .
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AR SRR L LRI EH CReka L

L& 1AR Embedded Workbench D€ LN

File Edit WView Project Tools Window Help

D HE| S| % BB o o

Workspace =
[Debug ~|Ir
Files £ BHE O~

Sl [MFRC531_STM8 -Debug [« | |
= 07 StedPeriph_Drivers

| strmis_beep.c

| strmfs_clk.c

| stmBs_extic

| stmis_flash.c

| [ stmfs_gpinc

| stmis_spic

| stmBs_timd.c

| stmBs_uan?.c

3) $THF)E s “Project” NI “Rebuild All” B %A TRESCHEA#E “Rebuild All”
AP LR E— T

File Edit View [Project| Tools Window Help
DEEg| Add Files...

Workspace Add Group...
Debug Import File List..
Files Edit Configurations...
2@ Sensor-L Remove
=1 [0 StdPerip
simés; Create New Project...

stmés

Add Existing Project...
aimBe isting Projes

stns Options... Alt+E7
strmBs;

stmis Source Cade Cantrol 3
stmés

stm@s: Make F7
stmis Compile Ctrl+F7

SBs|  Rebuild Al
stmés:

stmés, Sem

Stmas Batch build.. 2]

stmis, .

stmds, Stop Build Ctrl+Break

385l Download and Debug ctrl+D
® [c] stmBs

L&t User Debug without Downloading

Delar Make & Restart Debugger Ctrl+R

: B;‘:? Restart Debugger Ctrl+Shift+R
& o

I— [ LED.h Download 3

4) S “Rebuild All” ke, TLZd, iR

Total number of errors: 0

Tatal number of wamings: [

5y gk R RN b, < 222 i Download and
Debug #THS .

p
Downloading Application

Diownloading file:
D ARFIDProjectsDebughE xe’MFRCE31_STMEB.0

6) KEEEE)E, LRSI TR IRk, EEEFEGEER USB 8 D
I, ¥ USB2UART #B(1) USB £8iEH: 2] PC AL USB 4 1, A HE O TE, FEL
O, JERER 115200, 8 NMEHEAL, —AMEILAL, TRIRAL.

) ARG R B DGR A 14 AT, 55 1 A 2 fr iR ek, B 3 AL
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by O &k
nzme B i e i T et
FEIRER AL, 25 AT AR KA ID,SE S A 2 a2 ID, 2B 6 T 11 A7y
FEBARAL, HAs 1 A AR MBS RSO, 5B 12 MM 13 A R R B, 56
14 7R

B4 IR[E “EE CC 07 01 01 00 00 00 00 00 00 00 00 FF” B, 5 11 A58 “0” i,
LRI, K[\ “EECC 0701010000 000000010000FF” 55 11 A5 “17 —ENR
FEPNS

1 ARIEAN R R B AL AR AT BT */
Sensor Type =1; /ML AFIA
Sensor_ID = 1; /A& &3S 1D
CMD ID = 1; /715 B4 1D
DATA_tx_buf[0] = OxEE;/f13k
DATA_tx_buf[1] = 0xCC;//f3 3k
DATA tx buf[2] = Sensor_Type;
DATA tx buf[3] = Sensor ID;
DATA_tx_buf[4] = CMD _ID;
DATA_tx_buf[13] = OxFF;/f1 2

B i S
VRG], EHS S W (BB V2.6.pdf) ST

(@l AccessPort - COMA4(115200,N,8.1) Opened =NECN X
B HHE BEEV WM T8O R0 EEH

r‘h‘ ﬂ ::' ‘ @ B T #iE ks 1.37 Buid 1870

Terminal Monitor
o |[E]efab & |2
00000000: 00 EECC 07 01 01 00 00 00 00 00 01 00 00 FFEECC 07 01 01 0000 00 0000 01 0000 FFEECC 07 01 4. - -

00000021 01 000000000001 QOO0OFFEECCO7 0101 000000000001 O00DFFEECCO7 0101 00000000 ...
00000042 0001 O0OQDFFEECCO7 0101 000000000001 0000FFEECCO7 0101 000000000001 0000FF ...
00000063: EECC 07 01 01 00 00 00 00 00 01 00 00 FFEECC 07 01 01 00 00 00 00 0001 0000 FFEECC 070101 §4...
00000084 000000000001 OOOQDFFEECCO7 01 01 000000000001 OOO0OFFEECCO7 01 010000000000 ...
000000AS: 01 0000 FFEECCO7 0101 000000000007 0000FFEECCO7 01 01 000000000007 00 00FFEE ..
ooo0o0Ce: CCO7 0101 000000000001 0000FFEECCO701 01 000000000001 0000FFEECCO7 010100 7.
0Q0000E7: 0000000001 QOO0OFFEECCO7 0101 000000000001 O00DFFEECCO7 0101 000000000001 ...
00000108 000D FFEECCO7 0101 000000000001 O000OFFEECCO7 0101 000000000007 0000FFEECC .
00000125 070101 0000 0QOO00Q0OY QO OQOFF Ll

BED> Ottt O FHE  [Maintae o] [IFEER FxdiiE| [EEsR) [(Jore [(JR1s [|] Max Size <6
Comm Status CTS ISR ETHG ELSD (CD) CTS Hold DEE Hold RLSD Held HOFF Hold
i EE0 =il 2214 COM4(115200,N,8,1) C
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LI\, =R iR AR RS
1. L H K

W R AR R
W ER =N AR Ay AR

2. SEEGIFIE

B K TAR SWSTMS 1.30
B ff{f: ICS-IOT-CEP #¢sLie V&, —Hhhnd B e i, USB2UART ik

3. LI R

¢ ADXL345 f&ifr

ADXL345 52— 3N PG R IIFE 3 Finid vk, e m(13 Ar), MEEHEE
log o Hvhi ey 16 A b A Y%, AridE SPI(3 Lisk 4 £8)8 12C ' M U
7] .

ADXL345 JEH &SRB A4S o e ] CLE MRV I S A = i S E s E, b
Al LA s s El oy SR sh S I A . Km0 #1%(3.9mg/LSB), ReIEAZ] 1.0° 1Y
R AR . ZAS RO PR RS I Th e o 1EBDANAE TS ARG Th R JE i LL AT Sl 1
T S P 5B R BRMESRAS I iz sl kA . e A T B wT DAAST AT B 7 1) A R R AT XY
PRENME. B HIEARR IR n] DU 88 F 2 75 IEAEFavE o IX SE T RE AT DU 37 S 21 75 A A iy
s B —A . IELE HIE LRI S B A7 8 B B R SR — A 32 gt se (FIFO)
ZErhes, THTAEEEE, A SRS T fE 2 Ak, FFRRRBE IR R G DIFE. IRINFE
AR T 123N A BE F IR BE, AT DAARARR 1) ThFE 3R AT 3R B2 A 32 2 sk B 0
ADXL345 FH 3mm X 5mm X 1mm, 14 5|J/NEGE SR,

ADXL345

S
SSSSSS

K 3.1 ThRetER
ADXL345 & —#5e8En 3 MniE i E R4, riEFERNEEEAE +£2g , +4g,
+8¢g m+16g. BERENEIZshE T SRS MIEE, WREM EFF s, FlansE /)
IS, AF15 28 nTVE MR R E . 12 RS N MR MO L4858, BT MR T
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N 0 &b
nzme N L e e Y et
o TN IERE, 2 S d T RERmNSNZ B, RETEM . 20 aal
b ST ] 5 BT 2 5T S AR AL, BEXT G A R AT I . I A A R S B e . 2200
PR R AT, AT A s S PO 2 55 T 82 A8 I B o R RO A P T o e ) s 2 M A
.

&5 HEE

o
{3550, Tl 10,0009
- 10,000
v T4, At -03 V§?+3.9v
V. 1o -03VE+39V
ﬁ;g m —03 V&V, I/O+03Vk39V,
W NE

it A FHoAth 5 [ -03VZE+39V
iy L R I ] (T g
=5 i)
T

i -40°C%E+105C

1Efig -40°CE+105C

Bl 3.2 Zxt i KAIUE (H

ERE G ERER B RKBUEE A fE = S BEH T AR ANES IR . X ARAUE fefH, AER
FEIR AR B AR A I e A RO NI A E BT P s RS 26 1, SRR RENS L%
TAF o RIPFELERS e RBUEE SR A T LA as Bl ek

o BITIEfG

AR AN SPT B ilifs . LR FRI BN T, ADXL345 /E WMHLIE4T. CS Sl s
VDD I/O, 12C #ixffifE. CS 5IINIEZ F+i 2 VDD /O 5 b ki h 253k, BA CS
SUHTCERN, BRUBSATAAE . Rk, WREA REUX S, "Rt SEOZEs Lk
5. SPIAEI T, CS IIH ML EHIEH . SPIA 2C MFEIERR T, ADXL345 5 A\ M
[H], N2 M ADXL345 15551 3= 244 585 .

%t SPI, W3 ki 4 Z4icE, K 3.3 MK 3.4 KEEKITR. £ DATA FORMAT
AR Hubk ox31)d, k4 LFERIER SPIAI( f7 D6), EHE 3 LN E SPI .
B RMEN 100 pF I, £k SPIR P38 8 5 MHz, B 75 4% I8 B 4 (CPOL)= 1
BB A AL(CPHA)Y= 1 04T o 5 = Ab B A8 P o 4 M 1k ANAE o7 B B 2 T, W R Rt o 1)
ADXL345, CS 5| JHINAE R Bt FAR AL 0% 2 RS 2 m . T 3 248 SPLIY, HEEH
SDO 5l E+i% VDD /O #iEididt 10 kQ HFH Fh 2.

PROCESSOR ADXL345

D OUT cS
D INfOUT S0l

SDo
SCLK

PROCESSOR
DouTt
DouTt

DIN
DouTt

ADXL345

Cs
sSDIo
SDO
SCLK

K33 K 3.4

CS NH AT I HELL, | SPI EHEH]. WEAR, eI L S A AR HE
S, AEHIZ AN E SE . SCLK AT DRHel, B SPT ENLERML. oMM, SCLK
RN EHAEIRES . SDI A SDO 73 58 HR AT £ N A o SCLK R Ry i 20 56 %
SCLK L FHs i BT KA . BEAE B AE S N S B 5 N 2771, DA BN T 53— A7
fEIMB , K 3.5 2E 3. DR/W AL 2710, FFEa S mBER i — A7 fE, i
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2UEENR B Z R FEXRIEFH

L

Bhfk b fE R E (8 NI Bk T8 ADXL345 e F— N FAFA Y 5N,
BB IS, B A I, CS KA. EPITARANES AR EE N, iz
] CS WAURR, HiaffasniriE. B34 BnT 3 &30 SPT il E s N rE. K
3.5 FIE 3.6 3lEon T 4 2850 SPLIStEURI S5 NI 7 o BT Z A B EAE, (247
AR 0 L 3R 9 FIZR 10 FR I RE AR PS4, SPLIE{EE R KT 8% T 2 MHz
i, HEFER A 3200 Hz A1 1600 Hz % B3 % . A 85 EE KT 8% T 400kHz B,
HEF A 800 Hz i th B 2R, Jo o I 50 A% ok 2R 4% L9 34 k. 911 4n, 200 Hz % 4L
PETE RIS, HEFE A B REEEE A 100kHz. P T HEFE I B O ME 5 B R 0847, mlfg
SR s e AN R, AL SRR R BA M S

tserup - il tioo
P 2 2
o x @ A w X w X X m X »w X X
(‘( N !‘(‘
S s
*'"itSDD ADDRESS BITS DATA BITS tpis = -
: » \
wo—— x X x X x X X X« X W X x »r—

it b

3.5 3%k50 SPIG A

tseTup et — =—lyop

/ ~ s Tt
sDI 4 R \< MB X As X X Ao X x X X X
i {3 o
H ' v
"'"5‘500 ADDRESS BITS N , tos = -
TC ;
so——( 7 X X X X X w X X wm
L3 H

-

-—lg, 1

3.6 4 285\ SPI i2HL

DATA BITS

A

X

J A J

i
ADDRESS BITS

s
DATA BITS

SDO

3.7 4 £ SPI#EU/E N

ADXL345

BN E B RS, R 32 AL FIFO, WlRE ENLALBE A 747 Bk 22

Ko ZZrp o PUA. i, FIFO #ial. d =0k i 2 I FIFO #ixl) . 1
FIFO CTL Z178%( Hihik 0x38) Mi%E FIFO MODE fii( fii[D7 : D6]) , mlikfFE&i.

76 FIFO BT, xo y. z I AR AERETE FIFO . 24 FIFO hfRAE S S
FIFO_CTL %7 5( Hibl 0x38) RS RO MM RAN SR, K ENFHI B (L. FIFO 4Eiics
BEd, BB y Mz BOURERY 32 RREAS) . SRR IFIEHCRMR. FIFO (1M EHR
. SRR T AR, [, FIFO BUMRT, stk ol fs T BUERT. K ED b ket &
', PLF] FIFO FEAYUD T FIFO_CTL %7 8310 B A G A7 b A1«

&3
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 Cheraict:

EUEEE IR FELREFH

¢ ZhunE R RAREURE K

D33
Uz
_L%::’ VDD TS (o —oCs#
- VSS  SCLSCLK (—3—OSPI SCK
3 SDA/SDISDIO. [—3—OSPI_MOSI
| o our % P $DO H2—0sPIMISO
L i‘I NC
- p.
GND 5 GND -
+ GND INTI —OINTI
2 GND INT2 |2
— ADXLS
GND
ADXL345 —HiiE )% %5 /Ka

ADXL345 5 STMS8 . HLiE
AT o

o  JRESOHT

Ul

e

Sensor TXD O—Zﬂb
Sensor_RXD O—%D
Sensor RST O—ir—v

prars

(iND'|||—7

VCAP I—S
DV3.3 |—9

LEDO— %]

PD4 (HS)/BEEP / TIM2_CHI/UART1_CK
PD3 (HSYAIN4/TIM2_CH2/ADC_ETR
PD3(HS)/AINS/UARTI_TX
PD2(HS)[AIN3]|[TIM2 CH3]
PD6(HS)/AIN6/UARTI_RX
PDI(HS)/SWIM

NRST
PC7(HS)/SPI_MISO[TIMI_CH2]
OSCIN/PAI
PC6(HS)/SPI MOSI [TIM1_CHI]
0SCOUT/PA2
PCS (HS)/SPI_SCK [TIM2_CHI]
vss

PCA(HS)/TIMI_CH4/CLK_CCO [AIN2] [TIMI_CH2N]
VCAP
[TIM1_CHIN] [TLI] TIM1_CH3 (HS)PC3
VDD
[ADC_ETR]12C_SCL/T)PB4
[SPI NSS] TIM2 CH3/(HS) PA3

[TIMI_BKIN] 12C_SDA/(T)PBS

L2

==JciOH\TI

dd o Sensor SWIM
kel 5P1 MISO
kS5 5p1 MOSI
k3 o sprsck

<JD14—O(S“

kel

12

11

f—

i SPI 2 M #E4T

STMESI103F3

K 3.3 JRHEE

, JfamatiEE: INT1 3] % PD2 10 fE

SEHACAS AR -

u8 CMD _rx_buf[8]; // G MIX
u8 DATA tx_buf[14]; // & [AIHHE 22 b X
u8 CMD_ID=0; // &5
u8 Sensor_Type = 0; // fRIEKZFHK T =5
u8 Sensor ID =0;  // M[FIZREUL KIS 905
u8 Sensor Data[6]; // 1&EasEHE X
u8 Sensor Data Digital = 0; // 7R AL R IR EHE
ul6 Sensor Data Analog = 0; // PN AL 25 K i
ul6 Sensor Data Threshod = 0;/ AL B 4% R{E
* ARAE A F Y AR R AR AT B 2 ¥/
Sensor Type = §;
Sensor ID =1;
CMD ID= I;
DATA tx buf[0] = OxEE;
DATA tx_buf[1] = 0xCC;
DATA_tx_buf[2] = Sensor_Type;
DATA tx buf[3] = Sensor_ID;
DATA_tx_buf[4] = CMD ID;
DATA_tx_buf[13] = OXFF;
delay ms(1000);
while (1)

{
/1 BRI A Bt
ADXL345 MultiRead(ADXL345 DATAXO, 6, Sensor_Data);
/1 A s
DATA_tx_buf[5] = Sensor_Data[1];
DATA tx buf]6] = Sensor Data[0];
DATA tx buf]7] = Sensor Data[3];
DATA_tx_buf[8] = Sensor_Data[2];
DATA_tx_buf[9] = Sensor_Data[5];
DATA tx buf[10] = Sensor Data[4];
/R IE B W
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LR TR LR TE LRI ES mmai

=
)

UART1 SendString(DATA tx_buf, 14);
LED_Toggle();
delay_ms(1000);

}
void SPI Config(void)  //SPI it &

{
SPI_Delnit();
// SCK - PC5 ; MOSI - PC6 ; MISO - PC7
// SPI initial
SPI_Init(SPI_FIRSTBIT MSB,
SPI BAUDRATEPRESCALER 16,
SPI MODE MASTER,
SPI_ CLOCKPOLARITY HIGH,
SPI_ CLOCKPHASE 2EDGE,
SPI DATADIRECTION 2LINES FULLDUPLEX,
SPI NSS SOFT,
0x07);
SPI_Cmd(ENABLE);
}
void ADXL345_Init(void)
{
// CS - PC4
GPIO_Init(ADXL345 CS_PORT, ADXL345 CS_PIN, GPIO_ MODE_OUT PP _HIGH_FAST);
ADXL345 SPI_DIS();
SPI Config();
delay ms(100);
[tk sk sk sk sk sk sk sksk sk sk sk sk sk sk skok sk sk sk skl sk A )X 345 ?ﬂﬁﬁpﬁlﬁﬁ****************************/
ADXL345 WriteReg(ADXL345 DATA FORMAT,0x2B);
IR IEEAS G BN BRI TIREAE 4 42 SPT 82 O AR FE-F A Wi 13 A4 70 FR it B A %
3%,16g =2
ADXL345 WriteReg(ADXL345 OFSX,0x00); //X 4hi%Z#M%; (15.6mg/LSB)
ADXL345 WriteReg(ADXL345 OFSY,0x00); //Y i Z#M; (15.6mg/LSB)
ADXL345 WriteReg(ADXL345 OFSZ,0x00); //Z % Z#M; (15.6mg/LSB)
ADXL345 WriteReg(ADXL345 BW_RATE,0x0E); /1600Hz
ADXL345 WriteReg(ADXL345 POWER CTL,0x28); //JTJ& Link, & Ihfg ;5% H] EH SARHR, ARHR, e
P& Ty R
ADXL345 WriteReg(ADXL345 INT _ENABLE,0x00); /1 r 34 3¢ 4]
ADXL345 WriteReg(ADXL345 INT MAP,0x00); //INT1
ADXL345 WriteReg(ADXL345 FIFO_CTL,0x00); /A~ i fil FIFO

4. SEIPIR

D) ESERATEIAL G R LI 0 ER B s 0, B ST-Link Ad & JTAG
ARG RIFRA ST-Link #rER JTAG M L, &G0 E 2 —umA) USB Zk46 2 PC HLA) USB

B, G EARCER N 97 LB IE R AR SRR A Ay (AT LED AT HE),
Mg e .
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| RARE LUREMBIIRE TP ELRIESE

2) FATH IAR SWSTMS 1.30 #At, 77T ..\8-Sensor — Hlif ok & 1% & 2%

\Project\Sensor.eww .
F2 1AR tmbedded Worksench ISE

File Edit View Project Tools Window Help
Do bl | S| & B2 @B o |
‘Warkspace x
[Debug r

Files FrooBR
ElsIMPRC531_STM8 -Debug |« ||
=1 L3 StelPeriph_Drivers
| I—I - stmis_heep.c
[ strnfs_clk.c
stmBs_exti.c
stmB8s_flash.c
stm8s_gpio.c
stmBs_spi.c
strmiis_timd.c
|—I [ stmbs_uart?.c

|
|
I
|
|

3) PG S “Project” FHIA “Rebuild All” 8 %+ TR A4 “Rebuild All”
EFRATH TEmE—T

REm
File Edit View [Project| Tools Window Help
DS | Add Files...
Warkspace Add Group...
Debug Import File List..
Files Edit Configurations..
B P Sensor - [ Pa—
&1 3 StdPerip)
[ stmas Create New Project.
[£] stms; . .
B stmas Add Existing Project...
[ stm8s; Options... Alt+F7
[ stmds]
1 strmgs Source Code Control
[ stm8s]
Bl strfs Make F7
[£] stm8s; Compile Ctrl+F7
[ stmas Rebuild Al
[ stm8s; @
[ stmés ean
[ stmas Batch build... F8
[E] stma: ;
Bl st Stop Build Crl+Break
0 stmas Download and Debug i+
[ stmas!
L User Debug without Downloading
[1 Dela Make & Restart Debugger Ctrl+R
f— [ Delay Bt Pelirrsar Cirl+Shift+R
FILED.c
[ BiLeDn Download

) il “Rebuild All” 9miF5e)a, %L, TR,

5 gt ERnEmEren, g < 222 e Dounload and
Debug #ATHS .
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Downloading Application

Diownloading file:
D ARFIDProjectsDebughE xe’MFRCE31_STMEB.0

6) WEEEE, ARSI TR TR, EERIT S ER USB i 85 DAL
I, ¥ USB2UART #i () USB £ki&H:3] PC HLAY USB & I, SRE4T R O L H, W&
O, PERER 115200, 8 NMEIEAL, —AMEIEAL, TRIERAL.

7) ARKIRIEE B O GR[E] 14 DA, B AL 2 A RSk, B3R
fRIREREI, B A ST RARRES ID,SE S R AMA ID, 56 6 Mg s 11 Ay
FTBAEAL, HAS 11 A7 AR B PIRESAL, 55 12 AR 13 M7 R REAL, 2R
14 L7 RERE.

f5ln: 3% EECC 080101 XHXLYHYLZH ZL 00 00 FF, XH XL X% X s,
YHYL AR Y MR84S, ZH ZL AR Z S sh &

/* AREA FIRB M RS AT B %/
Sensor Type =1; //fEEa2A

Sensor ID = 1; /&3S ID
CMD ID=1; /7 B4 ID

DATA_tx_buf[0] = OxEE;/f:3k
DATA tx_buf[1] = 0xCC;/fl3k
DATA tx buf[2] = Sensor_Type;
DATA tx buf[3] = Sensor_ID;
DATA tx buf[4] = CMD ID;
DATA _tx_buf[13] = OxFF;//f3 )8

B il S
EVEAHRI PSR, TEH S W (BREGE IR V2.6.pdf) TR
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4 HR8EE

L IREYBRIINE NI TE LRI EH
[ @ Accessport - COM4(115200,N,8,1) Opened N — e
B REE =N EEM IEM Z=EO0) #EEH)

&I_” . . e ‘ 0 ETERFTRE 1.37 Buld 1870

Terminal Monitor

ab @ o)

00000000: EECC 0801010002 FFF4 00 CE 00 00 FFEECC 08 01 01 00 00 FFFA 00 D2 00 00 FFEECC 0801 01 §2 Er A -
00000021 0000 FFFE 00 DO 00 00 FFEECC 0801 01 FFAC 0000 00 CEODOOFFEECC 0801 01 FFDBFF4600 . 72 %2 2.7
00000042 68 00 00 FFEECC 08 01 01 00 8A FF 68 00 70 00 00 FF EECC 08 01 01 00 2C 00 AB 00 86 0000 FFEE h.. £ .7hp. ¥
00000063: CC 0801 01 FF 70 00 SE 00 82 00 00 FFEECC 0801 01 0052 FF44 00 8C 0000 FFEECC 08010100 7. pA? §2.R
00000084 580092 00 740000 FFEECC 080101 0070FFDC 00 CO0000FFEECCO801 01 FFC8FFFB00CY hiz. §i.p 77
000000AS: 0000 FFEECC 080101 00 1EFF D2 00 C2 00 00 FFEECC 0801 01 FFEA 00 OC 00 DEOD DOFFEECC .. §£ 7. ¥
000000CE: 0801 01 FF 9E FF E0 01 30 00 00 FF EE CC 08 01 01 00 00 FF BO FFE4 00 00 FFEECC 0801 01 00 2C .. 720 §2 Erd
000000E7: 00 18 FF 2E 00 00 FFEECC 0801 01 0016 FF DAFF 7E00 00 FFEECC 0801 01 0052 FFO0OFF4C 00 . ... 2 e
00000108 OOFFEECCO801 01 FF5801 24 FFCE0000FFEECCOB01 01 FFFEFCFE01 060000 FFEECC 08 . §%.. X8

2

7
e 2.
00000129 01 01 FEDEO1 6A01 2000 00 FFEECC 0801 01 004EFC DA Q] E4A 00 00 FFEECC 0801 01 FFB200 .. j... %N

00000144 2EFESA QD00 FFEECC 0801 01 FFE2Z FF24 04 2000 00 FFEECC 0801 01 FEC2ZFE4002 230000 MR %2 75 . !
00000166 FFEECCO801 01 O00EOO 16 FE3AQDOOFFEECCOB01 01 FF7C 02 FEQOD DB 00 00 FFEECC 08 01
0000018C: 01 00 22ZFFCOO0 280000 FFEECCOB01 01 FFIEFF3CO0SC OO0QOFFEECCOB01 01 FF98FF B4 7 7 ...
000001AD: 01 96 00 00 FFEECC 0801 01 00 66 FE 74 00 38 00 00 FFEECC 0801 01 00 2EFF 4A 00 FEQOODFF 7. ¥2. 75 8. ¥

000001CE: EECCO801 01 FEFS00BA00BC 0000 FFEECC 0801 01 0000 FFF6 00 D4 00 00 FF .. 07§ 7.

EE-> O+l @=WH  [Plein Tt v] [THLEE Fe=tiiR | (REER) [k [rrs (1] e Size <6
Comm Status CTS I5R EIHG ELED (CD) CTS Hald DR Held FLED Hald KOFF Hald

wis BE0 =M 3176 COM4(115200,N,8,1) C
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LI L. R AR R AR

1. KB H/K
m TR KRR
W RS R S AR

2. SEEGIFIE

B fF: AR SWSTMS 1.30
B {ififf: ICS-IOT-CEP #2556 F &, L& asfith, USB2UART #ith

3. LI R

¢ FERNEREEN

AR A R 7O (B R &4, @isFBOREEOR, B HL AD K
&, REEmGRERE S, Kk, KA EE SREOVEE SRR R, My Lr A
B o FATTIE A BE AR A H 2 Rk

SERR AL 75 4 ) 54
LA 1) MIC, IR AR A E 2 A

® [H. fRkk, BFIERARVERIRIE F, B b AN R R AR, A A TR]
Bl ZKAEHH

® Shi: BABCKISCEM, HettERAe Tz, RSN A, R
EHIE SR R (S

® IR - EEERM, 2 NMNRRR R R CRA LG K
e R LIRS SRl — s — R RE R )8 2, R LS AT,
R AL A PR H A AN R, T LR T AR B AR

o . AT MIIER, BRI, NRBHRAG A, TR
R

® I AR A, JF BT FET QRN %E) 191G (i k.
® XN LS FET UnRNE) B G (M) %, I HESISCHEER.

® Jrsik: [EUERARAIS, BT LA AR IA XS ShTe R (FET GR0NE) 1S
(JEHD, G (WP HE#ED .

® PCB Z1ff: #45 FET, WAL, AR 2 E e e s e .
® PIN: LA/t PCB 454 PIN (), AJLL#d PIN 5HAth PCB /584 —
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 Cheraict:

EUEEE IR FELREFH

e, EEES IR, BRI ERga A

¢

B R E R AR bR 2

=tz ke

Ul

2
Sensor TXD O—=

Sensor_ RXD O—éb

Sensor RST o—3
5
oAy

PD4 (HSYBEEP / TIM2_CH1/UART1_CK
PD3 (HSYAIN4/TIM2_CH2/ADC_ETR
PDS(HSYAINS/UARTI_TX
PD2(HS)[AIN3][TIM2_CH3]
PD6(HS)AING/UART] RX

PD1(HS)/SWIM
NRST
PC7(HS)/SP1_MISO[TIM1_CH2]
OSCIN/PAI
PC6(HS)/SPL_MOSI [TIM1_CHI]
0SCOUT/PA2
PCS5 (HS)/SPL_SCK [TIM2_CHI]
L Vss
PCA4(HS)/TIMI_CH4/CLK_CCO [AIN2] [TIM1_CH2N]
L VCAP
[TIM1_CHIN] [TLI] TIM1_CH3 /(HS)PC3
' VDD
[ADC_ETR] I2C_SCL/T)PB4
[SPI_NSS] TIM2_CH3/(HS) PA3

[TIMI_BKIN] I2C_SDA/(T)PB5

2l o MIC_IO
Qlég—O MIC_AD
-<J|£S—O Sensor_SWIM
el

dl

ek

e

o

STMBS103F3

K31 JRHEE

JRHEE R, BT 225 S S, SO IEBUk A GERIE AD RAERHE
. En AR RES, C7TMCc6 AT #EHmAN: i Imv321 BESHRT 101

S 7

%, it D1 REZHE S IEFE S, &ERMARIEF YL AD 7 RFF. (£ EN1S,
F R T, MIC_AD N 0Vs 44— MAFHIAES, MIC_AD & K2 1V A4, MK AD
fHZ9°8 300. K, B 300 E NI FHE, AD RAEERT 300 B, RG] FEm, Jf 85

LED3 £ N8R,
o JREESHT

SEHARIS U R

u8 CMD_rx_buf[8];

/] A BRI

u8 DATA_tx_buf[14]; // iR A1 % #E 28 [X

u8 CMD ID=0; / W4 F%5

u8 Sensor_Type = 0; // f&IEKZFHK T 4=

u8 Sensor ID =0; // AR IKLS s

u8 Sensor Data[6]; // f&E#EHE X

u8 Sensor_Data_Digital = 0; // 7L H A 55
ul6 Sensor Data Analog = 0; // FRIURTIAL BRI E
ul6 Sensor Data Threshod = 0;/ AL B} R{E
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2DEENR B Z R FELRIEFH

i
anp

/* ARIEASFIR B AR RS BEAT BT */
Sensor Type =9;
Sensor ID = 1;
CMD ID =1;
DATA_tx buf[0] = 0XEE;
DATA tx buf[1] = 0xCC;
DATA_tx_buf[2] = Sensor_Type;
DATA_tx_buf[3] = Sensor_ID;
DATA tx buf[4] = CMD ID;
DATA_tx buf[13] = OxFF;
GPIO_Init(GPIOD, GPIO PIN 3, GPIO_ MODE OUT PP HIGH SLOW);
// ADC
ADCI1 Init(tADC1_CONVERSIONMODE CONTINUOUS,
ADC1 _CHANNEL 3,
ADC1 PRESSEL FCPU D4,
ADC1 _EXTTRIG TIM,
DISABLE,
ADC1 ALIGN RIGHT,
ADC1 SCHMITTTRIG CHANNELS3,
DISABLE);
ADC1 Cmd(ENABLE);
ADCI1_StartConversion();
Sensor Data Analog = 0;
Sensor Data Threshod = 300;
enablelnterrupts();
delay _ms(1000);
while (1)

{
1 RIS
Sensor_Data Analog = ADC1_GetConversionValue();
if(Sensor Data Analog > Sensor Data Threshod)

{

}
delay ms(100);

Sound Cnt=1;

4, SEIGIPIR

D) EERATEIL G R LG 0 EaR B s 0, FE ST-Link Ad & JTAG
ARG RIFRA ST-Link #rER JTAG M L, &G0 E 2 —imA) USB k46 2 PC HLH) USB
Ui 1, @I AR T U Fesdik B g A S IO AR IRy (A E B LED [T R,

Mg e .
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| RARE LUREMBIIRE TP ELRIESE

2) FKATH TAR SWSTMS 1.30 # A, FT7F.\9-Sensor & & K ilif£ 24
\Project\Sensor.eww .

FZ 1AR Ermbedded Workbenen NN

File Edit View Project Tools Window Help
D Ha@| S| BR] o o

Workspace x
[Debug ~| T
Files g B o~

EfaMFRCE31_STMB -Debug [~ | |
=1 C3 StdPeriph_Drivers

| stm8s_beep.c

| strnis_clk.c

| strnfis_extic

| stmis_flash.c

| strnBs_gpio.c

| stmis_spi.c

| strnfis_tim4.c

| stmis_uarZ.c

3) fTHF)G fiidi “Project” FTHIY “Rebuild All” Bi#i% b TRESCHEA#E “Rebuild All”
EFRAT TR — T .

R Eml
File Edit View [Project| Tools Window Help
(ml=a == 1 Add Files.
Workspace Add Group...
Debug Import File List...
Files Edit Configurations...
& (J Sensor - C p—
&1 0 StdPerip
[ strmss Create New Project.
1 stm: . 2
Add Existing Project...
[ stma. g
[ stms; Options... Al+FT
[ stma
[ strmds] Source Code Control
[ strns:
) etmae, Make 7
[E] stmis; Compile Ctrl+F7
B} stmas, Rebuild Al
1 st a
El stmas =an
1 stmés, Batch build.. 2
[ strns:
B} stmss) Stop Build Ctrl+Break
) stma Download and Debug ctrl+D
[c] stmds. )
L= 00 User Debug without Downloading
(1 Dels Make & Restart Debugger Ctrl+R
— [l Dele: s B ramen Ctrl+Shift+R
E1LED.
ownloa
— EBILEDK Dorioad

4) /i “Rebuild All” mikseia, TLZd, TR

Total number of errars: 0

Tatal number of warnings: [

5) gk R R IR, s < 222 e Download and
Debug #ATHS .
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LUK ERNH L LRSS mmaie

Downloading Application

Diownloading file:
D ARFIDProjectsDebughE xe’MFRCE31_STMEB.0

6) WEEEE, ARSI TR TR, EERIT S ER USB i 85 DAL
I, ¥ USB2UART #i () USB £ki&H:3] PC HLAY USB & I, SRE4T R O L H, W&
O, PERER 115200, 8 NMEIEAL, —AMEIEAL, TRIERAL.

7) ARKIRIEE B O GR[E] 14 DA, B AL 2 A RSk, B3R
fRIREREI, B A ST RARRES ID,SE S R AMA ID, 56 6 Mg s 11 Ay
FTBAEAL, HAS 11 A7 AR B PIRESAL, 55 12 AR 13 M7 R REAL, 2R
14 L7 RERE.

Bt IR[E “EE CC 09 01 01 00 00 00 00 00 00 00 00 FF” B, 5 11 A5 “0” i,
Fon o, iR[E “EE CC 090101 00 00 00000001 0000 FF” 26 11 frT5ky “1” 2%
NE T

/* WRIEAFIR B LR AT B e/
Sensor Type =1; //fEEa2AY
Sensor ID = 1; /&3S ID
CMD ID=1; /I R4 1D
DATA_tx_buf[0] = OxEE;/f3k
DATA_tx_buf[1] = 0xCC;//3 3k
DATA tx buf[2] = Sensor_Type;
DATA tx buf[3] = Sensor_ID;
DATA tx buf[4] = CMD ID;

DATA _tx_buf[13] = OxFF;//f1 )8

N EDY ISR
EVEARRI PSR, TEH S W (RGBT V2.6.pdf) TR
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4 FFFERE

FANGYUAN INTELLIGENCE

PUEEB I Z R FELHEFH

@ AccessPort - COM4(115200,N,8,1) Opened L= | B

MEE RHE =N SEEM TED EEQ  FEH)

Q@” < | ?) BT B 137 Bud 1870

Terminal | Monitor |

M |[E]rex] ab E

-]
=

00000000
00000021
00000042:

00000063:
00000084:

EE CC 0901 01 00 00 00 00 00 00 00 00 FF EE CC 09 01 01 00 00 00 00 00 00 00 00 FFEECC 0901 01 ...
00 000000000000 00FFEECCO901010000000000000000FFEECCO901 010000000000 ...

0000000001 QOOQODFFEECCOS01 01 0000000000 CQ0OQDOOFF [ —

1B

BESD Ol ©FHER  [Flain Ten -] CITREESR FziviE| (EEEE) (e [ws (] Mex Size <6

-

Comm Status CTS DIER EING ELED (0D CTS Hold DER Hald EISD Hold KOFF Hold

e

E=0 i 3388 COM4(115200,N,8,1) €
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LUK ERNH L LRSS mmaie

LR+ R E AR RS
SR EM

B RIRIR AL RS .
W RN AR LA R

2. SEEGIFIE

B fF: AR SWSTMS 1.30
B ff{f: ICS-IOT-CEP # (23T 6, IRIBEAL KIS, USB2UART fHbk

3. LI R

[HEN

¢ REBELBRERT

AM2302 F R0 7R B IR R AR B — R R E 5 A AR R R A A
#ro BN T BT BBCREESORARAR B AL B, B R dh BAT R ] S 1k 5
HIRKIIRE VE . AR iRas Ot — AR TT R — D Es R fF, JF 55— mtEhe 8
ArE LR . R il BAT W B s RIS LT HRRE U5k, PR EE R AR AR
o BEME A AR AL RS B PR BE AL O S R BEAT R o AHE R B AR P I AU A2 AE F
B, AR N FAE RIS = () AL B I i b B X e v R . ARdERR LB, RS
EWAT T Sy RE. /DR RL IRARRIZIRE, (5 5 AMmBE B A 20 KL E, fEH S8
KM HE B R NFZI N G R L. a8 3 512 CFREZERTD EZ T {E.

K 3.1 o

el £ R

® VDD i (3.5V-5.5V) i
@ SDA TR, WEn SDA
@ NC Z= 4 VDD
@ GND #

K32 G
R
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Lo P e e

HREERE. fehi T, = E e, R ASIRBoTE. Sahi. ey
B SUBRIRR eV . R R B T

BAL R 21 B

AM2302 #ERH B R R ZLEE . PR A —RBEEZL, R REERL
ﬁ\%ﬂwﬁﬁﬁﬁ%&o&%(M&@%)LL~Aﬁmﬁ%i:ﬁﬁD@§ﬁﬁﬁ%
DLACYF % £ EAN RO E TR I BERS BRI 2R, Tk e iR & S 2R B R 2Rl i B R A —
N Sk QI ERiHRE, XFE, H¥ERLHER, HIRSASHETF. BT Eell2FENER,

A EHUIPIUAL AR, ARSI, R WL ) A% [ 0 b Z50™ R SR L A 2
A, IR BT IREL, A AR AN N L

LNSR 2 R EERRZSUAIE

® U R T R OB R A K BEAT T 30 ORI H 5K _ERIFEFH, KT 30 KN AR 2
P 17 DL AR 437 Fi L A BELAEL o

® i/ 3.3V SN ER LA EAG KT 30cm. 75 28K I 2 S B Rt
AR, iR R 2

® LU RS iR /N EI BRI (8] 28 SRR BRI [R/NT 28, AT RE T SURIEE A MESGETE
NBAZIE S Rl

® R HIRIR R BUE R b E AR, AIGRECSERN s, fRES A X,
FEVES: 2 O IUE RS, BRI [ (B BE KT 2 B0 RIAT SR ASE i PR 2

£ * B R ZRAEE

HIHES | RULEREEAEE R (SDA) Hrfk—BHR[R](FE 2 800ms)", SEAMEEARAE S EE.

WRfES | PG EEEELR (SDA) Ffik 80ks, fiHes; 80k LAWIR AL IARE S

Bl | WEIEVRAESE, GRS -KENSIEELZ (SDA) Silh 40 (i, @&t
T B HERIE 16Bi, SOFENT; R I (O PRI BE R A 10 £,

IREES HERIE 16Bi, SAfEm; st piR 2 SCPRIR LR 10 %5

i EmE A (Bitls) S 1 ot ., SRS (Bids) %1 0 ForibifiE;

I EER T i ( Bield~Bit) ) FooRi E -

B A o7 = 150 25 o7+ R (TG 7 L 5 7+ I o7

K 3.3 AM2302 {55 308
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2UEENR B Z R FEXRIEFH

4 RS RE

NC

FANGYUAN INTELLIG

LB
RIEREEES

FEL 2R

HTHE SRS S
Hm{E S

E R CINARS

FEEL
FEETE R 4007 B

e

i R

SR

BT R

v

St

C [ 5 AR A D

Kl 3.4 FR IR A

o REEERFSERFEEE

DHTZ2?_DATA

WA MESE RS

ul

L]
Sensor_TXD O—%b
Scnsor_RXDO—éD
Sensor RSTO—e]

>eéx>

GND+ I||— Vss

veAP—2—
DV33—2|

LEDQ—IQD

PD4 (HS)/BEEP / TIM2_CHI/UART1_CK
PD3 (HS)/AIN4/TIM2_CH2/ADC_ETR
PDS(HS)/AINS/UART1_TX
PD2(HS)[AIN3][TIM2_CH3]
PD6(HS)/AIN6/UART]_RX

PDI(HS)/SWIM
NRST
PCT(HS)/'SPI_MISO[TIM1_CH2]
OSCIN/PAL
PC6(HS)/SPI MOSI [TIM1_CHI]
0SCOUT/PA2

PCS (HS)/SPI_SCK [TIM2_CHI)

PCA(HS)/TIMI_CH4/CLK_CCO [AIN2] [TIMI_CH2N]
VCAP
[TIMI_CHIN] [TLI] TIM1_CH3 /(HS)PC3
VDD
[ADC_ETR]12C SCL/(T)PB4
[SPI_NSS] TIM2_CH3/(HS) PA3
[TIM1_BKIN] I2C_SDA/(T)PB3

la®) 5 DHT22 DATA

19

ke® 0 Sensor SWIM

STMBS103F3

R B AR, STMS B4 Wi
A SR P B KA

o JREGS BT
SEHARIS AR

\

3.5 JRHEK

L PD3 511, BRAFSLEL R LR 7 5E O DHT22 IR IEE

u8 CMD rx buf[8]; // fr&ZEIX
u8 DATA _ tx_buf[14]; / i [F1 %4 L2 v [X
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JEED &L
Cormene LR ENTEL LB TS

u8 CMD ID=0; / @45
u8 Sensor_Type = 0; // f&EZs S 25 5
u8 Sensor ID=0; // M[FREUE KIS
u8 Sensor Data[6]; // 1&E2REHEIX
u8 Sensor Data_Digital = 0; // #07-RAAL ISR
ul6 Sensor Data Analog = 0; // 4Ll A% Jlks H i
ul6 Sensor Data Threshod = 0;/ FEFIAL B E% R{E
1 ARIEAN R R B AL AR AT BT */
Sensor Type = 10;
Sensor ID = 1;
CMD _ID =1,
DATA tx buf[0] = OXEE;
DATA tx buf[1]=0xCC;
DATA tx buf[2] = Sensor_Type;
DATA tx buf[3] = Sensor ID;
DATA tx buf[4] = CMD _ID;
DATA _tx_buf[13] = OxFF;
delay ms(1000);
while (1)
{
/| BREUAE AR
if(DHT22_Read())
{

Sensor Data[2] = Humidity >> §;
Sensor Data[3] = Humidity&O0xFF;
Sensor Data[4] = Temperature >> &;
Sensor_Data[5] = Temperature&O0xFF;

}
/R
for(i = 0;i < 6;1++)
DATA tx buf]5+i] = Sensor Datali];
1 I IEHA
UART1 SendString(DATA tx buf, 14);
LED Toggle();
delay ms(1000);

}
void DHT22 Init(void)

{
DHT22 DQ IN();
DHT22 DQ PULL UP();
delay s(2);

}

H H=DHT22 ReadByte();
H L =DHT22 ReadByte();
T H=DHT22 ReadByte();
T L=DHT22 ReadByte();
Check = DHT22 ReadByte();
temp=H H+H L+T H+T L;
if(Check != temp)

return 0;
else
{
Humidity = (unsigned int)(H H<<8)+(unsigned int)H_L;
Temperature = (unsigned int)(T H<<8)+(unsigned int)T L;
}

http://www.i-csource.com 98



LURRTN LWL LB ES Cpmie

4. SERIPIR

1) B TRATTE AL B 1 B S B0 AR 1 AR B R O, P8 ST-Link B2 & JTAG
MR IERIAR A ST-Link A3 &M JTAG N L, &5 B4 — 4 USB £k36 2| PC ML USB
g 1, GG AR B T R TR R E RIS LA (ST A LED A5,

T {2 e B

2) FRAITH TAR SWSTMS 1.30 ¥, FT7F..\10-Sensor i i & il 1% 2 2%
\Project\Sensor.eww o

£ 1AR Embedded Workbsnen EE I

File Edit View Project Tools Window Help
I T-IE] [o o | )
‘Workspace =
[Debug ~1r
Files oo o~

BY=JMFRC531_STM3 - Dobug | v ||
= [ StdPeriph_Drivers

| stmis_beep.c

| stmis_clk.c

| stmBs_exti.c

| stmBs_flash.c

| stmBs_gpio.c

| stmis_spi.c

| strmBs_tim4.c

| strmBs_uan?.c

3) PG A “Project” R “Rebuild All” 8 %+ TR A4 “Rebuild All”
FERRATH TR — T -

Z IAR Embed.

F8

Ctrl+D.

Curl+R
Ctrl+ Shift+R
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inmie LUREYBIEE R EE LRSS

Total number of errars: 0

Total number of warnings: [

5) gk ERIIEERE b, gt < 2220 i Download and
Debug #HTHE .

’
Downloading Application

Diownloading file:
O:ARFIDSProject\Debug Exe\MFRCE31_STHB.0

6) WHEEE, ARSI FER EBCT R, EEBTSEER USB 85 DA
I, ¥ USB2UART f&Htf¥) USB 2kiE+:3] PC ML USB Ui I, SRJE4TH S 0T HE, BB
B, JERER 115200, 8 NMEHEAL, —AMEIRAL, TRIRAL.

) ABREAREZ # P BCR A 14 A7, 5 1AL 2 At sk, 28 3 i
FRIRERRAY, B 4 (L7 RARIRES ID,SS 5 (R A2 ID, 25 6 L7 3] 11 Az
FERAEAL, FAPE 11 AL AR A RS AL, 56 12 L ANEE 13 A R R AL, 5
14 frr iR,

iln: R[5 EE CC 0A 01 01 00 00 HH HL TH TL 00 00 FF, HH , HL fREEE44L,
TH , TL ARFREZEZL.

/IR FIRA AR R ER AT B ¥/
Sensor Type=1; /&I A!
Sensor ID = 1; /A& I%EE 1D
CMD ID=1; /175 A4 1D
DATA tx_buf[0] = OxEE;//f3k
DATA_tx_buf[1] = 0xCC;/fk
DATA_tx_buf[2] = Sensor_Type;
DATA_tx_buf[3] = Sensor_ID;
DATA tx buf[4]=CMD ID;

DATA _tx_buf[13] = OxFF;//f)E

RIS
RGN, RS (B IR V2.6.pdf) SCRY.
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LG IR F R FEXRIEFH

4 RS RE

FANGYUAN INTELLIGENC

&l AccessPort - COM4(115200,N,8,1) Opened

e

EENV E=EM TED =fE0) #EH

‘o

D FEE)

BT #iERFT TS 1.37 Buid 1870

B8< e

Terminal ‘

& |[Ere]ab B

Monitor |

L]
<

00000000:
00000021
00000042:
00000063:
00000084:
000000AS:
000000CE:

EECCOAQ] 01 000002A501 1FO000FFEECCOAD] 01000002 AF01 1FO000FFEECC 0ADT 01 §2
000002 ABO1 TFOOOQOFFEECCOAQI 01 000002A901 200000FFEECCOAQT 01 000002 A5
IFODOOFFEECCOADI 01000003 8FO01 24 0000FFEECCOA QT 01 Q00003 E7 01 33 0000 FFEE ...
CCOAQI 01 000003 E7O1 3B0000FFEECCOADT 01000003 E7 01 SEOOOQOFFEECC OAQT 0100 2
OOO3E7O01450000FFEECCOADT 01 000003 EF 01 4DO00O0DFFEECC OADQT 01 000003 E7 01 4F .
OOOOFFEECCOADT 01 000003 E7 Q1 4B0000FFEECC0OAQT 01 000003 E7Y 01 480000FFEECC ..
0AO1 01 Q00003 EFOT 46 0000FF L 7F..

B>

O 73

© FHER [Plain Text | [CIZEASERE et

otk [rrs [|] Max Size <8

-

Comm Status

CTS ISR RING RLSD (D) CTS Hold D5E Held RLED Hold

KOFF Hold

B

BE0 i 5964

COM4(115200,N,8,1) (
—
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Lo LRI SR B ST

LI +—. WEAEREE
1. SEWHK

RN
B ERERNE LG AR,

2. SEEGIFIE

B fF: AR SWSTMS 1.30
B f§f{f: ICS-IOT-CEP # #5236 T 6, MFEALK ISR, USB2UART fHbk

3. LI R

¢ MQ-2 SEMLRAERE N

MQ-2 TARAE AR FIT A H (1 B R AR T i 22 P R B — 525 (Sn02). =4
PR IAR T AL IS TR A7 AL AT SR, AR I 1Y) P 3 o3 B 2 R TR ORI L R G i i 18K
sk T B L RIT R H 3 3 R AR A B O 5 12 SRR AT L P i A 5

MQ-2 AR A XA T ke EIRBUL s, X R TN B AT AZE A A I
AR I A SRS WA I 22 b AT AT AR, 2 —RE & 2 A BT IR AR IR

R

® ERGE IRV B N XA R AR R I R U
® MR ke, AN RBUER R

® KGdn. A

® {H] AL OK ] L R AT

AL RS FE BRI 2 AN ISR (VHD MR HEE (VO . Hd VH TR
fE AR TR 2 1 TAERE . VC U2 FIe 5468 Rkl (RL) ERHE
(VRL). XFpfEkas B RMAMME, VC 7B AR 155 2 5 RS H I RS ZOR A AT
P&, VC A VH n] UFLH E— /N E RS . TR AL RS R, B A 241 RL
.
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ekt

BE R EF I FEXHIEFH

LY

7 = K2 —
L . —— Gl
s —a— JrRH
W -
—— S5l

\‘\l\\\
) O

0 -0 0 10 2 W W s
K30 R MR Rk Lk

K] AR FR S AL S A FEL P EE (Rs/Ro)o Rs FonfER 1000ppm Fike, AENRARE T 1%
JRESHEBHAE, Ro R/RTES 1000ppm Nt 20°C/65%RH It 255 T A4 2% 1Y = FHAE .

¢ BEAERIBIESREE

ul
MQ2 100—be] PD4 (HSYBEEP/ TIM2_CHI/UARTI_CK 0
DV3.3 PD3 (HS)AINTIM2 CH2/ADC ETR |80
Sensor TXDO—=2+ PDS(HSYAINS/UARTI TX 19
g PD2(HS)[AIN3][TIM2_CH3] F==—OMQ2 AD
R3 Sensor RXDO—=4 PD6(HS)/AIN6/UARTI_RX .
1K a PDI(HS)/SWIM |<e=—0 Sensor SWIM
Sensor RSTO—<k= NRST 17
g PCT(HS)/SPI_MISO[TIMI_CH2] ko>
LED3 <12 OSCIN/PAL i
glte«i G PC6(HS)YSPL MOSI [TIMI_CHI1] =
42 OSCOUT/PA2 i
- PCS (HSYSPI_SCK [TIM2_CH1] e—
GND-l”— Vss "
MQ2_10 9 PC4(HS)/TIM1_CH4/CLK_CCO [AIN2] [TIM1_CH2N] kx>
VCAP—=— VCAP B
9 [TIMI_CHIN] [TLI]) TIM1_CH3 /(HS)PC3 fa—
DV33—— VDD B
10 [ADC_ETR] 12C_SCLAT)PB4 fa>—
MO—Z’ ﬁgﬁﬁ# LEDO—== [SPI_NSS] TIM2_CH3/(HS) PA3 T
[TIM1_BKIN] I2C_SDA/T)PB5 kr—
STMSS103F3
K32 JREE

STMS ) PD2 Kl MQ2_AD Bl RAIN, SRAHE MQ_2 i th 3 0 B 55 e B 1 48 A
T, HPHMT R, SRS T —E W CREFREN 500, T A R,

FE K MQ2 10 5], &% LED3.
4. JEIE4rHT

SEPARES U0 R

u8 CMD rx_buf[8]; // #A %X
u§ CMD ID=0; // & F5

u8 Sensor_Type = 0, /] AR IR Y
u8 Sensor_ID = 0;
u8 Sensor Data[6]; // f&E#EHE X
u8 Sensor Data Digital =

us DATA_tx_buf[14 1; // R EE X

/] FH R TAL A 2

0; /) By RAUE R H A

103
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(4 7iEE s »
el L P IEEIBL IS R L LB 15

55

ul6 Sensor Data Analog = 0; / FRIURAIAL BAFE
ul6 Sensor Data Threshod = 0;/ AL BES R{E
1 ARIEAN R R B AL AR AT BT */
Sensor Type = 11;
Sensor ID = 1;
CMD ID = 1;
DATA tx buf[0] = OXEE;
DATA tx buf[1] = 0xCC;
DATA tx buf[2] = Sensor_Type;
DATA tx buf[3] = Sensor ID;
DATA_tx buf[4]=CMD _ID;
DATA_tx buf[13] = OxFF;
GPIO_Init(GPIOD, GPIO PIN 4, GPIO MODE OUT PP HIGH SLOW);
// ADC
ADCI1 Init(tADC1_CONVERSIONMODE CONTINUOUS,
ADC1 _CHANNEL 3,
ADC1 PRESSEL FCPU D4,
ADC1 _EXTTRIG TIM,
DISABLE,
ADCI1_ALIGN RIGHT,
ADC1_SCHMITTTRIG_CHANNELS3,
DISABLE);
ADC1 Cmd(ENABLE);
ADCI1 _StartConversion();
Sensor Data Analog = 0;
Sensor Data Threshod = 50;
delay_ms(1000);
while (1)

/1 FREAL A A
Sensor_Data Analog = ADC1_GetConversionValue();
if(Sensor Data Analog > Sensor Data Threshod)

{

{

Sensor Data Digital =0;  // LM%
GPIO WriteHigh(GPIOD, GPIO PIN 4);
J

else

{
Sensor_Data_Digital = 1; /| IR
GPIO_WriteLow(GPIOD, GPIO PIN 4);

}
/1 A
DATA_tx_buf[10] = Sensor Data_Digital;
/1 R IEHAE
UART!1_SendString(DATA tx_buf, 14); /5 TR
LED_Toggle();
delay_ms(1000);

5. SEE P IR

D E AR A R LA 0 AR BT AR O E, A ST-Link fid & JTAG
ARG RIFR A ST-Link #rEM JTAG M I, HFH05 2 — i) USB £33 PC ALK USB
g, GBI R R T CUR7 Bk B g A SL I AR IRy (S LED MTHR),

MEPFERE .

http://www.i-csource.com 104



AR SRR L LRI EH 47 RERE

@ 1
IE @%%

@

2) FATH IAR SWSTMS 1.30 #f4, FTH.\11-Sensor 55 1% &35 \Project\Sensor.eww .
Z iar Erbecided WonBERE R

File Edit WView Project Tools Window Help

D& % B o o

Workspace =
[Debug ~|Ir
Files £ BHE O~

Ef=JMIRC531_STMO - Debug |~ |l
= 07 StedPeriph_Drivers

I—- [£1 strmfs_beep.c

stmBs_cllk.c

stms_extic

stmbs_flash.c

stmBs_gpio.c

stmis_spic

[ sttmBs_timd.c

stmBs_uan?.c

3) FIHFfE S “Project” FHIA “Rebuild All” 8 %+ TR A4 “Rebuild All”
ERATH THERmE—T .

R Em ]
File Edit View [Project| Tools Window Help
= =R Add Files...

“Workspace | Add Group...
Debug Import File List..
Files Edit Configurations...
2 (FSensor-[ Remove
=1 [0 StdPerip
simés; Create New Project...

stmis

Add Existing Project...
cimBe isting Projes

stns Options... Alt+E7
strmBs;

stmis Source Code Control 3
stmés

stm@s: Make F7

stmis Compile Ctrl+F7
stmds|  Repuild Al
stmis

stmés, Sem
I, Batch build.. 2]
stmis, .
stmds, Stop Build Ctrl+Break
385l Download and Debug ctrl+D
= [0 stmds,
= 01 User Debug without Downloading
] Dele: ake & Restart Debugger trl+
[-& [ Del Make & Rq Deb Ctrl+R
: B;‘:? Restart Debugger Ctrl+Shift+R
C c
I— [ LED.h Download 3

) A “Rebuild All” 4RiF5E )G, LEE, TR,

Total number of errors: 0

Tatal number of wamings: [
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unmmne LRI BN TSRS

5) gikseERiEHER s, st < 2220 wimm Download and

Debug #1785 .

Downloading Application

Downloading file:
O:ARFIDSProject\Debug Exe\MFRCE31_STHB.0

6) EERE, LB ER TR, EERIFSECER USB # 5
I, ¥ USB2UART f&Htf¥) USB 2kiE+:3] PC ML USB Ui I, SRJE4TH S O T HE, BB
B, PRER 115200, 8 MR, —AMEIRAL, ToRERAL .

7) ALERERIRZ B O GR[A] 14 AN, $ 1 AE M 2 e ask, 53 T
FRIRERRTY, B 4 P RAREES ID,SE S F T amA ID, 5 6 M s 11 ATy
RHHEAL, HAE 1 AL AR EPIRASAL, B 12 M 13 AL R AL, SR
14 L7 REE

Filn: iR [E “EE CC 0B 01 01 00 00 00 00 00 00 00 00 FF” B, 5 11 SN “0” i,

FKoRTEMZE, RIE “EE CC 0B 01 01 00 00 00 00 00 01 00 00 FF” I}, 55 11 =il “17 &
RRAMWNE

/* WRPEA R R B B RS AT B
Sensor Type =1; /LAY

Sensor ID = 1; /& %3S ID
CMD ID=1; /I A% ID

DATA_tx_buf[0] = OxEE;/f3k
DATA_tx_buf[1] = 0xCC;//f 3k
DATA tx buf[2] = Sensor_Type;
DATA tx buf[3] = Sensor ID;
DATA tx buf[4] = CMD ID;
DATA_tx_buf[13] = OxFF;/f1 &

N EDy ISR
EVERI P, FH PSR (BRBGET Y V2.6.pdf) ST,

http://www.i-csource.com 106



AU REB N R EL RIS EH 47 RERE

@ AccessPort - COM4({115200,N,2,1) Opened =G

MiHE RHE EEN SSEM TED EEQ #EH)

(h[@” < ‘ ) ET B 137 Buid 1870

Terminal | Monitor |

HEE |2

00000000 EECC 0B 01 01 00 00 00 0000 00 00 00 FFEECC 0B 01 01 00 00 00 00 00 00 00 00 FFEECC 0B 01 01 §%
00000021: 0000 000000000000 FFEECCOBOT 01 000000000000 0000FFEECCOEOT 01 0000000000 .
Q0000042: 01 0000 FFEECC 0BOT 01 0000 00 000001 0000 FFEECC 0B01 01 0000 Q0 00 Q001 0000 FFEE _.
00000063 CCOBO1 01 000000000001 OOOQOFFEECCOBOT 01 000000000001 O0O0OQFFEECCOBOT 01 00 7
00000084: 0000000001 COOOFFEECCOBOT 01 0OC0 00000007 O0O0O0FFEECCOB0T 01 00 00 00000007 .
000000A5: O000FFEECCOB0T1 01 000000000001 COO0FFEECCOBOT 01 000000000001 0000 FFEECC .
Q00000Ce: 0B0O1 01 000000000001 OCOQOFFEECCOBOT 01 000000000001 O0O0OOFFEECCOBOT 01 0000 .
Q00000E7: QOO0 0Q001 QOQOFFEECCOBOT O1 0O0O00C000000T OOOQOFFEECCOBOT 01 000000000007 00 ..

00000108 OOFFEECCOBOT 01 000000000001 0000 FFEECC OB Q1 01 00 00 00 00 00 01 00 00 FF R S

A5

B> O bl ©ZEE [Plain Text | SRR Aoctiie| [EREEHE) [Clote [lers (| Mex Size <&
Conm Status C15 DR EING | JRLSD (C0) | |CTS Hold | |DSE Held FLSD Hold YOFF Hold
B #HE0 #6300  COMA(115200,N,8,1) €
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Lo LRI SR B ST

I+ ISR RS
1. SEWHK

W RIRE A AR AR O R P
W ERRE AL AR 1 AR R

2. SEEGIFIE

B %k IAR SWSTMS 1.30.
B . ICS-IOT-CEP #2525 T 6, IR IMIEEEs i,

3. LI R

o TRBT LRI A

IRENARIES, BHURAENIREN /7 RN N Z AR T B B B, IR AL it R 3 L AE 1
P IFIG. ML B — B AR, ST R IR k. RS R EZ N T HLF
Brl L Balaeh UL SR AR S T b o IRBIIT OGN AT R R B fd
Ve, ONVRZ LT R AN R R L T

CLEV A BER T, FATE AR 0 AT R GIRERIT R KIRTE RIS KA M
AL Z A REAR L, RBUZATAVE . #SEIT R R BUZ IR 7 6, SRR E
e P AR R NAR B D KNSRI B 22 57, R ZE RO RS o s 138 2 B AN TR i 9 75
R, MEFEAN R RLIR SN /3 KN IR ENIT IAA A2 H O R BUE . Bl — B R E T
FRREESRAN AR E B R B L e BEORAS [R5 E T OOR KRR B ) 5
BRULEC. J7 PR 3e 52 00718, 32 007 RIS 73 N SLAR KN, BN AT a SN . —
R ER 7 i R RV ESRIFBAT 7 VR ER, RIR 25 1 e 38 1 i g, 4 g
S VA P A PR A B 5 RO S BT O . MR BRI R 5 3BT R BRI X AL T BB R A
IR AIRBN F B O SRR, B N ELSIAE o TR BRI R N L34, il
Mo WUIT R RBUL, WM AR, KBRS R AL 3 2 f % B B R 3. ARS8
o 2B . P 27 A DR AS (R PR 7 it JEOSE A B2 RN AN TR R 22 7 e 22 e RO RIBUE o T = A
AN TR T EESRAN [RHBORL 1 B RIS B FR RO SRR A2 7 i ) R BB - Bl Pl T
AR LR, B B L AU IC 53] LED INSSsUR A & . %/ e
TR AR R ERIT RN A L, 5 i 7 F VLT . TRERTT SR BT [P RS 4R 00R) A8 R 1Y
JrTey, HT5 TR DN e A T

o RBNA IR R AR R R 2 IR
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BB SR T oSS L

Ul

100—Le{ PD4 (HSYBEEP / TIM2 CHI/UARTL CK -
, PD3 (HS)/AINSTIM2 CHZADC ETR jas-
Sensor TXDO—30 PDS(HSVAINSUART] TX
5 PDAHS)AINI|[TIM2 CH3] ja—0 AD
Sensor RXDO—=1 PD&{HSVAINGLUART] RX
PDI(HS)SWIM J-—OSensor SWIM
Sensor RST O—ap| NRST B
. PCT(HSVSPI MISO[TIMI CHI] Rl
sl OSCINPAL
PC6(HS)VSPI MOSI [TIM1_CHI] fab
OSCOUT/PAZ )
| PCS (HSY/SPL SCK [TIM2 CHI] fab-
GND| }— VSS
PCA{HS)TIMI_CH4/CLK_CCO [AINZ] [TIMI_CH2N] faid
veap—E— veap 7
- [TIMI_CHIN] [TLI] TIMI_CH3 {(HS)PC3 jetb-
DV3.3f—— VDD .
T [ADC_ETR] 12C_SCLATIPB4 fabd
LED [SPI_NSS] TIM2 CH3/(HS) PA3 :
. , TIMI BKIN] I2C SDA/(T)PES fai
A R e [
iRl g & —| TR

B 11 dRBh R R R S ]

PRSI AE BN, RS S T, EidA 0V, AD REMN 0. IR ERE)
B, ST LL—E g (B FIRSIEZIRE A 7 O #HTIE M, AD IEM 0-
0x3FF 424k,

AT DB B LR AD SRR AR 2T, m] DL A R T 3N BIME ) AD SR
FEAANE W EIRAEHUERSS 1ms i H AW 1R, ®E T s i Eosd, EREUEI 1s
WART 0x300 ) AD SRAEEREL, KT 100 RINHIW A YR30, M LED.

A DLIE & A 0x300 1 100 A A [G] 2K 8 3R 3h

o ERSS T
# RO

void UART1 SendString(u8* Data,ul6 len)

{
ul6 i=0;
for(Gi<len;i++)

UART1_SendByte(Data[i]);
H

void UART1 SendByte(u8 data)

{
UART1_ SendData8((unsigned char)data);
/* Loop until the end of transmission */
while (UART1 GetFlagStatus(UART1 FLAG TXE) == RESET);

}

WAt X BB IRINE RS, UART, LED T, SCHARCRST:

#include "main.h"

u8 CMD rx buf[8]; // 12X

us DATA_tx_but[14] /1 IR B E A 22 X

u8 CMD ID=0; // wdFS

u8 Sensor Type = 0, //%JE‘ZA%%%'@?H%%

u8 Sensor ID =0; // AHIFZEAUE LS s
u8 Sensor Data[6]; // 1&E&aEHEX

u8 Sensor Data Digital = 0; // #7-ZRAAL IR R
ul6 Sensor Data Analog = 0; // FRIURTIAL BRI E
ul6 Sensor Data Threshod = 0;/ AL B ES R{E
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void main(void)

{
u8i=0;

CLK_HSIPrescalerConfig(CLK_PRESCALER HSIDIV1); /17 B N EBIT R 16M N 3 I

Uartl Init();

TIM4 _Init();

LED_Init();

GPIO_Init(GPIOD, GPIO PIN 4, GPIO MODE OUT PP HIGH SLOW);

// ADC

ADCI1 InittADC1_CONVERSIONMODE CONTINUOUS,
ADC1 _CHANNEL 3,
ADC1_PRESSEL FCPU D4,
ADC1_EXTTRIG_TIM,
DISABLE,
ADC1_ALIGN RIGHT,
ADC1_SCHMITTTRIG_CHANNELS3,
DISABLE);

ADC1_Cmd(ENABLE);

ADCI1_StartConversion();

Sensor Data Analog = 0;

for(i=0; 1< 14; i++)
{

DATA tx buf[i] = 0;
}

for(i=0;1<8; i++)
{

CMD _rx bufi] = 0;
}

¥ RRAEAS [FIR A ) A% IR AT 2 20/
Sensor Type = 19;
Sensor ID = 1;

CMD ID=1I;

DATA_tx buf[0] = 0XEE;
DATA tx buf[1] = 0xCC;
DATA tx buf[2] = Sensor_Type;
DATA tx buf[3] = Sensor_ID;
DATA_tx buf[4]=CMD ID;
DATA tx buf[13] = 0xFF;

zhendong_flag=0;
while (1)

{
/| BREUAE RS AR
Sensor Data Analog =ADC1 GetConversionValue();
if(Sensor_Data_Analog > 768)
{

n++;

, ;

http://www.i-csource.com 110



" RS . et
EDIEER G B F R PR LR IESFH
if (zhendong_flag == 1)
{
zhendong_flag=0;
if (n>100) //100 ¥k My FEHE
{
DATA tx_buf[10] = 0x01;/ AHRE5)
UARTI1_SendString(DATA_tx_buf,14); /X5
LED_On();
delay ms(2000);
n=0;
LED_Oft();
}

else

{
DATA tx_buf[10] = 0x0; // FIRz)
UART1_SendString(DATA_tx_buf,14); /& &5
}
}

4. SERIDIR

1) EIRATEIAL S G B LI AE 1 R B S E 0 E, FE ST-Link At & JTAG
AR BbR A ST-Link A3 EM) JTAG 1 I, /5105 B4 USB £k 3 PC ML USB
g 1, @I FEARCER) 7 R TR IR IR E AR LIS AR R (S B LED TR,
TR e e

2) FKATH TAR SWSTMS 1.30 #fF, FTJF 12-Sensor IRl 4% B s

\Project\Sensor.eww .
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(‘ Febaio L _ LIEEBHE BT FELRIESE
L& 1AR Embedded Workbench IDE R

File Edit WView Project Tools Window Help

D HE| S| % BB o o

Workspace =
[Debug ~|Ir
Files L

Sl [MFRC531_STM8 -Debug [« | |
= 07 StedPeriph_Drivers

| strmis_beep.c

| strmfs_clk.c

| stmBs_extic

| stmis_flash.c

| [ stmfs_gpinc

| stmis_spic

| stmBs_timd.c

| stmBs_uan?.c

3) $THF)E s “Project” NI “Rebuild All” B %A TRESCHEA#E “Rebuild All”
AP LR E— T

PZ 1AR Embedd BE
File Edit View [Project]| Tools Window Help

s =N- Add Files...
Workspace | Add Group...

Debug Import File List..

Files Edit Configurations...

& (P Sensar - i [E—

-2 3 stdPerip
% stmis Create New Project...
= (1 stmBs, L .
) stms, Add Existing Project...
= [6] stmas Options... Alt+F7
[ stmis
€] stms Source Code Control
& [E] stmis
El stms Make 7
= [ stmas) Compile Cirl+F7
[E) stmés Rebuild All
[ stmis -
= [ stmBs. Elean
[ stmas; Batch build... F8
[ stmis X
[ stm3s Stop Build Ctrl+Break
[E) stmés Eamizes creal Bt ctrl+D
L@ [c] stmis

=1 03 User Debug without Downloading
) Delar Make & Restart Debugger Ctrl+R
— ) Dela: Restart Debugger Ctrl+Shift+R
[ LED.c
— B LEDH Download

4) il “Rebuild AlIl” Sii%58)5, HEE CHEE BTN, FHiR.

Tatal number of errars: 0

Total number of warnings: [

5y grikseE R, gk <« 222 i Download and
Debug i 1THEE .

-
Downloading Application

Downloading file:
D:ARFIDMProjecthDebughE #ettMFRCE31_STHME.0

6) WEERE, ARSI ER FEUROR, &R EEER USB #H Nk
b, % USB2UART f5Be ) USB £ki%E 4% PC HLAY USB i [, RGO TH, BB
BT, PR 115200, 8 NMIHRAGL, —ME1EAL, TERIEAL

) ARKEREZE B DGR E] 14 N7, 8 AL 2 AL R ask, 83T
FEIRIRIIY, BB 4 L7 RARIEER ID,SE S AL 2 a4 ID, 28 6 i 3 11 77
BARAL, HAE 1 LT R RS IPIRSA, B 12 TR ME 13 TR REAL, B
14 4R,
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LU E T FPELBEEE (‘73"5%-“\“

Bl n: & E “EE CC 12 01 01 00 00 00 00 00 00 00 00 FE” B, %5 11 fi=% N “0” W,
FKoRTIEHRSN, RIE “EE CC 12 01 01 00 00 00 00 00 01 00 00 FE” IF,55 11 frpih “1” &%
NE IR

1 ARIEASFIR Y AR RS BEAT BT */
Sensor Type =1;  /MfEI&#FAY
Sensor ID = 1; /&3S ID
CMD ID = 1; /179 R4 ID
DATA_tx_buf[0] = OXEE;//f13k
DATA_tx_buf[1] = 0xCC;// 3k
DATA tx buf[2] = Sensor_Type;
DATA_tx_buf[3] = Sensor_ID;
DATA tx buf[4] = CMD ID;

DATA tx_buf[13] = OxFF;//f)E

N EDy IR R
SEVELH A P PO (CHEYURIRPMY V2.6.pdf) SCRY.

- w - B 1

[l AccessPort - COM4(115200,N.8,1) Opened - =NACH X
MR SREE) EENV) M IR EfE0) EENH)

(h m‘ ﬂ . ‘ @ T T B 137 Buid 1870

Terminal Monitor

8 B s 5

00000000: 86 01 00 00 00 EECC OC 01 01 00 00 00 00 00 00 00 00 FF EE CC OC 01 01 00 00 00 00 00 00 00 00 FF .57 . a
00000021 EECC OC 01 01 00 00 00 00 00 00 00 00 FF EECC OC 01 07 00 00 00 00 00 00 00 00 FFEE CC O0C 01 01 £
00000042 000000000001 QOOOFFEECCOCOT 01 Q00000000001 0000 FFEECC OC 01 01 0000 000000 ..
00000063 COO0OOFFEECCOCOT 01 Q0000000000000 0Q0OFFEECC OCO1 01 0000 Q0000001 00 00FFEE ..
00000084 CCOCO1 01 000000000001 OO00OFFEECCOCO1 01 0000000000071 O0O0DFFEECCOCOT 0T 00 7
000000AS: 0000000001 OOODFFEECCOCO1 01 0O0Q00000000T OOO0OFFEECCOC 01 01 000000000001 .
000000Ce: 0000 FFEECC OC 01 07 00 00 00 00 0001 00 00 FF R S

B> Ot ©FHE  [Plein T | 3wk HHR [CJots [Jats (1] Mex Size <8

"

Comm Status CIS ISR ETHG RLSD (CD) CTS Hold ISR Hold EIST Hald XOFF Hold
B BE0 #6921  COMA(115200,N,8,1) C
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Lo PRI R T L LRI BH

SRR +=. Bt EELIESD
1. LB HK

bRt LIS
20 1 LI Eh AR R 2

mE

2. SEEGIFIE

B %k IAR SWSTMS 1.30.
B . ICS-IOT-CEP #4525 T4, it EIIRE s, USB2UART #ih

3. LI R

o TERE

ot AL — Rl B KR A AR I BAT AL . B — i Dt IR as Bl 2

~/\Hﬂ<ﬁlﬂfnv, B IKB P AL T I B — AN e A (Ao bdt ). ] LAl

s kA R s AL R, N TTIA B EALET B ;s [RIE ] DL 3 il ik b o ok
P B AT LS S ) S P AR B, AT 2R 1 H 1.

5 3k LK Z A ER FH 72 StepMotor 5 R Bh AR B, AbFEES N STMSS O Fr, fitHE
RN 5V, #08 UART (TTL P, KA HONVUAE 48, 56 CLAESIZ 100Hz) N
=300gf.cmoo. 4% AU I — RFESEA W PSR, ©n DOESEA R 5.
BE— kS 5 X0 20 3 FE AL S — A B P AH Se 4 1 3a FER S B — VR, WA RN it
—EMIAE (—ANPEEAD. MEHIRE SR — MEIR, it — /AR, DUAH
St LA DIEA R @ T s T, WILRE e A B (R gedd ) I0de (A-B-
C-D-A...), M (XFHZHEH) VUi (AB-BC-CD-DA-AB-...), /\i (A-AB-B-BC-C-CD-
D-DA-A...)

Wsh R (4-1-2 HHKzsh
GUAG[1 |2 |3 |4 |5 |67 |8
54 callll B B Bl
4 - |- -
30 il Rl B
2 ¥ | Rl s

16 o O

+
4
+
+

B 131 AR R O A D
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{onmun

2UEENR B Z R FELRIEFH

At TR Q7 o

e vee 2
= ULK2003
DV3

Dvs 1

MIO
! 10 : |
ke-Uu5g: 35. y

RBY148-5V

L
Sensor TXDO—2r]

Sensor RXD O—3
Sensor RST O—dps
B

pras
{.hl:"l}_?

ul

PD4 (HSYBEEP / TIM2 CHI/UARTI_CK 2
PD3 (HSYAINATIM2 CHYADC _ETR |5—
PDS(HSWAINSUART]_TX

PDNHS[AINI]TIM2 CH3] ferb=

PR HSYAINGTIARTI RX 18
FDUHEVEWIM [=—0 Sensor SWIM
NRST 2
PCT(HSYSPI_MISO[TIMI_CH2] fedkn
OSCINPAL

PCB{HSVSPL MOSI [TIMI_CH1] =0 2
OSCOUT/PA2
PCS (HS)V'SP1_SCK [TIM2_CHI] feel—0m 3
VsS
PCA(HSNTIMI_CH4/CLK_CCO [AIN2] [TIM1_CH2N] [E2-0OM 4
CAP

veAP—S— W .
o [TIMI_CHIN] [TLI] TIMI_CH3 (HS)PC3 fapb
DV3.3p——o VDD .
1 [ADC_ETR] 12C_SCL/T)PE4 [t
LEDO— S [SPI_NSS] TIM2_CH3/{(HS) PA3

[TIMI_BKIN] [2C_SDANT)PBS [=—

K131 JEFE

STMES103F3

mn FE R, Bt TN E S STMSS ) PC4,PC5,PC6,PC7 UM EHIARE, &4

EIERE T LED AT, RBIE BRRA .
o LIRS

[/

/] HAFR

void main(void)

{
u8i=0;
ul6 num = 0;
u8 mode = 0;

Uartl Init();
LED Init();
Motor _Init();

for(i=0;1 < 14;i++)
DATA tx buf]i] =0;

for(i = 0;1 < 8;i++)
CMD_rx_buf[i] = 0;

* ARIEAN RIS ) AR R AS HEAT B 2 */
Sensor Type = 0x10;
Sensor ID = 1;

CMD ID = 1;

DATA_tx buf[0] = OXEE;
DATA tx buf[1] = 0xCC;
DATA tx buf[2] = Sensor_Type;
DATA_tx_buf[3] = Sensor_ID;
DATA_tx buf[4]=CMD _ID;
DATA tx buf[13] = 0xFF;

delay_ms(1000);

enablelnterrupts();

const unsigned char CCW_Tab[8] = {0x80,0xc0,0x40,0x60,0x20,0x30,0x10,0x90}; // ¥ i1 A3
const unsigned char CW_Tab[8] = {0x90,0x10,0x30,0x20,0x60,0x40,0xc0,0x80}; // Niih £1-4H 7 3=

CLK_HSIPrescalerConfig(CLK_PRESCALER HSIDIV1);

/) BLEAHER B 16M 9 LR
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ommme LR RARE AT LRSS

4. SERPIR

1) B2 BATEIOAL G B 23648 1 EA B S E O, 4 ST-Link B4 JTAG
ARG RN A ST-Link A5 JTAG O L, &5 #0405 B4 —un i USB £k46 %] PC HLIY USB
U 1, GG AR BRI R FBE R E MR LI R EE (A A LED AT,

T {2 e EE
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2UEENR B Z R FEXRIEFH

4 RS RE

FANGYUAN INTELLIGENC

2) FATH TAR SWSTMS 1.30 #f4, FTHF..\ 13-Sensor & i3 FHHL\Project\Sensor.eww

Files

B Sensor - Debug
—2 (1 StdPeariph_Drivers
strms_adcl.c
strmBs_awu.C
stmis_heep.c
strmBs_clk.c
strmfs_extic
strmds_flash.c
stmis_gpio.c
stmBs_i2cc
stmis_itc.c
stmis_iwdo.c
strmBs_rsto
stmis_spi.c
strmBs_tim1.c
strmfs_tim2.c

LR

b U F1

o "

m

3) FTHFJE sl “Project” NI “Rebuild All” Sk i THESCHEA4#E “Rebuild All”

R TR E— T

= IAR Embed
Fle Edit View [Project] Tools Window Help
EE=a=N- 1 Add Files...
Workspace Add Group...
Debug Import File List...
Fils Edit Configurations...
B (FSensor- [ Remove
=1 1 StdPerip
stmis Create New Project...
SMBS| 44 Existing Project...
stmis
stmBs Options... Alt+F7
stmis
stmis Source Cade Cantrol 3
stmBs
stmis Make F7
stmis: Compile Cirl+F7
stmés| Rebuild Al
stmis :
strnds Clean
stmés Batch build... F8
stmis i
s Stop Build Ctrl+Break
stinfs Download and Debug Ctrl+D
strnfs i X
e User Debug without Downlozding
Dela: Make & Restart Debugger Ctrl+R
[— [ Dele s Befmmms Cirl+Shift+R
LED.q
— FILED.H Download 3

4) N5 “Rebuild All” Zmitsefa, TZE, iR

117
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Total number of errors: 0
Total number of wamings: 0

S) s R RNERR R, i < 2 2P

Debug #E476ES .

”
Downloading Application

Dawnlaading file:
D:4RFIDYProjecthDebugE xe'MFRCE31_STHAD

” H1[a] ff] Download and

6) REEEE, LRI ER BTk, EEIEFAEER USB # 5 Dt
I, ¥ USB2UART f&Htf¥) USB 2kiEH:3] PC M1 USB i, SRJE4THH O T H, BT

B, BURFR 115200, 8 MEdEAL, —MEIRAL, TR,

7) RiE “EE CC 1001 01 00 00 00 00 00 01 00 00 FF” s FE WL &1 g % — & o

[ @l AccessPort - COM7(115200,N,8,1) Opened =)

D \EE BBV LBM 180 #fE0Q) BHH

&‘ <@ TR 1.7 Bl 70

Terminal 1 \ — |

H |[Ffa B | 2

00000000: EECC 1001 01 00 00 00 00 00 01 00 00 FFEECC 1001 01 00 00 00 00 00 01 00 00 FFEECC 10 01 01 00 00 00 00 00 01 00 00 FF $7..uee.ee. e gooa
EE © 4ol OFHE  [Flein Tet TR [FeiiE) [£5EHEE) [Jote [rrs []] Mex Size < 64IB

00000000:EE CC 10 01 01 00 00 00 00 00 01 00 00 FF atrr r

Comm Statns CTS SR RING RLSD (€D) CTS Hold DSE Hold RLSD Hold ¥OFF Hold

Ex3 H=086 4712264  COMZ(LIS200,NS1) C

8) &IX”EE CC 10 01 01 00 00 00 00 00 00 00 00 FF{5 B AL i &1 e % — Ji .
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4IRS EE
LIRS P PE SIS PR
@l AccessPort - COM7(115200,N,8,1) Opened® = & & & L o |
P REE ZEV fEEM) TEM EBfE0) #EE)H)

Q‘ .‘l‘; ‘ Q BT $ AR 1.37 Buld 1870

Terminal \ — |
H|ab B | &

00000000: EECC 10 01 01 00 00 00 00 00 00 00 00 FFEECC 10 01 01 00 00 00 00 00 00 00 00 FFEECC 10 01 01 00 00 00 00 00 00 00 00 FF ¥
0000002A; EECC 1001 01 0000 00 00 00 00 00 00 FF 7

i
fsy

fd
»

=

B @5l OSSR [Flain Ten Exbea-y g [(EE8HE) Clors Clrrs (1] Mex Size < oaE

00000000:ER CC 10 01 01 00 00 00 00 00 00 00 00 FE e -
Comm Status CTS DSE RING RISD (ED) CTS Hold DSR Hold RLSD Hold YOFF Hold

B

EE 12 =i 10948 COMT7(115200,N,8,1) C

Y RIEAAS T LED3-LED6 </ 484, A K% LED3 5, &% LED3-LED6
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Lo LIRS P L LR SH

Lhe+0Y. FEEIRE LR
SEL H #

TR
W R ORHE R T

2. SREGIAIE

B K TAR SWSTMS 1.30.
B {ififf: ICS-IOT-CEP #2526 T 6, IR KIS, USB2UART ik

3. LI R

=

o TERE

IR E & — R SRR AT IR E R E, 2 IR E R o — g
M%%%AquH,uHﬁﬁM%,@HMHBHMﬁ4 I 5 i 25 BEEP A
HL LED #Hi%, @LIXANE BREEATES], 24 BEEP 5| il & Ry, iEng3sm, 4
HL LED 5| ffl& #H P, LED 4T &

Ul L8

HI::I:I‘D—AI‘-" FD4 (HSVBEEP/ TIM2_CHI/UART] CK o
PD3 (HSYAINATIM2 CHYADC _ETR <e=—OHL_LED

D1 i\u;m
INAL48 MHL Red
Sensor SWIM

Yoo

Sensor 'I'I[JO—"EI:\‘ PDS{HSVAINSUARTI_TX

[ADC_ETR]12C_SCLATIPB4 GND =
LEDO— el [SPI NSS] TIM2 CH3I(HS) PA3
[TIM1_BKIN] 12C_SDANTIPBS

STMES103F3 Xd}lb*f
K141 JFHEE

9
. FDHS)[AINI|[TIM2 CH3] i
Sensor RXDO—=m1 PD&HSVAINGUARTI_RX o
POIHSISWIM B0
Sensor RSTO—3y NRST R R3
PCT(HSYSPL MISO[TIMI_CH2] pae Bzl IK
3y OSCINEAL -
PCH(HS)/SPI MOSI [TIMI CHI] o o -
OSCOUT/PA2 Ré 2 s
R PCS (HS)SPI SCK [TIM2 CHI] [l BEEP O— 4 Lo w7 . 2
{..\[J-I|I—‘; Vss 4 102 ‘.L HL_LED -
. PCA(HSNTIMI_CHA4/CLK_CCO [AIN2] [TIMI_CH2N] e I M2 rhgg
VCARf—— VCAP . 10K
. [TIMI_CHIN] [TLI] TIM1_CH3 (HSJPC3 fei- -1 =
DV3.3p——{ VDD s = -
IR
Lkl

o TEAARES
(AT

void main(void)

{

u8i=0;

ul6 num = 0;

u8 mode = 0;

CLK_HSIPrescalerConfig(CLK_PRESCALER_HSIDIV1); /1 BEE AR B 16M N F B

http://www.i-csource.com 120



EUEEHRIEF R F L RIEFH

http://www.i-csource.com




inmie E Ll ot = T ]

delay_ms(100);

}

4. SERIPIR

1D B TRATTE AL B 1 B S B0 AR 10 AR B iR O, P8 ST-Link B2 & JTAG
MR RAR A ST-Link A3 &M JTAG 1 L, /55 B4 — 4 USB £k36 2] PC ML USB
g 1, JEIE AR B T R FRBE R E RIS LA (AT A LED ATHR),
TR e e

2) FATH TAR SWSTMS 1.30 #f4, FTHF..\ 14-Sensor V&1 \Project\Sensor.eww

*

Files i g
B (F Sensor - Debug W
= (1 StdPeriph_Drivers
strnBs_adcl.c

strnfs_awu.C

stmBs_heep.c

strnfs_clk.c

stmBs_exti.c

strnfs_flash.c

stmBs_gpio.c

strfs_iZc.c

strnBs_jtcc

stms_iwdg.c

strnBs_rsto

stmis_spi.c

strnBs_timl.c

strnfs_tim?g.c

3) PG A “Project” FHIFI “Rebuild All” 8 %+ TR A4 “Rebuild All”
ERATH TR — 1 .

m
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Fle Edit View ProJecI]Too\ Window Help

-3 =g- 1 Add Files.

Workspace | Add Group...
Debug Import File List...
Filos Edit Configurations..
2 Sensor- [ Remove
= (1 StdPerip
stmBs Create New Project...

stmis

ctimbs Add Existing Project..

stms Options... Al+F7
stmis

stmis Source Code Control 3
stmis

stmis Make F7
stmas: Compile Cirl+F7

stmés| Rebuild Al
stmis

stmBs Clean

stmés, Batch build... 2
stmBs; .
stmds Stop Build Ctrl+Break

stmBs

i Download and Debug Ctrl+D
#H || sTmMos;
= 1 User Delag withent! onmiGading
Delar Make & Restart Debugger Cirl+R
La E;‘E? Restart Debugger Ctrl+Shift+R
c X=
— [1LEDC.H Download >

4) fdidi “Rebuild All” V%58 )G, TEE, LR,

Total number of errors: 0

Total number of wamings: [

5) s R RNERR R, g < 2 2D
Debug #HTHRE .

”
Downloading Application

Dawnlaading file:
D:ARFIDYProjecthDebug Exe'MFRCE31_STHME.0

” th[E] i) Download and

6) WHEEE, ARSI FR TR, &R GEER USB &5 D
I, ¥ USB2UART &) USB £ki%E+:3] PC ML USB i I, SRJE4T S 0T, BEF
T, JRARE 115200, 8 MEUEAL, —MEIEAL, BRI, KiE “EE CCOE 01 01 00 00

00 00 00 01 00 00 FF” fili & 75 e AL R A%, IS & AME iR,

Ko

WA 5 5 ZAT — kS i
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| RARE LUREMRIIRE TP ELRIESE

@l AccessPort - COM7({115200,N,8,1) Opened =S
IHHF) SR EE(V) =SV IR REO0) #EENH)

'f; | 9 ETHE I 1.37 Buid 1870

Terminal ‘ Monitor |
ab B | 52
00000000: EECC OEQ1 01 00 00 00 00 00 00 00 00 FF EE CC 0E 01 01 00 00 00 00 00 00 00 00 FF EE CC 0E 01 01 00 00 00 00 00 00 00 00 FF §5....... S L .
0000002A: EECC OEO1 01 00 00 00 00 00 00 00 00 FF EE CC 0E 01 01 00 30 00 00 00 00 00 00 FF EE CC OE 01 01 00 00 00 00 00 00 00 00 FF ¥£.. ¥ 73
00000054: EE CC OE 01 01 00 00 00 00 00 00 00 00 FFEE CC OED1 01 00 00 00 00 00 00 00 00 FF EE CC 0E 01 01 00 00 00 00 00 00 00 00 FF §% . 73
0000007E: EE CC OE01 01 00 00 00 00 00 00 00 00 FF EE CC OE 01 01 00 00 00 00 00 00 00 00 FF EE CC OE01 01 00 00 00 00 00 00 00 00 FF §% 7 23

000000AS: EECC DEQ1 01 00 00 00 00 00 00 00 0O FF EE CC OE 01 01 00 00 00 00 00 00 00 00 FF EE CC OE Q1 01 00 00 00 00 00 00 00 00 FF 4%
000000D2: EECC OEO1 01 00 00 00 00 00 00 00 00 FF EE CC 0E 01 01 00 00 00 00 00 00 00 00 FF EE CC OE 01 01 00 00 00 00 00 00 00 00 FF ¥ .
00D00OFC: EE CC OE 01 01 00 00 00 00 00 00 00 00 FFEE CC OED1 01 00 00 00 00 00 00 00 00 FF EE CC OE 01 01 00 00 00 00 00 01 00 00 FF §% 3 24
D00D0126: EECC OE Q1 01 00 00 00 00 00 01 00 00 FF EE CC OE 01 01 00 00 00 00 00 01 00 00 FF EE CC OE 01 01 00 00 00 00 00 01 00 00 FF §£ 3 4

45 OFBE [Flain Text T [Cloe [C]gs []] Mex Size < B4KB
00000000 EE CC OF 01 01 00 00 00 00 00 01 00 00 FF e r =
Comm Status CTS ISR EING RLSD (CD) CTS Hold DSE Held RLSD Held KXOFF Hold
= x4 i 336 COM7(115200,N,8,1) C

7) RiE “EE CC OE 01 01 00 00 00 00 00 00 00 00 FF” 75 4R 2 o e || 4 4

@l AccessPort - COM7(115200,N,8,1) Opened =R
MHD S|EE EEV EsM TED BEQ #EH
e e arma ;
2 BTSSR 137 Buid 1870
Terminal ‘ Monitor |
[ex|ab B | 52
00000000: EECC OEO1 01 00 00 0000 0001 00 00 FFEECC OEOT 01 00 00 00 00 00 01 00 00 FF EECC OE 01 01 00 00 00 00 00 01 00 00 FF §2... §2 -
0000002A; EECC OEO1 01 00 00 00 00 00 01 00 00 FF EECC OE 01 01 00 00 00 00 00 01 00 00 FF EE CC OE 01 01 00 00 00 00 00 01 00 00 FF §4. 73
00000054: EE CC OE 01 01 00 00 00 00 00 01 00 00 FF EE CC OE 01 01 00 00 00 00 00 01 00 00 FF EE CC OE 01 01 00 00 00 00 00 00 00 00 FF £ ¥
0000007E: EECC OE 01 01 00 00 00 00 00 00 00 00 FF EECC OE 01 01 00 00 00 00 00 00 00 00 FF EE CC DEQT 01 00 00 00 00 00 00 00 0O FF §4......... &
000000AS: EECC OEQT 01 00 00 Q0 00 00 00 00 00 FFEECC OE 01 01 00 00 00 00 00 00 00 0O FF | J— E 22—
s O =R Plain Text TR B (B8R (o [Inrs [|] Max Size < 6468
00000000 EE CC 0E 01 01 00 00 00 00 00 00 00 00 FF AT -
Comm Status CTS ISR EIHG RLSD (CD) CTS Hold DSE Held BRLSD Held XOFF Hold
s [ i 588 COM7(115200,N,8,1) ¢
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LURRTN LWL LB ES inmie

SEIS T, 4k FR AR SRS
1. SEBHK

R ITER]
B ERR AR AR

2. SREGIAIE

B % IAR SWSTMS 1.30.
B . ICS-IOT-CEP #U2Eskin V&, 4kHasfitt, USB2UART fRbt

3. SRR

o TE{FJRE

2k A PRI E, R EWMAR QR AARIE BIE 2RI, £ S
FEL I P A P B R AE TIUE OB R AR A — M 8 . B R IEH R G CURRBA B MR
ARG (P Rl Z M EAIC R 8T B s s g, ek LeH
NRFLE IR REE R —F “ B3I R7. MUE B iR E BT eI, Fit
LR SR

2k H 2SR FH ) & RelaySwitch Y5 i, AbFRESES A STMSS, #: MM
UART(TTL H°F), BN A<8ms, BN A <5ms, s AV 250VAC/30VDC, #K
DI 10A, HRKYIH#DIZ 1250VA/150W .

Vs ul
10O—L1=| PD4 (HSYBEEP / TIM2 CHIUARTI CK “
[ , PD3 (HSVAIN4TIM2 CHYADC ETR e
i) Sensor TXD Q=24 PDS(HS)AINSUARTI TX 0
ol [ ) [F32F-5VDC ; PD2HSHAINI|[TIM2 CH3] e
Sensor RXDO—=I4 PD&(HSVAINGUARTI RX .
INSELT P3 PDIHSYSWIM RO Sensor SWIM
. ™ Sensor RSTQm—311 NRST .
I . FCTHSISFL MISO[TIMI CH2] b
2 -2 OSCINPAL -
PCH(HSYSPI MOSI [TIMI_CHI]
OSCOUTPA2

PCS (HEYSPL_SCK [TIM2_CHI]

5
uxu-l"—' Vs
"ww h . PCA{HSYTIMI_CH4ICLK_CCO [AIN2] [TIMI_CH2N]
VCAP|—— VCAP
pvai— vop
[ADC_ETR] 12C_SCLAT)PB4

Ll:[)O—IEI? [SPI_NSS] TIM2?_CH3/{HS) PA3
[TIMI_BKIN] 12C_SDA/T)PBS

[TIMI_CHIN] [TLI] TIMI_CH3 {HS)PC3

FrEEEDY

STMES103F3

15.1 JEH K
i (15.D) JRFEKSEN STMSS ) PD4 5 & 10 SRIEHI 4k 2SI & 5 58,
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LED Off();
Relay_Off();
break;
case 0x01:// FiE4k L3}
mode = 1;
Uart RecvFlag = 0;
LED_On();
Relay On();
break;
default:
Uart RecvFlag = 0;
break;

}

delay ms(100);
/ &
UART1 SendByte(0xAA);
LED Toggle();
Relay Toggle();
delay_ms(1000);
&l

4. SR

1) B RAT B AL R AR B S 30 A ) AR L5 S E O, R ST-Link FE& JTAG
ARG RN A ST-Link FrEM JTAG M F, & a5 B2 —um i USB 2646 2] PC ALY USB
g 1, @IS FEARCER) 7 U fRbIA R E AR LI AR AR (S B LED TR,
TR e e

2) FATH IAR SWSTMS 1.30 #fF:, FT7F..\ 15-Sensor 4% H1 2% \Project\Sensor.eww
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4 FFFERE

ot e EIIEERRITE Z R F & X155
Files ] =
B (F Sensor - Debug v
=1 (1 StdPeriph_Drivers
stm8s_adcl.c
strnBs_awu.c
simBs_heep.c
stmBs_clk.c
stmBs_exti.c
stmis_flash.c
simfs_gpio.c
strnBs_ifce
stmBs_jtc.c
stmBs_mwdg.c
simBs_rst.c
stmis_spic
simBs_tim1.c
stmBs_tim2 c

3) TJFJG fiddi “Project” TIHIMY “Rebuild All” B % TR SO A8 “Rebuild All”
FOIRATH TR — N .

m

LY

R Eml
File Edit View [Project| Tools Window Help
DE G| Add Files...

Workspace Add Group..
Debug Import File List...
Files Edit Configurations...
=BG Sensor-L Remove
=2 O StdPerip
stmés Create New Project...
MBS\ 4 Existing Project...
stmis
strifs Options... Al+FT
strnds
stmés, Source Code Control >
stmis
stmis Make e
strnds) Compile Cirl+F7

smisl  opuild All
stmis

stmés Sezm

stmés Batch build... 8

stmés: i

cmps|  Stop Buid Cirl+Break

52’”35 Download and Debug cirl+D
& [ stmBs

o User Debug without Downloading

Delar Make & Restart Debugger Ctrl+R

— E;‘Da Restart Debugger Ctel +Shift+R

C .o

L DiLeoh Download v

4) S “Rebuild All” ke, TLZd, iR

Total number of errors: 0
Total number of wamings: 0

5y gikseE R, gk < 222 b Download and
Debug #HTHE .

Downloading Application (FRIEED)

Downloading file;

H: g a2 48 et 1 5-S enzor_SHAR 2

WProjecthD ebughE ket Sengor. out
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P e e { TTRERE

6) WExEE)E, AR FR EEUR R, iéi%iﬂ"‘*@ﬂ%ﬁﬁ USB #% £ [ A B
k., ¥ USB2UART #Hf{] USB £6i%E 3] PC HLAJ USB % 1, RGO T HE, EELT
B, WAEER 115200, 8 MEIESAL, —AMEIEAL, %B?ML

7) Ki% “EE CCOF 01 01 00 00 00 00 00 01 00 00 FF” "] {4k Fi %% 53, =] LAF 7 fig
Mk — T

AccessPort—CE
THE SEE SEV SEM IED B0 ZEH) I
I fb‘ ﬂ f,, ‘ 9 TSR A 137 Buld 1870

| Terminal Maonitor

o (B &

00000000: EECC OF 01 01 00 00 00 00 00 00 00 00 FF EE CC OF 01 01 00 00 00 00 00 00 00 00 FF EE CC OF 01 01 00 00 00 00 00 00 00 00 FF §2
0000002A: EECC OF 01 01 00 00 00 00 00 01 00 00 FFEE CC OF 01 01 00 00 00 00 00 01 00 00 FFEECC OF 01 01 00 00 00 00 00 01 00 00 FF $7....
-|00000054: EECC OF 01 01 00 00 00 00 00 01 00 00 FF EE CC OF 01 01 00 00 00 00 00 01 00 00 FFEECC OF 01 01 00 00 00 00 00 01 00 00 FF §
0000007E: EECC OF 01 01 00 00 00 00 00 01 00 00 FF EE CC OF 01 01 00 00 00 00 00 01 00 00 FFEECC OF 01 01 00 00 00 000001 00 00 FF £
000000AS: EECC OF 01 01 00 00 00 00 00 01 00 00 FFEE CC OF 01 01 00 00 00 00 00 01 00 00 FF EE CC OF 01 01 00 00 00 00 00 01 00 00 FF §%

]
oAt

8

BE> @ tlEl O SR [Plain Text TR ] ot [grs [1] e Size < 5450

00000000 EE CC OF 01 01 00 00 00 00 00 01 00 00 FF 48t r -
Comm Status CTS ISR RIHG RLSD (T CTS Hold D3R Hold FL5D Hold HOFF Hold

iz FE112  BM7705  COMB(LI5200,N,8,1) C

8) Ki%x “EE CCOF 01 01 00 00 00 00 00 00 00 00 FF” 1] {ii 4k 1 2L i,

- .
&l AccessPort - COMS(115200,N,8,1) Opened = | B |
MEHB REE EEV BEM IED EEQ #EH

0} ? L 5 oL

. 2 TSR 137 Buid 1870

A

Terminal Maonitar
B EE & |2
00000000: EECC OF 01 01 00 00 00 00 0001 00 00 FF EECC OF 01 01 00 00 00 00 00 01 00 00 FFEECC OF 01 01 00 00 00 00 00 01 00 0O FF iZ $2 2 -
0000002A: EECCOF Q1 Q1 00 Q000000001 00 00 FFEECC OF 01 01 QO 00 00 00 00 01 0000 FFEECC OF 01 01 00 00 00 00 00 01 00 00 FF i/ .......... %ﬁ ......... 5
00000054 EECC OF 01 01 00 00 00 00 0001 OO0 00 FF EECC OF 01 01 00 00 00 00 00 01 0000 FFEECC OF 01 07 00 00 00 00 00 01 00 0O FF iZ 2 ¥2
0000007E: EECCOFOY1 O1 0O Q000000001 0O 0O0FFEECC OF 01 Q1 OO 000D 000001 0000 FFEECC OFQ1 01 0O 00 00 00 0001 00 00 FF iﬁ .......... %ﬁ .......... i?
000000AS: EECC OF 01 01 00 00 00 00 00 01 00 00 FFEECC OF 01 01 00 00 00 00 00 01 0000 FFEECC OF 01 01 00 00 00 00 00 01 00 DO FF i/ 2 ¥2
00000002 EECC OF 01 01 00 00 00 00 00 00 00 00 FFEECC OF 01 01 Q0 00 00 00 00 00 00 00 FFEECC OF 01 01 00 OO0 00 00 00 00 00 00 FF i/ .......... %ﬁ ......... iﬁ
000000FC: EECC OF 01 01 00 00 00 00 00 00 00 00 FF EE CC OF 01 01 00 00 00 00 00 00 00 00 FF iﬁ $§
BiE> ©t/ulhl OF®  [Flain Text e (F=siie) [EEdiR) [omm [Jxs [|] e Size < 64
00000000:EE CC OF 01 01 00 00 00 00 00 00 00 00 FF VT -
Comm Status CTS ISR RIHG RLSD (CT) CTS Hold DER Hold ELED Hold HOFF Hold
Bhis EE 126 =i 10365 COMB(115200,N,8,1)

L
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Lo PRI R T L LRI BH

F=EF KLBENERZERH (STM32) =LIE

AREEFEAG STM32 Jo 28 IH R 5. 7 WL /0 I SEEE N %¥,  ICS-IOT-CEP “F & L&
Bluetooth fHt . WIFI #iHt 55 5% ] STM32F103 4bFH 2%, IPv6 iR STM32W108 AbFH
B WO A X . ASER o S2IE T A T AR A 5S STM32F103 B L2 1 s
B, AT S B A T Ry R AT N WIFL B, IPve BEER B A HLacns . A IR
R, W ARTSIG NS, S IR DURVE E 48 STM32 X3k ARM #4482 11 S5G (1 K 5
%o
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LURER IR E TP LTRSS e

SEI—. STM32 LED 4T B354 se i
. SEIGHK)

B K AR JFRBAFII R
B 53E STM32F103CB %} LED {956l () 771

2. LA

B ffff: ICS-IOT-CEP #4525 V-4, PC Hl, J-OB 15 H 23 M1 J-OB #4424 .
B BE JAR JFR AL

3. ERAFK

W R A RS SO, BAVE R AR STM32 5 LED2 AT #B /- HAH R
B IAR JFRIA, g S RE SR LED2 T 4% .

4. Sk R P

[HEN

4.1 TR O R

¢ LED {5 STM32F103CB HtE{i 0

PBS |—0O
PBO |a—O
PEI10 fiz—0O
PE1l fx3=—OLED

PB12 (i —0O

PB13 |[5——O RS 7

PB14 5 —O ovs3—_—}—o1
PBIS [5—0O 10 1ED) Biue

K 4.1.1 LED 4T 5 STM32f103CB %2 Hi %

LED?2 Blue T #4:1E STM32 1 PB11 5|1 L, 45| % MK IS LED2 N5 k22
LED2 ‘K. 1HITFEFE S FiEs ] LLE % LED 152K, SEELSLE

4.2 R

| int main(void)
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Lrmsi
{

Reclnitialisation(); /* W E RGH £ */
Gpiolnitialisation();/* 15 & GPIO % */
SystickInitialisation();/* & Systick EN#% */
LED_Init(); frxskxk ED KTHIUEA, HIUE G IRAS SRR I dowskr
[k RK K K] B };TE(J;H(%E;E,%**********/
while (1)

{

LED USER On();
LED_USER_Off();
LED_USER_On();
LED USER Off();

}

BLE ARG I Bl ek AL

void Rcclnitialisation(void)
{
ErrorStatus HSEStartUpStatus;
RCC_Delnit();
RCC_HSEConfig(RCC _HSE ON);
HSEStartUpStatus = RCC_WaitForHSEStartUp();
if(HSEStartUpStatus == SUCCESS)
{
RCC HCLKConfig(RCC SYSCLK Divl);
RCC_PCLK2Config(RCC _HCLK Divl);
RCC PCLKI1Config(RCC HCLK Div2);
FLASH_SetLatency(FLASH Latency 2);
FLASH PrefetchBufferCmd(FLASH_PrefetchBuffer Enable);
RCC _PLLConfig(RCC PLLSource HSE Divl, RCC_PLLMul 9);
RCC _PLLCmd(ENABLE);
while(RCC_GetFlagStatus(RCC_FLAG _PLLRDY) == RESET);
RCC_SYSCLKConfig(RCC SYSCLKSource PLLCLK);
while(RCC_GetSYSCLKSource() != 0x08);

}

GPIO WJ4EH R

void Gpiolnitialisation(void)
{

GPIO_InitTypeDef GPIO InitStructure;
RCC_APB2PeriphClockCmd(LED USER GPIO CLK, ENABLE);
GPIO_InitStructure. GPIO_Pin = LED USER GPIO PIN;
GPIO_InitStructure. GPIO_Mode = GPIO Mode Out PP;
GPIO_InitStructure. GPIO_Speed = GPIO_Speed 2MHz;
GPIO_Init(LED USER GPIO PORT, &GPIO InitStructure);

}
RYUEI a1 R E

void SystickInitialisation(void)
{
SysTick CounterCmd(SysTick Counter Disable);
SysTick CLKSourceConfig(SysTick CLKSource HCLK);
SysTick CounterCmd(SysTick Counter Clear);
SysTick SetReload(72000 * 20);
SysTick CounterCmd(SysTick Counter Enable);
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Crmese
|

1) i} J-OB 1] H#5 41 J-OB ¥ #AR A J-OB H i #: PC MM B, I FIE SR SEie
& EHRYFEIF A B B, BRORIT TR BRI Sl

s

2) fER “InT “UE” FEBEEFE J-OB ) HLAR A J-OB e B B B e i (IR
YEFE7~ AT AW o

3) JA3N TAR B, FTHFIX IR S5 B F I T2 SO IZ AT project SCHF, SCHFRAL N
IAR IDE Workspace, 1T K:

| project 2012/8/15 16:09  IAR IDE Worksp... 1KB

4) FIH TR Z )G, TN EHTRE, SO T 9013 Tk £f TAR RS S R
HIH) “Project” H1) “Rebuild All”, Bi# 47 8L # TFE Workspace 1 “project- Debug”, %A
JE i “Rebuild All” B TR, W FE.

Project] Tools Window Help 5 g S I 7
Add Files... [k Options...
m
Add Group... iH
) o B Make
Import File List... : .
Edit Conf y (Jin Compile
it Configurations... - :
DI Rebuild Al
Remowve (Ju Clean
0
Create Mew Project... ,
! Stop Build
Add Existing Project...
. Add 3
Options...
Source Code Control iz
Rename...
Make
Compile Source Code Control 3
fehuld AN File Properties...
Clean
Batch build... Set as Active
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inmie LUREYBIEE R EE LRSS

5) Gk, mreepunkimdr 202 & g G FRER, X
VR R 85 TR (7 S S T

6) H F10 #EAT A, HA7 5] F B R i A MM R, S M A AT G
R EN

LED USER On();

LED USER On();

LED USER Off();

S

7 RS, R, g o | B2 LEZ 2] X gy X s
-
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SEIS — STM32 B SesLnd
1. LB HKE

B [ f# STM32 TIMER [ )5 38 &2 44 F 752
B 52 TIMER [ 5E B ShREFNXS € i 28 B AL 2 .

2. LA

B ffff: ICS-IOT-CEP #5050 F G A B, PC Hl, J-OB 1 E#3H1 J-OB #H4R
B BE JAR JFR AL

3. ERAFK

W T STM32 o0 F B4 SCRY, #478% TIMER, £ & W5 AR bk e i JF PR ], #4298 LED2 5 STM32
iz R A

Wi IAR JPAMEE, S5 ScimRefy, SCHUER SR IIfe.

4. Sk R P

4.1 EF R LED /75 STM32 &8 ik &

PBS |—O
PBO [ —O
PEI10 farm—oO
PBI1 [==—OLED

PB12 fagz—O o o
PB13 [xm—O Dv3 3|——|:1—N—ouso
PB4 =te—O0 510 LED? Blue

PB15 —O

K 4.1.1 LED 4] 5 STM32 ;s A

H K E R 41, LED2 B4 FhidfH. 24 STM32 51 PB11 %4 N I LED2 RZS
NK, 24 PBI1 it NAKHFE LED2 A5,

4.2 FERT S ThRE K Th AR

o ERTZTHEE

i E R SR ThRER 16 Arla Ly 1A~ [ b/ HAREECE R &8 16 AL AR il
ar, VAR BIER B SRR BON 1~65536 Z A LR EUE: MR, Ml . PWM
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N 0 &b
Lmmeie LURHRIIHS TP E B ES
ARG Bk R e 4 ANRNTIEIE s A SN TR ) RN E I s B Y[R R
TR A B R, TR Ian s A HEER R Bl (F 1k, PRtk s
HT A BB AR Ak A T s ) i A LA E LB SRR AT E AL G R (IEAD) it as A
IR AR TR FEL I B A T AN A D IS 01 20 A N 2 R

o THEEHEIR

AE T TR R B R A 16 R U B B B A A
B, AR BLA B R e L R

) LT ) B o, RN O THECE B INEE, SRS EHTA 0 TR
BOF A — s A RO N AT B AR BT A, 7R TIMx_EGR %747
ar HCE UG L [RIFE AT L A — AN AT

NN €T SR LT A Savie SR - €2 N S B EYNIL =PI S C N - I VAR BV NS
NN NHMEEHOT 4R IF H7 2 — TR AR i

R TR AR AR, TH R AN 0 TR TR B Sin s e 1, A
Hoasim hFAE, ARa R UEE] 1 E P TR IR F . RSAEM 0 T IR E R
T AR, AREEA TIM_CRI H1 DIR J5 L. & bS8 48 4 ar it
KO BERT AT DU AR PR AR OB AR OB s T DL R e 8 A
RHEHIAR) W& TIMx_EGR ZFA783 0 UG fr=2E, BER, TR B A 0 FFaa 4L,
T B A 0 FFIR T4

4.3 RS2

FREHR Y

int main(void)

{
/* BB RGN %
RCC_Configuration();
/* WE NVIC */
NVIC Configuration();
/* ¥Igatk GPIO il */
Gpiolnitialisation();
M WHE TIM ¥/
TIM_Configuration();

P BRI B TP s ssers)
while (1);
{
}

}

BEE ARG I B R A

void RCC_Configuration(void)

/* 58 K28 745 8 HSEStartUpStatus */
ErrorStatus HSEStartUpStatus;
/* BRGNP E ¥/
RCC_Delnit();
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/* F¥Jj3 HSE */

RCC_HSEConfig(RCC_HSE ON);

/* Z&F5 HSE #iRIFfae

HSEStartUpStatus = RCC_WaitForHSEStartUp();
/% FIWr HSE & GIRMI), ZNBEN ifQONH */

if(HSEStartUpStatus == SUCCESS)

{

/* 3k#¥ HCLK (AHB) W87y SYSCLK 1 7304l */

RCC HCLKConfig(RCC SYSCLK Divl);

/* 1%E$% PCLK2 W ERJEN HCLK (AHB) 17040 */
RCC_PCLK2Config(RCC HCLK Divl);

/* 3E$E PCLKI B E0JEN HCLK (AHB) 2 404 */
RCC_PCLKI1Config(RCC HCLK Div2);

/* B FLASH SEJEIIECH 2 %/
FLASH_SetLatency(FLASH Latency 2);

/* f#f% FLASH TREUZRAT */
FLASH_PrefetchBufferCmd(FLASH_PrefetchBuffer Enable);
M EEEBAHIR (PLL) W 8hIECN HSE 1 2080, (55080 9, M4 Hi45i# 0y 72MHz */
RCC_PLLConfig(RCC PLLSource HSE Divl, RCC_PLLMul 9);
/* ffifg PLL */

RCC_PLLCmd(ENABLE);

/* %555 PLL fnthfase »/
while(RCC_GetFlagStatus(RCC_FLAG _PLLRDY) == RESET);
/* EFE SYSCLK B4 PLL */
RCC_SYSCLKConfig(RCC_SYSCLKSource PLLCLK);

/* %4F PLL BN SYSCLK HF4hiE */
while(RCC_GetSYSCLKSource() != 0x08);

}
/* 4TIF TIM2 Il */
RCC_APBI1PeriphClockCmd(RCC APBI1Periph TIM2, ENABLE);
/* §TJF APB &%k Ef) GPIOA, USARTI M #/
RCC_APB2PeriphClockCmd(RCC_APB2Periph GPIOA, ENABLE);

¥IUE4L GPIO 51 .

void Gpiolnitialisation(void)
{
/* € X GPIO ¥ 45 ¥4 GPIO_InitStructure*/
GPIO_InitTypeDef GPIO_InitStructure;
RCC_APB2PeriphClockCmd(RCC_APB2Periph GPIOB, ENABLE);
GPIO_InitStructure.GPIO_Pin = GPIO_Pin 11;
GPIO_InitStructure. GPIO__Mode = GPIO Mode Out PP;
GPIO_InitStructure.GPIO_Speed = GPIO_Speed 2MHz;
GPIO_Init(GPIOB, &GPIO _InitStructure);

e E TIM 43818 B4

void TIM_Configuration(void)
{
/* & L TIM_TimeBase #J4ifb&5#)& TIM TimeBaseStructure */
TIM TimeBaselnitTypeDef TIM TimeBaseStructure;
/% 58 X TIM_OCInit #IEELEERIA TIM_OCInitStructure */
TIM_OClnitTypeDef TIM OClInitStructure;
/*
* I EEBIE N 65535
* TASME (7199 + 1 = 7200)
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* IEPE 0

* ) B

&l

TIM_TimeBaseStructure. TIM_Period = 10000;

TIM_TimeBaseStructure. TIM_Prescaler = 0;

TIM_TimeBaseStructure. TIM_ClockDivision = 0;
TIM_TimeBaseStructure. TIM_CounterMode = TIM_CounterMode Up;
TIM_TimeBaselnit(TIM2 , &TIM TimeBaseStructure);

M BCE W E, HALBIZEA */

TIM_PrescalerConfig(TIM2 , 7199 , TIM_PSCReloadMode Immediate);

/*
* W E OCl1 #HiE
* o TR R
* ffi R LLE UL By AR P
* IR E] 0
L R 052
*/

TIM_OClnitStructure. TIM_OCMode = TIM_OCMode Timing;
TIM_OClInitStructure. TIM_OutputState = TIM_OutputState_Enable;
TIM_OClnitStructure. TIM_OCPolarity = TIM_OCPolarity High;
TIM_OC1Init(TIM2, &TIM_OCInitStructure);

* BRIEHCR A AT A ¥/

TIM OCI1PreloadConfig(TIM2 , TIM OCPreload Disable);
TIM_OC2PreloadConfig(TIM2 , TIM_OCPreload Disable);
TIM_OC3PreloadConfig(TIM2 , TIM_OCPreload Disable);
TIM_OC4PreloadConfig(TIM2 , TIM OCPreload Disable);
/% fERE TIM i */

TIM_ITConfig(TIM2 , TIM _IT CC1 , ENABLE);

/% Jazh TIM 4 */

TIM_Cmd(TIM2 , ENABLE);

% B NVIC ZHURH .

void NVIC_Configuration(void)
{
/* %€ NVIC HIsakesrfk
NVIC InitTypeDef NVIC InitStructure;
/* #ifdef...#else...#endif G5 A4 PRI 1E A2 AR AIE Tl 128 2% A1 R 5 v W ) LR ER 4 L ik +/
#ifdef VECT TAB_RAM
i )R R LA HIHE A 0x20000000 TFEE */
NVIC SetVectorTable(NVIC VectTab RAM , 0x0);
#else /* VECT TAB_FLASH */
/* vl R R A IR A 0x80000000 TR */
NVIC_SetVectorTable(NVIC VectTab FLASH , 0x0);

#endif
I RIS 0 */
NVIC PriorityGroupConfig(NVIC PriorityGroup 0);
/* JTJE TIM2 Hill, 0 6 SIUE %, 0 B Sk +/
NVIC InitStructure. NVIC IRQChannel = TIM2 IRQChannel;
NVIC InitStructure. NVIC IRQChannelPreemptionPriority = 0;
NVIC_InitStructure. NVIC IRQChannelSubPriority = 0;
NVIC InitStructure. NVIC IRQChannelCmd = ENABLE;
NVIC Init(&NVIC InitStructure);

SIS A% 2 T T AL 2 R A
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void TIM2 IRQHandler(void)
{

vul6 capture = 0; /* MRS RE R AR R ¥/

/*

*  TIM2 Bf%F =72 MHz, 43%i%0 = 7299 + 1, TIM2 counter clock = 10KHz

*  CCl HEHr* =TIM2 counter clock / CCRx_Val

&

if (TIM_GetITStatus(TIM2, TIM_IT CC1) = RESET)

{
GPIO_WriteBit(GPIOB, GPIO Pin 11, (BitAction)(1 - GPIO ReadOutputDataBit(GPIOB,
GPIO_Pin_11)));
/* SR ERTTHUE ¥
capture = TIM_ GetCapturel(TIM2);
/% KRR BT B T e R A AR A
TIM_SetComparel(TIM2, capture + CCR1_Val);
TIM_ClearITPendingBit(TIM2, TIM IT CCl);

5. SEIGIP IR

1) fEH] J-OB 1] HL #4341 J-OB 3£ J-OB ¥ 4%40%E#E PC ML B &, I FIRZoR SEis
M EHEIR SRR B, B ORITIT I BT G

2) fERISRIRAE B 47 -7 SRR R BN BOR BRI AR, FTARYE LED T REAT
HI B o

3) Jash IAR ¥, & TR . T HE:

A project 2012/8/8 11:39  IAR IDE Worksp... 1KB

4) BFT I RR CRESAT S, AT LRSI B “project” FHT “Rebuild All 7 B34
erh TR SESRE “Rebuild All 7 &0, 1A
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eI = STM32 A/D B sLid
. SEISHE

B 3K STM32 it A A/DC A% »
B EIER STM32 5281 A/DC 1Y 5B K 7.

2. LA

B {ffF: ICS-IOT-CEP #2455 F &, PC AL, J-OB 1j E23H1 J-OB #H:4R .
B IAR FFRBAME, 20T H.

3. ERAFK

B 3iEA ¢ STM32F103CB RS, #4& STM32F103CB it 5 A/DC B4k i J5 FRANE FH 57

[HEN

B GEREA, USRS HUE Ve (S

B FH IAR AN, wmEREFSEH A/DC.

4, LIS R

4.1 A/DC /48

STM32F103 428 H 7 i 12 2 ADC A& —F R g i BRI B 7 i e ds . A 18 4Nl
i, AE 16 DY NN ERE SR SR A/D B#n] DL R, L. R A
HERHAT . ADC K45 B 0] DL % 5584 6 55 007 RAFAELE 16 A8 S fiasth .

AT T 1A A 70V N PR P AL i PR H o 758 H P 5 SO e /A R B

4.2 A/DC HhBeHiR
¢ ADCEMH
AR e 5 RAE Ve
v ADC 1 FH Y i/ IEWR 2 R,
REF + N, BWMSHIEHR Savey <y
V=V REF+ ==V DDA
N R R,
Voon N, K TV op MIBHILLIRH
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24V<V o, <V o (3.6V)
Ve d g ss | ADCRAMIGESEEH B, Vo,
=Vssa
Ve i BRI BTV o, (B
ADC_IN[15:0] BNGE T 16 ML 5 N\ G 1E
% 4.2.1 ADC &
¢ ADC FFcHEdi

JHL % B ADC_CRI1 Zif7 4545 ADON {7 i[%5 ADC FHL. M%E—IKi%E ADON fiiif,

ek ADC AT HIARAS T e .

2 ADC FHIER—BR A5, FIR%E ADON i a6 347 #e 4,
JEILIERE ADON A7 A] Lz ki, 3% ADC B T i, FEix/MEF, ADC JL

F AR

¢ A/DC B4

o Tt 42 1) 25 4 AL ) ADCCLK BH4h A PCLK2 (APB2S B4 2. RCC 548 K

ADC It Bl it —A& FH AT i 2 Tl AT 8% o

4.3 RIS
FRE
int main(void)
{
float Vol Value = 0.00; /* M eE R, XU FEV S v/
u32 ticks = 0; /* ADC BN IR 4L */

I* BB RGN
RCC_Configuration();
/* %E GPIO il */
GPIO_Configuration();
/* BB USART */
USART _Configuration();
/* WE ADC */
ADC_Configuration();

printf("\r\n The AD_value is: \r\n");
while(1)
{
if (ticks++ >= 2000000)
{
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ticks = 0;
VolValue = 2.56 * ADC_GetConversionValue(ADC1) / 0XOFFF;
printf( "\r\nThe current Vol Value = %.2fv\r\n", VolValue);

BB ARG I Bl R AL

void RCC_Configuration(void)
{
/* 58 XSS AR B HSEStartUpStatus */
ErrorStatus HSEStartUpStatus;
/* BRLRGR B E
RCC Delnit();
/* JFJ& HSE */
RCC HSEConfig(RCC HSE ON);
/* %&4F HSE #efRHtAae */
HSEStartUpStatus = RCC_WaitForHSEStartUp();
/* FIl HSE 2 SR, ZAMBEN QN */
if(HSEStartUpStatus == SUCCESS)
{
/* % HCLK (AHB) B85 SYSCLK 1 7304l */
RCC _HCLKConfig(RCC SYSCLK Divl);
/* %8 PCLK2 W82y HCLK (AHB) 1734 */
RCC PCLK2Config(RCC HCLK Divl);
/* %8 PCLKI W82y HCLK (AHB) 2 734t */
RCC PCLKI1Config(RCC HCLK Div2);
/* %E FLASH BT HA%CH 2 %/
FLASH SetLatency(FLASH Latency 2);
/* f#f% FLASH TREUZRAT */
FLASH PrefetchBufferCmd(FLASH PrefetchBuffer Enable);
M OEFUEM (PLL) W8N HSE 1 7040, (54809 9, W PLL fi iAoy 8MHz ~ * 9
=72MHz */
RCC PLLConfig(RCC PLLSource HSE Divl, RCC PLLMul 9);
/* ffifg PLL */
RCC PLLCmd(ENABLE);
/* %fF PLL fthiase */
while(RCC_GetFlagStatus(RCC_FLAG _PLLRDY) == RESET);
/* #EFE SYSCLK K4 PLL */
RCC_SYSCLKConfig(RCC_SYSCLKSource PLLCLK);
/* %4F PLL BN SYSCLK Hf#hiE */
while(RCC_GetSYSCLKSource() != 0x08);

H

/* AHERERASFHBIR Sh Bt o +/

RCC_APB2PeriphClockCmd(RCC_APB2Periph USART1 | RCC_APB2Periph GPIOA |
RCC_APB2Periph ADCI1 | RCC_APB2Periph GPIOB, ENABLE);

% B % GPIO % 1 T RE R %L .

void GPIO_Configuration(void)

{
/% 52 X GPIO WIUEILEE#IA GPIO InitStructure */
GPIO_InitTypeDef GPIO_InitStructure;

/¥ % B USART1 I Tx Bl (PA.9) N _ThaeHEddm HIhEe */
GPIO_InitStructure.GPIO_Pin = GPIO_Pin_9;
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GPIO_InitStructure. GPIO Mode = GPIO Mode AF PP;
GPIO_InitStructure. GPIO_Speed = GPIO_Speed 50MHz;
GPIO_Init(GPIOA , &GPIO _InitStructure);

/* ¥E USARTI ff) Rx il (PA.10) AIFZHANE */
GPIO_InitStructure. GPIO Pin = GPIO_Pin_10;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode IN FLOATING;
GPIO_Init(GPIOA , &GPIO _InitStructure);

/* 5 PB.O WE NI A */
GPIO_InitStructure. GPIO_Pin = GPIO_Pin_0;
GPIO_InitStructure. GPIO Mode = GPIO Mode AIN;
GPIO_Init(GPIOB , &GPIO _InitStructure);

EUEEB I F R FELREFH

WIEE It IR 5l ADC e 4 bR 5

void ADC_Configuration(void)
{
/* € ADC #JiaH4EiFfk ADC_InitStructure */
ADC InitTypeDef ADC InitStructure;
/* WCE ADC W45 */
RCC ADCCLKConfig(RCC PCLK2 Div4);
/** M7 TARRES
ESLBCERE U B Vaw
* o BRI
¥ RS BRI i B ik A R B
*  ADC HlEAx5%
* T RUNAE L) ADC JEIEEE N 1,
&l
ADC _InitStructure. ADC_Mode = ADC_Mode Independent;
ADC _InitStructure. ADC_ScanConvMode = ENABLE;
ADC _InitStructure. ADC_ContinuousConvMode = ENABLE,;
ADC InitStructure. ADC ExternalTrigConv = ADC ExternalTrigConv_None;
ADC _InitStructure. ADC_DataAlign = ADC DataAlign_Right;
ADC InitStructure. ADC NbrOfChannel = 1;
ADC Init(ADCI1, &ADC InitStructure);
/* BB ADC1 ] 8 HHulIE, ¥ 1, RFEEREDY 55.5 A +/
ADC RegularChannelConfig(ADC1, ADC Channel 8§, 1, ADC SampleTime 55Cycles5);
/* ffifig ADCI */
ADC Cmd(ADCI1, ENABLE);
/* 2L ADCl HIRRHAERT A2 */
ADC_ ResetCalibration(ADC1);
/* EfF ADC1 KER AR E LB */
while(ADC_GetResetCalibrationStatus(ADC1));
/* FFh ADC1 KiifE */
ADC StartCalibration(ADC 1);
/* &fF ADC1 REHETER */
Whlle(ADC_GetCahbratlon Status(ADC1));
/* JH5) ADC1 %4 */
ADC_SoftwareStartConvCmd(ADCI1, ENABLE);

% ® USARTI K5

void USART _Configuration(void)

{
/* 7€ L USART #Jisb 45894k USART InitStructure */

USART InitTypeDef USART InitStructure;
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/% PR 115200bps;
8 o il
1AM IEAL, oS
SRR P
2% 1l USART 4,
iNREQER i
FESR 2 NI IR A
* o JE B RO B KA AN SCLK. Hartt s #/
USART InitStructure. USART BaudRate = 115200;
USART _InitStructure. USART WordLength = USART WordLength 8b;
USART _InitStructure. USART _StopBits = USART _StopBits_1;
USART InitStructure. USART Parity = USART Parity No ;
USART _InitStructure. USART HardwareFlowControl=
USART HardwareFlowControl None;
USART InitStructure. USART Mode = USART Mode Rx | USART Mode Tx;
USART Init(USARTI1 , &USART _InitStructure);
/* ffifig. USARTI */
USART Cmd(USARTI1 , ENABLE);

* ¥ ¥ X ¥ ¥

4 printf bR E E L] USATRI B HL

int fputc(int ch, FILE *f)
{
USART SendData(USART1, (u8) ch);
while(USART GetFlagStatus(USART1, USART FLAG TC)==RESET);
return ch;

}

5. SR PR

1) {1 J-OB {j L&A1 J-OB HARCRs SL 36 B4 A PC HLIEAE k2, A SCIRARBC B H
VRECRE SIS AR AR B IR SCIa Al B, ST AR SR (AS3 PG ) BT

2) tFsese R E OB, DR AR YR S g HEA A F B S AR S, Rl AR Y A
BB T 4 HARASIT O, B R S Debug Uart #4555 PC AL INAT 42 .

3) fEFISEIAR L “ubHe” SRR BN B0 BRI, ATARYE LED AT AW .

4) fEH TAR JF RIS, GLFESLIn TREASCIF I, RS IFHT . At -
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4. LWy R

EUEEE IR FELREFH

4.1 STM32 AhEE B fai /)y

o AR W/ S 28 EXTI

STM32F103 ARM Kb 3 28 A0 Fh W/ S A3 1 28 B 19 N7 A2 St/ vb D7 B2 SR AR 0 v G 0 2%
Mo B NLR AT LT M B N SR (ke SR A ) AT 87 PR e A S At (L T B80T B9
o BULYSE S ) o BRI N A AT LA ST K B . R A S R R IR SR 1 e
o HNERR /LR BRI

i H] VO i 11 PA T B R 7 ERZ 2] 16 AN FME P b/ A2 L

EXTI0[3:0] bits in AFIO_EXTICR1 register
|
PAO O———|
PBO O————+|
Pco ——+
PDO T
PE0C —>
PFo O——+
pPGo O——

EXTIlo

EXTI1[3:0] bits in AFIO_EXTICR1 register

}

PA1 (—"—»
pB1 O——
pc1 O———
PD1 I EXTI1
PE1 O—
PF1 O——
PG1 O———

EXTI15[3:0] bits in AFIO_EXTICR4 register
l
PA15S O——»
PB1s O———
PC1s O——
PD15 %
PE1s O—>
PF1s O——
PG1s O——

EXTI15

Kl 4.1.1 AR ITE A 10 Mg
A =T AR ) A R o R Y A T
1) EXTI £k 16 iE4:E] PVD %
2) EXTI £k 17 iEH:3] RTC 4 FHAf
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4.2 i EREE

o BN LED2 5 STM32 #E#z R # K
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STM32F103

1
KEYO—125{ PAO-WEUP PBO [ —O
O—={ Pal DBl fa3z—O
O— 50t PA2 PBLBOOTI ot
o—35ef pas PB37TDO [w—0
o—5wf pas PBAINTRST {—O
o—22xd pas PBs | —0
(\—,?: pAas PBS |a—0
O—= PA7 PB7 (O
O—F2et pas PBS [w—O
O—=%m Ao PBY (et
o—3ix{ pal0 PB10 [ ——C
o—321 Pall PBll {aG=—OLED
O—Zwf PAD PB12 |az—O
O—=23x{ PAI3TTMS/SWDIO PBI3 [3—0
O—3fP{ PAI4TTCK/SWCLE PBl4 (=51 —O
o—=% PAISTD PBIS [0

—r
GND u|”—«>—o O——OKEY

2
11
|
C7 0.IuF
RS AR
pvis—{ 1} N OLED
10 1ED) Bloe

4.12 ¥ K LED2 5 STM32 %4 5 7 &

JeEE A STM32 1) PAO & I I, LED 4Ti%E#:4E STM32 1] PBS &I I, it 4w 5%
F, fif PB11 W 5] % H O HCSFES LED2 2%, PBI1I1 #ir N B i) LED 412K, W] LS
Y LED 4T 1z,

4.3 RS

TR )
int main()
{
RCC_Configuration(); 1 ZR G B L B R AL
GPIO_Configuration(); //GPIO FiC. & b £
EXTI_Configuration(); /1 THC B pR A
NVIC_Configuration(); /17 W iR B T R
while(1)
{
§
}
FR G B R A
void RCC_Configuration(void)
{
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RCC_APB2PeriphClockCmd(RCC APB2Periph GPIOB | RCC_APB2Periph  AFIO, ENABLE); //
JF GPIOB I H 10 5|
}

o TR P PR R

void NVIC Configuration(void)

{
NVIC InitTypeDef NVIC InitStructure;  //F Wik EXI 41k

NVIC_PriorityGroupConfig(NVIC_PriorityGroup 2); /i Jc 53 45—
NVIC_InitStructure NVIC_IRQChannel = EXTIO IRQChannel;//{ it EXTIO I
NVIC_InitStructure. NVIC_IRQChannelPreemptionPriority = 0;/48 74t b5 L5624 51 0
NVIC_InitStructure.NVIC IRQChannelSubPriority = 0;//4& & Wil AL 56 2% 73] 0

NVIC _InitStructure. NVIC IRQChannelCmd = ENABLE;

NVIC Init(&NVIC InitStructure);

GPIO it & L.

void GPIO_Configuration(void)

{
GPIO_InitTypeDef GPIO_InitStructure;

GPIO_InitStructure.GPIO Pin = GPIO_Pin_0;// Wi 51 I %5 0 5
GPIO_InitStructure. GPIO Mode = GPIO_Mode_IPU;//GPIO J5 X N LFidi N
GPIO_InitStructure. GPIO_Speed = GPIO_Speed 50MHz;//GPIO H}£#°4 S0MHz
GPIO_Init(GPIOA,&GPIO_InitStructure);//GPIOB #J4fi{k

GPIO_InitStructure. GPIO Pin = GPIO Pin 11;

GPIO_InitStructure. GPIO_Speed = GPIO_Speed S0MHz;

GPIO_InitStructure. GPIO_Mode = GPIO_Mode Out_PP;//GPIO J5 2 A%
GPIO_Init(GPIOB,&GPIO _InitStructure);

2 P L R

void EXTI Configuration(void)

{
EXTI InitTypeDef EXTI InitStructure;

EXTI_ClearITPendingBit(EXTI_Line0);//if5 [ ibr 47

GPIO_EXTILineConfig(GPIO PortSourceGPIOB, GPIO_PinSource0);//* Wi N GPIOAO
EXTI_InitStructure. EXTI Line = EXTI Line0;//3% 5 - Wkl 0

EXTI InitStructure.EXTI Mode = EXTI Mode_Interrupt;//H i 77 2 A 44 o 7

EXTI InitStructure. EXTI Trigger = EXTI Trigger Rising;// Wrfih % J5 3 ETHE
EXTI_InitStructure. EXTI LineCmd = ENABLE;// 7 i {i §&
EXTI_Init(&EXTI_InitStructure);

H by Ak 2 B 2

void EXTIO IRQHandler(void)

{
GPIO_WriteBit(GPIOB,GPIO Pin 11,  (BitAction)(I -  GPIO_ReadOutputDataBit(GPIOB,

GPIO Pin_11)));
EXTI ClearITPendingBit(EXTI _Line0); /i K o Wibs & 47

}
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4.3 RIS #r

o EFEFRAFERS

W5 A RELEHIFE P bluetooth.c SCAF

void BT Pin_Init(void)
{

GPIO_InitTypeDef GPIO_InitStructure;
RCC_APB2PeriphClockCmd(RCC_APB2Periph. GPIOA,ENABLE);
GPIO_InitStructure. GPIO_Mode=GPIO Mode Out PP;
GPIO_InitStructure.GPIO_Pin=GPIO_Pin_1;
GPIO_InitStructure.GPIO_Speed=GPIO_Speed 50MHz;
GPIO_Init(GPIOA, &GPIO_InitStructure);
GPIO_SetBits(GPIOA,GPIO Pin_1);//# % RST 3| il = H~F

GPIO_InitStructure. GPIO_Mode=GPIO_Mode IPD;
GPIO_InitStructure.GPIO _Pin=GPIO_Pin_8;
GPIO_Init(GPIOA, &GPIO_InitStructure);

F A7 AR main.c X4

int main(void)

{

LED_GPIO_TInit();//# t& LED I #1464k
Key_Init();/# 5 5| #1614k

BT Pin_Init();//¥% 7 5 IR 461k
NVIC_Configuration();//1% & 1 kit S 4%
BT BAUD AUTO();/# 5 5 I H &M
USART1_Config(9600);//USART1 #J44k,

while(1)
{
if(NumCount>=100)//71Hf 5S B [HE] 100
{
NumCount=0;
TIM_Delnit(TIM3);
if(GPIO_ReadInputDataBit(GPIOA, GPIO Pin_0)==0) /i B ¥ 5dia 4 T K E ) 15 F % 4%
{
GPIO_SetBits(GPIOB, GPIO Pin_11);
BT BAUD AUTO();
BT RENEW();
Yelse /IR &8 D440, K 2 USARTI
{
GPIO_ResetBits(GPIOB, GPIO Pin_11);
}
}
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urmmne
}

}

o BTN AR

F RG> main.c.

[k sk sk ok ok sk ok SR T Hﬂﬁ{ﬁﬁ?éﬂﬁiy )EHﬂ:%éﬂ;g@ﬁ%@%************/
uint8 t Pass[6] ="123456";

uint8 t Name[11]="123456";

[k ok ke kb sk ks ok ok ok ok ok ok stk stk sk ok ok ok ok ok stk sk ok ok ok ok ok ok ok ok
int main(void)

{

LED_GPIO _Init();

Key Init();

BT Pin_Init();

NVIC_Configuration();

delay nms(500);

BT BAUD AUTO();

USART1 Config(9600);

BT NAME();//i% & 47k

BT PASS();// % B %15

BT PASSTYPE();/ 5 B 5 E 75 SO F S L IE

BT _PIO1();/ ¥ B A fa kT TARRES

BT Y RESET();/# 315 T %%

TIM4 Int Init(499,7199);

while(1)
{
if(NumCount>=100)//i1Ff 5S Ff[E]E]  100*50ms
{
NumCount=0;
TIM_Delnit(TIM3);
if(GPIO_ReadInputDataBit(GPIOA, GPIO_Pin_0)==0) /{4 5dis 4% F S | 15 F %%
{
GPIO_SetBits(GPIOB, GPIO_Pin_11);
BT BAUD AUTO();
BT RENEW();/REH) HE
velse/ W R g O 26k, S5 LED 4T, BHEH
{
GPIO_ResetBits(GPIOB, GPIO_Pin_11);
}
}
if(TIM4Count>=50)//i1H} 2.5
{

TIM4Count=0;
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{onmun

{

}

}
}

if(GPIO_ReadInputDataBit(GPIOA,GPIO Pin_8))/E2H BT JIRZS 51 I

UART PutStr(USART?2,"Hello BlueTooth Msater I Am Slaver\n");/IEFRAS, Kik(E R
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PR DB Bl da i 28 2 DA BB, — MR DR AT, — MR AR
FEMBECN o PR B R . B e, BN B SR B 1105
Ao IR PR B8t A2 A I 2 2 X0 )

1) K& AT $54, WET . WA RHERE.
2) RIE AT 484, BEIEHPONTRA, WBEOY IR,
3) KIE AT 154, WEEBPOVERITE Nk

4) R B, RN A % B RIZEIE R AR, I AT AR PIOT AR
Feda O R kT . EERRRINZ )R, LB PIOT & S H Oy T, R4 BT
LED 47 o IRZ

) EERERINZ G, W A AT H TR A TS T
4.3 RISt

o BTN AR5
WE AR HLEE ) F2 T bluetooth.c SCAH:

void BT Pin_ Init(void)
{

GPIO_InitTypeDef GPIO_InitStructure;
RCC_APB2PeriphClockCmd(RCC_APB2Periph GPIOA,ENABLE);
GPIO_InitStructure. GPIO_Mode=GPIO_Mode Out PP;
GPIO_InitStructure.GPIO_Pin=GPIO Pin 1;
GPIO_InitStructure.GPIO_Speed=GPIO_Speed 50MHz;
GPIO_Init(GPIOA, &GPIO_InitStructure);
GPIO_SetBits(GPIOA,GPIO _Pin_1);//#2f RST 5| il v #i°F

GPIO_InitStructure. GPIO_Mode=GPIO_Mode IPD;
GPIO_InitStructure.GPIO_Pin=GPIO_Pin_8;
GPIO_Init(GPIOA, &GPIO_InitStructure);

MAT R EREL main. ¢ S
/*********************%EE&L)TV~J?a? Hﬂﬁq’ gﬁh*********************/

[ sk ek o ok ook ok SR E%EE/\{_L@%QEEE )ﬂ?%Qﬂk%ﬁﬁﬁj%************/
/***************%* @l}('ﬁ)‘ﬁq’ @[ ﬁ@lif:j%ﬁj‘%ﬁﬂx%*************/

/aint8 t Pass[6] ="123456";
uint8 t Name[11]="123456";

/******************************************************************/

int main(void)

{
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45

LED_GPIO_Init();
Key Init();
BT Pin_Init();
NVIC_Configuration();
BT BAUD AUTO();
USART1_Config(9600);
delay nms(500);
BT NAME();
/ %
AR A R A
R OAE R A L T BAE AL 2 5 R 5 W 2 A L=
IS RRAE AL WA, HOR R BRI, 586t ) B8
BT PASS();/ % B %Y
BT PASSTYPE()y/ % & KIE J5 XN B L6
&
BT PIO1();/ % B W F 8T TARIRES
BT Y RESET();/E 3 15 F ¥ 4%
TIM4 Int Init(499,7199);

B F R FELREFH

while(1)
{
if(NumCount>=100)//i1Hf 5S B A F]  100*50ms
{
NumCount=0;
TIM_Delnit(TIM3);
if(GPIO_ReadInputDataBit(GPIOA, GPIO Pin_0)==0) /i1 B ¥k 7 K E ) 15 F % 4%
{
GPIO_SetBits(GPIOB, GPIO Pin_11);
BT BAUD AUTO();
BT RENEW();,/kE ) W HE
telse MR CAAE, A5E LED /T, 1BHJEIR
{
GPIO_ResetBits(GPIOB, GPIO Pin_11);
}
}
if(TIM4Count>=50)//i1H} 2.5
{
TIM4Count=0;
if(GPIO_ReadInputDataBit(GPIOA,GPIO Pin_8))/i:H{ BT JR7s 5/
{
UART PutStr(USART2,"Hello BlueTooth Phone I Am Slaver\n");//AEHEIRES, Kik(ER
}
}
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Hello BlueTooth Phone | Am Slaver
Hello BlueTooth Phone | Am Slaver
Hello BlueTooth Phone | Am Slaver
Hello BlueTooth Phone | Am Slaver
Hello BlueTooth Phone | Am Slaver
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.
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4.3 RIS #r

o EF AT RAREEE A

WA R ELEHIFE T bluetooth.c XA

void BT Pin_Init(void)
{

GPIO_InitTypeDef GPIO_InitStructure;
RCC_APB2PeriphClockCmd(RCC_APB2Periph. GPIOA,ENABLE);
GPIO_InitStructure. GPIO_Mode=GPIO Mode Out PP;
GPIO_InitStructure.GPIO _Pin=GPIO_Pin_1;
GPIO_InitStructure.GPIO_Speed=GPIO_Speed 50MHz;
GPIO_Init(GPIOA, &GPIO_InitStructure);
GPIO_SetBits(GPIOA,GPIO Pin_1);//# % RST 3| il = H~F

GPIO_InitStructure. GPIO_Mode=GPIO_Mode IPD;
GPIO_InitStructure.GPIO _Pin=GPIO_Pin_8;
GPIO_Init(GPIOA, &GPIO_InitStructure);

M B E R main. ¢ XM
while(1)
{

if(NumCount>=100)//i1Hf 5S Ff[EE] 100*50ms
{
NumCount=0;
TIM_Delnit(TIM3);
if(GPIO_ReadInputDataBit(GPIOA, GPIO Pin_0)==0) /i F {8tk F K2 ) 15 F %%
{
USART Delnit(USART1);
GPIO_SetBits(GPIOB, GPIO_Pin_11);
BT BAUD AUTO();
BT RENEW();/kEH ) WE
lelse /R O A, msE LED AT,

GPIO_ResetBits(GPIOB, GPIO_Pin_11);

if(USART1 Flag==1&&BT _State)//#2U5 FIH#5
{
if(Uartl Recv[0]=—=0xEE&&Uartl Recv[1]==0xCC&&Uartl Recv[13]=—0xFF)
{
TIM4 Int Init(499,7199);
memset(Uart_Send,0,26);
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for(i=0;i<14;i++)

Uart_Send[i]=Send Start[i];

for(i=14;i<23;i++)

Uart_Send[i]=Uartl Recv[(i-12)];
for(i=23;i<26;i++)

Uart_Send[i]=Send End[(i-23)];
UART SendString(USART2,Uart Send,26);
USART1_Flag=0;
GPIO_ResetBits(GPIOB, GPIO Pin 11);
memset(Uartl Recv,0,100);

else
{
USART1_Flag=0;
memset(Uartl Recv,0,100);
memset(Uart_Send,0,26);
}
}
if(USART2_ Flag==1)//4% 1 2% 4
{

if(Uart2 Recv[0]=—=0xEE&&Uart2 Recv[1]=—=0xCC&&Uart2 Recv[25]=—=0xFF)
{
memset(Uart_Send,0,26);
Uart_Send[0]=0xEE;
Uart_Send[1]=0xCC;
for(i=2;i<14;i++)
{
Uart_Send[i]=Uart2_Recv[(i+12)];
}
UART_SendString(USART1,Uart_Send,14);
USART?2 Flag=0;
memset(Uart2_Recv,0,100);
telse
{
USART?2_ Flag=0;
memset(Uart2_Recv,0,100);
memset(Uart_Send,0,26);
H

¢ EHRER

FFEF main. ¢ SCHF
while(1)
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{
if(NumCount>=100)//11H 5S K [a] ] 100
{
NumCount=0;
TIM_Delnit(TIM3);
if(GPIO_ReadInputDataBit(GPIOA, GPIO Pin_0)==0) /i R4zt ¥4 F W& W) W F %%
{
USART Delnit(USART1);
GPIO_SetBits(GPIOB, GPIO Pin 11);
BT BAUD AUTO();

BT RENEW();
telse /AN O 43R, K2 USARTI
{
GPIO_ResetBits(GPIOB, GPIO_Pin_11);
}
}
if(USART1 Flag==1)
{
if(Uartl Recv[0]=—=0xEE&&Uartl Recv[1]=0xCC)
UART _SendString (USART2,Uartl Recv,26);
else
UART PutStr(USART2,Uartl Recv);
USART1 Flag=0;
memset(Uartl Recv,0,100);
}
if(USART2 Flag==1)
{
if(Uart2 Recv[0]=—=0xEE&&Uart2_Recv[1]==0xCC)
UART SendString (USART1,Uart2 Recv,26);
else
UART _ PutStr(USART1,Uart2_Recv);
USART?2_Flag=0;
memset(Uart2_Recv,0,100);
}
}

5. SIS IR
1) il J-OB 1jj EL S8 F1 J-OB #:3:M0 El: PC ML 520040, FHSLub A A [ FL i 48 S0 40
Ber, ekt .

2) F IAR AT 5250 TR, S0l TR TaRiE, BT ETTLLES: “Project” H
(1) “Rebuild All” 8435 1% TRER ) TR G A BEE R “Rebuild ALl 7 4T 901
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MR BSE BBV ERM) TEM OEBEO0) E#EH)
J i - P
80 @ i
Terminal Monitor
B | B e ab B | 2
B
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45000|

192.168.1.120

BRATCPER#(1-32)

@k | [ mA |

K 573 MKiEE

R SEREAMSE AN Client Ja iy “HIN” 424, 2 iR B2 57 i HoH e E Ak
SR CERRER A “HiL” MBS0 Server)

8) PR FE

BB AR P A B E . R KR R E LT R . EIX b
i, AFHEATE AR CHER 7 BA, RS, XS E 2 AR

3= admin
[mE=3 assee
[ @ | [ ®mA_ ]

Rl

e
#AREHiAA

AT AT A B E

RHEAE

HAHEE:

K 5.8 Mibis
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J& %O “lé
{rmen LURMBIIHNE R L LB EH

2 R As %

7E PC HLEIFF G A B wintR )5, fiN\ emd J5RIZ%E, SRJE4HIN “ping 192.168.1.17 %A
JalRlZE, WMEZESRIGHLA ., HERE R NERE “192.168.1.17 HIRIE, N AP HRELE % E
IRz

.. b.1.76881 e
soft Corporation. |+

g 192.168.1.1 HIEE
192.168.1.1 FIOE:
7 192.168.1.1 )

4, 4 =@ o Eo,

C:=“Users Administrator>

5.9.1 AP FHe 5 B A 06 45 5L K

LN “ping 192.168.1.234”7, ZEFREI/RARKE “192.168.1.2347 Ky[HI 5B STA 5
el B Th. Fktn R

 BES: C\Windows\system32\cmd.exe

: ) TTL=64
192.168.1.234 5'1 B TTL=64
5 192.168.1.234 [0 s

C:wsers Administrator>

5.9.2 STA FEHL H 45 BLA6 56
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LU E T FPELBEEE (‘?3""5?“\\“

6. EREM

FESEIG D BRI R 21 9% SSID AR 55 &5 1Y A U B -

(ESKHBIE S) B, BB AP H AR 4 BRI STA 5 A0 SSID Zi—51, 70 &0
ST

SIS P IR 7D o, PSR BE” oy, RS AL I E S T AN S R AR SR Y (1 45
R, B “HT WiFi BB AERNSLE 7 S mseiRg R, ETWMiE, £ “HT WiFi
I 28 AR IR S8 7 2 B AR IS UL
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St LURMBIR S L LRI
SR = BT WiFi P42 RN

1. SEICHK)

T fRAR AR IIAE

T i WiFi B ZH 0 J5

T WiFi (74 9 H ) ER A
g STM32 & HI{E

2. LI

B ffff: ICS-IOT-CEP #4525 V-4, PC AL, J-OB 15 H 23 M1 J-OB #4H24K .
WA HB R, TAR R AL

3. ERAFK

B[ 3E WiFi #5720 30, 2428 WiFi S S 0 E .
W [ 5E WiFi 3520 30, 2428 WiFi 40 il 34 JR 3,

W RS STA Y ml B AR R R AR B 0 Bl WiFi KX %] AP 5 b, FFA
AP i i ER) STM32 AR 1 1 FRaTETHIK .

4, LIS R

4.1 B S5 1h JR

¢ WiFi BLER AL R R
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2UEENR B Z R FELRIEFH

ipmee

3

3 |
il

Wif_sREADY O]
WiS_aRST O
UART? CTSO——|
TART?_RND (2
END |||—:I

PHY_TX+
PHY RX=+
SREADY
RST

UART RTS

GHD

PHY _TX-
PHY _Ri-
aRELOAD

sLINE

UART CTS

UART TXD UART RXD

33w

i
il.".l Wifi aRFLOAD
i(::I Wifi al.TNE
iD UAETZ_RTS

L4 uUART:_TXD
n

‘ﬂ' o
+
Cé c7

HA_WIF

AR

L {uF C.1uF

GND

Dv33

C10
0

R7
10E
)Wifi aRFLOAD

== Chs,
L

GND

Rl14
DV3.3 |—|:|—H—Dﬁ'iﬁ_nlr':ﬁ
510

UART_RTS Jyf FIE(SED, i fFmisd], 5 STM32 [ UART2 .

4.2 WiFi {5 =,

o BUIERE

LED4 Bl

K 4.1.1WiFi F5 B ik ]

“Wifi_nRST” > WiFi G5, RA-FEAL, AT S3 BHZ5| oy s, %
F S3 HHZ G AR B, AL A T KT 300ms, %K S3 BESZELE AL WiFi HL; S4 Ak
S RESREE, T S4 RS, ARERAT, FHZT S4 HF| “Ready” fRRI HRA
K, WiFi BHSERKE ) % E . LED3 NS SPIRSTRET, B R e )
“Wifi nREADY” 5l 0, A4 1, 2i%5] s K i P LED3 o “57,
Z, LED3 4 “K”; LED4 Ny WiFi BHUEBCIRA G-, WiFi A7 “Wifi_nLink” 5]
g 0, LED4 7%, 2%t 1, LED4 K. UART TXD. UART RXD. UART CTS.

HF-Allx SCRFER GBI s, mT LSO R L BImRI A, T SR KRR R ) B A P £k
MRS AN, I & EZ AR EEE AL &R 5 WiFL 3% 1 22 [ 05 B 1% 4,
AHAEATENT . EEWAEREEIT, WTRGRER P A AT 6o HP B AR A
(0 Bl AT SR SCRF To 2 Bdi 1R i

o PhBUERIERK

AR IR 25K 100%4% 1, 508 AP [ EAZHL (MCUD ARBE ARG, 7T BCRA
ISR A RIE UART 008 1) 0 =R AE 4T o
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75 RE

nzme LUEYBPINE R FE LRSS
B A T BORUE UART 5 ERURIHERAPE AR RPN, 5 ST AR 2k

RREE Ik Cy PN oV WA LR YRS & 2 VW

BRI, F P I DU IE B 25 a2 45 HE-ALlx #ibk, AR 2050 5 0] 6
N4 . HF-Allx fHA S B shEEEE KA P de%, HA 4H P % sk a2 2Kk
G, A S BEE KA %%, {E HF-Allx BEH N #5A 1IM Byte i FIFO 147 1
ik

A3 B TERH

7E WiFi A2 286/, 735 550 B AR B S0 R AR B (5 BB WiFi &SR A
WiFi, fElidE O RES STM32. A& O TR PURERT Sl BIME R, RIS WiFi
R CHBAE P SO B33 I 2 DI SO & Ik s B2 IS 21 i ) 3845 2 304 T ) Wy o
o  WiFi $ O@EHh

u8 DataHeadH; //8,3k OxEE

u8 DataDeadL; /1£93k 0xCC
u8 NetID; /T B ZEARIR 00(zigbee) 01(#4 47)02(WiFi)03(IPv6)04(RFID)

u8 NodeAddress[4]; /775 stk
u8 FamilyAddress[4];  /AR77 sk
u8 NodeState; /A5 RUIRES

u8 NodeChannel;  //Wifi ¥ 154 5
u8 ConnectPort; /)38 iy

u8 SensorType; 16 R ER T g 5
u8 SensorID; /IAH [ R4 2% 1D
u8 SensorCMD; /T EmA e
u8 Sensordatal; /7 AR

u8 Sensordata2; T A 2

u8 Sensordata3; 115 AR 3

u8 Sensordata4; /71 A 4

u8 Sensordatas; 115 AR S

u8 Sensordata6; /1 A 6

u8 Resvl; MR T 1
u8 Resv2; IMREE AT 2
u8 DataEnd; /175 KA e OxFF
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LUK ERNH L LRSS mmaie

— iR A E K 26 75,
o fERREUH

& AR A TR fRIRA R Y 5 & R h 2 1 P
o 0 A SR 2 0x01 1-HHi; 0- Tl
IR AR IR A 0x02 1-GGME: 0- el
ZLAMG AR IR A 0x03 1-H RN 0-JokEhS
ZLAM AR IR A 0x04 1-H RN 0-kEhS
b BRI 0x05 1-H4is; 0-4ids
RS R IR 0x06 1G9 O- ik,
N AL SR 2% 0x07 -G N; 0-EA

I A R 0x08 XH, XL, YH, YL, ZH, ZL
TP A U A JR 0x09 I-EHE; 0-LAE
TRVE AR B 0x0A HH, HL, TH, TL
T F AL IR 3 0x0B I-HH%; 0- L%
PRB AL 2 0x0C 1-A9R3); 0-LHR3N
FE IR TR OXFF M EEX

o fRRBEEMHN

1 R AR K%k IR A =9'4
EE CC 01 NO 01 00 00 00 00 00 "
CC EE 01 NO 01 00 00 00 00 FF Totii
WA I e 00 FF EE CC 01 NO 01 00 00 00 00 00
=T A R s
PR =R a7 01 00 00 FF B
EE CC 02 NO 01 00 00 00 00 00
CC EE 02 NO 01 00 00 00 00 FF Tot
AR 00 FF EE CC 02 NO 01 00 00 00 00 00
Tl Ga R A
et 01 00 00 FF i
CCEE 03NO 0100 | EECC 03 NO 01 00 00 00 00 00 e
I
00 FF 00 00 00 FF
AR KR X N
EWLLAPRHAEER | EE CC 03 NO 01 00 00 00 00 00 -
8B AT [ 01 00 00 FF i
CC EE 04 NO 0100 | EE CC 04 NO 01 00 00 00 00 00 e
AT
00 FF 00 00 00 FF
AR T K S X N
LA SHE | EE CC 04 NO 0100 00 00 00 00 —
98B AT [ 01 00 00 FF i
EE CC 05 NO 01 00 00 00 00 00
CC EE 05 NO 01 00 To 4 i
e 00 00 00 FF
fBR AR 00 FF EE CC 05 NO 01 00 00 00 00 00
Ei Y e vk
@Emﬁ iy 01 00 00 FF ﬁnﬁ%
CC EE 06 NO 01 00 | EE CC 06 NO 01 00 00 00 00 00 —
TS £ Jk o2 00 FF 00 00 00 FF "
TR EMENE | EECC06NO 010000000000 | Ak
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 Cheraict:

EUEEB I F R FELREFH

¥ 01 00 00 FF
EE CC 07 NO 01 00 00 00 00 00
CC EE 07 NO 01 00 00 00 00 FF TN
MRS | 00 FF EE CC 07 NO 01 00 00 00 00 00
B A A F
Py Rl ESIPN 01 00 00 FF HAN
CCEE08NO 0100 | EECC08NO 01 XHXLYHYL
00 FF ZH ZL 00 00 FF XYZ #h
= A X . .
- i XYZ i s
553
EE CC 09 NO 01 00 00 00 00 00 N
CC EE 09 NO 01 00 JC
. . \ 00 00 00 FF
7 M A £ SRR A 00 FF
A — EE CC 09 NO 01 00 00 00 00 00 -
o 01 00 00 FF
CC EEO0ANO 01 00 | EE CC 0ANO 01 0000 HH HL S P
IR REE | 00 FF TH TL 00 00 FF " ; i i
25 14305 R i -
CC EE OB NO 01 00 | EE CC 0B NO 01 00 00 00 00 00 .
ToH %
A f e 00 FF 00 00 00 FF
- TSR IEE | EECC 0B NO 01 00 00 00 00 00 T——
% 01 00 00 FF
CC EE 0C NO 01 00 | EE CC 0C NO 01 00 00 00 00 00 .
00 FF 00 00 00 FF R3]
PRGN A% B2 g 8
A2 A 2R | EE CC 0C NO 01 00 00 00 00 00 .
~ Hksh
5 01 00 00 FF

Uk 2 ARREME PGB ML TORE, TSI SO AE I A% s DS B SO .

o FERLSHT

1 FENUAR RSB S X
u8 rx_buf[14];

u8 rx_counter;

u8 Uart RecvFlag = 0;

I RIEGEH X

u8 tx_buf[14];

GPIO_InitTypeDef GPIO_InitStructure;

u8i=0;
NVIC_Configuration();
CLI();

/TR E

RCC_APB2PeriphClockCmd(RCC_APB2Periph GPIOA | RCC APB2Periph GPIOB |

GPIO_InitStructure.GPIO Pin = GPIO Pin_All;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode AIN;
GPIO_Init(GPIOA, &GPIO_InitStructure);
GPIO_Init(GPIOB, &GPIO InitStructure);

RCC_APB2Periph_GPIOC, ENABLE);
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JE %086
LUREHBRITR LN TELRIES ormmie

GPIO_Init(GPIOC, &GPIO_InitStructure);
RCC_APB2PeriphClockCmd(RCC_APB2Periph. GPIOA | RCC_APB2Periph_ GPIOB |
RCC_APB2Periph_ GPIOC, DISABLE);

//JTAG_Remap

RCC_APB2PeriphClockCmd(RCC_APB2Periph. GPIOA|RCC_APB2Periph GPIOB|RCC_APB2Periph A
FIO, ENABLE);

// JTAG-DP Disabled and SW-DP Enabled

GPIO_PinRemapConfig(GPIO_Remap SWJ JTAGDisable, ENABLE);

Systick Init(72); /RS Eh % E

LED_Init();

LED_USER_On();

UART1_Configuration(); /(i 1% &

UART2 Configuration();  /HH 2 &% &

Wifi_Init();

/] FE4F Wifi ready

while(GPIO_ReadInputDataBit(GPIOB,GPIO_Pin_5) != Bit RESET);

/| Z5 45 Wifi link

while(GPIO_ReadInputDataBit(GPIOB,GPIO_Pin_3) != Bit RESET);

delay _ms(1000);

SEI(); //HFHik

AP 11 5 i BRI

while(1)

{
Uart RecvFlag = 0; // fuiFa HEICEHE
while(Uart_RecvFlag == 0); // S5RFH52 84

/A FR IR IXEE
for(i=0; 1 < 14;i++)
tx_buf[i] = rx_bufi];

UARTI SendString(tx_buf, 14); /&8 0 1 K&EHE

LED USER Toggle();
delay_ms(2000);

}

STA [r] AP 1% R IEHHE bR EL

while(1)
{
Uart RecvFlag = 0; // fuiFa L0
while(Uart_RecvFlag == 0); // R 25

/] AEE IR R E R

for(i=0; i < 14;i++)
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2R EF R FELHIEFH

STA H 1 1 ik ab 3 pr 45 .
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EUEEHREF R F &L RIEFH

AP 5 SR 2 i A R
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unmmne LRI RN L LRSS

rx_counter = 0;
break;

}

else
rx_counter = 0;
SEI();
/* Clear the USART2 Receive interrupt */
USART ClearITPendingBit(USART2, USART IT RXNE);

5. SEIGIPIR

1) F] J-OB /i FL &3 1 J-OB ¥4t seinffi 5 PC HUMIE, FH SEIRARTCE 1 Fa i 2o s
WA 5 HEARE, R R Bl

2) SIS W& LR “+7, “-7 kSIS s B WiFi AEE,  FTF f AR ) B YR T
Ko

3) F “WiFi A Ws2is” (17774 B Wik fEis 2 i AP Bl (—A4N) il STA #i=t
(—NEEA) AEHEHT WiFi BRERIE BN, RS 2RHbER % BN “192.168.1.17, AR5 asiht
FIEE TEEES I “IET WIiFi IBCE M (Mg s2i6” Bl “FRT WiFi B & 410
(AT i 8 73 L7, 78 “FET WiFi IECE AW (M50 s286” ik B AR SS stk
FESEIGE IR T) FRIK 2% 15 B 50

4) FTFFARELIG ) TR, SHIX IR TR ATm P, gmid 7k nl {8 H A i
“Project” H'[ “Rebuild All 7 B35 1EH TR A TR, SR AHIERE “Rebuild
All” FAT9E. Bk R

Project | Tools Window Help Files
Add Files... = ﬁ[‘m_
Add Group... ! Options...
I rt File List a0 Malk
mport File List... La ake
Edit Configurations... & Compile
S FE0  Rebuild Al
L
. Clean
Create Mew Project...
Add Existing Project... Stop Build
Options... Add "
Source Code Control REmane
Make Rename...
SRS Source Code Control r
Rebuild All
Clean File Properties...
Batch build... Set as Active
LT BN p | B FL.Ez
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AN INTELLIGENC

SRR IR RN LB EH rmaie

5) R g R AL 7 70 0l e s dE A I R ey, SR ARG MR T A, AR JRK
P ELE MR, Jaln AP BEER B, B Ready fR/AT 52 )5 45 STA FEHL L HL,

6) H4 AP T SR M SCIOAS FHUR, 4 BIBUKTE USB2UART |, 3 FIFE B4 3L i b
2 PCHL b, TR LR T H, X e R T HRETE, PR 115200, faifr
NONE, ##fi 8, fFibAi 1, MO TAEWE AP S EIMELE, i NE, BB
N2 STA B ERL AR GOl g, MR A s .

rgli AccessPort - COM1({115200,N,8,1) Closed =[S
R wEE EEV) SR TR0 =EO) #EiH)

PO BES @

Terminal Monitor
H B & |(&]

00000000; EECC 03 0101 0000 00 00 00 00 00 00 FFOD OAEECC 03 01 01 00 00 00 00 00 00 00 00 FF 0D 0A §2 i -
00000020: EECC 03 01 01 00 00 00 00 00 00 00 00 FF 0D 0A EE CC 03 01 01 00 00 00 00 00 00 00 00 FF 0D 04 §%
00000040: EECC 03 01 01 00 00 00 00 00 00 00 00 FF 0D OA EECC 03 01 01 00 00 00 00 00 00 00 00 FF 0D DA §2
00000060; EECC 03 0101 00 00 00 00 00 00 00 00 FFOD OAEECC 03 01 01 00 00 00 00 00 00 00 00 FF 0D 0A §2
00000080: EECC 03 01 01 00 00 00 00 00 00 00 00 FF 0D 0A EECC 03 01 01 00 00 00 00 00 00 00 00 FF 0D 0A 4.
000000AD: EECC 03 01 0D 0A 01 00 00 00 00 00 00 00 00 FF 0D OA EE CC 03 01 01 00 00 00 00 00 00 00 00 FF §2...
0Q0000COo: 0D QA EECC 03 071 01 0000 000000000000 FFODOAEECC 0301 01 000000 0000000000FF
000000ED: ODOAEECC O3 01 01 000000 0000000000FFODOAEECC 0301 01 00000000 00000000 FF .
Q0000100: ODOAEECCO3 0101 00000000 00000000FFODOAEECC 0301 01 0000 00 00 00 00 00 00 FF .
00000120: ODOAEECC 030101 0000 00 00 00 00 0000 FFODOAEECC 0301 01 0000 00 00 00 00 00 00 FF
00000140: ODOAEECC 03 0101 0000 00 00 00 000000 FFODOAEECC 0301 01 00 00 00 00 00 00 00 00 FF
00000160: ODOAEECCO3 0101 00000000 Q0000000 FFODQAEECC 0301 01 OO0 00 00 00 00 00 00 00 FF ..
00000180: ODOAEECC 030101 0000 00 00 00 0000 00FFODOAEECC 0301 01 0000 00 00 00 00 0000 FF
0Q0001A0: ODOAEECC 0301 O1 0000 000000000000 FFODOAEECC O3 01 01 000000 00000000 00FF
000001C0: ODOAEECC O3 01 01 000000000000 0000 FFODOAEECC O3 01 01 000000000000 0000FF .
000001EQ: ODOAEECC O3 01 01 000000000000 0000FFODOQAEECC 0301 01 00000000 00000000 FF .

00000200: ODOAEECC 03 01 01 00 00 00 00 00 00 00 00 FF 0D 0A I T
RE ©47uih OFES  [Men Tat TR BEAR) [FEduE) [ Jors [Jms [[) Wae Sizs S
00000000 -
iz e #lr 39619 COM1(115200,N,8,1) €

. o
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Lo PRI R T L LRI BH

FARE. TZLBINERZ RFID B{E3C1E

AR A AT LRI AR ERE 70 ) RFID AHR ) SEI6 N %, KA ICS-IOT-CEP ‘P&l &
f) RFID AEbk . A 555206 N 2%, 523 B AT DR S 2 5L FiR RFID S Ee i v F
Ko
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LUK ERNH L LRSS mmaie

Sz —. RFID HEhieEsLih
1. SEICHK)

B [ f# RFID A E51H.
B 2 RFID fk 53000 IC & TAEJR .

2. SEEGIFIE

B K. TIAR SWSTMS 1.30.
B fEff: RFID S8k, H-FFr%5, ST-Linko.

3. EWAH
m GEFLEF RFID Bidk, SEAtishit Bl IC Ff STk,

4, LIS R

4.1 STMSS b FZSHEAR

A 256 FrAd B RFID #5Ek f STMS A3 88 F1 MFRC53 1 (52 B AR LA 32 5 08 1) bs
FA A R

STMS 524k T 8 AAEZRAMMIRE M %, H CPU WIZH 6 MW 74y, X Fy
F725% AT R ROM AT B AL B . STMS (145 5 SCHF 80 sk AN E A [ 20 Fh - hEAR K, 1y H.
CPU 1) 6 /> &y A7 ae #0417 - kst

STMS8 &R FLASH T2/ A7 22 F % #: EEPROM H—4Hi F 29 (2 sk, FH P mf
DU FIX SE 25 A7 28 R m A iR IR A B N 2. IE ST, BB I B E R R IR .
FH P 0] DIOGE 8 1328 101 7 715 (Option byte) HEAT AR

FLASH

¢ STMSS EEPROM 4 AP ANFEAE RS FES) :

— WZE 128K 711 FLASH B2/ f7filids, ARSI EEG AR

— % 2 2K T EHE EEPROM(LEE option byte — & F:77), AEIPIZSGEER
FrAS[A]

¢ mEERK
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unmmne LRI BN TSRS

— FGRAEAN B B P G R (A BERRARAE)

— THRE

— B R AN PROE B 2 (BT BRFR )

— TEYRFE/ HEERERAE S5 AR IR R A A g AR HR A I 7 A

EFRSRWW)IIE. 2R RITE STMSS S HH .

*

FEN HRIZ(AP)RIFE L IRAZ(ICP)RE ST -

*

RiFReE

<

— G AR (ROP)

TR B A R (MASS B4 R (A 28 5
— TR A A (MASS B ) ER 7 S
— AR P BRI B(UBC) 5 R

L 4

FERFHL(Halt) BRAMEERFHL(Active-haliN T, 783 TR BB 1T RS BIRE .

4 EEPROM(DATA) X80T H T 17 7 BARDH B il . BOATEOL T, DATA
X B AR, IXFER] DLE AR TAELE IAP i 97 1 DATA X EEiiseg. R
B HERE B MASS 484 BEXT DATA X0 S RS i, STMS FRATHL B N HIX 4%

(VE W, STMS8 dE T

4.2 MFR531 RER

MF RC531 &M T 13.56MHz JFE#Ah 085 P mE ks RS K0P — R, 1%k
HREGA RAFH T AR R RN S, e T E 13.56MHz R T RA R shdkE
P FOEAS 7 AWML . O I3 MF RC500. MF RC530 A1 SL RC400.

MF RC531 372 #F ISO/IEC14443A/B I FTA JZF1 MIFARE®Z: HLBM, DLK 5iZbriEIR A
PIARHE . SCRFEE MIFARE®FEE A OdF PR . PN BB A2 %350 70 AN 75 EL 04 A I L 2%
SR BENS E RIS B E IR B R 2 (AL 100mm) . FEUCRE B 7 R A — > 0% 3] 1T A 255 1) i 1
MRS S, HT ISO14443A AN E#RG T B3 1SO14443A MiAES RAS
M (FH&CRC). M4k, BRI HFPGE CRYPTO! MN#5%:, FTUiE MIFARE #7417/~
e 5 ENUEGEEAA 8 A2FF47F0 SPT X, H P aIRIEA R 7 RIEFEA R A, X
FELGTEE-R A Zoum v $R it 1 oK 1) Rk
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BN LR FEXBIEES inmie

ﬁ

3

K 1.1 MFRC531

iy A BB PEE (10 7R o A R LB

SKHD AN, BRI DR B g R 4

e R TAEEEES 100mm;

S HF ISO/IEC14443 A/B Fl MIFARE®Z: S 133 ;
SCRPEARR AU RDE B E B, R R AIE 424kb/s;

KH Cryptol N SIS 22 A WA ) SR 4 51 % A7 25+
& I 25 MF RC500. MF RC530 i1 SL RC400;
SENUBER 2 MO FETEOR SPL AR E R
H A i A B 3 AT B 2R

R P A 3

64 7T RIEFNHENL FIFO ZZIX

AR TFE R B4 52400

CE LV IEY

ME— P51 5

F P AT AR I AG e

T i) 57 175 PR 22540

e BAUARIR AR 4 G ST (0 5] R4y 59 £k F

PN IR o AT %4 13.56MHz A7 0% df 1Ak

By B (DVDD ) A[iE# 3.3V B 5V;

FEREEER T, Kk CREIRS)) AL 3.3V fitd.

MF RC531 & T & Fh BT ISO/IEC 14443 brifE, JF HESRAGEAS . MRS EdEae
K BRI AR AL OB S N 6

/\j:tﬁi %Qﬁlﬁﬁ

FHF 28 Ui
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Lo PRI R T L LRI BH

WG,
eEful =, PC &35
T,

B[S 23 LSRR F

MF RC531

sk CRYPTOIH.75 o
ST \
MIFARE® 2
Mol iR /]_ ) Classic
REFHE s [prof

5273

o 01y
_— I 2ubs H3p
Pitlek K ) 2 \‘/

Bikikiz s
firitHeas

LIN] s >
) AR &
SPIEL <II—_W i

(FIFO) Eiey el

K 1.2 DhReHE

FAT T 284 10 B ShAT 20 8 AL FRATHe IR, B & — XA FIFO 2%
PR A —ANETECE P B o IXFERE R &P MCU $24E TR KB R s . RIS A R
AR A 28 At e 2 mrd A A =OEE K . 7 FIFO 1) SPT ML, o ER 4TI Bh
SCK HEHLIEE.

BE AL TR B D PAT BRI AT — R AT . B SRR ALEE CRC AIEHERSG . B LL5E
A% AR AT A, R SC4F 1SO14443A IATA 2. IR HIEE 2 SUVE R 28 4E 34T
Tie FE A P K5 ) s i (56 2 B 1 9 B e IR 2 . 2455 MIFARE Standard £ MIFARE 7 iy
SR, fFHEE CRYPTO! i 05 Hyfl—AN n] FE (1 AE 5 I 1 5 L A7 i 2%

PSR EEELS T — AN B AR AR BH UM IR Bl a5 4 H 1 REER 4y X AEAS i KB ERE S ]
15 100mm. S AT DS I 2 IS IR 55 N B 5 5. HTRAH TIER LR, #
B AR FEREEEMREET .

0SCIN [T L/ [377 oscout
IRQ [ 31 ] RSTPD
MFIN [30] vMID
MFOUT [&] [29] RX
TXI1 [ 28] AVSS
TVDD [27] AUX
TX2[7 | [26 ] AVDD
TVSS MF RC531 |25 bvDD
NCS [9] 8032 [2a] A2
NWR [23] Al
NRD [IT [22] A0
DVSS [21] ALE
Do [20] b7
D1 [19] D6
D2 [ 18] D5
D3 [16 ] [17] D4

K13 ERE
FRHEAR R LA LA 4 AME -
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2UEENR B Z R FEXRIEFH

. Pe

<y
&

=
)

% W ® A I B
TX1, TX2 2% v KRB 2%
WMID L i
RX i AR RESAGT S

® 1.1 REE WL

T IRENRZE, MF RC531 i TX1 F TX2 #24t 13.56MHz HIREEED . RIEGLF
PO E R R IEBAE AT RS B RIE G S . XA RF B0 08RG AT N . KL
B (5 5 405 REGUUEL iR I1% 2] RX . MF RC531 PN 34U 88 06HE S ik 47K I R i 8
M PR 7 A7 AR B e AT AL B o R 5 B8 ik B A7 82 11 el iy i b A T 5 B

MF RC531 37 £ MIFARE®G 5 K 28 IR 2

MIFARE®#HZ R ) 3475 5 NPAUSE Fll KOMP .

2 3] Theg
MFIN T i i s 2% T N MIFARE % [\
MFOUT I MIFARE % 47

% 1.2 MIFARE $22 L& I3 i

MIFARE®3$2 1A% H R 5175 X5 MF RC531 [P0l B 5 756 45 B U@ (3

o IR AIIE T MIFARE F2 AL . IXFEAL T, MFIN @EE 2 /M= A 1
NPAUSE 5. MFOUT £t KOMP 1%,

® HUFH I IE T MIFARE®H KA /NS 5 Bl . XFEM T, MFOUT 24t
P A2 1Y NPAUSE 12 517 MFIN 82214 3B A 1) KOMP 125

4 % SPI $I1:
2 b Ihee
A0 iy Jith 2% 4 ik & 2% 1 /O MOSI
A2 iy it 25 R R 2% Y 1/0 SCK
DO iy it 2 R R 251 /O MISO
ALE 7 Jit 2 R R 2519 1/O NSS
& 1.3 SPI % 14 ik
ARG SEHL R

‘B A DL I MFIN A1 MFOUT 4B )

/15 fe. Ik

s

1
1

//
//
//
//
//

[IZH: req_code[IN]:5-F /5 =
0x52 = FREBXNFTH TG 14443A FrdERI<

0x26 = FARBAMRMREHIF

/l pTagType[OUT]: K Fr FAALHS

0x4400 = Mifare UltraLight
0x0400 = Mifare_One(S50)
0x0200 = Mifare_One(S70)
0x0800 = Mifare Pro
0x0403 = Mifare ProX
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0x4403 = Mifare DESFire
/1% [5]: pi =] MI_OK
T

{

signed char status;
struct TransceiveBuffer MfComData;
struct TransceiveBuffer *pi;
pi = &MfComData;
MFRC531_ WriteReg(RegChannelRedundancy,0x03);
MFRC531_ClearBitMask(RegControl,0x08);
MFRC531 WriteReg(RegBitFraming,0x07);
MFRC531_SetBitMask(RegTxControl,0x03);
MFRC531_SetTimer(4);
MfComData.MfCommand = PCD_TRANSCEIVE;
MfComData.MfLength =1;
MfComData.MfData[0] = req_code;
status = MFRC531 1SO14443 Transceive(pi);
if (!status)
{

if (MfComData.MfLength != 0x10)

{ status=MI BITCOUNTERR; }

}

*pTagType = MfComData.MfData[0];
*(pTagType+1) = MfComData.MfData[1];
return status;

}
T g

/IR 474E RC531 ) EEPROM A #H1RL I A RC531 ] FIFO
//input: startaddr=EEPROM Hb}i
T
char PcdLoadKeyE2(unsigned int startaddr)
{
char status;
struct TransceiveBuffer MfComData;
struct TransceiveBuffer *pi;
pi = &MfComData;
MfComData.MfCommand = PCD_LOADKEYE2;
MfComData.MfLength =2;
MfComData.MfData[0] = startaddr & 0xFF;
MfComData.MfData[1] = (startaddr >> 8) & 0xFF;
status = MFRC531 1SO14443 Transceive(pi);
return status;
b
T
HIERE: A5 DA 2R I $13£ 2] RC531 1) FIFO H

Lrmsi "
SR LUYBEYBIIHE T TL LB ZH
1

signed char PcdRequest(unsigned char req_code,unsigned char *pTagType)
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i
anp
[a1a3

EDEEN G B F R FESERIEFH
//input:keys=%%%H
T
signed char PcdAuthKey(unsigned char *pKeys)

{

signed char status;
struct TransceiveBuffer MfComData;
struct TransceiveBuffer *pi;
pi = &MfComData;
MFRC531_SetTimer(4);
MfComData.MfCommand = PCD_LOADKEY;
MfComData.MfLength = 12;
memepy(&MfComData.MfData[0], pKeys, 12);
status = MFRC531 1SO14443 Transceive(pi);
return status;
}
T
/IDfe: FAFRRCS31 1) FIFO H i) BAFN -~ b (0 85 B AT Bk
//input:auth mode=461IF 77 2,0x60: 36 1E A %4H,0x61:461F B % 4H
/I block=ZZ 4 E (14 %5 P 5
/ g_cSNR=/7%1"5 & Hihi:
T
signed char PcdAuthState(unsigned char auth mode,unsigned char block,unsigned char *pSnr)
{
signed char status;
struct TransceiveBuffer MfComData;
struct TransceiveBuffer *pi;
pi = &MfComData;
MFRC531 WriteReg(RegChannelRedundancy,0x0F);
MFRC531 SetTimer(4);
MfComData.MfCommand = PCD_AUTHENT1;
MfComData.MfLength = 6;
MfComData.MfData[0] = auth_mode;
MfComData.MfData[1] = block;
memcpy(&MfComData.MfData[2], pSar, 4);
status = MFRC531 ISO14443 Transceive(pi);
if (status == MI_OK)
{
if (MFRC531 ReadReg(RegSecondaryStatus) & 0x07)
{ status=MI BITCOUNTERR; }
else
{
MfComData.MfCommand = PCD_AUTHENT2;
MfComData.MfLength = 0;
status = MFRC531 ISO14443 Transceive(pi);
if (status == MI_OK)
{
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if (MFRC531 ReadReg(RegControl) & 0x08)
{ status=MI OK; }

else

{ status=MI AUTHERR; }

}

return status;
}
T
//E mifare_one -~ _E—3(block) £ (16 F717)
//input: addr = ELiE 4 X} B
//output:readdata = B H A E IR
T
signed char PcdRead(unsigned char addr,unsigned char *pReaddata)
{
signed char status;
struct TransceiveBuffer MfComData;
struct TransceiveBuffer *pi;
pi = &MfComData;
MFRC531 SetTimer(4);
MFRC531 WriteReg(RegChannelRedundancy,0x0F);
MfComData.MfCommand = PCD_TRANSCEIVE;
MfComData.MfLength =2;
MfComData.MfData[0] = PICC_READ;
MfComData.MfData[1] = addr;
status = MFRC531 ISO14443 Transceive(pi);
if (status == MI_OK)
{
if (MfComData.MfLength != 0x80)
{ status=MI BITCOUNTERR; }
else
{ memcpy(pReaddata, &MfComData.MfData[0], 16); }

}

return status;
H
T
I'SHIEE R R —k
//input:adde="2%5 [ 48 X B 5
/ writedata="5 N\ £
T 0T
signed char PcdWrite(unsigned char addr,unsigned char *pWritedata)
{

signed char status;

struct TransceiveBuffer MfComData;
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i1
aap
[a1a3

struct TransceiveBuffer *pi;
pi = &MfCombData;
MFRC531_SetTimer(5);

MFRC531 WriteReg(RegChannelRedundancy,0x07);
MfComData.MfCommand = PCD_TRANSCEIVE;

MfComData.MfLength = 2;
MfComData.MfData[0] = PICC_WRITE;
MfComData.MfData[1] = addr;
status = MFRC531 1SO14443 Transceive(pi);
if (status != MI_ NOTAGERR)
{
if(MfComData.MfLength != 4)
{ status=MI BITCOUNTERR; }
else
{
MfComData.MfData[0] &= 0xOF;
switch (MfComData.MfData[0])
{
case 0x00:
status = MI NOTAUTHERR;
break;
case 0x0A:
status = M1 OK;
break;
default:
status = MI CODEERR;
break;

}
if (status == MI_OK)

{
MFRC531 SetTimer(5);

MfComData.MfCommand = PCD_TRANSCEIVE;

MfComData.MfLength = 16;

memcepy(&MfComData.MfData[0], pWritedata, 16);
status = MFRC531 ISO14443 Transceive(pi);

if (status != MI_ NOTAGERR)
{
MfComData.MfData[0] &= 0xOF;
switch(MfComData.MfData[0])
{
case 0x00:
status = MI WRITEERR;
break;
case 0x0A:
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status = MI_OK;
break;
default:
status = MI_CODEERR;
break;

}
MFRC531_SetTimer(4);

}

return status;

5. SEIGIPIR

1D BB ATEIE RFID PGB LIS R B O GER: NEHFI TR
(PR 1, BLREE R EAR 00 E 1), i ST-Link B4 JTAG 17 EL 884G BIA54 ST-Link F5E K
L, a0 B — il USB 26363 PC ALY USB ¥ I, @it 38R B/ “hm” “m” %
FEUR L ELSLIG ) RFID Bt (A3 LED (T HeR), MfREs et

2) FATH TIAR SWSTMS 1.30 ¥, 4T7HF.\RFID -~ 5 5255 \Project MFRC531_ATMS.
EWW o

G 1AR Embedded Warkssnzh EE I

File Edit View Project Tools Window Help

L I [ x| )

Workspace =x

[Debug ~1r
Files Eno ER O~

BY=TMFRC531 STMB - Debug | v | |
=1 03 StPeriph_Drivers

| stmis_beep.c

| strmBs_clk.c

| strmBs_exti.c

| strmBs_flash.c

| stmBs_gpio.c

| stmBs_spic

| stmBs_timd.c

| stmBs_uan?.c

3) 4THF)G i “Project” T “Rebuild All” BiE iy TR 4% “Rebuild Al
1”7 EFAT TR E— R

R % Erbedied wortEer T

File Edit View Project Tools Window Help

D@ L@ = | |
Woarkspace
Debug |
Files B |
25 — bus[ls]:
F21 (1 StdPeriph_Driver) Spprer= I
beep.c e ed char g_cSNR[4]:
Compile bris =, Amarer16n
Rebuild Al ELE Conrig(void)

Clean

Stop Build

30 User Add
Delay.c
— B Delayh
150144434 C Rename.
F— 11501444340
LEDc

4) fHii “Rebuild All” aiksefa, L, TR,
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AU REB N R EL RIS EH 47 RERE

Total number of errars: 0

Total number of warnings: [

5y gk ER iRk, ik <« 2220 e Download and Deb
ug K R A B B — 7

’
Downloading Application

Diownloading file:
O:ARFIDSProject\Debug Exe\MFRCE31_STHB.0

6) FATHH DM —TF, EHRA AL BRI EZ BIIRA T D5 USB Btk oK
USB2UART i f#] USB £k3i%4:3 PC HLIK USB 3 [, ARG H O TH, BEGFFE D, &
FFR 115200, 8 NEHEAL, —/MEILAL, TARWAL, OB TAE, LRI & DRE: EE
CC FE 01 01 00 00 00 00 00 00 00 00 FF, 4 -Kif & [1iR [ EE CC FE 01 01 01 00 7B DA 08
E4 00 00 FF.

@l SHEA (Seril Hunter ) V31 COMAEAETT | IR SR SO 1E=115200.8.1 W (o= o |
HEixme | =958 | Sowd | BRET | BEET | HRET gEIH RARISE
000 00000000 FF EE CCFE 01 01 000000 00000000 00 FF [ WESIE

oo o
EE CCFE 0101 0000000000 00 000000000000 00FF EE CC FE 01 01 0000 00 00 00 00 00 00 FF IFQE%W ,l
EE CCFE (07101 000000 0000 00 0 0000 0000000000FFEE CCFE 01 01 000000 000000 00 00 FF £
0o o
o 7|

EECCFE 0101 0000000000000000FFEE CC

00 00FF EE CC
000FFEE CC
EE CCFE 0101 000000000000 0000FFEE CC 000 000000 00FF EE CC FE 01 01 00 00 00 00 00 00 00 00 FF @ HE<TS
EE CCFE 0101 00000000 00000000FFEE CCFE O 01 01 B DACIE40000FFEE CCFE 0101 010076 DAO3E4 0000 =R
FFEECCFE 0101007B DADSE4000OFFEECCFEM 01010078 DAOSE40000FFEE CCFE QT 01 01007E DA O3E4 00
OO0FFEECCFEOI 01010078 DADSE4 DOODFFEE CCFE 01 0101 00 7B DAOSE4 00 DOFFEE CCFE 01 0101 00 7B DADSE4 I~ 5558
O0QOFFEECCFEM 0101 007BDAOSE40000FFEECCFE 010101 007B DA D3E40000FF EECCFE 0101 01 00 7B DA 03 L
E40000FFEECCFECQT 0101 007E DA DSE4 0000 FF EE CCFE 01 01 010076 DA O3 E4 00 00 FFEE CC FE 01 01 01 0078 DA ¥ tRERTE
O3 E40000FFEECCFEM M 010078 DAO3E40000FFEE CCFE 01 0101 00 7B DA DS E4 0000 FF WV iREsE

[~ BLLSR
[~ EiErEks

X =
8 258w
Est
377 | EE

CEREE CERORE
((i f‘fjj‘g sFesen | fash [Noex |

- WOS [CoMd  -| #Eh [sbi v
B | BN || e [r1200 ] ks [oe o]

IR || | e — ———

W DTFIl RTS “ DCD IDSFI I CTs I Rl

. BE | EEheRTEO

- 3Wr#d@: EE CCFE 01071 0100 7B DA 08 E4 00 00 FF - = | i EERE
i%ﬁﬂ%ﬁ EE CC FE 01 01 01 00 7B DA 08 E4 00 00 FF 3 AR | A : BOFE | e g | e
< 35li7#rdE: EE CCFE 01 0101 00 7B DA 08 E4 00 00 FF | [THHEX]: O BHEEAN | T e

- [FRHER: 773 =R T e FRIE
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Lo LRI SR B ST

Sy —. BT RFID B H 4RGN A 25
1. LB HKE

B [ f# RFID A E51H.
B 4R RFID BES IC IR R 570,

2. SEEGIFIE

B K. TIAR SWSTMS 1.30.
B fEff: RFID S8k, H-FFr%5, ST-Linko.

3. ERAFK

B GifEfEH RFID BBk, SEpEZRMIEE. FHIC FEEIhAE, K RFID a1t
T

4, LIS R

4.1 STMSS b FZSHEAR

A 256 FrAd B RFID #5k f STMS A3 88 F1 MFRC53 1 (52 B AR FE A 132 5 0 )G s
FA M R

STMS 524k T 8 AAEZRAMIMIfE M %, H CPU WIZH 6 MW EIH 74y, X eFy
F725 AT R ROMBEAT B AL B . STMS (148 5 S0 HF 80 sk AN B A [ 20 Fh - hbAR K, 1y H.
CPU 1) 6 /> & A7 ae #l41A 7 - Ik stk

STMS8 P ERH FLASH T2 /7171 22 % #: EEPROM H—4Hi F 9 2 sk g, FH P mf
DU A IX S 25 A7 28 R m A iR IR A s N 2. WE ST, B8 C B E F R IR,
FH P 0] DIOGE S8R 1328 1017 775 (Option byte) HEAT 42

FLASH

¢ STMSS EEPROM 4 AP ANFEAE RS FES) «

— WZ 2 128K 711 FLASH B/ f7filids, ARSI EEG AR

— % 2 2K T EHE EEPROM(LEE option byte — & F:77), AFEIPIZSGEER
FrAS[A]

¢ mEERK
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” sty o7 7 1 g  CheEiict:
LUREHBIRERNTFE LR ES RERA
— R SO T R (R A R T

— Fhif

— BRI PRI B (B A HRBR R 1)

— ARG BRI G TN R A R I 7 o

EFRSRWW)IIE. 2R RITE STMSS S HH .

*

FEN HRIZ(AP)RIFE L IRAZ(ICP)RE ST -

*

RiFReE

<

— G AR (ROP)

TR B A R (MASS B4 R (A 28 5
— TR A A (MASS B ) ER 7 S
— AR P BRI B(UBC) 5 R

L 4

FERFHL(Halt) BRAMEERFHL(Active-haliN T, 783 TR BB 1T RS BIRE .

4 EEPROM(DATA) X80T H T 17 7 BARDH B il . BOATEOL T, DATA
X B AR, IXFER] DLE AR TAELE IAP i 97 1 DATA X EEiiseg. R
B HERE B MASS 484 BEXT DATA X0 S RS i, STMS FRATHL B N HIX 4%

(VE W, STMS8 dE T

4.2 MFR531 RER

MF RC531 &M T 13.56MHz JFE#Ah 085 P mE ks RS K0P — R, 1%k
HREGA RAFH T AR R RN S, e T E 13.56MHz R T RA R shdkE
P FOEAS 7 AWML . O I3 MF RC500. MF RC530 A1 SL RC400.

MF RC531 37 #F ISO/IEC14443A/B [HFTH 21 MIFARE®Z HL P, DLE S5iZbrHEF A
PIARHE . SCRFEE MIFARE®FEE A OdF PR . PN BB A2 %350 70 AN 75 EL 04 A I L 2%
SR BENS E RIS B E IR B R 2 (AL 100mm) . FEUCRE B 7 R A — > 0% 3] 1T A 255 1) i 1
MRS S, HT ISO14443A AN E#RG T B3 1SO14443A MiAES RAS
M (FH&CRC). M4k, BRI HFPGE CRYPTO! Mn#5%:, FTUiE MIFARE #7417/~
o SENBEHE 8 ML IFATA SPI #5X, Pl ARIEAS F I 75 SRIE AR FFEL, X
FELGTEE-R A Zoum v $R it 1 oK 1) Rk
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Lo LRI SR B ST

&l 1.1 MFRC531
MF RC531 @& H T2 Fh3E T ISO/IEC 14443 tp#E, FEHESRIKEA . /MRS EERERA

YL REERVAINE I8 Wl KT VAE R 7/RE

MF RC531

it CRYPTOL 55 —
EI \
MIFARE® D
ﬂﬁfﬂ:éﬁ TN /]_ A Classic
'{)\E%ﬁ%& gt g 7 (?[GX
(FIFO) [\[T] f> Frl T ﬁ;uﬁ_{:gﬁ W‘ \’rc
k4 IS

" 014,
S Bz 3
{51 2 R \‘/

i e i
frit K

. N mretn e
SPIFET /\J—_“V Witk aketh
(FIFO) B e

K 1.2 DRtz

FAT AR B 288 1 B SRS 820 8 AL FFATE R . B & — XA FIFO 2%
PRI AT — AN AT ECE P A W o X FERUOE R SR MCU $240E TR K RyE . RIS AR
AR A B4 L RE i 2 Ry AR B B S I EER . 7 FIFO 1 SPT MMLEZ M, e 47 B
SCK HENHEE.

0SCIN [T] L/ [377 oscout
IRQ [ 31] RSTPD
MFIN [30] vMID
MFOUT [4| [29] RX
1 [ 28] AVSS
TVDD [6 | [27] AUX
TX2[7 | [ 26 ] AVDD
TVSS MF RC531 [25] pvoD
NCs [9] SO32 [24] A2
NWR [23] Al
NRD [IT] [22] A0
DVSS [21] ALE
DO |20 D7
DI [19] D&
D2 18] D5
D3 [16] [17] D4

1.3 &K
AEFf R LT 4 NE:

2% W #* 8 o Bk
TX1, TX2 e H 2 KERIKZ)) 4%
WMID Y R

RX i AR RN
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N e
LU E T FPELBEEE <‘ RERE
® 11 R IR

R T IRENRZE, MF RC531 i TX1 f TX2 #2t 13.56MHz HIREEED . RIEGLF
B E R R IEBAE AT RS B RIE MG S . XA RF B0 R8RS TN . KL
BB 5 405 REGUUEL iR I% 3] RX . MF RC531 P 34U 88 062 S ik 47K I R A 8
M PR 7 A7 AR B e AT AR B o R 5 B8 ik B A7 82 11 el iy i b A T B

MF RC531 > fF MIFARE®FG R KL MM, ‘& n] PLALFRE | MFIN A1 MFOUT 4L
MIFARE®#Z o [ 34715 5 NPAUSE il KOMP .

2 3] Theg
MFIN T It s A . B N MIFARE % i A
MFOUT B MIFARE i [

% 1.2 MIFARE 4% [ R
MIFARE®#¥% 0] R R 3175 205 MF RCS531 (RIS 0L 8 830 43 B pdUE {5 «

® R P ATIEN MIFARE #2 A0 H . XA, MFIN &8 248587742 1) NPAUSE 15
5. MFOUT #2fit KOMP 155,

® By HLEE niE T MIFARE®$% KB /M5 5 LM . X FE LT, MFOUT 24 Py 7= A= 1)
NPAUSE 1551 MFIN Z #2735 KOMP {55,

4 # SPI #:11:
ZW ey Thee
A0 iy it 25 R R 2511 1/0 MOSI
A2 Tt 2 R R 2% 19 1/0 SCK
DO iy Jith 2% 4 ik & 2% 11 /O MISO
ALE iy it 2 Rl R 2R Y 1/0 NSS
% 1.3 SPI 22 1145 ik
ARSI &

/I RC531 YIgath, b rJa o BEHER —Bei (] 500ms
signed char MFRC531_Init(void)
{
signed char status = MI_OK;;
signed char n = OxFF;
unsigned int i = 3000;
/I CS - PC4
GPIO_Init(MFRC531_CS_PORT, MFRC531_CS_PIN, GPIO_MODE_OUT PP_HIGH_FAST);
MFRC531_SPI_DIS();
// RST - PC3
GPIO_Init(MFRC531 _RST_PORT, MFRC531 RST_PIN, GPIO_ MODE_OUT PP _HIGH_FAST);
/] VLA
unsigned char MFRC531 ReadReg(unsigned char addr)
{
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unsigned char SndData;
unsigned char ReData;
/I B —ANET, bit7:MSB=1,bit6~1:addr,bit0:0
SndData = (addr << 1);
SndData |= 0x80;
SndData &= 0xFE;
MFRC531 _SPI_EN(Q);
SPI_RWByte(SndData);
ReData = SPI RWByte(0x00);
MFRC531 _SPI_DIS();
return ReData;
}
T
void MFRC531 WriteReg(unsigned char addr, unsigned char data)
{
unsigned char SndData;
/| REELEE— /NS, bit7:MSB=0,bit6~1:addr,bit0:0
SndData = (addr << 1);
SndData &= 0x7E;
MFRC531_SPI_EN();
SPI_RWBYyte(SndData);
SPI_RWBYyte(data);
MFRC531 _SPI_DIS();
}
/I B RC531 FA7ARAL
void MFRC531_SetBitMask(unsigned char addr,unsigned char mask)
{
unsigned char temp;
temp = MFRC531 ReadReg(addr);
MFRC531 WriteReg(addr, temp | mask);
}
/| & RC531 FFA7ERAL
void MFRC531_ClearBitMask(unsigned char addr,unsigned char mask)
{
unsigned char temp;
temp = MFRC531 ReadReg(addr);
MFRC531 WriteReg(addr, temp & ~mask);
H
/i G X
unsigned char MFRC531 ClearFIFO(void)
{
unsigned char i;
MFRC531 SetBitMask(RegControl, 0x01);
delay us(100);
/I FIWT FIFO & i 48
i=MFRC531 ReadReg(RegFIFOLength);
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LUEYBRERNH L TRITED mmaie

if(i == 0)
return 1;
else
return 0;
}
IS M X
unsigned char MFRC531 ReadFIFO(unsigned char *Send Buf)
{
unsigned char len, i;
len = MFRC531 ReadReg(RegFIFOLength);
for(i = 0;i < len; i++)
Send Buf[i] = MFRC531 ReadReg(RegFIFOData);
return len;
}
IS IX
void MFRC531 WriteFIFO(unsigned char *Send Buf,unsigned char Length)
{
unsigned char i;
for(i = 0; i < Length; i++)
MFRC531 WriteReg(RegFIFOData, Send Bufli]);
}

5. SR PIE

D HeBA AT RFID BAHUE 2 SLIR A EAR RS O QER . AEEBILsi b
(e, BEEAEEIFER EAE D, P ST-Link Ad A JTAG 15 E2H@ 245 ST-Link br& i)
FOE, B EAR i USB £idfi % PC HLAK USB %5 M, 3@ BB “mm” “w” #%
PR RS ) RFID BBk (73 LED AT #2750, fifFERsE .

2) FKATH TAR SWSTMS 1.30 # 4, FTJF RFID HFE A 5L
\Project\tMFRC531 ATMS8.eww.

TG R Embedded Worbenen EE
File Edit View Project Tools Window Help
n-a=R-1E ] I |
Workspace x |
|Debug ~|r
Files N |

BY=]MFRC531 STMB - Debug | v | |
= 1 StdPeriph_Dirivvers

| stmis_beep.c

| strmBs_clk.c

| strnBs_exti.c

| strmBs_flash.c

| stmBs_gpio.c

| stmBs_spi.c

| stmBs_timd.c

| stmBs_uan2.c

3) FTIFJE A “Project” NI “Rebuild All” Bk rh TR 48 “Rebuild All”
AT TIERIF— T
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| R LURMRTIR EPTTE LSRRGS
15 1 Embedded Weridbench 102 L

T 1AR Embed
FlemmEditmieamProjectmiicolsmmWindovmsHeip:
DS H@P S| F R0 | S E
e stmés_it.c main.c | 150194434, | 1501944
Debug '] #include "main.h”
Files 2 m -]
= MFRC531_STM8 p— pus(1d]:
2107 StdPeriph_Driver. ptions... i

) stmas_beep.c il ed char g_cSNR[4]:
[ stmds_clk.e
) stmis_exti.c Cempe sim, Amersie
) stmBs_flash.c Rebuild Al FL¥ Config(void)

) stmBs_gpio.c Clean
) stmBs_spi.c L¥ DeInic();

0] stmfs_timd.c Stop Build L¥_ESICnd(ENABLE)

) str8s_uan?.c L¥_HSIPrescalerConfig(CLE
User Add » LK ClockSecuritySystemEn:

) ISO14443A ¢
B IS014443A0
BILED.c
KILEDh

) main.c

k) main.h

B e

TM4_Config{void)

»

M4_DeTnit():
M4_TimeBaseInit (TTM4_PRI
M4_ITConfig(TIM4_IT_UPDI
M4_Crd (ENABLE) ;

T [hTETEphdidddil

) miili “Rebuild All” %l

|
gt
m
o
3
QH
o
i
ga

Tatal number of errars: 0

Total number of warnings: [

5 gt s pnEmEresn, g < 2122 wm Download and
Debug 835 Dl 2 Wy S| B0 S5 i — 75

-
Downloading Application

Downloading file:

O:ARFIDSProject\Debug Exe\MFRCE31_STHB.0

6) FATH R O TTHE (H e AAT GRS A OB Wl—F, FFERIIA, i
BN, BRRER 115200, 8 MEUREAL, —MEIRAL, BRERAL. TR TAR.

7) A K IE—HAE S : CCEEFENO 01 XX XX XX XX FF (HEX #& %3,
O 2R B —H 7M. WA

[ mOs A (Serial Hunter) V31  COMIEAETR | B Kok 2Eh: S1H7=115200,0,8,1 ool e
HipE | =558 | sswe | BwETr | BRET | EWes | sEmi | s

EE CC FE 01 03 4D 48 36 ES 00 45 03 67 FF WP

EE CC FE 01 01 4D 48 36 E8 00 45 03 68 FF EEE |
& HEXS

C EHR

I© 87%8

v inEAtiE
v inERE

I iR
I EPEHER

® T

O HiRIRE
28 | =
o | BE

CCEEFE 010100000001 FF

FERORE

~EBX 0
Sy SHeEsn | sk Noek <]

I~
FHE wOe [coMt | #defs et v
#77 | #0 g 50 | fekt e <)
+hifetEg || |

o | | s o e | o
8 :DTH RTS DCD]DSH CTs | Rl

R | RO

e RERE l

G TESTEITO. et ) T
- - Fots s ® x| o cxen]
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AR SRR L LRI EH CReka L

@l |OEA (Serial Hunter) V31 COMIBETE | iREE KBALER S1H1=115200,n,81 = |
Hii | S8R | =epB | BWes | BRET | ERes | sESEH | FNEs
EE CC FE 01 03 4D 48 36 E8 00 45 03 67 FF *I&EIX
EE CC FE 01 01 4D 48 36 ES 00 45 03 68 FF Bl v
EE CC FE 01 02 4D 48 36 EB8 00 45 03 67 FF o HEXH

C FHEB

I~ ELST
I~ RBEER

® pETE
O R

#F | BE
CC EE FE 01 0200 00 00 01 FF FRBR ~BOEE

2 15352 sezen | s Noek ~
FH woe [com <] el [ <

% | 8 ||| ez 750 =] ot [ie =]
+ e tise [ e e e )
SR 1R | AT (D00 [DSR [ €15 | Al

= BEETHN

—_—
B TERTRE. e
i< #ig: 4 — : = Ry X
< AR - (AR 22 O gk | BERIEO RS | |

213 http://www.i-csource.com



Lo PRI R T L LRI BH

BLE TLERRRZ 1Pv6 RRBFELR

R T A P T E IR 4 1 IPv6 JBE LI N2, KA ICS-IOT-CEP P& i &
() IPv6 FRELET: . PR NIR, BT O PR AR N AR B R4 5256, A3 5 B4
) 28 BRSO SIZ Ty S A% TR AR P 284 S 45 . Tl AR TSRO N 2, e B A DLRVE B R 5 Bk 1Pve
TR TF R T, AR 7 A 2% 45 1) 1R A I e s A 1PV P 4t
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LUK ERNH L LRSS mmaie

SEE— HTF IPV6 1) Contiki REEN 5L
1. LB HKE

B [ fi# Cygwin JRIIE K Contiki RGAHKHNE
B EIRE IPve B G EE & N EE R 7.

2. SEEGIFIE

W f§fF: ICS-IOT-CEP #¥# L4V &, PC AL, J-OB {ii H#3 1 J-OB # 4k
B %f: Cygwin +IAR EWARM, contiki OS, H %55

3. ERAFK

B H Cygwin T &35S, FIH IAR %%iF L HX contiki RGLIFATIIFE, T AT E] IPv6 -
Pz ATt

4, LIS R

4.3 Contiki ZZ:fEN

Contiki /& —MFRZAE S H RSN ERE RS, AN BESEIT. CRERM L
Bl (footprint) {Ri& & M AFAFRA MCU,

Contiki 2 7 ML IEEL, £ — DN FHARBNPREIE AT SIS, B8 7
protothread library. uIP TCP/IP(v4 F1 vo) s He . ToZkAt 2% N 2% I B EAF—Rime PpiY
o

Contik FE ML N HFEF MR, (HE RS AT S B 4383 N AZ 1 HE R 245 72
J¥o

Contiki i& T R A b E AR A R RS Contiki R 7 )L kilobyte FIACHL AL H F
TN AE L REIR I AT MBI N & TCP/IP 3CHF S

E— NN IR E 1, Contiki 248 H 77 2Kb HJ RAM 5 40Kb ) ROM. Contiki
ARG T —ANFHIKE A%, K] RIS ATI s SN LR N R . Contiki HPE &
2 protothreads FEFEIEAL, W] LALEFAFIRBN N A% IR AL — PRI AL T ZRAE 1) g
KA o

Contiki FJiz/T T&Fi-F & L, BFERAXGIEHRS (U0 TI MSP430 /& Atmel AVR)
PLEIHFIZE FHH .. R AREE ALK, A0 R ALt Kb,

¢ Contiki B4
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unmmne LRI BN TSRS

EZR A

BN R AT I 58 5 U AR .

Protothreads 1% 7%! .

TCP/IP W45 3+, AL IPv6.

ME R4 5 GUL.

BT VNC M5 40 I F2 2R

4 0] B 2

MWNEES SN

] IR Telnet %5 7 3 o
¢ EfH

Contiki WIZH T FHFIREN . KR RGMIZOEEE, PR RIATERZE — A F 0
WA o HEAN R G0 (A R+ B R+ P ARED ) AT LA 2 R IR AT AT

AFIRHERE— AT — BUN IR, SRS AR R A RS R, XA EAR IRV
Fo [ ANHEARAER, WEHAT HFIHEERNE SRR . £ FE L
I, POAZ A ST P AR R (3R

FAFRIr AL =Rl

® ENTEFE (timer events): BEFET DA E —NER 28, 1E4AEHIN I Z 54—
AN, R -HEHEER ER 2SS IE, AR HAT. X6 B EEIR A, B
FHHT ML, teany & IFD .

® HMIFAY (external events): #hFW A& ERE BA T WIZIEER MCU [ 10 5] 1, fih
RAPWTI O BEAE AR . B andge s, SEAES R BB a2 AR A T DL A A
FIZE'E, B LAVAE R . 3ERE A) DL 210X A8 J5 AR S 3 1) 5

® N (internal events): fEMTHEREHSA AT LY H & SCHAb R TR & FF. X0t
RELETIRAG R, Blanid s A seie, s o gk a4 i v] LB T 5

X BB R N % (posted), — MRS FE PR 508 — M E R EE
PARATI o FAFEATU R E R

® process: BEFERSATTHE, ER] LU E KRR BT VIR .

® cventtype: FAFFEM. H PO DUONHEREE L — SRR AR X 70 eAlT,  ean—A>
REONR RN, 55— MR BEIRE.

® data: —SBHdE AT LARIFHAF IR IS R
Contiki #1F R G LB S FIFP AR, SRR I AT B %,
WESER N F AT

¢ ulP TCP/IP stack
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N ja
LURENB NS T E LRI EE Cemmeie
Contiki f4& 7 —MEEH K TCP/IP WAL ulP. E52I T REC-E XL IPv4,
IPv6, TCP I UDP(R MM IPv4 A1l IPV6). wIP REGHG LRl T HMAUCERIGREE . i
BEAPUURR HA — A buffer, FITBRIORR B H

1) Application API

XA PR INESE ulP PR SRR

® raw API: ulP raw API fRI& & SEHL— /MR, 1 W —AN]# 1) echo’ server ]
DL T — £ TCP I 13 HE S B BN s K8 Rl 2 AR 4 S2 8 — N2 ThRe i
FE 7 Gt AR R A, 8L U2 MET R ZIL A AR . E 52 TCP HHARE
HLERE LN

® protosocket API: protosocket library | protothread library, #2fit—N5 RyEHI 77
%05 TCP/IP F2f7 . XAMEESEfE 17— LT 451tk BSD sockets (41, FERVFAE—
MEREP IR EIET

2) Lower Layers

A — DA RE) TCPAIP P It H AL EE R vl L AT R B, HRIEAS .
ulP PR EE R — AN AR R (R YE OSTARAL) Ay 1 Al peers dH . FATRFHE P RISEAL

peers.

T Ri(nodes): T A AIEAS & H AR IEFLESLILE o ulP WMAHR 75 B AR A8 R IE A1 32 H e
o BRT ulP fiAS, Contiki BEAEAN [F] (1) 777

L{¢ ] IPv6, Contiki F4iE1F route-over Bl E . K, ulP6 18 H— M FR A sicslowmac
FIfi B MAC 2. B& T LE0 R4 61oWPAN AR R & NG o S 5% R BdE A .

SR, XFF IPv4, Contiki i%H] mesh-under it & . iX H Rime MM 5E L. Rime $
it mesh routing A HH I, Rl ulP {58 A& R R N 26 F B8 a0, M TP point FFf1 K
E, FTE AL A LT SR T — AT, 828 multiple radio hops T REHE K .

W (gateways): 5 WSN LAAMFIMN @ S, 2 N oe. MR WSN Fl A —A4N M
%o —HEANRE PC, AT LLEHAMIM AR RS . PC Al mote J& i MZIERR. 1P fR30E
it SLIP Pl AE W & 2 8] R%E . LEVHE N, UAUSAT — MEFAE 9 H T 28RN 4542 11 1) 42
o MR ulP BRBUERRR A, 15 s E AN

ffH ulPv6 B, A — T RS — AN EE W R, RS R B s
MEFROL, B RIAIRE, AR LS, %F 1P hilskisiTE e B, BT
S 4/ IEALE] C6loWPAND o IXANTT 854 PC 3 A — AN AR EE O, B PC 5E R HT
FE(ER

fFH ulPv4 B 52 EANH, 5 AERNMEREZE PC, A 58K) IP I URES & g
17. BHEWREEEOERIE, WAKEERSCHW P k. R ERET WSN FMIEHE, &
WA SR IR, e B O K% S PCo H1 PC 1847 — MER K AIZE 1P |2 M 4% 4%
.
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 Cheraict:

4.4 Contiki YRR 4 H)

EUEEE IR FELREFH

Contiki & — MR BEMEERS, EHRITEEN T HE R #HEME, Kt
PEAS ISR R i e AR K B HA 48 Contiki FIYEARE ZH LS54 DL S &350 7 ARG 1)
YEH .

Contiki Y5 3 H 3 7] IAE Contiki Studio %% H s& H 1) workspace H % N4k, FTIF
Contiki V83X H %, A LLER|FEH apps. cores cpu. doc. examples. platform. tools 5§
Hko. NHRE A& B R EAT A

core

core HF T & Contiki FIRZ0IHARS, GFEMZE (net) KRG (cfs). FMEE &
(dev) HEHZFE (lib) %555, FHAS THEh. VO, ELF 2#ids. WEEIRERHH SR .

cpu

cpu H 3 N2 Contiki H AT SCFFITALEERS, #1U1 arm. avr. msp430 £555. WIR T E L
FERT AL PR RS, TT DAAEIX B oAH B A AR

platform

platform H 3T & Contiki SCRFBESFF &, 11 mx231cec. micaz. sky. win32.
mb851 Z5£55 . Contiki [ P & FHH T BAEX A H R 5. X870 A 54 B A i1
VP

apps

apps H3& Tie e FHFET, FIu fip. shell. webserver 5555, TEIH R RIS R+
FTDAE AL . (AR e AR R, 7E0UH ) Makefile #1, & X APPS = B &
FraaR]e 72 LLJE Bz b o BARTE B anfa {6 apps.

examples
examples H & 22X A FE- & KR BIFER . Smeshlink 711 FE 77t 7E H
doc

doc H 32 Contiki 7 BSOS H, XF Contiki NIRRT RIRA S HME . Al FH 1T 75 5
46 Doxygen #EAT49m 7% .

tools

tools H T/ P Al i rh & B —L T H,, 4 CFS AHICH] makefsdata. 2% FH <
tunslip. 2§ cooja Al mspsim &5,

N TR R IR A, BR T cpu A platform A JIRACHS S G A LA, HiAl
H B e B AR AT BE S TE <. dmveit, tRIEHR € 101 6 R EEH N A .
4.5 Contiki F27 524

¢ MY
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I &0 8k
LU E T FPELBEEE <‘ RERE

X B P contiki £ 4t examples H 3% ¥ hello-world #2441 (FF & 4T E1"Hello
World") -

#include "contiki.h"

#include <stdio.h> /* For printf() */

/* &
PROCESS(hello_world_process, "Hello world process");/* 5 X 3t FE 44 FRAIRS AL PE bR i/
AUTOSTART PROCESSES(&hello_world_process);/* /5 B iERE N E 5 25 I R 40*/

/* */
PROCESS THREAD(hello world process, ev, data)/* i3 F2 b HH 25 pF £ +/
{

PROCESS_BEGIN();/* G e, FRGEER A FH*/

while(1){

printf("Hello, world\r\n");/* B FEPAT IEA), JEFRHT I/

}

PROCESS_END();/*Z5 i iE, FRGEE R FH*/
}
/* */

fE£ contiki G, FrAT HEREHGE DA EIRBLRREAT E SCRISEELI,  FATTEA hello-world 1]
FEN BT 734

o EERRRESH

contiki F2 7 & I MVE AL 7258, PROCESS 772 A ok A B — /N ik,
AUTOSTART 72 X N FHLE 53, PROCESS THREAD HfiE X2 1+
&, I HEARAEZELL PROCESS BEGIN(O) 3k, LA PROCESS END():K45H .

1) PROCESS %

PROCESS % 5¢ i~ T g :

=N RE, R BRI PATIR, BIHEFEH thread BREFE £ i 1 R 2
TE X — AR

VbS TP UN R

//PROCESS(hello_world process, "Hello world");
#define PROCESS(name, strname) PROCESS THREAD(name, ev, data); \
structprocessname={NULL,strname, process_thread ##name }

Xt NS HRIT N

#define PROCESS((hello_world process, "Hello world")
PROCESS THREAD(hello_world process, ev, data); \
structprocesshello_world process = { NULL, "Hello world", process_thread hello_world process };

a) PROCESS THREAD %
PROCESS_THREAD 7 H 1€ SCHAE AT T4, ZRIFIn T
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#define PROCESS THREAD(name, ev, data) \
staticPT THREAD(process_thread ##name(struct pt *process_pt, process_event t ev, process_data t data))

OINE L SI

//PROCESS_THREAD(hello_world process, ev, data);
staticPT THREAD(process_thread hello world process(struct pt *process pt, process event t ev,

process_data_t data));

PT THREAD %
PT THREAD % T A B]— protothread, BIHFFEMIPAT 4K, FERITUWIF:

‘ #define PT THREAD(name args) char name args

JEITZ e By

//static PT _THREAD(process_thread hello world process(struct pt *process pt, process event t ev,
process_data_t data));

staticcharprocess_thread hello world process(struct pt *process_pt, process_event t ev, process_data t data);

FI4R, struct pt *process_pt 7] PAEFEEME K Ic, FTRAZSETH P Wit s (BRAFRET
Wr ), DUE IR E AT

b) X ik
PROCESS Z @I K12 —f), & X —~1FE hello_world_process, JEISUIT:

‘ struct process hello_ world process = { NULL, "Hello world", process_thread hello world process }; ‘

SERINK process & AN

struct process

{

structprocess*next;
constchar*name; /*HLACKEAE R4k, VEACRD A S T Higmi#if. BIRTDLELHCE, (FSHEAFRA AL
&
PT _THREAD((* thread)(struct pt *, process_event _t, process_data t));
structpt pt;
unsigned char state, needspoll;
3
A] JLi3E#E hello_world process [ Ic. state. needspoll HRERINE N 0.

2) AUTOSTART_PROCESSES %

AUTOSTART PROCESSES 7 5EFn b & L —MEE 4, 17 Contiki RSLIEATI 75
H3a 3RS, FRIFW T

//AUTOSTART PROCESSES(&hello_world process);
#define AUTOSTART PROCESSES(...) \ struct process * const autostart processes[] = { VA ARGS ,
NULL}

XHEF C99 RIS E REYE, . #define debug(...) printf(_ VA _ARGS_ ) ,

http://www.i-csource.com 220



2UEENR B Z R FEXRIEFH

{onmune

BRE SR AT UIRUKSEER, ZERITH, LS EmEES printf) 7. B

debug("Y = %d\n", y); #& K printf("Y = %d\n", y); . A4,
AUTOSTART PROCESSES(&hello world process); SZBr b4 #5 4 il .

struct process * const autostart_processes|[] = {&hello_world process, NULL};

XEERURTE ik 2 IR H B3 1, Hi%/E% AUTOSTART_PROCESSES(OIIA i H
JA SRR, EEAnik hello process A world process iX EAN#FE H JE3), WR:

AUTOSTART PROCESSES(&hello process, &world process);

fJa AN EEREFR AT NULL, W2 — R e sy, B DR s i Res ) —

NTFBY, LLIE e B A R .

3) PROCESS_THREAD %

PROCESS(hello_world_process, "Hello world"); BH B A), HpH—A2HE
PROCESS THREAD(hello world process, ev, data) ;o X HIEVER RS, £&—PNEREGFEH.
IMiX PROCESS THREAD(hello world process, ev, data)i%H 735, TM&RRE"{}", & Lid

AR E L. % F PROCESS THREAD Z 14047, o BT .

data);

static char process_thread hello world process(struct pt *process pt, process event t ev, process data t

Peon: FEIHBE Contiki JEIS, FBhEIFER, BAFHINERDS

4) PROCESS BEGIN Z#1 PROCESS_END %

JEI F, B AR ER 4S8/ PROCESS BEGIN %:#1 PROCESS.__END %% 2 [a) (40 S fE o4
AL B S R R, XN R MR AR E, B E R T, 4R, A~

HBCKBE), Foe FHERIF, MAsta 7.

a) PROCESS BEGIN %%

PROCESS BEGIN 7 I W T

‘ #define PROCESS BEGIN() PT_BEGIN(process_pt)

process_pt J& struct pt* &MY, FERECLALH IS RIS E, EEBMA e, TR

Wby, PME T AR E AT . GRERIT

#define PT_BEGIN(pt) { char PT_YIELD FLAG = 1; LC_RESUME((pt)->Ic)
#define LC_RESUME(s) switch(s) { case 0:

TS H, gk

{
charPT YIELD FLAG = 1;/*# PT YIELD FLAG & 1, &flFxhl? 2 2 %/

switch(process_pt->lc) 2P HRYE 1c MIE AT B, 1o T ORAERE T W7 s/

221
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case0: /*Zf—IRPAT X BT 4h, 7T DUB— LS W aB b I 2R R %/

b) PROCESS END %
PROCESS END Z=— D an k-

#define PROCESS _END() PT_END(process_pt)

#define PT_END(pt) LC_END((pt)->Ic); PT_YIELD FLAG = 0;\ PT_INIT(pt); return PT_ENDED; }

#define LC_END(s) }

#define PT INIT(pt) LC_INIT((pt)->lc)
#define LC_INIT(s) s = 0;

#define PT_ENDED 3
BEN, SEhr B AR

}
PT_YIELD FLAG =0;

(process_pt)->pt = 0;

return3;

}

¢  main()BH—HEPAT

XTSIV 5, main BRELLE platform/mb851 1) contiki-main.c X, 3258 b4
B EP . HEFRRE VMY EERIWIGEE . BEHUT hello world.c Y] process, B2 H %l main pRELH)
EAMEA]:

‘ autostart_start(autostart processes); ‘

autostart_start();&— A%, € XAE autostart_start.c SCLFHIH, pRECE XL WT:

void
autostart_start(struct process * const processes[])

{

int 1;

for(i = 0; processes[i] != NULL; ++i) {
process_start(processes[i], NULL);
PRINTF("autostart_start: starting process '%s'\n", processes[i]->name);

}
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}

struct process * const process[ |4E47 (12— PN FEAY, IR ERAPAT, HElHh A —1
hello world 2. ZEa—ANHEFE, U212 2 process_start BRI, SRR € X WTH -

void
process_start(struct process *p, const char *arg)//n] A% arg 4532 p, A DUAME, H¥% “NULL”
{

struct process *q;

/* First make sure that we don't try to start a process that is

already running. *//*Z¥ 5k : MR FEEER H*/
for(q = process_list; q I=p && q !=NULL; q = g->next);

/* If we found the process on the process list, we bail out. */

if(q==p) {
return,;

}

/* Put on the procs list.*//*HEFEFE N 2 FEFE R 1/

p->next = process_list;

process_list =p;

p->state = PROCESS STATE RUNNING;

PT_INIT(&p->pt);//# p->pt->lc A 0, fEAFHFEM case 0 TFAHIAT

PRINTF("process: starting '%s"\n", PROCESS NAME STRING(p));

/* Post a synchronous initialization event to the process. */

process_post_synch(p, PROCESS EVENT INIT, (process data t)arg);/ % #f & (& & — A
PROCESS EVENT INIT F1f, iEHIFahHAT
}

process_start AT 1 TAE A2 Se R EPAT I RE I 2 EFEBA S process list 1 & #6,
R AN HERE C 4 AE process list T, B return; 4% R state W BN
PROCESS STATE RUNNING F H#J41k pto 5518 IL 8% process_post_synch()# 71X 4>t
2, FEAXNHEFEAEE— PROCESS EVENT INIT (Z{f), F&% process_post synch()iX
A BREL ) E X

void

process_post_synch(struct process *p, process_event t ev, process_data t data)

{
struct process *caller = process_current;//fH4 T PUSH, {rf7¥3% process_current

call_process(p, ev, data);

process_current = caller;process_current = caller; /24T POP, K& % process current

}
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5 %08k
&mmeie LR IR LT FELREES
A4 process post_synch()H 4 process_current £RAFAC K e, process current 15 1] [
&M EEIZAT I process, 41 H] call process FAATIX A hello world X ANHEFERT,
process_current 5t 2> T8 [7] 24 A Y] process i /& hello world X/ M#EFE, 1 hello world 1X /i3t
FEE A BE B HECE IEE IR E R — DN FF, IXB) process_current = caller 1) 1E & E Pk
RIEHT AR IELEIZ 4T [ process

£ N RETF call_process(), FT46E IEIHATIXA™ process T :

static void

call_process(struct process *p, process event t ev, process data t data)
_p p p, p A _ p _data_

{
int ret;
#if DEBUG
if(p->state == PROCESS_STATE_CALLED) {
printf("process: process '%s' called again with event %d\n", PROCESS NAME STRING(p), ev);

j
#endif /* DEBUG */

if((p->state & PROCESS STATE RUNNING) &&
p->thread = NULL) {////thread /& & $ 5%t
PRINTF("process: calling process '%s' with event %d\n", PROCESS NAME_ STRING(p), ev);
process_current = p;
p->state = PROCESS STATE CALLED;
ret = p->thread(&p->pt, ev, data);//4" H IEF AT PROCESS THREAD(name, ev, data) & X [1] P 2
if(ret == PT_EXITED ||
ret == PT_ENDED ||
ev == PROCESS_EVENT EXIT) {// 0 % & [l ff £ 7~ B H . 45 & &8 & & 3|
PROCESS_EVENT EXIT, #HfZilH
exit_process(p, p);
} else {
p->state = PROCESS STATE RUNNING;//3E i 4 60 25 £ F 44
}
}

}

XA PRECP A B IEFIAT T hello world process B 2. RUTBEFRE process HIR A /&
PROCESS STATE RUNNING LA EFEH 1) thread BRECA NS FIUE, BEPATIX AN EERE

B 5G4 process current $5[7] p, FEHE process [ state 4 PROCESS_STATE CALLE
D, $47 hello_world XANEFERT body A& pREL p->thread, FFRFIR [FHELRAFEAE ret HH, 0
FiR [AE ForiB 1 i83] 7 PROCESS EVENT EXIT R SHAES, (34T exit process()
BRI, process IRt o ANIRFERF RN AXAEFERS SR FAFRPIRE, A4k 2T p FPRSYERE
39 PROCESS_STATE_RUNNING.
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S anp
[a1a3

&

EUEENG N F R FELRIEZH
5. SERIPIR

1) %% contiki RGLIHIY
B O EIEC B contiki R GEVEAS H 5% contiki-2.5 #% I % Cygwin JF &35 22358 H 541
\home\Administrator H3& . KT Cygwin HRIEE2e5E, 16 A A 70555 A 25(1.2.3 IPve
B, XEAFER,
W5 Cygwin 3% home H3 Fi% A Administrator H 3%, ¥ BHEIE K &t Cygwin 37
B3, BB A AT EHshE0% Administrator B H 3.
2) E[fi Cygwin
I Cygwin FFRIAEE, EMEdE L. #EANINGEE DT contiki-2.5 Hx ', WEFIR:
[ & -/contiki-2.5 oo B )

S cd shomesAdministrator/contiki-2.

5 1s

Makefile.dinclude
READHME
README-BUILDING

READHE-EXAMFPLES
apps
compile.enu

core
cpu
doc

examples
platform
rpl-horder—router

5 - <

3) W IAR % ¥ a5 AL B

Cygwin JT & ¥R 5518 F 1 T 22 3 ) AR EWARM R84 3% T H., PR B AR B o
IAR TR 2238845, 7 AT LS FHAH 5G9 3 T HO I AS AR REAT 4 B A T 2K

PAT. compile.env 14 (JERE Fl compile.env FEIFGANZHE) BIW] 58 IR 85 1% &

€ ~/contiki-2.5 s B S

¢ cd shomesAdministratorscontiki-2.5~

5 1=
Makefile.include
README
README-BUILDING

READHE-EXAMPLES core
apps cpu
compile.enu doc

examples
platform
rpl-horder—router

S . compile.enu

Hr compile.env ST IN 2 N:  export PATH=/cygdrive/c/Program\ Files/IAR\
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Systems/Embedded\ Workbench\ 5.4\ Evaluation/arm/bin:$PATH (H: /cygdrive/5| H windows

HAEMEAR) . EE: RAAE Al DRSS B S5 I TAR 2R AR T 120

18 vi W% cpu/stm32w108/Makefile.stm32w108 U, AR¥E TAR S2Pr i) 225 ik At ik

B, WR

G ~/contiki-2.5 ol =

ifdef IAR
¢{info Using IAR...>
IAR_PATH = C:rProgramn™ Files> “{(x86%3-IAR% Sustensz.-Emhedded~ Workbench“ 5.4% Eu

aluation
L AT ATL _TOTILS 't

S{error IAR_PATH not defined?! You must specify IAR root directoryl

it Define the CPU directory

4) %1% hello-world 27
BN contiki-2.5 H & T ) examples/hello-world 5246 H 3% -

S cd shomesAdministrator/contiki-2.5/

s 1s

Makefile.include README-EXAMPLEE core examples

README apps cpu platform
README-BUILDING compile.env doc rpl-horder—router

% . compile.env

% cd examples-/hello—world”

-

E: ~/contiki-2.5/examples/hello-world |££|£_h,|

7

¥

47 make TARGET=mb851 clean (TARGET=mb851 f&E%I X T-4), J&ER T E

A
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B ~/contiki-2.5/examples/hello-world |ﬂ|ﬁ]

hello—world-example.csc hello—world.mbB851 obhj_native
hello—world.c ohj_mh851

% make TARGET=mh85%1 clean

Using IAR...

rm —f *™ ¥core core *.srec “
*_ 1lst *=_map
* cprg *.hin *.data contikix*.a *_firmware core—labels.5 =_ihex =_.ini “
*¥.ce ¥.co

rm —rf ohj_mh851

-

AT make TARGET=mb851 #4474 1%
rE-ﬁmmMijkmmﬂﬁmﬂwwwd ljiﬁlh£§j1

*_lzt *_map
*_cprg *_.hin *.data contiki*®.a *_firmware core—labels_.5 =*_ihex ®*_ini
*_ce ¥_Co

rm —rf obj_mh851

S make TARGET=mh851

Using IAR...

iccarm —DCONTIKI=1 -DCONTIKI_TARGET_MBB51=1 ——endian=little ——cpu=Cortex-M3 —-e —
—diag_suppress Pa@t@ -D BOARD_HEADER=“"hoard.h-'" -D BOARD_MBES51 -D "“"PLATFORM_HEA
DER=~"halsmicroscortexmd compilersiar.h~"" -D CORTEXHM3 -D CORTEXM3I_STHM3IZWU1iB88 -D
PHY _STH3Z2W1iB8Ex —D DISABLE_WATCHDOG —-D EMABLE_ADC_EXTEMDED_RANGE_BROKEN -D __S0
URCEFILE___=“"rimeaddyr.c*" —1C obj_mh851 -I C:/Program* Files* “{(x86%)-IAR% Syste
msEmbedded> Workhench> 5.4% Evaluationsarm-inc ——dlib_config=DLib_Config_Mormal
.h —0Ohz ——no_unroll -I. -I..-/._./platform/mh851-. -I..-/._rplatformn/mbh851-/dev 1.
AL epwSstm32ulB8 . -1 LS. L Sepusstm3 2wl B8 der 1L LA L ScpussEm3 2wl B8 hal -1l

HR, —ImiEdT, FE clean LN T2, ff1H make TARGET=mb851 clean fii 4.
Aot hE, ATHAT I N e MR A SO S, ST R

| rm *.d |
5) TEGERF, BT

T8 S u % 4 Wi, (3 T-OB 15 B85 A1 J-OB #H0%ERE IPve ik, B FE K
o R PR HFREER, @GRS F IPve IR ST AR SLE, IONHATLMER &
FEM R RS232 # 1. 2 JGRIATTE Cygwin S5 RS N EFET .

5 27 1, B clean:
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B ~/contiki-2.5/examples/hello-world |ﬂlﬁj

hello—world-example.csc hello—world.mbB851 obhj_native
hello—world.c ohj_mh851

% make TARGET=mh85%1 clean

Using IAR...

rm —f *™ ¥core core *.srec “
*_ 1lst *=_map
* cprg *.hin *.data contikix*.a *_firmware core—labels.5 =_ihex =_.ini “
*¥.ce ¥.co

rm —rf ohj_mh851

SR 515417 make TARGET=mb851 hello-world.flash #5417 65
[ B - /contiki-2.5/examples/hello-world |ﬂ|—£_hj ]

hello—world hello—world.co
hello—world.c hello—world.native

% make TARGET=mb85%1 hello-world.flash

Using IAR...

iccarm —DCONTIKI=1 -DCONTIKI_TARGET_MBB51=1 ——endian=little ——cpu=Cortex—-M3 —-e —
—diag_suppress PaB5i@ -D BOARD_HEADER=%"hoard.h~'" -D BOARD_MB851 -D “"PLATFORM_HER
DER=*"hal micro cortexmi- compiler-iar.h~"" -D CORTEXM3 -D CORTEXM3I_STHIZU1B8 -D
PHY_STH32188%E —D DISABLE_WATCHDOG -D EMABLE_ADC_EXTENDED_RAMGE_BROKEW -D _ SO
URCEFILE__ =~"rimeaddr.c™" —1C obj_mh851 -I C:/Program™ Files* “~(x86%~>~-IAR™ Syszte
mz.Embedded™ Workbhench» 5_4% Evaluation-sarmsinc ——dlib_config=DLib_Conf ig_HNormaljil
-h —Ohz —no_unroll -I. -I../._splatform mh851-. -I../._/platform/mh851/dev —1.
A Sepwsstm32ulBls . -1 LS. L scpusstm32wl B8 oder I L L cpuesEm3 2wl BB hal -1l
Aepusstm3I2wlB8 szimplemac -1. ./ L Acpursstn32uwl B8 shal /microscortexnd -1. /0 L Acpursst
m32uwl@8 hal microscortexm3 stm32wliB8 -I..-.. coresdev —-I..-/ ..~ corerslih -I../../cC

BRE SER RN 0 TS B
B ~/contiki-2.5/examples/hello-world |ﬂ|—£_hj

IAR ielftool VUi.6 [BUILT 2018-82-8B8 at IARI]
Copyright (C> 2087-2087 IAR Systemsz AB.

Loading hello—world.mb851

Saving hinary file to hello—world.hin

- Atonlssstm32usstm32uw_f lashersstm32u_f lasher.exe —f —-r hello—world.bin
STH32W flazher utility verszion 2.8.8b2 (Thu May B85 16:35:15% 2011>
Programming user flash

Erasing pages from B to 21...INF0: done
Done
Resetting device
Done
+m hello—world.hin hello—world.co

GRS RER B 3 TAR AR T H S K.
6) EH HEFTHIE R
fdi A 1 TPve AL, tm] DA HISF & L IPve AR fUH A H RIS IE 2 (000 1) FL R
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AR SRR L LRI EH 47 RERE

B ) Debug UART & [,

FE NS IT T A D 280w R, IERIRE, SRR 115200, 80%:, 8 et 1 fnfsik
Az, JTEREFERL, BRI &F 2 IPve BHUSATITENAIE B -

AccessPort — CON1(115200,H, 8, 1) Opened =13

I F) ERIBE) EF ) MEEM THAT BfEo #ERho
f_b| © | g @ EFEMBE 1.37 Buid 1870
3 ]

Terminal | Monitor |
EHEIIEAE
Hello, world -~
Hello, world
Hello, world
Hello, world
Hella, warld
Hella, warld
Hello, world
Hello, world
Hello, world
Hello, world
Hello, world
Hello, world

E

-y (O tastsl O SRS Flain Text | » | [ |ZcAT&ERE EEEE ) s | (o
Comm Status CTS ISR RIHG ELSD (CD) CTS Hold ISE Hold RILED Hold
[0 EiE 0 b 179536 COM1
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Lo LRI SR B ST

LI —. BT IPv6 BHRATBERE F] A2 B A LI
1. SERER

B [ fi# Cygwin JRIIE K Contiki RGAHKHNE
B [ f# Contiki RGHEFERIZC B IS
B EIE [Pve B e A a7

2. LI

B . ICS-IOT-CEP ##5L16F 4, PC ML, J-OB {jE 28 F1 J-OB #52HK .
B %ff: Cygwin +IAR EWARM, contiki OS, #1143

3. LBHNE

B 7E helloword I F2 LA I, SZELPEANEERE 43 3 FT BN hello F1 word, i3t (8] 22 H.52 3
HLH 5

B R Cygwin R EE, FIA IAR %i¥ L HXT contiki RGHATHIE, T EIETE] IPve 1
Pz A7t .

4, LIS R

4.6 Contiki FELFIXB) AT protothread HLH]

Contiki FIPAN FEZHLH] . FHAFIKS) A protothread HLH], BIE &N T FFIKIIFE, EEZ
NT B WA

o EHIEZEH

RN AR GUH G i B A A4, M S22 ] LR Bl — M. F
KT, BIERGUEHEZ, BAFEMFRR, Bl EAIR 7 (FRRIIR), X2 il r s 1F oK
), RUATrhl. ER—FEhoand T, XENRFERNA.

D FEfrgrk
FAF B2 Contiki HEHIELGH, Hog LUk

struct event_data

{

process_event tev;

process_data t data;
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structprocess*p;
E

typedef unsigned char process_event t;

typedef void * process_data t;
H A AT R
ev-----FR IR T AL AT
data-—- {17 F A AE R SRAFHOM S5 B, BIFEAF = AR JG 1T DASS HERE A% 30 1O B8
p------Fi [ W W i A g A
2) B3R

HAE T UM A =35 BB (timer events) AN WA FEM. B4, Contiki 1%
O M A R EAE T, 0 etimer PRAR AL — PR O FHAE

3) H4ERAF
Contiki M AFIH LA SFA (B ALAF %), W F

‘ static struct event data events]lPROCESS CONF NUMEVENTS];

EIZR BRI R
event_data event_data event_data event_data
process_event_tev process_event_tev process_event_tev process_event_t ev
process_data_t data process data t data process_data t data process_data_t data | +**eet
struct process *p struct process *p struct process *p struct process *p
events[0] events[1] events[2] events[3]

P events 7~
4) RGEXHEH
REEX T 10 A4, IRRES ARG T

/IC B RGN

#ifndef PROCESS CONF NUMEVENTS
#define PROCESS CONF NUMEVENTS 32

#endif

#define PROCESS _EVENT NONE 0x80 I/ A dhepe_request I H
handle_dhcp(PROCESS_EVENT NONE,NULL)

#define PROCESS_EVENT _INIT 0x81 //J3 8)— /M FE process_start, i f& 8% F 4

#define PROCESS_EVENT POLL 0x82 //{t PROCESS THREAD(etimer_process, ev, data)fii ]
#define PROCESS EVENT EXIT 0x83 /2R, &% 45 A2 AR 2L thread
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#define PROCESS EVENT SERVICE REMOVED 0x84
#define PROCESS EVENT CONTINUE 0x85 //PROCESS_PAUSE %% Ff #llix A # 4
#define PROCESS EVENT MSG 0x86
#define PROCESS EVENT EXITED 0x87 //HEFHB Y, A% 1% S 0F 45 Hopth bR
#define PROCESS EVENT TIMER 0x88 //etimer ¥, 1%i6i% 3+
#define PROCESS EVENT COM 0x89
#define PROCESS EVENT MAX 0x8a /*HFEHI4H1LET, 1l lastevent=PROCESS_EVENT MAX, BR#t
FEAE AN 0x8b FF4E, BREL process_alloc_event F 43 FC—ANHT 1S 4F*/

VE: PROCESS_EVENT EXIT 4 PROCESS EVENT EXITED [X %

F/F PROCESS_EVENT EXIT F TA&i# 45 HER2 1K) AR B £X thread, WI7E exit_process R
$rH ) p->thread(&p->pt, PROCESS EVENT EXIT, NULL). ifi PROCESS EVENT EXITED
FFALi625 1 F2, 40 call process(q, PROCESS EVENT EXITED, (process data t)p). (Bhic:
EXITED &5, KeGHE, iEBANHELS R, Mg —MaN EXIT, K4HFEF 1k thread,
REMHIBH thread)

5) —MMEBREL

W H L5 event data FIEK 2 A& p 5 W] PROCESS BROADCAST, NNHZFHAf2—
ANHEFEA . 7E do_event PRELH, EFHAEM p FR1A11 /2 PROCESS BROADCAST, Nkt
FEFESR process list PTA MFEHRNIEIT . HUEMEITT

#define PROCESS BROADCAST NULL /] #3315

PEORAFAF R PR A (0 R AR B/
ev = events[fevent].ev;

data = events[fevent].data;
receiver=events[fevent].p;

if(receiver==PROCESS BROADCAST)
{

for(p = process_list; p != NULL; p = p->next)
{

if(poll_requested)

{

do_poll();

¥

call _process(p, ev, data);

¥

}

4.7 Contiki FHEMES

o HERESEME
HEFEGERIARIERS an R

http://www.i-csource.com 232



2UEENR B Z R FEXRIEFH

struct process

{

structprocess*next;/4& [ N — /M FE

/******i&f%;gﬁ(***********/

#if PROCESS CONF NO_PROCESS NAMES

#define PROCESS NAME STRING(process) ""

felse

constchar*name;

#define PROCESS NAME STRING(process) (process)->name
#endif

PT THREAD((*thread)(struct pt *, process_event t, process_data_t)); //
structpt pt; /
unsigned char state; //

unsigned char needspoll; //

3

1) #HELZK

BH CIEE Mdnikta 4, LA BRI, 2 PROCESS_NAME_STRING(process)H
TR [FEFE process #HK, #H RGO BHFEARR, WIREIZSF/HH . ELUETRF, ¥R
WHLA R FR .

2) PT_THREAD %
PT _THREAD %5€ X1

‘ #define PT_ THREAD(name args) char name_args ‘

#“PT_THREAD((*thread)(struct pt *, process_event_t, process_data t)); &) & H- 41T

‘ char (*thread)(struct pt *, process_event t, process_data_t); ‘

AR AR thread, $81AIH2 — DA 3 NS IRIEMEDY char BB )RR X
FEREREI A, HFEREPATN, FEERPATRIANREINE. J, AR SR
PROCESS(name, strname) H., i#id% AUTOSTART PROCESSES(...) ##EFEINA H 5 5h%
e,

3) pt
pt Z5H R DB RN T -
struct pt

{

Ic tlc;
¥

typedef unsigned short Ic_t;

ik, AILAE struct pt pt ELEEF# K unsigned short Ic, PG UnTCHFRR UL, pt Bt ELFEEE
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{ommie D L T
fift A% Ic. lc(local continuations) H TR AFFE 7 8 HH W AT E (A TBWASF19, XI5 /2 protothread
BRERNEFEI), wh By, RAFATH(s=_LINE )& 2] case LINE_ . 4
ZIEFE RO RS, M PROCESS BEGIN()HF4AHUT, Mz RIS H X &iEH]
switch(process_pt->pt), M IMIBEE] E— g i 77 (B) case _ LINE_ ), 4kZE4047 .

4) FHERE
HEREIE 3 AMIRAS, 5 LWR:

#define PROCESS STATE NONE 0 /*Z5lF Linux RZHMEURE, SHECEL, HZEE MR
M g/

#define PROCESS STATE RUNNING 1 /*#EFE IEEFAT*/

#define PROCESS_STATE CALLED 2 /*5zfx_ESf2iR[A], FHARAE Ic {5*/

5) needspoll

f&l 1M 5 2, needspoll Jy 1 HIHEREA H S e . BAARRI N, HRGHH
process_run()pR LT, fEFTA needspoll Fr&E N 1 FIIEFEFNIEIT, W/E A MNFEALFRAFIEUH T
— AN 4 A B R T R

55 needspoll AHRH 55—/ N2 & poll_requested, TR RS & BALLE m L e st iz,
RIS IE R Gt T A R H needspoll A 1.

‘ static volatile unsigned char poll requested; ‘

o HEBHERX
BT ERotr, AR E i, 153000 T EREER process_list:

process () process | process_2
struct process *next P struct process *next gl struct process *next  m—jge NULL
const char *name const char *name const char *name
char (* thread)(lc, ev, data) char (* thread)(lc, ev, data) char (* thread)(lc, ev, data)
struct pt pt struct pt pt struct pt pt
unsigned char state unsigned char state unsigned char state
unsigned char needspoll unsigned char needspoll unsigned char needspoll

B ContikilbfREER (1 N EM Lz, 145K
o BIEBELK SR
B 3ERE 32 32 iy PROCESS % (7 B #ER2) A1 PROCESS THREAD % (GE SCHEFE AT T 44)

S, VETEHET— 2 helloword 7047, JAZNHEFE H process_start BRIEERL, 2B INA 2]
HEARRER 1K

4.8 HFE. B, etimer =FH KR

HEFE process. Ff4: event data. etimer #/& Contiki FIAZ OEIELEH), FHIX=F KR,
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AT B X5 R GE B

¢ HHMHE etimer XA

HRPRT LA A RIS AR b, WA R e ds AR, N ERSEE AN
1M etimer J& T € i 28 FHAF A —FF, 7T CAER R AL Contiki R etimer H51 >k, 775 BE(H
etimer_process RA M FEE BE) o

Y etimer_process HATHS, 23] etimer § 5%, U etimer /2 5A 2, A timer
B AT EMF PROCESS_EVENT_TIMER WA A AFH, JFI% etimer B A% & p 48
] PROCESS NONE. 7EiXH., PROCESS NONE HF#riHiZ% etimer /& 75 21, BA%L etimer
expired 2R 4 etimer 1 p /& 754617 PROCESS NONE R HIWi1Z etimer & 75 211

¢ HEL etimer XA

etimer 45 process A E—— X RIFIEFR, —A> etimer & €€ —1 process, {H process
AN—EIE1FYPE etimer. etimer H & —MUFRFHFE T,

o HESEHMXR

IO FALLS IR, JUE - DFEIAELEAS, IR R, BTl AR
A LA R 22 AN AR (RIS A 2 A SRR E SRR SR, 10— DAl DA 3k ea i
AR, BNZFF AR p R4, MM do_event RHUN, A BEREHER A BEREHRN
B4,

4.9 JERS 537

RAJRE, PAT—RIVIGIGER O P RS, #E RS RF I etimer proces
s, 1M J& )8 8HEFE print_hello process 1 print_ world process.

o JRHY

DG A AT SERR AR, I

//filename:process-interact.c FEFE[H] 52 B
#include "contiki.h"

#include <stdio.h> /* For printf() */
static process_event tevent data ready;

/%7 B PR AN AR/

PROCESS(print_hello_process, "Hello");

PROCESS(print_world_process, "world");

AUTOSTART PROCESSES(&print_hello_process, &print_ world process); /L% IEFEHJE )

/*5€ X3 FE print_hello_process*/
PROCESS THREAD(print_hello_process, ev, data)
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Lrmsi
{

PROCESS BEGIN();
static struct etimer timer;
etimer_set(&timer, CLOCK_CONF_SECOND / 10); //#define CLOCK_CONF_SECOND 10 ¥ timer []
interval %A 1
printf("***print hello process start***\n");
event_data ready = process alloc_event(); //return lastevent++; #r & — N F/F, FL LR-RH -4
unsigned char B >RARIRAN [F] 44
while (1)
{
PROCESS_WAIT_EVENT_UNTIL(ev == PROCESS_EVENT_TIMER); /Bl etimer F| ¥4k S44AT
T A A
printf("Hello\n");
process post(&print world process, event data ready, NULL); // f& i = » F 4 %
print_world_process, FLE|NZ XA EZF A
etimer_reset(&timer); /8 & € I 4%
}
PROCESS_END();

}

/*5€ X FE print_world_process*/
PROCESS THREAD(print world process, ev, data)
{
PROCESS BEGIN();
printf("***print world process start***\n");
while (1)
{
PROCESS WAIT EVENT UNTIL(ev==event data ready);
printf("world\n");

}
PROCESS_END();

HEFE print_hello process — E.#447 ¥ PROCESS WAIT EVENT UNTIL(ev == PROCESS
_EVENT _TIMER), Wi etimer 8% EIH, HREMHEERD . % 22347 print_world_process, 1+
$47 %] PROCESS_WAIT EVENT UNTIL(ev == event_data_ready)#7 /& (X4 print_hello_pr
ocess 7% post ). TG FHHE LPAT RGLIHEFE etimer_process, # Al etimer 2 HA, NI
4k ZE4UAT print_hello_process, FTEl Hello, Ff{%i%iZH{f event data_ready 5 print_world_proce
ss, HJUAMK timer, £5H4T%] PROCESS WAIT EVENT UNTIL(while JBfEIF), kiRl
% 22 HAT print_world_process, #TE0 world, fF#47 %] PROCESS_WAIT_EVENT UNTIL(ev
== event_data_ready) X AL . FRIRPAT RGLIHEFE etimer_process, WL EHAT.

1) PROCESS WAIT EVENT UNTIL %

//PROCESS WAIT EVENT UNTIL(ev == PROCESS EVENT TIMER);

/*%: PROCESS_WAIT_EVENT UNTIL, HE#|%AM c AEM, HEFEA 1T L4k SEn) F gk
#definePROCESS_WAIT EVENT UNTIL(c) PROCESS YIELD UNTIL(c)
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#definePROCESS YIELD UNTIL(c) PT YIELD UNTIL(process pt, c¢) //Yield the currently running
process until a condition occurs

#definePT YIELD_ UNTIL(pt, cond) \

do\

{\

PT YIELD FLAG =0;\

LC_SET((pt)->lo); \ /E: (RAFHT A, T UMK B FFHAHAT 11
if(PT_YIELD FLAG == 0) || !(cond)) {\

returnPT_YIELDED; \

A

}while(0)

#defineLC_SET(s)s=_LINE ;case LINE :/fRA7AT%%, BP Ic & B aki% LC_SET A 7E AT

MIEACHS AT LAE Y, 55—k $h47 PROCESS. WAIT EVENT UNTIL & 2t (KA
PT_YIELD FLAG==0 NE, < H#EHAT return PT_YIELDED).

ZHERE N — kAR %, S & M PROCESS BEGIN() T4, 1fi PROCESS BEGIN
FREWFKIER): H—, % PT YIELD FLAG # 1; 3, switch(pt->Ic), MTM#EkFEF case
_ LINE (WL IRV FIvERE) . HeE AW if 21F, UL PT YIELD FLAG=1, #%MHFANE,
WIASAT return, REEJEEEMNAS, MITMTREREEEE AT .

2) process_post PR%L

e E (LBr—H TR T
//process_post(&print_world process, event data ready, NULL); BJ4EZ {4} event data ready HIAZHAFBA
]

intprocess_post(struct process *p, process_event_t ev, process_data t data)

{

staticprocess_num_events_t snum;

if(nevents == PROCESS_CONF_NUMEVENTS)
{
returnPROCESS_ERR_FULL;

}

snum = (process_num_events_t)(fevent + nevents) % PROCESS CONF NUMEVENTS;
events[snum].ev = ev;

events[snum].data = data;

events[snum].p = p;

++nevents;

#if PROCESS CONF_ STATS

if(nevents > process_maxevents)

{
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process_maxevents = nevents;

}
#endif

returnPROCESS_ERR_OK:
}

3) etimer_reset E%}

/*Reset the timer with the same interval.*/
voidetimer_reset(struct etimer *et)

{

timer reset(&et->timer);
add_timer(et); /717 WL AT TH
}

voidtimer_reset(struct timer *t)

{

t->start += t->interval; /

}

5. SERIP IR

1) %% contiki RGIENS (AR ZATE&E I, WAHE I

W= G E Y contiki RFEUEAS H 3¢ contiki-2.5 #5 W E Cygwin FF R I 2245 H 3
\home\Administrator H3% Fo KT Cygwin MBI 23, WA A& 1A %(1.2.2 IPv6
BBy, X R,

W Cygwin 335 home H3 Fi% A Administrator H 3%, Ui BHIE K B it Cygwin 3
i, FEGREEA W] B30 Administrator H 7 H 5%

2) %l Cygwin
FTIF Cygwin JF R EE, EREdEL. #EARINIEE DLE) contiki-2.5 H3x~, @& Fs:
[ & ~/contiki-2.5 ESRCE ™

% cd shomesAdministratorscontiki-2.

S 1=

Makefile.include README-EXAMPLES core examples

README apps cpu platform
README-BUILDING compile.enu doc rpl-horder—router
3 o
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3) W H IAR JwiFas A &

Cygwin JT & P53 48 F A 1 2235 ) AR EWARM R8540 3% T 5, KR IRE oA
IAR T H 22388845, A ] DU F AR 9G4 B L B RS CREREAT 2 AR 2

AT, compile.env 1% (JERE A1 compile.env HFEE N ) BIA] 58 A B 1R E

€ ~/contiki-2.5 SRRl

% cd shomesAdministratorscontiki-2.5~

S 1=

Makefile.include README-ERAMPLES core examples

README apps cpu platform
README-BUILDING compile.enu doc rpl-horder—router

S . compile.enu

Hr compile.env SCHFIN 4 A:  export PATH=/cygdrive/c/Program\ Files/IAR\
Systems/Embedded\ Workbench\ 5.4\ Evaluation/arm/bin:$PATH (H:H'/cygdrive/5| H windows
BN R R EH P AT LURYE 3 O 5T ) TAR 2238 B A T2 2

18 vi g% cpu/stm32w108/Makefile.stm32w108 SCAF, ARFE TAR SZFr i) 2235 B A2 3T
Beg nRzaicaBsiIARBS0, T

G ~/contiki-2.5 el D

ifdef IAR

5<{info Using IAR...Z

IAR_PATH = C:rProgram™~ Files“ “{x86%2>~-IAR% Systems~- Embedded* Workbench~ 5.4 Eu
aluation

A o e A AT AT TTIL Y w

t{error IAR_PATH not defined? You must specify IAR root directory’

it Define the CPU directorwy

4) %Pk process-interact F£/7

HEN contiki-2.5 H3& TN examples/SL56 H 5% B )R b L SL5 H 3% 02_process-interact
BRI HZET, IFENZEF.
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FiREEE
( e PIIEE B IE Z R R B LI5S B
B ~/contiki-2.5/examples/02_process-interact |ﬂ|ﬁ]

platform
README-BUI LDING compile.env rpl-horder—router

% . compile.env

¢ cd examples/B2_process—interact./

contiki—mh851.a ohj_mh851 process—interact.c
contiki—mh85%1 .map obhj_native process—interact.mb851

¥

#4417 make TARGET=mb851 clean (TARGET=mb851 $&E£I %1 &), ik LAEH A
A

B - /contiki-2.5/examples/02_process-interact |ﬂ|ﬁ]

S 1s
Makefile contiki—mh851.a obj_mh851 process—interact.c
README contiki—mh85%1 _map obj_native process—interact.mbB851

% make TARGET=mb85%1 clean

Using IAR...

rm —f *™ ¥cope core *.SPEC N
#*_last *_map
* cprg *.hin *.data contiki*®.a *_.firmware core—labels.5 =*_ihex =*.ini “
*¥_Cce ¥_CO

rm —rf ohj_mh851

-

H AT make TARGET=mb851 447 % 7%:

B - /contiki-2.5/examples/02_process-interact |ﬂlﬁ

*_lst *_map
#_cprg *_hin *_.data contiki®.a *_firmware core—labels.8 ##_.ihex #*.ini “
*.cE ¥.C0

rm —rf obhj_mh851

% make TARGET=mb851

Using IAR. ..

iccarm —DCONTIKI=1 —-DCONTIKI_TARGET_MB851=1 ——endian=little ——cpu=Cortex—M3 -e —
—diag_suppresz PaB58 -D BOARD_HEADER=“"hoard.h-'" —-D BOARD_MBBS51 -D “PLATFORM_HEA
DER=~"halsmicroscortexmdcompilersiar.h~"" —-D CORTEXM3 -D CORTEZM3I_STHM3IZW188 -D
PHY_STH32W188%X —D DISABLE_UWATCHDOG -D ENABLE_ADC_EXTENDED_RAMGE_BROKEM -D _ S0
URCEFILE___ =“"rimeaddr.c~" —1C obj_mh851 -I C: Program* Files“ “(xB86%>-IAR“ Suste
msEmbedded> Workhench> 5.4% Evaluationsarm-inc ——dlib_config=DLib_Config_Mormal
.h —Ohz ——no_unroll -I. -I..-/..rplatform mhE51-. -I..-._rplatform -mh851-dev -1I.
Al soepwsstn32uwlB8 . T L L Acpusstn3 2wl BB den Tl L/ e psstm3 2wl BB hal 1oLl

HE, —MYRIFERT, 5 clean DA N LFE, i/ make TARGET=mbS851 clean iy % -
5) F#EFEF, BT
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TT e Sei i 45 H s, (3 T-OB 15 E 28 F1 J-OB #4H0%ER: IPve Bilk, EidF&E K
cpre o p R B H AR, BUUEECE S b IPve WA ST AR SLE, KON HA DE R RS
FW ERRS232 i, 2 JGRIATE Cygwin A58 FEEE FEFET -

Be5 2RI, 4 clean:
B ~/contiki-2.5/examples/02_process-interact |££|éj

s 1=
Makefile contiki—mb851.a obj_mh851 process—interact.c
README contiki—mh85%1 _.map ohj_native process—interact.mhB851

% make TARGET=mb85%1 clean

Using IAR...

rm —f *™ ¥copre core *.srec “
*_ 1lst *=_map
* cprg *.hin *.data contikix*.a *_firmware core—labels.5 =_ihex =_.ini “
*¥.ce ¥.co

rm —rf ohj_mh851

YRI5 1247 make TARGET=mbS851 process-interact.flash fy 2 1THE S
B - /contiki-2.5/examples/02_process-interact |££|th

XCOFE COTE *.SPEc ™
*_lst *=_map
#_cprg *_bin *_data contiki®.a *_firmware core—labels. % #_.ihex #*.ini “
*.CcE ¥.c0
rm —rf ohj_mh851

% make TARGET=mbh851 process—interact.flash

Uszing IAR...

iccarm —DCONMTIKI=1 —-DCONTIKI_TARGET_MB851=1 ——endian=little ——cpu=Cortex—-M3 -e —
—diag_suppresz PaB5i8 -D BOARD_HEADER=“"hoard.h-'" —-D BOARD_MBBS51 -D “PLATFORM_HEA
DER=~"halsmicroscortexmlcompilersiar.h~"" —D CORTEXM3 —-D CORTEXM3I_STHM3IZU1BA8 -D
PHY_STHM32W188%X —D DISABLE_UWATCHDOG -D EMABLE_ADC_EXTENDED_RAMGE_BROKEM -D _ 50
URCEFILE__ =“"rimeaddr.c*" —-1C obj_mb851 -I C:- Program™ Filesz“ “{(xB86%>-IAR% Suyste
msEmbedded> Workhench% 5.4% Evaluationsarm/inc ——dlib_config=DLib_Config_MNormalllg

Je 5 SE R SRR I TS R
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B ~/contiki-2.5/examples/02_process-interact

Copyright (C)> 2887-208% IAR Systems AB.

Loading process—interact.mb851
Saving hinary file to process—interact.hin
- Atonlssstm32usstm32uw_f lashersstm32u_f lasher.exe

: Programming user flash
: Erasing pages from @ to 21...
: Done
: Resetting dewvice
: Done
m process—interact.bin process—interact.co

INFO: done

RS B3 IAR 55T
o O EETEHIE R

H I8

: 8TM32W flasher utility version 2.08.8bh2 (Thu May B5 16:35:15 2011>

E——

—f —» process—interact.h

R &Rz IPve fidk, Wa] PUE H 6 L IPve MR A A B T 39k 2R (0001 )i HE R

) Debug UART H: 11,

LE HEL I 4T T e O A i, IR,
fr, TR, BIATEE 2 IPve BB AT ENHIME B

@l AccessPort - COM3(115200,N,8,1) Opened

VRFR 115200, 58856, 8 B, 1 fifFik

= B et ]

IR REE BBV EEM) IR BfE0) EEH)
3 A i
CRIFE
Terminal Monitor

& |[Erex (b B | 52

ET#E RS 1.37 Buid 1370

Hello
world
Hello
world
Hello
world
Hello
world
Hello
world
Hello
world
Hello
world

Bk © it FHEB  |Plain Text TR

m

ITR [C]ETS [|] Max Size < B4KB

00000000:

Conm Status 13 ISR RING RLSD (CD) CTS Hold ISR Hold
e EE0

RLED Hold

X0FF Hold
il 408 COM3(115200,N,81) €
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SEIG = BT RPL B BN B E S
. SEIG H K

B 5B Contiki 2%t F IPv6 riX UDP Zfs 7i%k.
B [ fi# Contiki 24t F RPL 2L R

2. SEEGIFIE

W fff: ICS-IOT-CEP ##sLi-F &, PCHL, J-OB f F &A1 J-OB FER
B %ff: Vmware Workstation +RHEL6 + MiniCom/ 2% #¢ ¥, Cygwin +IAR EWARM, contiki

0S, Hi &
3. ERAR

B YfEsCElFET RPL A IPv6 AR5 A5 IPv6 19 & AR A 31 A A8 H o

4, LIS R

[HEN

4.10 RPL (Routing Protocol for LLN) i

¢ RPL i/

IETF RoLL (Routing over Lossy and Low-power Networks) T/EZHF 2008 4F 2 H 1%
S, J& T IETF B AU AR, B0 THE IKDAEM 2% IPve B M TE . RoLL
TARH R EER R NEA N 5B 7ok aE, HRTC&HE 7 4 NN H 7 SR B &
R, BHFEREESIMN A (Home Automation, RFC5826). Tolkf% I H (Industrial
Control, RFC5673). 31iMF (Urban Environment, RFC5548) 5 H3h1Lv
(Building Automation, draft-ietf-roll-building-routing-reqs) .

AT HIT HIE AR IIFE N 25 2% B B, RoLL LAEZH & So X A 1A% 8% 2% I 4% 1) i el
PSGHEAT T 58 M, LAEZHSCHR draft-ietf- roll-routing-survey 73 #1 1 AH I HM SR £ DA K&
AR RIEHHFE T B8 PP B AR IR SR € B8R . RoLL TAE4 A draft- ietf-roll-routing-
metrics B 5 PN TT RN E EARPR, — 7 /2 1 RUESRFE PR, BHET RORE, AR, Y
MEEEL (Hop Count); 55— J7 2R IR R, RIGEERR A3, BEEGAEIR . BRI SE M.
ETX. BEEE O (RKAOANFEGRERD. 7 BshAkd, W R0s T LS His ki

(Objective Function) SRFE & WAl | X L858 R brokiE B R8T

FEREHREOR . BEMILA S E EARARSE TAERI AL B, RoLL TAEAHW il I RPL
(Routing Protocol for LLN) #p. RPL ¥l H R & —A TAEH A (draft-ietf-roll-rpD), ©
ZHH R 19 AR
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RPL A A ARS8 R 45 5% B0, B X IR T AEAT 153 90 4 v ) i el i) R 85 18 1Ry 5 B P
RIS B T2 755K, RPL #lebit i m FER AL o T p S0P A 0 2 45 R N2 P 1
EE ORI ACEE, M FHRFE R K,  ml BB AN B i 7 2 A2« RPL &M
BB, ERE > DODAG,  H Bt e M2 b (4475 s3] DODAG R. iR
2 ) S e T AR BE RN S T, X RARZ IREI . Herb 32 2R R AR DI FEA 15 2%
T R BEERA PRAOVE T - BEHCIRZS B PP BCE 5K, ERHEKEN TR, Bl T
[F]2F LSDB =il . DAG RJ UG R 1EH A 1), DAG MR stidid | #6 i IR
] 2% A oA Ui e I 4 v ) — R AN AR SR RIS R, ARJE T R B R B R R AR DL A

o
¢ RPL HIEEEHEAE

RPL PR SCHF 3 R SRR R A 8 (5 A -
® (RINFET RB E A2 S B S AEE
® BRI MRIIAE T RN R B 2 RS

® U\ SARTIHET s (8] 5 B s B IEAE
Rank =0

¢ RPL AXRIE

1) DAG (Directed Acyclic Graph): A [FAEMEIAE . — AN LS LA TEIEAE R TT
A A

2) DAG Root: DAG R DAG WA MG . BOSELZIRIEIAR, Fr
PLIZ I AT H 1 DAGs U AUA /0 —A> DAG R, It HATH BAEL b — MR A

3) DODAG (Destination OrientedDAG): [ [/ B FIH A M AETE A . PLEpi—ANH
(R A AR K DAG.

4) DODAGRoot: —> DODAG K] DAG ™1 & . EAffEe7E DODAG WifH#H 23—
D2, JUHZE R HEAE DODAG WERAME, JFFEH/ A DODAG i i 31 HAth i
LA

5) Rank: “EZ. — A RIERSUE 1% RN T HART 58T > DODAG HRAY
A .

6) OF (Objective Function): HAFRERE. w X TEHERE, &EEH, PLUAHCEREL
W HoRTHE H Rank fH. tb4h, OF 481 77 DODAG W WHATGE ALY AT T %
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DODAG-

7) RPLInstancelD: — M2 HMHE—FriR. E A 4H[E RPLInstancelD ) DODAG L=
AHIE ) OF .

8) RPL Instance: RPL 52ffl., FE=E[E—> RPL InstancelD 11— PELE 21~ DODAG [f]
/N AN
l % = o

¢ RPL #ME

RPL H#LE, —4> DODAG B — R¥IHA FIERRIT A, Z %A BEZA .
RPL it #41& MBS £ 3] DODAG R %25 &k 44 DODAG. S5#IEHIMELL,
DODAG #t T2 & Hik1%. £/ RPL B A MM, Bl LA —A ek 24
RPLInstance. £ RPLInstance H171EZ > DODAG, %1 DODAG #iH — M ANF)
Root. — AN AT LLIDAAIE ) RPL Instanace, {H &fE—> Instance W REE/ET—
DODAG. K2 {7x T H RPL #4911 2% 4 4]

RPL instance 1 S11 RPL instance 2 S22
Root i i 14 RootHR 5 £ RootfR 14 % Q

DAG ID 2 DAGID3 <

DAGID1 /

@ S
S o/ @ O

P e e ®
O @

RPL M 7T 3 FiEE, KEIDODAG fEE%% (DIO), DODAG H HHbif & x4
(DAO), DODAG 5 EiEK (DIS). DIO JHE&H RPL 1 kIEN, Kilid DODAG 1
ERIFHE,  [Ht DIO T DODAG &I HAIZEdy . DIO @i ik ity 17—y
MRS E . DAO JHEH T7E DODAG A in FALRE H I 2, DOEFAH T AR h R
K32 HF P2MP Al P2P i . DIS JHE 5 IPve B{HiE R EAMEL, HT KB K DODAG
MBI RPL 15 51k DIO HE.. DIS o E3&A M inrE k.

¢ RPL ¥ihi#Er

YN ERBZ S DODAG ABER (ATRge R e i m i a), EaHZ MMM
MR E & BN 1% DODAG. —H—AN i A#]—/> DODAG H, ‘EmteiA 2
DODAG 1RIVEEH (AT 2B H ). 7E£ DODAG 1, K diLimsr Jyim BBk s e T
B ) B E AR R B M AR IS BAR T A, AT RASCRE MP2P (2 IR A%
s 1) B B R R MR s AR B A, T BASEHRF P2MP (KR EIZ 5D A P2P
CREI D . P2P AR sidnt i 2% i B — /M ae Rk H I 2810 2, 285 kAT W)
TEEHAE . ST T AT EFAT P2MP A1 P2P fEHI MR 1E, [ PR A T T,
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) 8% S iE T DIS A1 DIO JEESRE. HAELIMAE DAG K S 2 e i ik
X ZFHBET DIO WE, DIO 1H% T DAG WEAREE. HWAMAN DAG I, <z
ARET SR IE) DIO W, T ARESA DIO H1 Rank 18, &FE—NEVET SENR
FEMIARZH A, SRIEHETE OF 11 H A COfF DAG Hff) Rank . T ASMAZE| DAG f5, 1
ZERTHLRIE DIO R . 54k, st Pl &%k DIS e, ik e SRS DIO JH
=]

iCho

o) N i@ DAO Fl DAO-ACK JH B R5E. DAG FHHT AaEN R Ak
% DAO HE, BHAE Tz AfHKISEE. K143 DAO HEE, SZ%47T
TEMIRER, JFFEN DAO-ACK. XFEELEFATEE I, @i i 2% VU EC sk vT PAAE S s
% e 2 H s

o [] B8 S A [B] B A AL A

SEGMNEAE, R BEVIIE I T TR R R A AR EVE R AL Bl AT e
f#4E. RPL ABEMRA_EORUEVH BRI, X MAE ZAE I 2 b8 AR KR pL,
I HIXATREAKIE & A BRI ARG E 3R 5E . RPL i 138 i 040 6 A2 S0 UE 1 [ A AL
HPENEA, RERERER . RPL A 4% 3 A 1) [B] 5 388 G A -

1) IR S BRI Zo KT E 200 A DAGMaxRankIncrease HIA1,  HfIX
AN A SOV AE AR T R AT A

2) — A EAR RV RN IR E A DODAG TR FIR KA E, LU DODAG
AT EE, XRETT BRI R R AR ES SE . RPL A 1 % ) G A LA 3 i 2 e 0 1 6
Sk ABESE B AL R B % F P A . I R kR B AL B DAL BRI E X (CIRARES) .
T AR B e EAL,  PAIGAIE IE AR5 R /82 T 00 (a1 B fy, 32 B T4l
DODAG A—F(H:H).

4.11 Contiki ¥ IPv6 Hihl 4B

1E IPV6 W, —FhFR AR H BIACE MIALH 8 H EUL-64 Hutik>k B ZhBCE IPVe b,
EUI-64 ¥ A EIP e ME—FRIRAT, AT MAC-48 Huht, HFEH T FireWire. IPv6.
802.15.4 H. FTBTCIRA B AL B 2 IBE M2+ i% A DHCP RS2 IHM T, VTS BT
fic & IPV6 ik FHLH .

TAEFTE: E3 48bit FILLKMN MAC Hilib3™ @ Ak 64bit, FHAE—A 64bit [IRTZR S

1) K 48 A2 MAC Huhit MR TR 9 FF,  $i N — Nl @ 20{d FFFE;
2) 5 T AR By, IR ERIE 0, AN IR ESRE 1, mARA 0;
3) Bk 64 A7 4% BT R IX S — AN SE ) IPV6 Huhik .

BRI fE MAC sk, 55 7 BRF N | R ARE B, Oy 0 Ron B BREHE; 1E
EUL-64 #%30r, 55 70608 | Fon&kifE—, 0 FonAtiE—.

455 IPve M (TPve Hidik Ay 128 £i7, 16 A1)
HE MAC M.
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uip_ip6addr(&ipaddr, Oxaaaa, 0, 0, 0, 0, 0, 0, 0);/#% & T 64 151 Fr) M 25 i 4%
uip_ds6_set_addr_iid(&ipaddr, &uip_lladdr);//sk ¥R FH B ZhECEHLEIFN R T /5 64 A7 EHLFHEE 5
uip_ds6_addr_add(&ipaddr, 0, ADDR AUTOCONF);

HZEWRE

uip_ip6addr(&server ipaddr, 0x2002, 0xc0a8, 0x64, 0xfttf, 0, 0, 0, 1);

void
uip_ds6_set addr iid(uip_ipaddr_t *ipaddr, uvip lladdr t * lladdr)
{
/* We consider only links with IEEE EUI-64 identifier or
* IEEE 48-bit MAC addresses */
#if (UIP_LLADDR LEN == 8)
memcpy(ipaddr->u8 + 8, lladdr, UIP_ LLADDR LEN);
ipaddr->u8[8] "= 0x02;
#elif (UIP_LLADDR_LEN == 6)
memcpy(ipaddr->u8 + 8, lladdr, 3);
ipaddr->u8[11] = Oxff;
ipaddr->u8[12] = Oxfe;
memcpy(ipaddr->u8 + 13, (uint8 t *)lladdr + 3, 3);
ipaddr->u8[8] "= 0x02;// %
#else
#error uip-ds6.c cannot build interface address when UIP. LLADDR _LEN is not 6 or 8
#endif

}

4.12 Contiki F ] UDP 4w

ContikiOS SZH | TCP/IP ¥hislAk, (EAEARAERT Socket BR%EL. 7E IPv6 W EH, EHFH
CURFIR I R . G2 5 20,
¢ Contiki F Socket ZgFE

7E Contiki H, TFEUITF:

D EoeEsd— MR udp new #H7— udp EHE:

‘ server_conn = udp _new(NULL, UIP_ HTONS(27000), NULL); ‘

2) #XJ5 bind:

| udp_bind(server_conn, UIP HTONS(UDP_SERVER_PORT)); |

3) FWNKIE

Contiki FEISCE T & FARIPLHISEE, M topip_event FAFES, A
tepip_handler(), 7EIX ™R £ H ) Ab B3 1 s -
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if(ev == tcpip_event) {

EUEEE IR FELREFH

tepip_handler();

H
//tcpip_handler AR 1T Wi 21 ) B8 AL uip_appdata 45 7] ) [X 35
static void tcpip_handler(void)

{
char *appdata;

//pasing
if(uip_newdata()) {
appdata = (char *)uip_appdata;

oSS ACIE

uip_udp_packet sendto(server conn, buf, strlen(buf),
&server_ipaddr, UIP. HTONS(UDP_SERVER PORT));

Hrr, 2% server conn A udp %E#: 5, server ipaddr NE KA IPv6 Mtk
4.13 REERAG 4T

udp-server.c ASLEGKH IPve HRTT SE MRS 48, HEZAMWT:

e &
static void

tepip_handler(void)/*fE A i AR £ A B pR £ +/

{

char *appdata;
if(uip_newdata()) {/uip_newdata()> N F, BIIZEFEZERE I FHIA AIEHHHRE -
leds_on(LEDS GREEN);
clock delay(8000);
leds_off(LEDS_GREEN);
appdata = (char *)uip_appdata;

appdataluip datalen()] = 0;
PRINTF("DATA recv '%s' from ", appdata);
PRINTF("%d",
UIP_IP BUF->srcipaddr.u8[sizeof(UIP_IP BUF->srcipaddr.u8) - 1]);
PRINTF("\n\r");
#if SERVER REPLY//Jf A & X
PRINTF("DATA sending reply\n");
uip_ipaddr_copy(&server conn->ripaddr, &UIP [P BUF->srcipaddr);

uip_udp_packet send(server conn, "Reply", sizeof("Reply"));
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uip_create unspecified(&server conn->ripaddr);
#endif

}
}
/* &
PROCESS THREAD(udp_server process, ev, data)
{

uip_ipaddr_t ipaddr;

struct uip_ds6_addr *root_if;

PROCESS BEGIN();/*i#F2 T 3 */

PROCESS PAUSE();/* i3t £ H & */

SENSORS ACTIVATE(button_sensor);/* i F i */

PRINTF("\n\rUDP server started\n");

#if UIP. CONF_ROUTER//#Z75 & . RPL
#if 0
/* Mode 1 - 64 bits inline */
uip_ip6addr(&ipaddr, Oxaaaa, 0, 0, 0, 0, 0, 0, 1);
#elif 1
/* Mode 2 - 16 bits inline */
/5B 1Pv6 Hidik*/
uip_ip6addr(&ipaddr, Oxaaaa, 0, 0, 0, 0, 0x00ff, 0xfe00, 1);
#else
/* Mode 3 - derived from link local (MAC) address */
uip_ip6addr(&ipaddr, Oxaaaa, 0, 0, 0, 0, 0, 0, 0);
uip_ds6_set addr iid(&ipaddr, &uip lladdr);
#endif

uip_ds6_addr add(&ipaddr, 0, ADDR MANUAL);

root_if = uip_ds6 addr lookup(&ipaddr);/fs: 7% [F] %

if(root_if != NULL) {
rpl_dag_t *dag;
rpl_set root((uip_ip6addr t *)&ipaddr);//¥% & DAG root N ipaddr
dag =rpl_get dag(RPL_ANY INSTANCE);/3kfS RPL_ANY INSTANCE #xiRff] DAG
uip_ip6addr(&ipaddr, Oxaaaa, 0, 0, 0, 0, 0, 0, 0);
rpl_set_prefix(dag, &ipaddr, 64);//1 & DIO jH £ DODAGID
PRINTF("\r\ncreated a new RPL dag\n");

} else {
PRINTF("failed to create a new RPL DAG\n");

b
#endif /* UIP_CONF_ROUTER */

print_local addresses(); /*3TE[1HLiEAE 5 */

/* The data sink runs with a 100% duty cycle in order to ensure high

packet reception rates. */
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NETSTACK MAC.off(1);
/*UDP k55 E2 L%/
server_conn = udp_new(NULL, UIP. HTONS(UDP_CLIENT PORT), NULL);
udp bind(server _conn, UIP. HTONS(UDP_SERVER PORT));

PRINTF("\r\nCreated a server connection with remote address ");

PRINT6ADDR (&server conn->ripaddr);

PRINTEF(" local/remote port %u/%u\n", UIP_ HTONS(server conn->Iport),
UIP_HTONS(server _conn->rport));

while(1) {/*4b3 UDP 4 €%/
PROCESS_YIELD();
if(ev == tcpip_event) {
tepip_handler();
} else if (ev == sensors_event && data == &button sensor) {
PRINTEF("Initiaing global repair\n");
rpl_repair_dag(rpl_get dag(RPL_ANY INSTANCE));

PROCESS END();/* i FL 45 i */

udp-client.c ZANSELGRH 1Pv6 5 s/ E R i, H BB UIT:

/= Y
PROCESS(udp_client_process, "UDP client process");//5€ X udp_client process #F2
AUTOSTART PROCESSES(&udp_client_process);/INN 2 _F L H A 2h 51 3%

/= Y

static void
tepip_handler(void)
{

char *str;

if(uip_newdata()) {
str = uip_appdata;
str[uip_datalen()] ="0";
printf("DATA recv '%s"\n\r", str);

j
Je i

static void

send packet(void *ptr)
{
static int seq_id;
char buff MAX PAYLOAD LEN];
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seq_id++;
PRINTF("\r\nDATA send to %d 'Hello %d"\n",
server_ipaddr.u8[sizeof(server ipaddr.u8) - 1], seq_id);
sprintf(buf, "Hello %d from the client", seq_id);
uip_udp packet sendto(client conn, buf, strlen(buf),
&server_ipaddr, UIP._ HTONS(UDP_SERVER PORT));

}
/* &

static void

print_local addresses(void)
{

int 1;

uint8_t state;

PRINTF("\r\nClient IPv6 addresses: ");
for(i=0;1<UIP_DS6 ADDR _NB; i++) {
state = uip_ds6_if.addr_list[i].state;
if(uip_ds6 _if.addr list[i].isused &&
(state == ADDR_TENTATIVE || state == ADDR_PREFERRED)) {
PRINT6ADDR (&uip_ds6 if.addr_list[i].ipaddr);
PRINTF("\n\r");
/* hack to make address "final" */
if (state == ADDR_TENTATIVE) {
uip_ds6 _if.addr list[i].state = ADDR PREFERRED;

}

}
P2 %

static void
set global address(void)

{
uip_ipaddr t ipaddr;

uip_ip6addr(&ipaddr, Oxaaaa, 0, 0, 0, 0, 0, 0, 0);
uip_ds6 set addr iid(&ipaddr, &uip lladdr);
uip_ds6 addr add(&ipaddr, 0, ADDR_AUTOCONF);

#if 0
/* Mode 1 - 64 bits inline */
uip_ip6addr(&server ipaddr, Oxaaaa, 0, 0, 0, 0, 0, 0, 1);

#elif 1
/* Mode 2 - 16 bits inline */

uip_ip6addr(&server ipaddr, Oxaaaa, 0, 0, 0, 0, 0x001t, 0xfe00, 1);
#else
/* Mode 3 - derived from server link-local (MAC) address */

251
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uip_ip6addr(&server ipaddr, Oxaaaa, 0, 0, 0, 0x0250, Oxc2ff, Oxfea8, Oxcdla); //redbee-econotag
#endif
}
1 &
PROCESS THREAD(udp_client process, ev, data)
{

static struct etimer periodic;

static struct ctimer backoff timer;
PROCESS BEGIN();/*i#F2 T 3 */
PROCESS PAUSE();/* it F2 FH Z&*/
set_global address();
PRINTF("\r\nUDP client process started\n");
print_local addresses();
/*UDP k55 3%/
/* new connection with remote host */
client conn =udp new(NULL, UIP. HTONS(UDP_SERVER PORT), NULL);
udp_bind(client conn, UIP. HTONS(UDP_CLIENT PORT));
PRINTF("\r\nCreated a connection with the server ");
PRINT6ADDR (&client_conn->ripaddr);
PRINTEF(" local/remote port %u/%u\n",
UIP_HTONS(client conn->Iport), UIP. HTONS(client conn->rport));

etimer_set(&periodic, SEND_INTERVAL);//7E S € I %
while(1) {/*4b3 UDP %4 €%/
PROCESS_YIELD();
if(ev == tcpip_event) {
tepip_handler();

if(etimer_expired(&periodic)) {
etimer_reset(&periodic);/5E I &% E AL
ctimer_set(&backoff timer, SEND TIME, send packet, NULL);//5€ X [l € i 45, 1% 7€ I #% /2 0K
BB R EL )
I — RHREEERZ, ctimer SEPR R EAE etimer SRIRBIAT . K AMA & w2 — AN FE
}
}

PROCESS END();
h

5. SEI PR

1) 223 contiki RERAY (AR AT C 285 UL, WA DD

¥ 7= i E LN contiki RGUIRIY H 3% contiki-2.5 # W4 Cygwin JF R IFET 2258 H &M
\home\Administrator H & . KT Cygwin JF R 22%E, 16 A F A H = 7N 25 (1.2.2 IPv6

http://www.i-csource.com 252




. HiREEE
LIDIEEE B Z R B SR IEFH ( it
BHOE >, XEAFHIEIR,
W5 Cygwin 3% home H3 Fi% A Administrator H 3%, ¥ BHEIE K &t Cygwin 34

5, w25k A4 3 Administrator P H 3.

2) E[fi Cygwin

FIHF Cygwin JF KM EE, &Rk 2. #EANINIEE DU contiki-2.5 HX T, W& Fx:
[ B ~/contiki-2.5 | = | B | )

¢ cd shome/Administrator/contiki-2.

S 1s

Makefile.include
READHE
README-BUILDING

README-EXAHMPLES
apps
compile.env

core
cpu
doc

examples
platform
rpl-horder—router

-

3) WH IAR fiFasinA &

Cygwin JT & PR 5548 FH 1 T 223 1) AR EWARM FR84 3% T 5., PR B AE R R
IAR TR ZZEEMAT, A R LA FH AR OGS 3 LR RS TAR AT S B A0 R 2

PAT. compile.env a4 (FEE Al compile.env H[AIF /N BT 5 O SE 1) % B

€ ~/contiki-2.5 ESARal x|

% cd shomeAdministratorscontiki-2.5~

S 1=

Makefile.include
READHE
README-BUILDING

README-EXAMPLES

apps
compile.enu

core
cpu
doc

examples
platform
rpl-horder—router

S . compile.enu

Hrf compile.env AF N N:  export PATH=/cygdrive/c/Program\ Files/IAR\
Systems/Embedded\ Workbench\ 5.4\ Evaluation/arm/bin:$PATH (H:H/cygdrive/5| H windows
BT . R BARARE A LIRSS 3 OB IAR AT B

5 1 vi 2% cpu/stm32w108/Makefile.stm32w108 44, HHE IAR S2bnff) 23 ik b 4T
e (R gt suA RS0, .
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Crmss LR YR RN FFELRIESS

G ~/contiki-2.5 | = | B |t

ifdef IAR
¢{info Using IAR...>
IAR_PATH = C:rProgramn™ Files> “{(x86%3-IAR% Sustensz.-Emhedded~ Workbench“ 5.4% Eu

aluation
L AT ATL _TOTILS 't

S{error IAR_PATH not defined?! You must specify IAR root directoryl

it Define the CPU directory

O FERF

HEN contiki-2.5 H 3% T examples/ipv6 5256 H 3% T 4 7= AL E S H 3% 03_p2p XfF#<
NI HET, FFHEANZHEHE.

E: ~/contiki-2.5/examples/ipv6/03_p2p |££|£_h,|

Makefile.include README-EXAMPLES core examples
README apps cpu platform
README-BUILDING compile.enu i [iTH rpl-horder—router

¢ cd examplessipub B3 _p2p/

S 1s

Makef ile obj_mh851 udp——client.c udp—server.c.hak
Makefile . target obj_sky udp—client.c.bak uwdp—server.mbi851
contiki—mh851.a rpl-udp.csc udp—client.mbh851 =y
contiki—mb85%1.map uwdp—client.bin uwdp—server.c

4

147 make TARGET=mb851 clean (TARGET=mb851 1§ X HIF-6), THER T A
A

E ~/contiki-2.5/examples/ipvé/03_p2p |ﬂlﬁ

Makefile ohj_mh851 udp—client.c udp—server.c.hak
Makefile.target ohj_sky udp—client.c.hak uwdp—server.mh851
contiki—mh85%1._a rpl-udp.csc udp—client .mb851

contiki-—mh85%1 .map uwdp—client.bhin uwdpserver.c

¢ make TARGET=mh851 clean

Using IAR...

m —f *™ ¥core core ®¥.srec
*_ 1zt *=_map
#_cprg *_bhin *_data contiki*.a =_firmware core—labels_.§ #*_ihex #*_.ini “
*_.cE ¥.Co

rm —rf ohj_mh851

-
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=
)

qop

-

AT make TARGET=mb851 #5417 4 1%:
B ~/contiki-2.5/examples/ipv6/03_p2p |iﬂlﬁ1

* cprg *.hin *.data contiki*®.a *_.firmware core—labels.5 =*_ihex =*.ini “ -
*¥_Cce ¥_CO
rm —rf ohj_mh851

% make TARGET=mbh851
Using IAR...

iccarm —DUIP_CONF_IPUG_RPL —-DCONTIKI=1 -DCONTIKI_TARGET_MB&51i=1 -DUIP_CONF_IPU&G=
1 -DUWITH _UIPA=1 ——endian=little —cpu=Cortex—M3 —e ——diag_suppress Pa@58 -D BOAR
D_HEADER=~"hoard.h~" -D BOARD_MBES1 -D "PLATFORM_HEADER=~"hal micro-cortexm3 com
pilersiar.h\"" -D CORTEXM3 -D CORTEXRM3_STH32WiA8 -D PHY_STH321HB8HE -D DISABLE
WATCHDOG —-D ENABLE_ADC_EXTENDED_RANGE_BROKEN -D _ SOURCEFILE_ =“"rimeaddr.cx" -1
C obj_mb851 -1 C:-Program“ Files“ “(x86-2-IAR% ESystems~-Embedded Workhench> 5.4
Evaluationsarms/inc —dlib_config=DLib_Config_Mormal.h -Ohz ——no_unroll -I. -I.
e splatformesmb851. -1/l L. /platformsmbBS1lsder 1. L/ L/ L Sopusstn3 2wl B8

.-l sl Lyl L epusstm32ulBB dey -1l LAl L. Cepusstn32ulBBrhal -1l sl Ll L cpusetn32 iy

FE, —MRYIERT, T2 clean L LFE, {#H make TARGET=mb851 clean iy % -
5) FERS IR
TFJE SEE WA BR, fd ] J-OB 1 L2881 J-OB B Feti %z IPve fidl, @ -TF& 1)

P BRI PR H BRAEER, IRFET G L IPve AR S TRAE LIS, RN A DUE T & ER
I RS232 0. 2 JERIA[4E Cygwin P45 NS N LT o

-

5 2 Hi, B clean:

B - /contiki-2.5/examples/ipv6/03_p2p |£|E|éj

Makefile obj_mh851 udp—client.c udp—szerver.c.bak
Makefile.target ohj_sky udp—client.c.hak uwdp—server.mh851
contiki—mh851.a rpl—udp.csc udp—client.mbh851

contiki—mbh85%1 _map udp—client.bin uwdp—server.c

5 make TARGET=mb85%1 clean

Using IAR...

rm —f *™ ¥cope core *.SPEC N
#*_last *_map
* cprg *.hin *.data contiki*®.a *_.firmware core—labels.5 =*_ihex =*.ini “
*¥_Cce ¥_CO

rm —rf ohj_mh851

YRI5 1247 make TARGET=mb851 udp-server.flash & #TH S
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HiRERE
urmms LIRS T LRI S
( E ~/contiki-2.5/examples/ipvé/03_p2p |££|_Jﬂh1

e

HCOPE COFEe *_SPec ™
*_ 1zt *=_map
#_cprg *_bhin *_data contiki*.a =_firmware core—labels_.§ #*_ihex #*_.ini “
*_.cE ¥.Co

rm —rf ohj_mh851

¢ make TARGET=mb85%1 udp—server.flash

U=zing IAR...

iccarm —DUIP_COMF_IPUG_RPL -DCOMTIKI=1 -DCONTIKI_TARGET_MB851=1 —-DUIP_COMF_IPU&=

1 —-DWITH_UIP6=1 ——endian=little ——cpu=Cortex—M3 —-e ——diag_suppress PaBt8 -D BOAR
D_HEADER=“"hoard.h" -D BOARD_MBE51 -D "PLATFORM_HEADER=“'"hal/micro/cortexm3 comni
pilersiar.hv"" -—D CORTEXM3 —-D CORTEXM3_STM32W188 -D PHY_STM32W188XX -D DISABLE
WATCHDOG —-D ENABLE_ADC_EXTENDED_RANGE_BROKEN -D _ SOURCEFILE_ =“'pimeaddr.c™'" -1
C obhj_mh851 -1 C:/Program~ Files“ “(x86%)-IAR% Systems./Emhedded* Workhench- 5._4
Evaluationsarmsinc —dlib_config=DLib_Config_MNormal.h -Ohz ——no_unroll -I. -I.

RS eGSR I T E R
B ~/contiki-2.5/examples/ipv6/03_p2p |iﬂlﬁ

IAR ielftool Ui_6 [BUILT 28i8-82-88 at IARI]
Copyright (C)» 2887-2887 IAR Systems AB.

Loading udp—server.mh851
Saving hinary file to wdp—server.hin
LA stonlesetn32usstm32u_f lashersstm32w_f lazher . exe —f —» udp—=server._hin
IMFO: STM32W flasher utility version 2.8.8bh2 (Thu May @5 16:35:15 2H811>
Programming user flash
Erazing pages from @ to 38.._INFO: done
Done
Resetting device
Done
rm udp—server.hin wdp—server.co

-

RS B3R TAR FHC T H S K.
RS, B ORI BEZE(0001)E 2 KR ) Debug UART H: [,

TE HL T B O Zeum e, IERRRCE, RRER 115200, 0/, 8 B, 1 fifEik
AL, TCHEAHAR EﬂT%%@J IPv6 PEHRIZATFTEIE B (IPV6 fREL BB .
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-

8l AccessPort - COM3(115200,N,8,1) Opened

 Chetiit
PEEET x|

MR FEE) BBV RV TR EFEO)  #EH)

‘;ﬁ E] f; @) BT R ARAE 1.37 Build 1870

Terminal Monitor

M |[Ere (2D B | 2

Rime started with address 0.128.225.2.0.27.224.156

UDP server started
created a new RPL dag
Server |Pvb addresses: ::
aaaa:ff:fe00:1

fe80::280:e102:1b:e09c

Created a server connection with remote address :: local/remote port 5678/8765

m

BE-> @ +7H OFFER  |Plain Text EhthiE BEHUE| [(otR []R1S [|] Mex Size ¢ B4KE
00000000

Conm Status 15 [ J0sk [ |RING [ [RISD (cD) [ |CTS HWold [ |DSR Hold | |RISD Hold | JXOFF Hold

B HE0 =iy 332 COM3{115200,N,8,1) €

b

6) N A
f 1] J-OB /i FL #4341 J-OB FARBUERRATEE — > IPv6 T i, 7 G R+ i ik
Hbriid, ZJGRIAAE Cygwin A NS T 887 .

W52 0T, B4 clean:

[ ~/contiki-2.5/examples/ipv6/03_p2p

Makefile obj_mh851 udp—client.c udp—server.c.hak
Makef ile.target ohj_sky udp—client.c.bhak uwdp—server.mh851
contiki—mh85%1._a rpl-udp.c=sc udp—client .mb851 St d

contiki-—mh851 .map uwdp—client.hin uwdpserver.c

% make TARGET=mh85%1 clean
Using IAR...
rm —f *™ ¥cope copre *.SPEC

#_lzst *_map

* cprg *.hin *.data contiki*®.a *_.firmware core—labels.5 =*_ihex ®*.ini

*.cE8 *¥.CO

rm —rf obj_mh851

J5i24T make TARGET=mb851 udp-client.flash iy 2t

it
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B ~/contiki-2.5/examples/ipv6/03_p2p |i£|£_hj

rm —rf ohj_mh851

¢ make TARGET=mb85%1 udp—client.flash

Using IAR...

iccarm —DUIP_CONF_IPU6_RPL —DCOMTIKI=1 —-DCONTIKI_TARGET_MBBS51=1 -DUIP_CONF_IPU&6=
1 —-DWITH_UIP6=1 ——endian=little —cpu=Cortex—M3 —e ——diag_suppresz PaB%@ —-D BOAR
D_HEADER=~"hoard.h~'" —-D BOARD_MB851 -D "PLATFORM_HEADER=“"hal/micro/cortexm3/com
pilersiar.h~"" -D CORTERM3 -D CORTEAM3_STH3IZ2W1iB8 -D PHY_STH32WiB8xH -D DISABLE
WATCHDOG —D EMABLE_ADC_EXTEMDED_RANGE_BROKEM -D _ SOURCEFILE_ =“"pimeaddr.c>'" -1
C ohj_mh851 -1 C:/Program* Files> “(xB6-D/IAR% Systemszs Embeddeds Workhench> 5.4
Evaluationsarmsinc —dlib_config=DLib_Config_MNormal.h -Ohz —-——no_unroll -I. -I.
e splatformsmb851s. 1./l L. L platformesmbBS1l/dev -1/ /L SopusetmIZul BE
-l Lepusstm32ul BB dey 1L L/l L. Cecpusstn3 2wl BB shal -1l Ll Ll L cpsstn3 2
wlBB/simplemac —-I../../. ./consstm32wlB8 /hal/micro/cortexmd —I../. /.. cousstmIZ2ullg

e 5 SE R o I S 2
B ~/contiki-2.5/examples/ipv6/03_p2p |iﬂlﬁ

IAR ielftool VUi.6 [BUILT 2818-82-B8 at IAR]
Copyright (C> 2887-208% IAR Systems AB.

Loading wdp—client.mh851

Saving hinary file to wdp—client.bhin

LA stonlesetn32uwrstn32u_f lashersstm3d2w_f lasher . exe —f —» uwdp—client.bhin
STM32W flasher utility version 2.8.8h2 (Thu May @5 16:35:15 20811>
Programming user flash
Erazing pages from @ to 38.._INFO: done
Done
Resetting device
Done

rm udp—client.co wdp—client.hin

-

RS B3 A IAR A2 T H 58K
7) EIT RS A A AT A EE R
7E IPV6 AR i (RSS2 NS O, AT LAE R A P i & ik Sk 1 e

fg7 ﬁﬂqiﬁﬁfﬁ:

@l AccessPort - COM3(1L5200,N,8,1) Opened B
XA REE ZEV S TRM BE0) #EH)

¢

o i] 5 ‘)) ETHR IR 1.37 Buid 1870

Terminal Monitor
Chi A

UDP server started

created a new RPL dag

server IPv6 addresses: :

aaaa:ff:-fe00:1

fe80::280:e102:1h:e09c

Created a server connection with remote address :: local/remote port 5678/8765

DATA recv "Hello 1 from the client’ from 205
DATA recv "Hello 2 from the client' from 205

EED O 474 OZFER Flain Text TR (EEHR) [Jome [Jrrs [|] Wex Size < saxB
00000000+

Conm Status 15 ISR RING ELSD_(CD) 1S Hold [ ISR Hold RLSD Hold XOFF Hold
£z BEO T 756 COM3(115200,N,8,1) €
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SRR DU, BT IPve R BE S 2 HEIEE LR
1. SEBHK

B 7 Contiki R4t K IPve Hihk4rHc ik,
B [ f# Contiki R4 4% 5 HRESLI 712

2. SEEGIFIE

B . ICS-IOT-CEP # #5284, PCHL, J-OB {jEZ5H1 J-OB #4EH .

B %ff: Vmware Workstation +RHEL6 + MiniCom/ 2% #¢ ¥, Cygwin +IAR EWARM, contiki
OS, 1% ¥,

3. ERAFK

B JAESCILEE T IPve 5 AR SR S 2 R .

4, LIS R

4.14 1Pv6 F-HE4EH

o IPv6 HuhKHY

IPv6 bl 4 DAE VAR € 1 128 A2 HIAR AR A =Fhihhik e

gk, —MNRFRHEOA - MRIRR . ROBE A PR hE 1 AL 2 iz ik AR TR N2
M k.

fEE R — BT AR G —HZ O MR KiES —MER R 6
IR BIZIIEARIR . AR 18 D DU B R i — M b

S —BURTAFEN R A8 O MRIRRE . RS A 2 Ak 1 AL 2%
kit pras R AT E O B

£ IPv6 AT Hituht, ERDIRE LA 2 WL P A . AR ST, kb N A B
GTMRERA T, Gl BT RN ERR RS MA@ “H ) D7 )R, A
KRERA T BN . 24 AT SR — B F I (e Pl P BT I o — BB s A 7 B
TEN Al . 78 1Pve i, (A4 “0” A4 “17 MFBE R GAE, BRARRE R HERR
FEAN o 5 e AT SR AT LB & <0 Bl A “0” 4.

o FHbER
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nzme O L il i T

BT SRR TPve Mtk #R g FL 2082 11, MTAE T Rl —A TPvo H ik bl & T 5%
Ho PUONBE N EH R TR A, 2N A, bt b e — el R /R
SUARIRAT . A £ 0 2/ 720G — DR A Rt il . — A58 T R] LR B AR A 2R A Y
2> IPve HUECHRLIE . AEE dE . HIHBGER . BA KT BRSO B Sl sk, XA 4
RN Z), Bt AARRE 88 LR X 1, AR IPve WA IEEH 1)
Hh o XA I IE B A O . XX SRR — A4

R AL P2 AN VR SEIE S IUAE Internet EAFAR — MR ORI, — D ERRHNEE—
AR AL T DL B gs 2 N BREE . XX TAE S B EE D E B EIRG . BT
IPv6 SEAH | IPv4 158, — AN TARRTS S — SR BERR ARG . 24> THERTE T A E 45 7] —
o

o HHERICARERR

FHSCAS R ORI TPv6 Bk = FhnyE i 2.
1) A RO xoxexoxexexexexs, 2 x 52 8 AN 16 ArHbhE B+ 7S i3t filME
Bl .

FEDC:BAS538:7654:3210:FEDC:BA538:7654:3210
1080:0:0:0:8:800:200C:417A

MBI R 0 W AT, (HRR BB IS DA — A () IR IS TR A -

) WHPE, 88 T —MERIEESRIESE 0. [FR“ M5 a 2 0 EI) 16 Af
Ho “fFSE— Db REE I —K . &5 5t Ee R 48 ik v i s AE S Y 0.
FH T T A48~ R 0 B -
1080:0:0:0:8:800:200C:417A B HhE
FF01:0:0:0:0:0:0:101 ZH3%Hh k-
0:0:0:0:0:0:0:1 [7]3R ik
0:0:0:0:0:0:0:0 A5 & kit

A T T R A AR -

1080::8:800:200C:417A HA4% Huhit
FFO1::101 Z1#%&Hht

o1 (AR e

A TR E HiuhE

3) ik F| IPv4 F1 IPv6 T M IXHE— MBS RN, G EEE TS —MERIE
A xexoxexoxexedod.dod, A x EHLbEF 6 NEBT 16 A B NEERIME, d &bk 4 MRS
8 fr Bt )13t A (b ifE IPv4 RIR).

25451 150 B«

0:0:0:0:0:0:13.1.68.3
0:0:0:0:0:FFFF:129.144.52.38

S RGN
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475 s

::113.1.68.3
::FFFF.129.144.52.38

o HBAFRTRKISCAR S

IPv6 Mk AT 2% iR 78 7 A IPv4 bk AT 2% /5 CIDR A R 7~ 7 AR AL, — 4> IPv6 b

BERTEE AT AR N R B IPve Ui/ mT 4

Hodr, 1Pve Mk R AR 2R 1Pve Hihik o 1M A 28 8 A2 2H RS A 4% fY) - a3k )

{6, Ul W 5 2 30 R SR ARk (87 R

B, 60 ALK FIFTZE 12AB00000000CD3 (7~ Bk Al A R I Y &k SOk F R

12AB:0000:0000:CD30:0000:0000:0000:0000/60
12AB::CD30:0:0:0:0/60
12AB:0:0:CD30::/60

B, NHEFRRTEAGIEN.

12AB::CD30/60/ 7. 141 F) Mk 25 & IT A 12AB:0000:0000:0000:0000:000:0000:CD30
12AB::CD3/60/ /232 (il 22 € JF B 12AB:0000:0000:0000:0000:000:0000:0CD3

12AB:0:0:CD3/60 FEALA—A> 16 AL Bl ert, T LLE S HTER 0. EAREE IR Z A 0.

APEI RIS ) RTS A, n] DL A R R R
T R

‘ 12AB:0:0:CD30:123:4567:89AB:CDEF

AER T M5

\ 12AB:0:0:CD30::/60

7T BA S B

‘ 12AB:0:0:CD30:123:4567:89AB:CDEF/60

o HBEREIRIR

> IPv6 bk (R H ARSI R h ok 1 AT LR SR R I A5 IR D LA B AT AR K

FBRAE N ATS(FP) . IXLERTL PTG 7 Boan T -

%% 000000001/256

F4HE 000000011/256

9 NSAP HisibfR ¥ 00000011/128
N IPX HikibfR B 00000101/128
K3 EL 00000111/128

FAEE 000011/32

F4HEE 00011/16
AR AR LR H R 0011/8
KL 0101/8
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 Cheraict:
ZN

43Aic 0111/8

KAEE 1001/8

KAHEE 1011/8

KAHEL 1101/8

KA 11101/16

FAHE 111101/32

KA 1111101/64

AArHC 111111017128

AT 1111111001/512

FERE A R AL 11111110101/1024
Ul AR HE PR HBE 11111110111/1024
HAEHHE 111111111/256

KR T S AT R B bl . A ] kb A ZH R bk i BB S, IR AR
NSAP Hiht Al IPX Huhk 2 (8] . R p bk 2= E A K H . T HF 2 Y Rkt
0 AT 45 5 i 25 Bl 3 35 14 B 3 (ks @ AL R AER IR AT 20 T1) o HuhE 23 18] 1R 15% R0 46 40 BL 14T,
HA 85% bk 2= [a) B VB R A o B4 i AT 2 428 bk 2 ey st bk P 5 B 2 B R X 40 1 -
B8 FFAII DA R — AN o 2 # bk,  FoAbE PR R — N Huhk A i bk . AT & S 4%
ik H E S bR A (), AR R R B R R R TEVR X A

o  HiEHHE

IPv6 BBl & PSS A DAL SR ik, 284l T CIDR [ IPv4 bk, IPv6 B
bt il 2R, GRS TR R SR ARG L. NSAP Mk, IPX /2 iuhl. uh 5
Al BER AL DL A2 4T IPv4 B EALHBRE . B SkaE T T BLSE S AR ST

IPv6 5 5 %F IPv6 Mtk i SR 4E M vl Bedn 2 FE 2 alidn 2 H/0, 302l s e FH e g 1)
(Blan, FEHUEZEEHEE). EHRERIEN T, iR Fhht (B AR S)E i TN
ZERIRHY 128 Sk,

—/M R SEEAEASAR ) 500 LB AT e AL RIS B PR R B B T T, AR AT,
AFIMBIE AT REA AN FE . 5836 K EHUAT AERE R b th Al OB 5. BAR— AR
PR A% AT REXT TPve FLRRHLIE A A B AS A —Jo R R, (HON T IBATIRE UM, Bl Ae Xt —
NERE A POL FEAA T RN . RITE I SR S AN R AN E], o e b e AR R
T T AR RO B R E Y o

o BEORRF

1E IPv6 FIE b d 2 AR IR ST R SRR IR BE R 45 T o bRIRFTAEIZBERR b N S ME—
WA REEA BV N A2 ME— 1. TR EN T, — MR OIS 518 0 BB 2 bk A1
[Fo fE— MR AL, F—NMEORRGAIHTEZ MO B, £ NRN A2 NMza
b, HFERERFE OARRTFA S5 8 AR IR AT RO Bk e — P, 80 il 32 AR IR AR A 2 B4
IPv6 Hihik i 4= BRE—1E .

V2T, B OARRMFESR 64 (K, JFHIE IEEEEUI-64 f% .. 2T EUI-64
F82 PR IRART, 244 BR4 R ] IS (L IEEE48 £7 MAC), B EEKVEHEIME L. HaeR4Sp
ANTT IR (A B AT RERG . REE A S 5E), R BAARMIEE R . 4 H EUL-64 JERHE T bR
PWFFES, 2 u AL (IEEEEUI-64 AIEHFREER/AMAN)E 1, NRREEKVERE; & o fiE 0, N
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FRAMTERE . —A> EUL-64 PR 1Sk =S5 1) ZBEHI s W R R

000112
078563
T e R

|ccec|ecug|cccec|cecee|cccc|cccec]
B e B e L

P Internet FRAE IR, Jft u RATRAIAL, @ RAHHERL, o AT
s

YIE R AR IRFFIE, A u A7 FIBhALE S8 AR, RIFE R ATRERG . BRIE 2 R
FHOT, T RAEEHAN TEEAMEEIRRRT. 5—MI7%2H 0200:0:0:1.
0200:0:0:2 S/ AACE 0 i 5 i1 22 S8fEK. {E IEEEEUL-64 ARIAAT H A I A BR/ A AL
(1) H BN TR REOR B % F se M FH B A 4 BRE FR iY42 PR IR BT Pl R i Ak o T8 B A
ARF A9 5 A TPover<link>H RMIEH, 1540 IPoverEthernet{ETHER].
IPoverFDDI[FDDI]% .

¢ RigEHubt

itk 0:0:0:0:0:0:0:0 FARTEEHUbE . EARE IS RM T M. EEERAIXAHbE,
BRI — N HREERIEENLRS, 75 FEVREAS B bk PART, AI7EE K& FYET IPve
AR E = B R YR e bk . R AR e AN RELE IPve B A B s, tARERTE
IPv6 ik #% k.

¢ A IPv4 HibkR) TPv6 Hubik

IPv6 L JENLHI[TRANVELFE—FREAR, £ FEHUAES B 23 BE1E IPv4 128 B SE A i L sh 245 b
DLBRIE J5 14515 IPv6 . 8 FHiZE AR IPv6 17 s B4 B k1) IPv6 BAdgHhdl, B fE{KRY
32 A BT IPv4 Hihb . XFRHLEESRAIFRH N« 5 IPv4 S 10 IPve Hihl”, A Tk
W

180 £37|16|32 1z

i A o
10000..........oereerrerrnrene 0000]0000[IPv4 Hih|

4 S A

T RRRAL) IPve HubibikE IPv4 Huhb . iZHuhk FHORE IR RS HF IPv4, 1A IPv6
B S IPve Mtk . X AP bR FR A< TPv4 BRET ) TPve Hulib”, IFEHAA T g .

180 £37|16|32 1z

4 A S

10000..........coomrerrrrrnn. 0000[FFFF[IPv4 Hiiht|

4 ot 4
¢ NSAP il

NSAP ik F] 1Pv6 bk (f i 2 XAE[NSAP]H . X F E 4 Mk s S ] OSINSAP F-4ikit
X, HAERH IPve B [A] IPv6 I M4 SEELE, %SO ROZ E H e i ak IPve SHhbk &)
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rmie LUHRNBIIR S WTFELRA S

K AT R EL . BAMNEE X T —EHLH|, HRIE IPve M5 H S FF OSINSAP FHhk. iR
PR, MBI . %R E LT OST HubkA& = 1Pve Hiuik (1
L, XN AZAE L T .

¢ IPX Hihk

IPX Hudik %] IPv6 Hibik (i R an R

71121 £

4 4 4
1000001045 5 X|

4 4 4

¢ HWEREREFMI

AR R IR AR L E LAE[AGGR] W . Bl X FE (R ik A% 208 T BE SO T 2410
PN SRR, MR PAR NI R B R SRR . LA & il s A ) ik it B 3Rl I B
M ) (At 7 e 32 9 1) 4y A 2 P oot T DA 30 A T 38 A A 2R R o AT A — A A

R

IPv6 55K Bk P FE RS S R plros

13]13(8]24(16|64 1|

oo mmer ot e s =

|FP|TLAJRES|NLA|SLA|[# 15|

[ID|[ID D]

oo mmer ot e s =
Horrs

001(FP)FH T il £ R Kk S F bk R A% AT 2R (3 A7)

TLAID ATRRAERFRIRAT; RES KK ;

NLAID A N —FHERFRIRFF; SLAID Jyuk s g4 RFRIRAF;
INTERFACEID A AR IR

TE[AGGR]H, EHE TN FEAEFEHM .

o ZAHLF IPv6 B HLHE

FUTE T B R AN IR kAR b P e SR T (R A A ] SRt o B R A M b ik FH A L
T A I I A B L BERR AR M hEAR SRR T

|10 £7]54 £iz|64 7]

4 A + 4
[1111111010/0[% 1 5|

4 + . 4

B A IE 0 H 2Oy 7 T E I B s AR E . A8 R BT i A A A 1
BRI
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6 EH A8 AN BN A A B B AN R Bk B bk AT AT L R B A B B2t wh R A
Motk FLAT T ] A 3 bk A 5

110 £7[38 37|16 17|64 17

4 4 4 4 4
[T111111011(0]F M5 | 15|
4 4 4 4 4

i A HB I BT H R T R T JE T A BR R0 4R Ak SN T bk o 5% ER B AN A
sANEA B S AR B H B HUIE AR TR

¢ HERRFEMIE

IPv6 AL R AL Bes — BUR T AR S 2 MR O IR, KIRSMER
AR, SRR P RA bk I 2 I B P BN A5 B O Bl A% 1 o AR R
HE MR e 2 (R BC TR, TR T — AR RLE B R AR 2 XA, AR R A b A A
Pt hEE TS FR AR A . G — AL TS 2 MR DR, R E TR SR
Hodik, AR B AL R, AR ARG E, PAMERITE X R —MERE AL

AR C o B R AR hE, A — D EARKIAERTZ P A TR RNl . A izh(X
t, AR OYE TR SRk R PARRIXIEA, (R SIRENEA R, g
KNLE I R S8 P AN — DAL SRR E AR Z O EALE ). £ P FR iR XIS LASN, RS
FephtaT USRS AERTSE P (I HE &

¢ ERMER S

€ (7 X e h 2 AR R iRtk AR N

In 2|128-n 7|

+ + +
|7 % 1 4%00000000000000

+ * +

AR RRHAE T, T IIHT AR IR — 2R B . X TR DR IRTT E 0 AOBERS B0
—AMED, HATE SRR A SRR R TE Y BRI . AOR S T Wi A S R
BEABER T W B — D EES . 5T WA R T a8 7 SR T P ST R
Hohit o AR AR R R AR A B AR SRS N T, B R AR AR 1M B4
i ph e T AN EATIAE I . Bl AR B L EA— AT AT W R S AL AE 3
Pa

= o

o ZHEHE

IPv6 2 b2 —H T R AR RS . — DR TR TMES SR M ZHRA . SRt
FATH A%

|8|4/4|112 iz

Fmmmees At o
|11111111|fgs|scop|ZH 5|

E— T S +
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75 B b
(‘ Stk PIIEEHBE R R E ST EE
HhETFEE 00 11111111 bRz bl A2 &k . dnEH 4 f74H Rk

ottt
[0[0/0/T|
ottt

A 3 RN PREE AL, HIAGBEE N 0.

T=0 487~ — KA CGAFII)H FE b AE, B4R Internet 4 5 WL EAT 40T
T=1 457 EAK A7 BE (I ) IR 2 3% stk

4 L ) 2 80 FEE R PR ) 2 3R L T o i By ml REAE 40 R 3%

0 fREE 8 HAUAHTEH
AU HYE Bl 9(R 73 B )

2 RS AHh Yl ACGR 2 BC)
3CR AT AL)BCR 4 HL)
ARSI BL)CR A BL)

5 ufi AR HLYE ]l DCR 2 L)
6(AK /3L )E 4=ERVE

TR AEC)F TR B

AR RRT T BARRG E Va2 854, v LUK AR, AT DGR . K AT BCH
Zikht, BN TEE. B, Ry NTP RS AR E — MR RN 101(+
INHERID KA Z 4k L, T

FF01:0:0:0:0:0:0:101 i 7E [ — 19 s _E A FTA NTP k9545
FF02:0:0:0:0:0:0:101 8 7E[Fl —#E 2% L RIFTA NTP 5545 o
FF05:0:0:0:0:0:0:101 $87E [F— 3 & LRI NTP AR4s 4%
FFOE:0:0:0:0:0:0:101 & Internet L.FJAT A NTP IR %525 .

7K A B 2 A AR 45 e Va N A = S B, 7E3EAN s R K AR s SR
2 FEHLAE FF15:0:0:0:0:0:0:101 $riR 205 —ANAS RIS s A8 B R — AN bR R A I 3% ok
%, SAFNEEINER FE— AR IR R Ak AR AR A R R, 5EA R4
W AR AW KR ZHEHIELE TPv6e P ASRE FAE IR M bk 53 H AR AT AT 228 2 S A

LI V=B NE 250 1k

NI TE S 2 3 bk
TR B I 2 FE -

FF00:0:0:0:0:0:0:0
FF01:0:0:0:0:0:0:0
FF02:0:0:0:0:0:0:0
FF03:0:0:0:0:0:0:0
FF04:0:0:0:0:0:0:0
FF05:0:0:0:0:0:0:0
FF06:0:0:0:0:0:0:0
FF07:0:0:0:0:0:0:0
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FF08:0:0:0:0:0:0:0
FF09:0:0:0:0:0:0:0
FF0A:0:0:0:0:0:0:0
FF0B:0:0:0:0:0:0:0
FF0C:0:0:0:0:0:0:0
FF0D:0:0:0:0:0:0:0
FFOE:0:0:0:0:0:0:0
FFOF:0:0:0:0:0:0:0

T R AR B 1 2 ik L, HOKIEANGE N IO AR 2R . P Stk

FF01:0:0:0:0:0:0:1
FF02:0:0:0:0:0:0:1

ETHIA H ) 22 AR AR R TSR 1T AN ) BT 2(BE R A ) Y BT TPV6 1T R
Mo Py i b o Lt

FF01:0:0:0:0:0:0:2
FF02:0:0:0:0:0:0:2
FF05:0:0:0:0:0:0:2

DL Z 3B HNEAR R T YEE 1T AR Hh) . JE R 2(BE S A ) By il Sk s A 3h) Y 16 BT
A IPv6 281 2H o

I 4 5 LN 2 CRAFUST BT 22 iR ik sl b 45 S
T RS A B P S R AR b (FFOT::1);
U LT B A B AT A A AR Ml (FFO1:2);
ik % A LY B A B P R AR (FF02::1);
Bl A LS B A ) T AT B A A AR Mk (FF02::2);
® Ul SUAH VG P I T A B e AR A AR L (FF05::2);
R Al . FF02:0:0:0:0: 1:FFXX:XXXX

R THT Y 22 3R kA AT S SR AT S R b T BT A . BCPARR B R AR 1
1% 24 £7, IR INRIETSE FF02:0:0:0:0:1:FF00::/104 F IR —AME R S 2 %k, Hig
FF02:0:0:0:0:1:FF00:0000 % FF02:0:0:0:0:1:FFFF:FFFF X |d],

B, XFR; IPv6 Hidhik 4037::01:800:200E:8C6C fif R i 4H % Hh bk &
FF02::1:FFOE:8C6C. IPv6 bk 2= RMAEEAL, 240, T S5ANFE MR B 24 E L
RIZE, WL B R — AN SR Sk, R 7 — N S AU N AR b . xR
T 2 W R AL R i bk, — AN ST IR DG B3 SR AT S R bk

¢ F1Pv6 ZHEHHEFI S5 EE

H i 1Pve 2 #&Hthhitk st 31 IEEES802MAC Huhik 1) )5 42 ] 1Pv6 2 3% bk (RARBY 32 £
KAl MAC tilik. (E753E 0 1R SN A AR AT 7%, ® LILTOKEN]. 32 i 4HFRiH
FER AR BE— 1 MAC ik, 1 T-87 IPve 2 #EHib R 40 FE, B A FRIRFT SR EARFT 32
b, N EFTR:
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unmmne LRI BN TSRS

18/4/4|30bits|32bits|
T— ST — . 4

[11111111}flgs|scop[reservedmustbezero|grouplD)|
A Aot + +

REWGIKA 1PV ZHEHERGIAE 232, (HAERKRATTREBCAMRIR . a0 SRRk 2 2 i ik
EAREE, ZRTAE, R0 migmc. HAb Pve 2 kit SR M
IANA[MASGN] 5 i%

4.15 LB R

o HFE

B, BOTEEM— udp EEE:
simple udp register(&unicast connection, UDP_PORT, NULL, UDP_PORT, receiver);
PSR AT 7 B B 015 PR K receiver, & LUTTF:
static void
receiver(struct simple udp connection *c,

const uip_ipaddr t *sender addr,

uintl6_t sender port,

const uip_ipaddr t *receiver addr,

uintl6_t receiver port,

const uint8_t *data,

uint16_t datalen)
HAEHAE data 1.

o 2

A1 unicast Z84LL, JEiFE M udp 1EEE:

simple udp_register(&broadcast connection, UDP_PORT,NULL, UDP_PORT,receiver);
SRIGBCE AN AR

uip_create linklocal allnodes mcast(&addr);

P H simple udp sendto()i%, 1540
simple udp sendto(&broadcast connection, "Test", 4, &addr);

PR I A2 AE
static void

receiver(struct simple udp connection *c,
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const uip_ipaddr t *sender addr,

uintl6_t sender port,

const uip_ipaddr t *receiver addr,

uintl6_t receiver port,

const uint8 t *data,

uint16_t datalen)
uip_create_linklocal allnodes mcast(&addr) A:

/** \brief set IP address a to the link local all-nodes multicast address *///5% & A< Hh 35 | N
A S H R

#define uip_create linklocal allnodes mcast(a) uip_ip6addr(a, 0xff02, 0, 0, 0, 0, 0, 0, 0x0001)

/** \brief set IP address a to the link local all-routers multicast address *///5% & A< Hh 35 [ N B
A %t AH 3% ik

#define uip_create linklocal allrouters mcast(a) uip_ip6addr(a, 0xff02, 0, 0, 0, 0, 0, 0,
0x0002)

5. BIRLRIPR

1) 2% contiki RGNS (WIRZATELFE I, WA ID
7= OB B contiki RGLIRD H 3¢ contiki-2.5 #% T & Cygwin JF R IR 235 H 5
\home\Administrator H3& T . KT Cygwin P KMEL %24, 16 &G R &E TN A(1.2.2 IPv6
BEYOHsy, XEAFER.
W5 Cygwin #1355 home H3 Fi% A Administrator H 3%, Ui BHLEIE K Bt Cygwin 7
7 26 bl e A T A 3 A Administrator P H 3%
2) %l Cygwin
FIIT Cygwin JF M EL, ERhidt 2. #EANINIFE DU contiki-2.5 HX T, A& fox:
[ E ~/contiki-2.5 | = | B S |

B,

S cd shomes/Administrator/contiki-2.

S 1s

Makefile.include
READHE
README-BUILDING

-

README-EXAMPLES

apps
compile.enu

core
cpu
doc

examples
platform
rpl-horder—router

¥
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JEED &L
Lrmsi SRR AN ENFFELRIEES

3) WHE IAR gmiFasfE A &

Cygwin JT & P53 48 F A 1 2235 ) AR EWARM R8540 3% T 5, KR IRE oA
IAR T H 22388845, A ] DU F AR 9G4 B L B RS CREREAT 2 AR 2

PAT. compile.env 7% (JEE Fl compile.env H [A]F N2 BIA] 52 A E

€ ~/contiki-2.5 SRRl

% cd shomesAdministratorscontiki-2.5~

S 1=

Makefile.include README-ERAMPLES core examples

README apps cpu platform
README-BUILDING compile.enu doc rpl-horder—router

S . compile.enu

Hr compile.env SCHFIN 4 A:  export PATH=/cygdrive/c/Program\ Files/IAR\
Systems/Embedded\ Workbench\ 5.4\ Evaluation/arm/bin:$PATH (H:H'/cygdrive/5| H windows
BN R R EH P AT LURYE 3 O 5T ) TAR 2238 B A T2 2

18 vi g% cpu/stm32w108/Makefile.stm32w108 SCAF, ARFE TAR SZFr i) 2235 B A2 3T
Beg nRzaicaBsiIARBS0, T

G ~/contiki-2.5 ol -

ifdef IAR

S{info Using IAR...>

IAR_PATH = C:rProgram™~ Files“ “{x86%3/IAR% Systens/Emhedded* Workbench> 5.4% Eu
aluation

A o e S AT AT TOTELS

S{error IAR_PATH not defined?! You must specify IAR root directory’

it Define the CPU directory

4) YRIFFREF

HEN contiki-2.5 H 3% T examples/ipv6 SE4 H & T 4™ ah Bl E 5858 H 5% 04_unicast_bro
adcast AR N B UL HF T, FFHEANZHZ.
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B ~/contiki-2.5/examples/ipv6/04_unicast_broadcast MELEUEEEJ
S cd ../

5 cd examples/ipub-B4_unicast_broadcast.

ddddunicast—-receiver.c unicast-receiver.mb851
broadcast—example .c obj_mb851 unicast—sender.c
broadcast—example.csc obj_native unicast—sender.c.bak
broadcast—example .mh85%1 uwnicast—example.csc unicast—sender.mh851
contiki—mbh851.a unicast—receiver.c EET%‘ILTg.txt
contiki—mh851 .map unicast—receiver.c.hak

-

4

#4417 make TARGET=mb851 clean (TARGET=mb851 $&E£I %1 &), ik LAEH A
A

B - /contiki-2.5/examples/ipv6/04_unicast_broadcast MELEUEEEJ

broadcast—example .csc obj_native unicast—sender.c.bak
broadcast—example .mh851 unicast—example.csc unicast—sender.mh851
contiki—mb851.a unicast—receiver.c Qﬂﬁ% ILﬁE.txt
contiki—mb85%1 _map unicast—receiver.c.bak

5 make TARGET=mb85%1 clean
Using IAR...

rm —f *™ ¥cope core *.SPEC N
#*_last *_map
* cprg *.hin *.data contiki*®.a *_.firmware core—labels.5 =*_ihex =*.ini “
*¥_Cce ¥_CO

rm —rf ohj_mh851

HAT make TARGET=mb851 43474 1%:

E: - /contiki-2.5/examples/ipv6/04_unicast_broadcast MELEUEEEJ
rm —rf ohj_mh851 e

¢ make TARGET=mb851
Using IAR...
iccarm —DUIP_CONMF_IPU6_RPL —DCONMTIKI=1 —-DCONTIKI_TARGET_MEBS51=1 —-DUIP_CONF_IPU&=

1 —-DWITH_UIP6=1 ——endian=little ——cpu=Cortex—M3 —-e ——diag_suppreszz PaB%8 —-D BOAR
D_HEADER=~"hoard.h~'" —-D BOARD_MB851 -D "PLATFORM_HEADER=“"hal-micro-cortexm3/com
pileprsiar.h"" -D CORTERM3 —-D CORTERM3_STH3IZW1iB8 -D PHY_STHM32WiB8XH -D DISABLE
WATCHDOG —D EMABLE_ADC_ERTENDED_RAWGE_BROKEN -D _ SOURCEFILE_ =“"rimeaddr.c>" -1

C ohj_mh851 -1 C:/Program* Files“ “(x86%)-/IAR% Systems/Embhedded* Workbench- 5.4
Evaluationsarmsinc ——dlib_config=DLib_Config_Mormal.h -Ohz ——no_unroll -I. -I.
../ splatformsmb851s. -1l ./o /0 L /platform/mb851/dev 1./ /. L /cpursstn32wl B8/
. -l s/ epusstn32ulB8odey -/l L L epusstn32wliBBhal 1. .o s L epusstn32 [l
WwiB8 zimplemac —I..-/.. /. ./cpusstm32uwlB8 - hal microscortexmd —-I..-/. .~/ . . cpusstmiZu
188 hal microscortexm3dstm32wlB8 -1._-../. ./coversdev -1._/. /. scoreslibh —1._-/..|Ia

HEL, —MYRIFERT, 5 clean DA N LFE, i/ make TARGET=mbS851 clean iy % -
5) FHERIETTEF
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( 75 e » » o
JIIFER LI 2RI L SRt S

TFJG SEgR B FIE, A H] J-OB 17 HA48 1 J-OB etz IPve ik, dlid-F & 11

“rery iRt B AR, T 6 b IPve IR R AT RS, ROV AT PP & 3tk

R RS232 #1112 JERIATLE Cygwin M5 T 'S T HFE T .
Be5 2RI, 4 clean:
( B ~/contiki-2.5/examples/ipv6/04_unicast_broadcast |iﬂlﬁ ]

broadcast—example .csc obj_native unicast—sender.c.bak
broadcast—example .mh85%1 uwnicast—example.csc unicast—sender.mh851
contiki—mb85%1.a unicast—receiver.c Eﬁ*ﬁ ILTﬁ.txt
contiki—mh851 _map unicast—receiver.c.hak

% make TARGET=mh85%1 clean

Using IAR...

rm —f *™ ¥core core *.srec “
*_ 1lst *=_map
* cprg *.hin *.data contikix*.a *_firmware core—labels.5 =_ihex =_.ini “
*¥.ce ¥.co

rm —rf ohj_mh851

B
.

98 J51217 make TARGET=mb851 unicast-sender.flash iy 2 #1755

B - /contiki-2.5/examples/ipv6/04_unicast_broadcast MELEU!EEQ

obj_native unicast—sender.c
broadcast—exanple.c unicast—example.csc unicast—sender.c.bak
bhroadcast—example.csc unicast—receiver.c unicast—sender.mh851
broadcast—example .mb851 wunicast-receiver.c.bhak EET%‘ILTg.txt
ddddunicast-receiver.c unicast-receiver.mbhB851

¢ make TARGET=mbh851 unicast—sender.flash

Using IAR...

iccarm —DUIP_CONMF_IPUG_RPL -DCONTIKI=1 -DCONTIKI_TARGET_MB851i=1 —DUIP_CONF_IPUh =/
1 -DWITH_UIPAR=1 ——endian=little —cpu=Cortex—M3 —e ——diag_suppress Pa@58 -D BOAR
D_HEADER=~"hoard.h~" -D BOARD_MBES1 -D “PLATFORM_HEADER=~"hal-micro-cortexm3-com
pilersiar.h%"" —D CORTEXM2? —D CORTERM3_STM22W1688 -D PHY _STM32W188XX -D DISABLE

Je 5 SE R SRR I TS R
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B ~/contiki-2.5/examples/ipv6/04_unicast_broadcast |iﬂlﬁ

Copyright (C)> 2887-208% IAR Systems AB.

Loading wunicast—sender.mb851
Saving hinary file to unicast—sender.hin
eed e stonlssstn32usstm32u_f lashersstmd2w_f lasher.exe —f —» unicast—-sender.

: 8TM32W flasher utility version 2.08.8bh2 (Thu May B5 16:35:15 2011>
: Programming user flash

: Eraszing pages from B to 39.._.INF0: done
: Done
: Resetting dewvice
H T
rm unicast—sender.bin unicast—sender.co

FIRRE SRR B3R TAR K T H K.
RS, B ORI EEZE(0001)E 2R ) Debug UART H: [,

7E BN s T &k E, BRI E, JRER 115200, 56856, 8 Hdietr, 1 A1k
7, TohEfERL, BPRfEE 3 IPve AL ITHTEIIME B (IPV6 B E T b H ).

(@1 AccessPort - COM3(115200,N.8 1) Opened ESAR=>)
MiE REE =N YEEM TED H=EQ)  EEIH)

P' E] fl. @) E TR F M 1.37 Buid 1870

Terminal Monitor

& |[E)r [ab) B | 52

Service 190 not found
. by cbt

Starting Contiki 2.5 on MB851

Radio EUI-64: 00:80:e1:02:00:1b:e0:9c¢
Rime started with address 0.128.225.2.0.27.224.156

IPv6 addresses: aaaa 280:e102:1b:e09c
fe80::280:2102:1b:e09c

B © il ORE  [Plain Text S B R [0tk []Rrs []] Wex Size < 64KB
00000000 :

Comm Status ChE ISk EIHG RLED (CD) CTS Hold TSR Hold RLS0 Hold XOFF Hold

s 20 719865  COM3(115200N,31) €

6) TR

{5 J-OB 1/j E.25 1 J-OB HHNUERATE — IPv6 17 A, i F & K+ ik i#%
HrtEE, 2 GRIAITE Cygwin MEE RS T HFET .

%5 2 R/, 4G clean:
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FiREEE
( o PIIEE B IE Z R R B LI5S B
B ~/contiki-2.5/examples/ipv6/04_unicast_broadcast MELEUEEEJ

-

-

broadcast—example .csc obj_native unicast—sender.c.bak
broadcast—example .mh85%1 uwnicast—example.csc unicast—sender.mh851
contiki—mb85%1.a unicast—receiver.c Eﬁ*ﬁ ILTﬁ.txt
contiki—mh851 _map unicast—receiver.c.hak

% make TARGET=mh85%1 clean

Using IAR...

rm —f *™ ¥core core *.srec “
*_ 1lst *=_map
* cprg *.hin *.data contikix*.a *_firmware core—labels.5 =_ihex =_.ini “
*¥.ce ¥.co

rm —rf ohj_mh851

n

SR Gi24T make TARGET=mb851 unicast-receiver.flash fiy 247k

B - /contiki-2.5/examples/ipv6/04_unicast_broadcast MELEUEEEJ

rm —f =™ ¥Ccope core *.SPEC -
*_1st *=_map “
* cprg *.hin *.data contiki*®.a *_.firmware core—labels.5 *_ihex =*.ini “
*¥_ce ¥_co

rm —rf ohj_mh851

S make TARGET=mbh851 unicast-receiver.flash

Using IAR...

iccarm —DUIP_CONMF_IPUG_RPL -DCONTIKI=1 -DCONTIKI_TARGET_MB851i=1 -DUIP_CONF_IPUG=

1 -DWITH_UIPA=1 ——endian=little —cpu=Cortex—M3 —e ——diag_suppress Pa@58 -D BOAR
D_HEADER=~"hoard.h~" -D BOARD_MBES51 -D “PLATFORM_HEADER=~"hal micro-cortexm3 com
pilersiar.h\"" —D CORTEXM3 —-D CORTEXM3_STHM32Wi@A8 -D PHY_STHM32W1iB88XX -D DISABLE
WATCHDOG -D ENABLE_ADC_EXTENDED_RANGE_BROKEN -D _ SOURCEFILE_ =“'"rimeaddr.c™" —1LJ
C obj_mb851 -1 C:- Program“ Files“ “(x86-2-IAR% ESystems~-Embedded Workhench- 5.4
Evaluationsarms/inc —dlib_config=DLib_Config_MNormal.h -Ohz ——no_unroll -I1. -1.[s

G E SE RN I M E R

B - /contiki-2.5/examples/ipv6/04_unicast_broadcast MELEUEEEJ
Copyright <(C> 2887-288%7 IAR Systems AB.

Loading wnicast—receiver.mh851
Saving binary file to unicast—receiver.hin
LA stonlssstnd2uwsstm32w_F lashers/stmd2w_f lasher - exe —f —» unicast-receive

STH32W flazher utility verszion 2.8.8b2 (Thu May B85 16:35:15% 2011>
Programming user flash

Erasing pages from B to 37...INF0: done
Done
Resetting device
Done
rm unicast—receiver.hin unicast—-receiver.co

IR SRR B 3 TAR A9 T E 58 K.
) I IR SS Fs i R A G AT AR R
TE IPV6 AR SRR S 1, nTPLE S B A AR SRR, R iR:
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N e
» s  Chetiit
¥ FANG AN TELLIGEN
PIEEN GNP 7 B & LI 1555

&l AccessPort - COM3(115200,N,8,1) Opened (=) B [t
MEE REE =2V R TEO e #wEH)

%

' S| @ TR 1.37 Buid 1870

Terminal Manitor
=] ﬁwﬂlﬂﬁ} &=
Service 190 not found -
.... by cbt
Starting Contiki 2.5 on MB851
Radio EUI-64- 00-80-e1-:02-00-1b-e0-9c

Rime started with address 0.128.225.2.0.27.224.156

IPv6 addresses: aaaa:280.e102:1b.e09c
fe80::280:e102:1b:e09c
Sending unicast to aaaa::280:e102:1b:bfld
B> ©4ruithl O FHE  |Flan Tet FRIEE (EER) Dok [Csts (1] Mes Size < o4t
000000001
Comm Status CTS DSR RIHG RLSD (CD) CTS Hald ISR Hold EIST Hold XOFF Hold
iz Eiz0 M 20163 COM3(115200,N,8,1) €

6. ZHLIPE

D FEREFEF AR

TR B 45 U, ) J-OB £ FLE I J-OB PRI IPve Bi, JIF1 11
G BB, T 6 b IPve U AT ARSI, BROMITLAREAIT & 4R

R RS232 0. Z JERIW7E Cygwin A48 'S FEFEF .

W52 0T, B4 clean:

unicast—sender.c.hak

E: ~/contiki-2.5/examples/ipv6/04_unicast_broadcast |i|EIJ—hJ

broadcast—example .csc
hroadcast—example .mh851
contiki—mbh851.a
contiki-—mh85%1 _map

Using IAR...
#_lzst *_map

*.ce ¥.co
rm —rf obj_mh851

5 make TARGET=mb85%1 clean

obj_native
unicast—example.csc
unicast-receiver.c
unicast-receiver.c.hak

rm —f *™ ¥cope copre *.SPEC

* cprg *.hin *.data contiki*®.a *_.firmware core—labels.5 =*_ihex ®*.ini

unicast—sender.mb851

B -t

YR 51217 make TARGET=mb851 broadcast-example.flash a7 231755
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J& %O “E
urmms LRI E R TE LRSS

i,

B ~/contiki-2.5/examples/ipv6/04_unicast_broadcast |E|E|£_hj

*_cprg *_hin *_data contiki*.a =_firmware core—labels. 8§ #*_ihex #*_.ini “
*_.cE ¥.Co

rm —rf ohj_mh851

S make TARGET=mh851 broadcast—example
hroadcast—exanple broadcast—example.co
broadcast—example .c broadcast—example _.native

S make TARGET=mbh851 broadcast—example.flash

Uszing IAR...

iccarm —DUIP_CONMF_IPU6_RPL —DCONMTIKI=1 —-DCONTIKI_TARGET_MB851=1 —-DUIP_CONF_IFPU5 =
1 —-DWITH_UIP6=1 ——endian=little ——cpu=Cortex—M3 —e ——diag_suppress PaB%@ -D BOAR
D_HEADER=~"hoard.h~'" —-D BOARD_MB851 -D "PLATFORH_HEADER=“"halsmicro-cortexm3 com
pilersiar.h%"" -D CORTERM3 -D CORTEAM3_STHM3I2W1iB8 -D PHY_STH32Wi08XHX -D DISABLE

ke s AR B sl A TAR AR TR S8R
peEsete, B OIRASHEL(0001)ZEFL AR ¥ Debug UART & [,

7E BN s T &k E, BRI E, BRER 115200, 56856, 8 i, 1 A1k
JotE iR, BIn] & E 2] IPve U T T ENME S (IPV6 FBLEHT L HLD:

(@l AccessPort - COM3(115200,N,8,1) Opened E=fal ™)
P REE EEN EEM TED BEQ EEH)

‘;0 i] f; !'_)) & B ERAR A 1.37 Build 1870

Terminal Monitor

& |[EHe: [ab) B | 52

Uy CoL

Starting Contiki 2.5 on MB851

Radio EUI-64: 00:80:e1:02:00:1b:e0:9c¢

Rime started with address 0.128.225.2.0.27.224.156
Data received on port 1234 from port 1234 with length 4 =

RE> @7l OFHSE [Plun Ta e EEBR) [J1R [JRTS []] Mes Size <64
00000000 [

Comm Status CTS ISR RING ELSD [CD) CTE Hold DSE Hold RLED Hold XOFF Hold
ﬁ'ﬁ% BE0 i 22236 COM3(115200,N,8,1) €

2) FEEHEFMT A
{§iFH J-OB 1i E.#5F11 J-OB B EEMUEBAT = — N IPv6 T 5, JBIEF & 1+ bk 3%

HAEE, ZJGRITILE Cygwin 5 T e 5 FEIET . RELERESTERZHEH I H—5%

DN

.

3) P
PN R S SE S RN — T B B E B
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6 24 g 4 4 RS RE
EDIEER G B F R PR LR IESFH
@l AccessPort - COM3(115200,N,8,1) Opened E@g

ZiHE REE EFV EEM TR0 =E0)  #E&aH)

& @ g ‘ 9 B T 1.37 Buid 1870

Terminal | Monitor |

S

Radio EUI-64: 00:80:e1:02:00:1b:e0:9¢

Rime started with address 0.128.225.2.0.27.224.156
Data received on port 1234 from port 1234 with length 4
Sending broadcast

@
BE-> @il O FHE [Flain Text SRTEEE Ftiie| (BEEHE) Do Crs 1] Mex Size <80
00000000: 1 -
Comm Status LIS ISR ETHG RLSD (CD) CT5 Hold I5E Hold RLSD Hold XOFF Hold
i EE0 21902 COM3(115200,N,8,1) €
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Lo PRI R T L LRI BH

BI\E. TEEBERERERZ 82 R/HISEE

AREEFEEANG TIAF R CC2530 ToLkim iR B F HLE 4 I SEE N 2, M LED. ERf
8. AD. B ORE IS K 15 AL, @i ARG~ ], 5 Bar DUREE 2R ICS-10
T-CEP “F- & B BN ZigBee #iEk (TD WIMELEEEIT, NG HEAS S0 I FEad .
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2UEENR B Z R FEXRIEFH

ipmee

SIS —. ZigBee CC2530 A7

1

2

w

. BEiR

ZigBee2530 JF /R E4F A2 5 IR e BRI ) [ 8 SR T SRHL . B RN R AR G
SRR, 7E IEEES02.15.4 brift L AT L Lot AR W 48 BR T SR 20, it —
FOT RAEGAE: . AT SAE TR ZigBee(CC2530 )R e 4% Jak 28455 B 5 40 3 R 2 A o 15
VB R SRS HEAT ¥8 S A IR .

. EHVEH

2.4GHz IEEE 802.15.4 tE i
ZigBee 2007 P IRTE

RFACE {450 R4t

ZigBee R4/ ZK EMET H B
M R4

MY

b A ] R A

(R TAE TC B A% I ) 45
FUAAER I TR

i FE 5 T DR 55

THREHRFE

FF USB sl F#. TAR SERIT R I8,
SCRRELR TG B R, bS5 Thag;
CHE USB fitH, i it 5 s

C51 gmfsIF ik, fRif. J7fE. PReE;
PR LED 57547 RS232 & [,

AN 2 FL SR (RIRE . 2050, % O

279
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Lo LRI SR B ST

4, FESH

4.1 RF Wk

B R ARTEE 2045MHZz~2480MHz;
B RZ 3dBi HBIR R ZR

B R IIE 4.5(5/0-8, B K 10)dBm;
B BEARIEREHESR  >300m;

4.2 Thik

B 24mA;
B RIERIL: 29mA;
B GEHJEHEEER: 2.0~3.6V;

4.3 fhfEE 5%

B SRR AR IR R IR 8051 s 8 A%
B 32/64/128/256KB RS n] gL NAF SCRFBEAE L ;
B SKBRAM

4.4 AMEERO

21 SATECEE ] 1O 51

2RI R,

1NE T 1M E IV 4

5 i#iE DMA f&4;

1 4™ IEEE802.15.4 btk MAC 5E i #8113 AN FH 52 I 2% 5

1 A~ 32MHz FEEHR E o 45 5

1 B HalUfE 5 9 L HE 7R RSSVLQI 3CHF:

8 IHIH 12 fir AD BLE e Heds, WL, WEHRE. IR R
1A~ AES 20N Pp AL BE 2%
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LIREYRARENTFE LRSS Cpmie

45 TR E

B TEREEEE. 0°C~+85°C;
B EEAEE S -40°C~+125°C;

5. IAR SERFF R

5.1 B SAEAR TREFEB

ZigBee2530 JT R B SLE 5, 8 E AT KM Ei N IAR Embedded Wordbench for
MCS-51. AT H T8 1% AR R AL E LR TR, FEstmm) TR LS
FEARFT R EEY, BAFEKER. KT IAR BIFHE4IU I SCREIE N Y TAR B 7 W3k B34 %
B IR 8051\doc HL A A SR

PN R s —ANE R LED AT WHARE P AR S B2 #4238 AR for 51 SKEGTT K
5.

DRV W

FTIT AR B, BRGHE NS TAEX SR 5, FRA12eik#8-B0H, #E IAR IDE 35i. i
ifi Project 3., %% Greate New Project ... 4K 5.1.1 Ffizn:

#: IAR Embedded Workbench IDE

File Edit V¥iew BEFRESN Toolzs Hindow Help

O B G| #d4 Files . 1% % *
hdd Group. ..

I Import File List. ..

Edit Configurations. ..

Files

Remove

Create Hew Froject. ..

hdd Existing Froject. ..

Options. .. KL++FT

Source Code Comtral 4

Male FT
Compile Ctr1+FT
Rebuild A11

Clean

Batch build. .. Fa

Stop Euild

Debug Ctrl+D

Make & Restart Debugger

B 511 By — AT

P 512 EEAH TREXHEHE, #iA Tool chain £ L4 1E ¥ 8051, 7E Project
templates: F=i%EFE Empty project i /7 OK %41
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4 FiRERE

FANGYUAN INTELLIGENCE

/" IAR Embedded Workbench IDE

File Edit View

Froject Tools

findow Help

EUREHREF R FELHIEFH

| 5l

Files

Tool chain:

Project templates:

DSH@ &4 BR]> | BRI
[Workspace K -

- Empty project
[+ Device-specific project templates
[+ Generic project templates
Library project templates

- ROM monitor

Description:

Creates an empty project.

K 512 TR

s e O, ala@ecrEse. I ENAEN ERT, Al TRE R, A
BT test iar H%, HIRAMLHE, SENFIGIER test iar XA, T TR, W test

s Save , XFHEHES TN

M LA .

/" IAR Embedded Workbench IDE

File Edit V¥iew Froject Tools

Windew Help

DeHdd S s el

w o ||

Sy S mE e o GBS

‘Workspace
HAH

Files

-

Recent

L1

REFED: [ work

x| e EcEE-

e |

It
TRTFZEEL (D)

1R (2)

IProject Filez [ ewp)

Hin

Kl 513 G TREHEZ
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FANGYUAN INTELLIGENCE

LUREYBIIH LR TE LB EE Cirmuit

/" IAR Embedded Workbench IDE

File Edit View FProject Tools Window Help

DeHdd &% BR|lo | ZY S E o » @B NN S
Workspace
RBArH

Files RFE L |Bwork - « & B9~

Recent TR

@ | [~
{RTFER (1) IProject Files (% ewp) LI

Kl 5.1.4 @ T H 3 test iar

File Edit V¥iew PFroject Tools Windew Help

D& fBa|o | Y =62 o @ BN L
Workspace ——

HAEh
Files RFE D [ test_iar - e ek B

=

Recent

FRm

49

i3

%

&

B

«

Fo_E48

=]

2
Fit
A

il

AHE@: fesd [~
{RTF2ER (1) IProject Files (% ewp) LI

B 515 QI TR H XA E
AR R OAE TAFX & A 1
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ommme LU NIRRT FL LB

/4 TAR Embedded Workbench IDE

File Edit V¥iew Froject Simulator Tools Hindow Help
DN H@ & % BRls o Y % %E
(Workspace |
IDebug ;I
Files S

[@test-Debug=> | v

K 5.1.6 G TAEIMANTIEX
ARG EWA R E : AR kA, EIXERITAEH Debug.

/4 TAR Embedded Workbench IDE

File Edit ¥iew Froject Simulator Tools W¥indew Help
=Y %=

Dedd = @ =2

Workspace

) ou ||

K 5.1.7 %4 debug 1 T
T H 2855 ) 2S5 e R B SO A PRAT

I HFESE . File\Save\Workspace , (Rf7- LAEX SO, FH4RUIAFIERAT, X HEALE RS &
(1) THE test_iar H3x F. s Save fRAFLAEIX.
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UAN INTELLIGENCE

L DREIBH S NP LRI SE s

° IAR Embedded Workbench IDE

File Edit ¥iew Froject Simulator Teolz Windew Help

DeH@E i o Iy wuEe e Ak EUEES D

Work:

e %
Debug hd
Save Workspace As
Files R
[StestDebug = | |l BT [ peerme o - @B
m— [)settings
J :
Recent
HE
o
I
FEIH
HEE R
A 48
FHEMW: et ~| D)
B [Workspace Files (. emn) =~ 2k

K 5.1.8 fRAFIAEX

2) W TR

EFEEHL Project\Add File B TAEX & L, 7ELFESA FAAAEE, 7R3 H PRI
kB Add File » B SCPHTRRERE, MR E $TIF B H.

BV AT T B R SO T ks TR iy D ek e 55 % File\New\File 37—
2SR

/ IAR Embedded ¥orkbench IDE

Iy R E® @55 WK LD

K 521 #ra o

[ SCAF B I R A -

void Delay(unsigned char n)
{

unsigned char i;
unsigned int j;
for(i=0; i <n; i++)
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{ R LUREYR RN TE LRI ES

BFED: I@ test_iar ;l - E'

a (D)settings

Becent

jeiee

Z ( ‘: ltest. e _!_I W’@
o IIDE Files (k. ci* cpp;*. coik bk S*:*E llﬂ M

Kl 5.2.2 RFHTESCHE
IR ET AN SR 7158 test.c ININZN S ET CRE R, 78 TRE A 8N S
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7B 5
LIRS T LB S {7ia8 ke

File Edit Yiew Project Texas Instruments Epulater Tools Windew Help
DEE@ & & 2’| o | 7y wumEe
x

|Detug =l #include "ioCC2530.h"
Files ELE 4 Detay (ansigned char m)
voi &y (unsign ar n
=
= Uptions. ..
= (0 Out gigned char i:
Male gigned int j;
Compile r{i =0y i < n; i++)
Rebuild 411 r{j = 1; 3 < 10007 3++)
Clean
Step Build in(void)
it | R
hdd “test. " :
Remawe 4 test e A/P1.0 P1.13858
- Add Group. ..
Source Code Control P
P11 =1;
File Properties. .. Delay (10} :
= 0x
Set az Actiwe F1 0 o
Delay (10);
test | I Ieal 1l

B 523 HHE A TR
e R 5 0 1 S test.co

File Edit View Project Texas Instruments Emulator Tools Hindow Help

B o v mE e ® &0 5 WNE

o RS swalE @ [ test -+ @ ok BE-
= Ca Output I e = cF
-t ) Debug
l___J [C)settings
Recent ”

FRIST Y

RO

FI_E<ERE
test I

x

| Messages Li...
Erat T [test. e ~ §TF @) |

JCHPER (T): [Sowrce Files (k. ci* cppi*. cci* hi*. hp > | HE
w2 |

Kl 5.2.4 K SCAF test.c TN THE
SERCEE R an R
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| R LURMRTIR EPTTE LBHGH

% TAR Embedded ¥orkbench IDE

File Edit V¥iew PFroject Texas Instruments Emulator Tools Window Help

D@ &% 2R o 4y G p
N - x
IDebug ;I #include "ioCC2530.h"

Files BEE 4 el comed oh
Eliliest- Debug = | v ||| I

o Btestc unsigned char i:

| Qutput unsigned int 3:

| — BioCC2530h for{i = 0; i < n; i++)

L2 (3 Output for{i = 1; § < 1000; j++) ;

[ test hex 1

void main{void)

{

P1SEL = 0x00; JIPLLD F5EAE I/0 O
P1DIR = 0Ox3: //P1.0 Pl.188 4
while (1)
{

P1_1 = 1:

Delay{10);

Kl 5.2.5 IMABCHE I TAR
3) ACE TREIED
i%$¢ Project 5. N Options... BLE 5 CC2530 HHE ML .
General Options--Target FR%s:

% NEIECE Target , #%E#¢ Code model >4 Near 1 Data model A Large , Calling
convention & XDATA stack reentrant UL} H'&2 2.

Options for node “test”

Category:
General Options
C/C++ Compiler
Assembler
Custom Build Target l Data Pointer l Code Banlk ] Output ] Library Configur: 4 | >
Build Actions
Linker ~Device information
Debugger S
Third-Party Driver Usvice? jcc2530 '—'l
Texas Instrument: CFU core: IPlain :_l
Infineon
ROM-Monitor Code model (¢ Do not use extended st:
Analog Devices lNear L] (" Extended stack a :
Silabs
Simulator Data model Calling conwvention
lLar ge Lj IXDATk stack reentrant L_'
~Location for constants and str
Humber of wirtual I ] (+ RAM memory '
8 = " ROM mapped as data ’
| € CODE memory

0K Cancel l

5.3.1 target IRl B

#iit Derivative information F47 i[9 44, e RLRF 2245 (B ik L2 1AR

Systems\Embedded Workbench 5.3 Evaluation version\8051\config\devices\Texas Instruments |
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LUK ERNH L LRSS 45 RERE
[FISCfF CC2530.i51 .

FANGYUAN INTELLIGENCE

DataPointer F532%:

IERHIEIRE S 1 A, 16 ALERARINIZACE .

¥iew Project Texas Instruments Emulateor Tools Windew Help
Deddd | & BRo |l

S S o o E iR s

#include "ioCC2530.h"
Files [ :

[=fE Jtest - Debug =

Options for node “test”

= testc

| O Cutput

| L— B iocCc2830h Ehiegens

L= 03 Output - =

Nt st e General Options
CfC++ Compiler
Assembler
Custom Build Target Data Pointer |Cods Bank | Output | Library Configurs 4|
Build Actions
Linker Humber of DPTRs: |[. vl
Debugger —Size———————— DFTR select ——————
Third-Party Driver i 16 Bit Select I
Texas Instrument: 24 bit (3 Wegggla wmia THC
Infinean % Set using XOR/AND
ROM-Monitor DPTE addresses
Analog Devices {= Shadowed Masle: IU"UU
| s C Seperate
test Simulator -
Configure ... I —
b | tMessages
Ok Cancel I
=
=

K 5.3.2 HdEigErEFE
B4 XDATA ¥ K/ 0x1FF.

/" IAR Embedded Workbench IDE
File Edit View Froject

Stack/Heap Fr%%:

Texas Instruments Emulator Tocls Hindew Help
D & | S| 4% B o Sl % % E 2 2 @6 B
= =
|Debug ‘l #include “ioCC2530.h"
Files

“test”
= B testo
| O Cutput
| L— Biocces3nh o —
L= Ca Output = =
[ testhex EErEE s iS
- CfC++ Compiler
Assembler
Custom Build Library Configuration | Library options StackiHeap IMISR.I\ ar»
f.“'::mons Stack sizes Heap sires
INKer
Debugger IDATA: [ oxa0 KDATA: [oxFF
Third-Party Driver
FOATA: I 050 Far: 0::FFF
Texas Instrument: = = I e
Infineon ADATA: [ oulFF Hnge: 0:FFF
ROM-Manitor
Analog Devices Extended: I Dx:SFF
test I Silabs
= Simulator |
= | Messages

[1].% I Cancel

5.3.3 Stack/Heap X &

Linker #£701, Output #7%%: " Override default 7] PAZE T [ 14 SCASHE A 58 e b SC A
%o WHREH C-SPY #H471#k, % format T H # Debug information for C-SPY .
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4 FiRERE

FANGYUAN INTELLIGENCE

LY BPIRF T ELEEFH

Options for node “test” Ii|

Category:

General Options
C/C++ Compiler
Assembler
Custom Build
Build Actions

Debugger
Third-Party Driver
Texas Instruments
Infineon
ROM-Monitor
Analog Devices
Silabs

Output |Extra Output | #define I Diagnostics l List

—Output file

Factory Settings I

| Congig | *|

|¥ Override default

Secondary output file:

ltest. hex

(Hone for the selected fc

~Format

¢¢ Debug information for C-SPY
|V #With runtime control mod
v %ith I/0 emulation modu
I Buffered terminal ocutput

| Allow C-SPY-specific extra output file

Simulator
- Oiher Output I]nt»‘:l—e:: tended _V_]
Format wariant IH-Z-I:&. ;I
Module—local lInclude all L‘
oK I Cancel I

K 5.3.4 o E

Config 7% fit Linker command file R SCANEAT M —| 46, JEFE ERIAERE A
4 AF InkSlew cc2530.xcl, W1Fd:

Options for node “test”

Category: Factory Settings ]

General Options
C/C++ Compiler
Assembler
Custom Build Extra Output l #define I Diagnostics | List Config I Procesﬂl"
Build Actions ~Linker command file
Linker |v Override default
Debugger I$TUOLKIT__DIR$\conf ighlnkSlew_cc2530. xcl J
Third-Party Driver
Texas Instrument:
Infineon | Owverride default program
ROM-Monitor {¢ Entry Llab. I_pz‘rvgz' am_stard
Analog Devices " Defined by applical
Silabs Search paths: (one per line)
S datrie $TOOLKIT_DIR$\LIB\
—Raw binary image
File: Symbol: Segment: Aligr
[ | [ r

0K I Cancel I

Debugger: 7t Setup #325#% N % & driver N Texas Instruments:
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PR
LUEENR LT E LRSS Cpmie

File Edit Yiew Project Texasz Instruments Epulator Tools WNindew Help

Dedd| & s BRw ol ElS S =E e o 0| B0

Waorkspace

Options for node “test”

I—EI test.c Categary: Factory Settings I
| O Cutput General Options
| L inCCeE CfC++ Compiler
Assembler
uttgztt_he custom Build Setup |Extra Options | Plugins |
Build Actions .
Linker Driwer ¥ Eun to
Debugger ITexas Instruments LI Imain
Third-Party Driver Third—Farty lriver
Texas Instrument: Tnfineon
Infineon —AROM-Momni tor
ROM-Monitor gr;i'lagz Dewices
Analog Devices Simulator J
Silabs 4 S
Simulator
—Dewice Description file
berst | [+ Omeride defanlt
P —————— I$TDDLKIT_DIR$\confi ghdeviceshTexas InstrumentsCC25! J N
= J Messages i

Building camn
Updating bu

Linking (0] I Cancel |

T Atal mimabs

K 5.3.6 Debugger fic &

7£ Device Description file #%4% CC2530.ddf i, HALEEFEF L3 C/F Fin C:\P
rogram Files\IAR Systems\Embedded Workbench 5.3 Evaluation version\8051\config\devices\T
exas Instruments

Options for node “"test”

Category: Factory Settings |
[General Options
C/C++ Compiler
Assembler
Custom Build Setup | Extra Options l Plugins l
Bylld Acions ~Driver ¥ Eun to
Linker =
ITexas Instruments L] [m ain
Third-Party Driver
Texas Instrument:
Infineon ~Setup macros
ROM-Monitor |7 Use macro file
Analog Devices
Silabs l —I
Simulator
~Device Description file
|V Overide default
IIT_DIB$\¢ onfighdevices\Texas Instruments\CC2530. ddf J

0K | Cancel |

53.7 MCE MRS
4) iR
1%E#¢ Project\Make B{ 1% F7 fEZwPEAIERE TIE.
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/% 1AR Embedded Workbench IDE
F11e

éﬁ%%%ﬁ%ﬁﬂﬁ?ﬁ%ﬁﬁ##

Edit View PEEALIHM Texas Instruments Emulator Tools Window Help

D&l ﬁ Add Files.. S ER S E D 008
I
]Debug i
Edli Configurations. ..
= r n)
e
l—. .tBStC Create New Froject...
I_. G OUtpUt Add Existing Project. ..
Opti ALt+FT "
Options. .. t . i)
Source Code Control 4
[ ke FT
ﬁeh';tild Al //PL.0 #HEE 1/0 O
Clesn //P1.0 P1.1885
Batch build. .. F&
Debug Ctrl+D

Building ccmrguranmr‘resrrneuug—

_ | Messages ... & Rect | File Li
I Updating build tree...

Bl 5.4.1 gaiRmniEie TH%
5.2 TEAIHER
o REGEBII)

A AR T AfIN TAR Embedded Workbench V48223,

i RGECEN) USB 4 O H 2% — &S] PC ML E, %1 20Pin HEZRIEREST- & T4
1 JLink JTAG M. it bk B e B, PR RIE T a8 LT), R
Heaise T

1) #TFF CC2530 Y64 tools H%, %% Setup SmartRFstudio_6.11.6.exe.

Eetup SmartRF_St. .
Eetup Launcher
Vleyas Inctruments

K 52.1.1

2) Hohzdk.

R Haslid I R R G USB L4 H] PC m f£ Windows XP R4 T, #
GRS IR TR, kPR BBt A0
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{onmun

LDEENREF R FELHIEFH

AT RS

it BT A5

Ny
2 SRR

Chipeon SREFO4EER
() MPERELEREES c) KBS, FHEH
i HEA.

SRR AR A

O MAFEEIsE B &) @)
B, (BBE CT—F" .

F—Zw o [ ®A |

K 52.1.2

7] 2= HEh R IF RIS SRR G RS LR5E WNEh 5 Pon 5e SO E, iy 58
IR H 2
RHFWEES
BRI TE S

"‘il\
i £ i
EEFEETE T TSRS

; Chipcon SEFO4EE

Exflas, s “i” .

K 5.2.1.3
3) i B IREnG &

Mk S 1f_F ) SmartRF_Studio EIbR, F1HF EA2 %3¢ SmartRFID Studio #F, 4 b
ZigBee DeBuger 1/ H.4% B THEAL GRS 52 2Em AN E AL USB 1)
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| RARER LURMRIIR EPTTE LBHGH

. SmartRE? Studio le
SnartRF?01 DK | SmartRF?02 DK | SnartRF?03 IE | SmartRF704 DK SmartRF705 DK |
*’ﬁmm
Current Status [UsBEDID | PwID
INSTRUMENTS Caluiation Windon - CC2531

Calculation Win

CalculatinnWindow EE252D

Froductinfo: Smar tEF7productline

Start

File wersions. .. |

K 5.2.1.4 MR 7S 225 T
BRI BRI 2 )

o HRREZEIT

1) ¥EFESEH Project\Debug BiHubElE CTRLAD HEAEBURA, A4 T A 1 2
YA N AR

& TAR Embedded Workbench IDE

File Edit Yiew BEFREHEN Texas Instruments Emulator Tools Window Help

DS @ ks T v wuEe e =

Warkspace 8dd Group. ..

Debug . . . 530.h"

Edit Configurations. ..

Files
gned char n)

=20
= B testc Create Hew Froject. ..

ar i;
| FEOOWPY  Add Existing Project. .. t 9:
| "~ Biocce ) i< on; i+4)
E[:IOutput Options. .. ALt+FT J < 1000; §44) :
izl tESt'hE Source Code Contrel »

Make FT
Compile Ctr1+FT
Febuild 11 0; //PL.O Z5EIE I/0 O
Clean ; AAP1.0 Pl.1385R
Batch build. .. F3

Ctrl+D

et | el <]

x . .
=l Messaoes File Li

K 5.22.10 #EAER
AW AAER):
Step Into AT A bR B ol HE RS 1
Step Over F P HAT — A BRI EH
Next statement AT —AMEH]
XL A A 7E T HAE FHE X R PREESE .
2) BEAR:
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ﬁ:’cﬁgﬁ
LUREMBIIH L WL LRATTH Kz
C-SPY oY PRI & B A EIRIAN, FIEREF IS T IREEHAE A . f#
HEBhE
PSR View\Auto PR & H. H3NE D Ao AR, LDt %2
j BRI

I =
Expression Yalue Location Type

| 3 F3R: unsigned i

? )

K 5222 BIERE

3) WHERTE M

{8 ] Watch & HREEL &, EHEHE View\Watch , T Watch & 1. it Watch &
A R LRAE, UG A XK BN § FERI4E . Hm] DL ide i — /A8 80K 3 g 4 7 11 HE 3
Watch & 1.

x
Expression Yalue Location Twpe
[ " OO0 028 unsigned char
i 3 RiRe unsigned int
< |
“Auto Watch e

K 5223 BEWELE

FOBAT, W1 AT j AR, WA Watch & Hh g — A&, ek iR s Sk
H AL E I Delete B8 8 A UA SEMNER .

4) BB I M

ﬁﬁﬁ W r A AT 1) 7 TR ﬁ%ﬁxﬁﬁﬁ’] BB S B B R B — N ) B e EE
IE—ANER], RJG1%EFF Toggle Breakpoint iy 4 o

TE -G R AR AW A 7RSS B A SRR AW S HE R, AR Edit\Toggle
Breakpoint. B(#7E T HA~ b i 2 .
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et . e
LU PRI R L LB S

File Edit ¥iew Froject Debuz Texas Instruments Emulator Tools Yindow Help
DS HE S ; | ~ Y ¥ @
)= 2 A LB B
Workspace x “!E!!
|Debug j #include "ioCC2530.h"
Files £n) By q Delay(unsigned ch ;|
woid Delay (unsign ar n
B (Jtest- Debug v :
Hmmﬂc unsigned char i;
[:IOutput mnsigned int j;
o RN < - i
For{j = 1; Jj < 1000; J++)
b
vold main (woid)
{
P1SEL = 0x00; A/PL.0 FHEE I/0 O

K 5224 BEKN

EFAER NG WA — M AL, H&E Rt BAE R AT — A E Bong —4
Wr s A7EAE . PR View\Bradkpoint T W s B 11, WS TARRT X E MW A, EFEE D
T 778 H & Debug Log & HH AT LAE A W sl AT TS O . AU T i, 72 R R W )
B AL AT — IR Toggle Breakpoint 74> .

5) It

TERICYIRE, B—DE N — KL mta 4, P I IR E 3T 572 4%

K View\Disassembly, FTH IC4miARE [, H A& 2129057 C 5 i A% B

ICHiiE SR 2.

Goto | j |E0de j IE
ooooll 12 00 45 LCALL main ~
goool4 12 00 03 LCALL ?C_EXIT =
_ program_start:
goool? 75 Do o0 MOV PSW. #0=x00
YRESET_SF:
gooold 75 81 BF HOW SP. #0=BF
gooolD o2 00 048 LIMF ‘?cmain
__low_lewel_init:
gooozo 79 01 HOW R1.#0=01
gooozz 22 RET
0oooz2s 80 12 SIMP  0=0039
000027 EA HOW A RZ
gooozae 24 01 ADD A, #0=01
000024 FA HOW R2.A
0000ZE EB MOV A, R3
ooooz2C 34 00 ADDC A, #0=00
Q0002E FE How R3.A
00002F C3 CLE C
000030 EA HOW & RZ
000031 94 E8 SUBE A #0=xES b’
£ >

5225 RIC4mE
6) Wi FI7es:
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. et

2UEENR B Z R FEXRIEFH

A E O RVTA BB B FARRIANS . SR View\Regisster, 17 %17 4%

=y
ESf e
Register K
|Basic Reqgizters ﬂ
[+ & = 0=x00
[+ B = 0=00
HPSY = 0=00
RO = 0=00
R1 = O=04
RZ2 = 0=ES&
R3 = 0=03
R4 = 0=04
RS = 0=00
R& = 0=00
R7 = 0=00
SP = 0=C3
SPP = —————
SPX = —————
DPTR = 0x0000
FPC = 0=0023

K 5226 BEHFAamNE

WeFEE B N AR, EFEARKNTARTH ROBTIEP RS ER AR
L.

7 IR
FEft s B ARV P IR 39 A7 a1 45 8 X 4. %2 1 View\Memory, T ITA71f &% &

[

Goto | ;:]|mam _J hd

00 00 0a =% 03 0= 00 00 00 00 a7 db 97 2f 98 Ya ... ... ... -
10 ?d 8d b7 =5 Yb £9 46 57 =b 072 Ef de 66 0d 5= =7 oL FT. o f o
20 =7 39 fb 5a {7 df 9= fo o8 =6 39 22 f0 d6 Gf f4 EL L b R
A0 b9 cof dd ed 40 &7 ef b f5 bbh be fh 06 =f =3 63 RN '~ o
40 =d 81 04 01 22 d5 02 57 cb £9 14 03 4k 1a 47 85 " D A
E0 03 21 1a 84 1a 11 9a d4 4= d0 01 99 14 9a d4 1c B I |
60 19 1z 50 £0 02 25 1z 75 f0 02 a3 1o 67 1o 9a d4 R =G =

0 69 14 cd od ocd cd od od od od od od od od cod od ...
80 ocd cd cd cd cd ed ed cd cd cd cd od od cd ocd =d ... L.
90 cd cd cd od cd ed ed cd cd ed ed ed ed ed ed =d L
al cdocdcocdeocd cd cd cd cd cd ed cd cd ed cd ed =d .00 L
Bl cdocdcdeod cd cd cd cd cd cd cd cd ed cd ed =d ... 0. .. ...

ady pos 00000OTD

K 5227 BEF G

BATFET
LR Debug\Go,  BUS T EIR T AEKE F220 e B s G s, F 50— BgIT T
%o AJLLES| LED1. LED2 [AIBR A5, WS EfFIE, LR Debug\Break 8¢l T A
Pk @ g, RS
) B H A
1P Debug\Stop Debugging B 7 30 T HAE _E &L . 18 H i iE .
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e

EUEEE IR FELREFH

RIS — LED T35 525

[HEN

. SEHIABE

fififF: ZigBee(CC2530)fitk, ZigBee N#iAiAMR, USB 1jHE %%, PC Hl.
4% TAR Embedded Workbench for MCS-51

2. LA

il ZigBee2530 H R Ef ZigBee FEHUEMEE/ RS, #AK ZigBee B/,
R TAR PRI HRHFEF, FIF CC2530 /) 10 #5#] LED #MEHIIA KR,

3. LI R

3.1 B O R

¢ ZigBee(CC2530)8i3k LED {40

s 24 s XOSC32E_Q2 |22 "
05 13
o7 1] 06 »
oD $05C Q1 [
10 L1 20 sosCQ2 2
. !
. $le0
T 1 PI3 U
L L S L $ 2
s s 024 0
) 37 MEz 32768
1 ¥ 10 el == c13
RESETN 20 | pecer G 7pE 1pF | I5eF T5pF
osE] N .

B 3.1.1 LED f#ff#:0

ZigBee (CC2530) HEHEEME L1 2 A~ LED AT, HIRGFERRMEH . o 5liEss
CC2530 1] P1_0- P1_1 P10 51, MERERE ERTUAE H, 2 4> LED AT HLfHR, 4
P1_0. P1_1 5K %, LED fT Rt

¢ CC2530 10 HI*HFHR

P1 (0x30) - Port 1

Bit

Name

Resst

R W

Description

70

P1[7:0]

OcFF

Ry

Port 1. Generak purp|nse Y0 port. Bit- addressable from SFR. This CPU-internal register i readable,
but notwritable, from XD ATA(0x7090).

P1DIR [((<FE) - Port 1 Direction

* 3.12 Pl ZHfFH

Bit | Name Reset | RAW Description

7:0 |DIRPL_[7:0] (Ox00 | RAW P1.7 to P1.0 Y0 direction
o: Input
1. Output

% 3.1.3 PIDIR %178
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5 %0 8k
LR RERTTE LRI ES inmie

UL EPEZRFH T T CC2530 AELARAY P1 10 A K75 /245, JUHh IS T P1FI PIDIR
PAANEAT AR WA, Pl RFAT A A RIS R %5 17 4%, PIDIR 4 10 i A\ Han G P 5 17 4%
Flih 10 27 200 ThRE, (EFERARCHE. SRR 2% CC2530 BRI Tt

3.2 AT

#include <ioCC2530.h>

#define uint unsigned int
#define uchar unsigned char

/58 XFE ] LED 4T K3 1
#define LED1 P1_0 /5 L LED1 J P10 13341
#define LED2 P1_1 //5 L LED2 J P11 14541

/BRI 7 W]

void Delay(uint); /4L Bk

void Initial(void); /IF1EEA P
/****************************
IR T

*****************************/
void Initial(void)

{
PIDIR |= 0x03; //P1 0. P1_1 & X N%iH

LEDI = 1; //LED1 4T 8K
LED2=1; /LED2 /4K
}

/***************************

/IR

***************************/

void main(void)

{
Initial(); 118 PRI HEAY 2R £
LED1 = 0; //LED1 55
LED2 = 0; //LED2 5%
while(1)
{
LED2 = ILED2; //LED2 A4k
Delay(50000);
}
}

FFEEIE CC253010 FAFaeim K- R LED JTHPIRES, FIEMEf)RE
AR F A [ BTIZ AT .
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Lo PRI R T L LRI BH

4. KHIPE

1) f# ] ZigBee Debuger USB 1/j E.2%i% 8% PC HLAI ZigBee(CC2530)f5, 77T ZIGBEE
BT AL

2) A3 IAR RS, Frek T2, siEHE{EH BExpl L5 T,

3) £ IAR JPRIE P Iw e, ia17. WiIAEF.
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2UEENR B Z R FEXRIEFH

ekt

= Timerl &H|LLK;
1. SEIOIAIE

fififF: ZigBee(CC2530)fitk, ZigBee N#iAiAMR, USB 1jHE %%, PC Hl.
A% TAR Embedded Workbench for MCS-51

2. SEIOAA

L ZigBee2530 KB ZigBee BRI SRS, AR ZigBee BIHLBE/FEEI,
ffH TAR R EITFET, FIH CC2530 [ Timerl 5EMT#%3%H] LED M5 A LR,

3. LI R

3.1 B O R

TI1CTL (0xE4) — Timer 1 Control

Bit | Name Reset |R/W Description

T4 |- 00DOD |RO Reserved

32 |DIV[1:0] |00 R Prescaler divider value. Generates the active clock edge used to update the counter as follows:
00: Tick frequency/1
01: Tick frequency/8
10:  Tick frequency/32
11. Tick frequency/128

1.0 |MODE 00 R | Timer 1 mode select. The timer cperating mode is selected as follows:

[1:0]

00: Operation is suspended.

01: Free-running, repeatedly count from 0x0000 to 0xFFFF.

10; Modulo, repeatedly count from 0x0000 to T1CCo.

11:  Up/down, repeatedly count from 0x0000 fo T12C0 and from T1CCO down to 0x0000.
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Lo LRI SR B ST

IRCON (0xC0) — Interrupt Flags 4
Bit Name Reset R/IW Description
7 |STIF 0 R/AW | Sleep Timer interrupt flag
0: Interrupt not pending
1: Interrupt pending
6 |- 0 R/AW | Must be written 0. Writing a 1 always enables the interrupt source.
5 |POIF 0 R/W | Port 0 interrupt flag
0: Interrupt not pending
1: Interrupt pending

4 |T4IF 0 R/W | Timer 4 interrupt flag. Set to 1 when Timer 4 interrupt occurs and cleared when CPU
HO | vectors to the interrupt service routine.

0: Interrupt not pending
1: Interrupt pending

3 |T3IF 0 R/W | Timer 3 interrupt flag. Set to 1 when Timer 3 interrupt occurs and cleared when CPU
HO | vectors fo the interrupt service routine.

0: Interrupt not pending
1: Interrupt pending

2 |T21IF 0 RAV | Timer 2 interrupt flag. Set to 1 when Timer 2 interrupt occurs and cleared when CPU
HO | vectors to the interrupt service routine.

0: Interrupt not pending
1: Interrupt pending

1 |T1IF 0 R/W | Timer 1 interrupt flag. Set to 1 when Timer 1 interrupt occurs and cleared when CPU
HO | vectors to the interrupt service routine.

0: Interrupt not pending

1: Interrupt pending

0 |DMAIF 0 R/W | DMA-complete interrupt flag
0: Interrupt not pending

1: Interrupt pending

2% 3.1.3 IRCON Zif7e%
DL A2 TR CC2530 AbFEEE Timerl &R E:AHEM 291758, H TICTL A
Timerl JER #iEHRS A4, W% A48 K B E e I 28 B ATl Sl 2 4. IRCON
A e NP WIAR AL AFAY, WIZ A8 T DURIW A R 4 i) 28 Timerl B WRIRES .

3.2 ARt

#include <ioCC2530.h>
#define uint unsigned int
#define uchar unsigned char
#define LED1 P1 0

#define LED2 P1 1

uint counter=0; 114 IR
uint TempFlag; 11 R A A 1 B N R

void Initial(void);
void Delay(uint);

/****************************

J/3E R FE

***************************/

void Delay(uint n)
{

uint 1,t;
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EUEEHREF R FESERIEFH

PRI E CC2530 ALFRESHY Timerl & 2517 H a2 #01 40, 1B & IRCON
HR BT AR S RAS A Timerl 58I 28 11806 H AP WRIRAS, s LED 4T FIINARIRES .
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Lo PRI R T L LRI BH

4. KHIPE

1) f# ] ZigBee Debuger USB 1j L 2%3% 4% PC HLAI ZigBee(CC2530)fiH, 1T ZigBee
BT L

2) 3N IAR FFRIAES, Bk T2, skEEAEA Exp2 S236 TR

3) fE IAR JFRIE e, 817, HRET.
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4 RS RE

2UEENR B Z R FEXRIEFH R e

SRS DU, Timer2 12| 246
1. SEIRFRBE

B fififf: ZigBee(CC2530)1itk, ZigBee F#HHAM, USB1iHE%s, PC Hl.
B Xff: TAR Embedded Workbench for MCS-51

2. LA

B 1 ZigBee2530 R EM ZigBee BIHLAEIEE DAY, AR ZigBee HEHBEMREEM
B (] IAR JFRIEEITFER, A CC2530 f) Timer2 5E M #5454 LED 4N HIIN AR

3. SRR

T2ZMSEL (<C3) — Timer 2 Multiplex Select

Al

Bit
No.

Name

Resa

RAN

Function

70

RO

Reserved. Read as 0

6:4

T 2MOVESEL

RAW

The value of this register selects the internal registers that are modified or read
when accessing T2MOVED, T 2MOVEL, and T2MOVE2 |

000:t20 (overflow counter)

001:t20 _c=p (overflaw capture)
010:t 20 _per (overflow period)
011:t20 _cmp1 (overflow compare 1)
100:t 20 _cmp2 (overflaw compare 2)
101 to 111: Reserved

RO

Reserved. Read as 0

T 2MSEL

RAW

The value of this register selects the internal registers that are modified or read
when accessing T2M0 and T2t41 .

000:t2im (timer countwvalue)
001:t2_c=p (timer capture)
010:t2_per (timer period)
011:t2_cmp1 (timer compare 1)
100:t2_cmp2 (timer compare 2)
101 to 111: Reserved

% 3.1.4 T2MSEL 231728

T2MO [OxA2) - Timer 2 Multiplexed Register O

Bit Name Resa R Function
No.
70 T 240 R Indirecthy returns/modifies bits [7:0] of an internal register depending on the

T 2MSEL . T 2MSEL value.

When reading the T2M0 register with T2MSEL . T 2MSEL set to 000 and
T2CTRL .LATCH_MODE set to 0, the timer (£2tim) value is latched.

When reading the T2M0 register with T2MSEL . T 2M4SEL set to 000 and
T2CTRL .LATCH_MODE set to 1, the timer (t2tim) and overflow counter t20)
values are latched.
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4 FFFERE

FANGYUAN INTELLIGENCE

EYEENR B Z R FELHIEFH

T2M1 (0%A3) — Timer 2 Multiplexed Register 1

Bit Name Resa R A Function
No.
70 T2M1 RAW Indir]ectty returns/modifies bits [15:8] of an internal register, depending on
T2MSEL . T 2MSEL value.
When reading the T2M0 register with T2MSEL . T 2MSEL set to 000, the timer
@{2timn) value & latched.
Reading this register with T2MSEL . T 2MSEL set to 000 returns the latched value
of t2ti m[15:8]).
#* 3.1.5 T2MO #1 T2MI1 Ziffd%
T2MOWVFO [0xA4) — Timer 2 Multiplexed Overflow Register O
Bit Name Resa R Function
No.
70 T 2M40VED R Indirecthy returns/modifies bits [7:0] of an internal register, depending on the

T2MSEL . T 2MOVESEL value.
When reading the T2MOVED register with T2MSEL . T 2M40VESEL setto 000 and
T2CTRL .LATCH_MODE set to 0, the overflow counter value §2ovf) & latched.

When reading the T2M0 register with T2MSEL . T 2MOVESEL set to 000 and
T2CTRL .LATCH_MODE set to 1, the overflow counter value {2ovf) i latched.

TZMOVF1 [0xAS —Timer 2 Multiplexed p\e

rflow Register 2

Bit Name Resa R Function
No.
70 T 2M40VEL R Indirecthy returns/modifies bits [15:8] of an internal register, depending on the

T 2MSEL . T 2MSEL value.

Reading this register with T2MSEL . T 2MOVESEL set to 000 returns the latched
value oft 200 [158].

T2ZMOWVF2 [0xAB) — Timer 2 Multiplexed Overflow Register 2

Bit Name Resdt R Function
No.
70 T2M0VE2 RAN Indirecthy returns/modifies bits [23:16] of an internal register, depending on the

T2MSEL . T 240 VESEL value.

Reading this register with T2MSEL . T 2M0VESEL set to 000 returns the latched
value oft 20w 23:16].

% 3.1.6 T2MOVFO0 T2MOVF1 1 T2MOVF2 %17 %%

TZIRQF [OxA1) - Timer 2 Interrupt Flags

Bit Narme Reset R Function
No.
76 |- 0 RO Reserved. Read as 0
5 T IMER2_OVE CCQHPAREZF 0 RAWD [ Setwhen the Timer 2 overflaw counter counts to the value set att2o W _cmp2
4 T IMER2_OVE CCQHPARELE u} RMAD | Setwhen the Timer2 overfluw counter counts to the value set at Timer 2
t2o0f _cmp1
3 T IMER2_OVE_PERE u} RAVD [ Setwhen the Timer2 overflow counterwould have counted to avalue equal to
t2of _per, but instead wraps to 0
2 T IMER2 CQ-PAREZF u} RAWD [ Setwhen the Timer2 counter count to the value set att2_cmp2
T IMER2_CCMPARELE u} RAWD [ Setwhen the Timer2 counter count to the value s et att2_cmp1
0 T IMER2_FERF u} RAWD [ Setwhen the Timer 2 counter would have counted to a value equal to t2_per,
but irstead wraps to 0.

TZIRQOM [0xAT) —=Timer 2 Interrupt Mask

# 3.1.7T2IRQF Z51ias

Eit Name Resa | RAW Function
No.
76 |- 0 RO Reserved. Read as 0
5 TIMER2 OVE CCMPARE2M 0 RAN Enables the TIMER2_OVF_COMPAREZ interrupt
4 TIMER2 OVEF CCOMPARELM u} RAN Enables the TIMERZ_OVF_COMPARE1 interrupt
3 T IMER2_GVE PERM u} RAN| Enables the TIMERZ_OVF_PER interrupt
2 T IMER2_CCMPARE2M 0 RN Enables the TIMERZ_COMPAR E2 interrupt
1 T IMER2_COHPARELM 0 RA Enables the TIMERZ_COMPARE1 interrupt
0 TIMER2_PERM u} Rl Enables the TIMER2Z_PER interrupt
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#* 3.1.8 T2IRQM Zifide

T2CTRL (Ox¢S4)— Timer 2 Control Register

Bit Name Resst | RAWV Function
No.
74 |- 0 RO Reserved. Read as 0
3 LATCH_MODE 0 RAN 0: Reading T2MO with T2MSEL . T 2t4SEL = 000 |atches the high byte of the timer,
making itready to be read from T2M1. Reading T2ZMOVFO with T 2MSEL . T 2MOVESEL
=000 |latches the two most-significant bytes of the overflow counter, making it
possible to read these from T2ZMOVF1 and T2ZMOVF2.
1: Reading T2MO with T2MSEL . T 2t4SEL = 000 latches the high byte of the timer and
the entire overflow counter at once, making it possible to read the values from T2M1,
T 2MOVEY, T2MOVEL, and T2MOVE2.
2 STATE 0 R State of Timer 2
0: Timer idle
1: Timer running
1 SYNC 1 RAW 0: Starting and stopping oftimer s immediate, i.e., synchronous with ck_rf_32m.
1: Starting and stopping oftimer happens atthe first positive edge ofthe 32-kHz clodk.
Read Section 20.4 for more details regarding timer start and stop.
0 RUN 0 RAY Write 1 to start timer, write O to stop timer. When read, it returrs the last written
value.

# 3.1.9 T2CTRL Zifias

TZEWTCFG (Ox9C) — Timer 2 CSP Interface Corfiguraion

Bit Reset RN
No.

Name

Function

7 - 0 RO

Reserved. Read as 0

6:4 |TDMER2_EVENT2_CFG 0 RAN

000

Selects the event that triggers a T2_EVENTZ puke
1 t2_per_event

001:
010:
011:
100:
101:
110:
111:

t2_cmp1_event
t2_cmp2_event
teovf_per_event
t2ovf_cmp1_event
t2ovf_cmp2_event
Reserved

No event

RO

Reserved. Read as 0

TIMER2_EVENT1 CFG u} R

Selects the event that triggers a3 T2_EVENT1 puke
000:
001:
010:
011:
100:
101:
110:
111:

t2_per_event
t2_cmp1_event
t2_cmp2_event
t2ovf_per_event
t2ovf_cmp1_event
Zovf_cmp2_event
Reserved

No event

* 3.1.10

T2EVTCFG ¥ 17a%
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IENO (0xA8) — Interrupt Enable 0
Bit Name Reset R/W Description
7 |EA 0 R/W | Disables all interrupts.

0: No interrupt is acknowledged.

1: Each interrupt source is individually enabled or disabled by setting its
corresponding enable hit.

6 |- 0 RO | Reserved. Read as 0

5 |STIE 0 R/W | Sleep Timer interrupt enable

0: Interrupt disabled

1: Interrupt enabled

4 |ENCIE 0 R/AW | AES encryption/decryption interrupt enable
0: Interrupt disabled

1: Interrupt enabled

3 |URX1IE 0 R/AW | USART 1 RX interrupt enable

0: Interrupt disabled

1: Interrupt enabled

2 |URXOIE 0 R/W | USARTO RX interrupt enahle

0: Interrupt disabled

1: Interrupt enabled

1 |ADCIE 0 R/W | ADC interrupt enable

0: Interrupt disabled

1: Interrupt enabled

0 RFERRIE 0 R/W | RF TXFIFO/RXFIFO interrupt enable
0: Interrupt disabled

1: Interrupt enabled

% 3.1.11 IENO Zif752

IEN1 (0xB8) — Interrupt Enable 1

Bit Name Reset R/W Description
76 |- 00 RO | Reserved. Read as 0
5 |POIE 0 R/AW | Port 0 interrupt enable

0: Interrupt disabled

1: Interrupt enabled

4 |T4IE 0 R/W | Timer 4 interrupt enable
0: Interrupt disabled

1: Interrupt enabled

3 [T2IE 0 R/W | Timer 3 interrupt enable
0: Interrupt disabled

1: Interrupt enabled

2 |T2IE 0 R/W | Timer 2 interrupt enable
0: Interrupt disabled

1: Interrupt enabled

1 |T1IE 0 R/W | Timer 1 interrupt enable
0: Interrupt disabled

1: Interrupt enabled

0 DMAIE 0 R/W | DMA transfer interrupt enable
0: Interrupt disabled

1: Interrupt enabled

% 3.1.12 IENI ZFfrs

DL EEES2E T CC2530 AbFEHS Timer2 &N 25HH R 27 1E s, Hd@# T2CTRL
Timer2 #2547 es, HRIZEHIER 28318, T2MSEL #6847 28, HRXT Timer2 Tk
PIEFE, T2MO A1 T2M1 FRAZR 16 Aiit#{E, T2MOVF0,T2MOVF1,T2MOVE2 H SRA7k
THEUE G B RE,  T2IRQF O Timer2 HWidREarf7ds, T2IRQM JyH il B8 a7
%%, IENO A IENI PANZAEE Al H] KGR W BT ISR Timer2 & I 2% A Wi o 5%
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4. EHIPR

1) f#i[H] ZigBee Debuger USB 1j EL.2%i% 5 PC HLAT ZigBee(CC2530)f5H, T ZigBee
BHIT A

2) A3 IAR FFRIAES, B TR, SCEBAEA Exp3 Sii TiE.

3) fE IAR TP R E ik, 817, Wil
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SEISF . Timer3 38455248

1. SEIOIAIE

B fififf: ZigBee(CC2530)1itk, ZigBee F#HHAM, USB1iHE%s, PC Hl.
B %f4: 1AR Embedded Workbench for MCS-51

2. LA

B [{iL ZigBee2530 R EM ZigBee PLERAEMF:H CAY, #AR ZigBee PEHLAF{FFZ.
B i AR HFEIREEIHET, FIH CC2530 ) Timerd SERT #8484 LED AM& KA LR

3. SRR

3.1 B O R

T3CTL (0xCB) — Timer 3 Control

Bit [ Name Reset | R'W

Description

7:5 |DIV[2:0] 000 RAW

Prescaler divider value. Generates the active clock edge used to clock the timer from
CLKCONCMD . TICKSPD as follows:

000: Tick frequency/1
001: Tick frequency/2
010: Tick frequency/4
011: Tick frequency/8
100: Tick frequency16
101: Tick frequency /32
110: Tick frequency/64
111:  Tick frequency/128

4 START 0 RW Start timer. Normal operation when set, suspended when cleared
3 OVFIM 1 R/WO Overilow interrupt mask
0: Interrupt is disabled.
13 Interrupt is enabled.
2 CLR 0 ROMN1 Clear counter. Writing a 1 to CLR resets the counter to 0x00 and initialize all output pins of

associated channels. Always read as 0.

1.0 (MCDE[1:0] |00 RAW

Timer 3 mode. Select the mode as follows:

00: Free running, repeatedly count from 0x00 to OxFF

01: Down, count from T3CCO to 0x00

10: Modulo, repeatedly count from 0x00 to T3CCO

11: Upidown, repeatedly count from 0x00 to T3CCO and down to 0x00

% 3.14T3CTL 178

311 http://www.i-csource.com




ik LUREMBIIRE TP ELRIESE

T3CCTLO (0xCC) — Timer 3 Channel 0 Capture/Compare Control

Bit | Name Reset [R/W Description
7 - 0 RO Unused
6 m 1 R/W Channel 0 interrupt mask
0: Interrupt is disabled.
1 Interrupt is enabled.
5:3 |CMP[2:0] 000 R/W Channel 0 compare cutput mode select. Specified action on output when timer value equals

compare value in T2CCO

000: Set output on compare

001: Clear output on compare

010: Toggle output on compare

011: Set output on compare-up, clearon 0

100: Clear output on compare-up, seton 0

101. Set output on compare, clear on OxFF

110:  Clear output on compare, set on 0x00

111: Initialize output pin. CMP[2:0] is not changed

2 MODE 0 RIW Mode. Select Timer 3 Channel 0 mode
0: Capture mode
1. Compare mode

1.0 |CAP[1:0] 00 R/IW Capture mode select

00:  No capture

01: Capture on rising edge
10: Capture on falling edge
11 Capture on both edges

2 3.1.5 T3CCTLO Fl1 T3CCO % 177%

T3CCTL1 (0xCE) — Timer 3 Channel 1 Capture/Compare Control

Bit | Name Reset |[R/W Description
7 - 0 RO Unused
6 IM 1 R/W Channel 1 interrupt mask
0: Interrupt is disabled.
1: Interrupt is enabled.
5:3 |CMP([2:0] 000 RIW Channel 1 compare output-mode select. Specified action on output when timer value equals

compare value in T3CCL

000: Setoutput on compare
001: Clear output on compare
010: Toggle cutput on compare

011: Seton compare-up, clear on compare down in up-down mode. Otherwise set output on
compare, clearon 0

100: Clear output on compare-up, set on compare-down in up-down mode. Otherwise Clear
output on compare, seton 0.

101: Set output on compare, clear on OxFF
110: Clear output on compare, set on 0x00
111:  Initialize output pin. CMP[2:0] is not changed

2 MCDE 0 RIW Mode. Select Timer 3 channel 1 mode
0: Capture mode
1: Compare mode

1:0 |CAP[1:0] 00 R/W Capture mode select

00: No capture

01: Capture on rising edge
10: Capture on falling edge
11: Capture on both edges

T3CC1 (0XCF) — Timer 3 Channel 1 Capture/Compare Value

Bit Name Reset |R/W Description

7:0 |VAL[7:0] |0x00 RW Timer capiure/compare value channel 1. Writing to this register when T3CCTL1.MODE=1 (compare
mode) causes the T3CC1.VAL[7:0] update to the written value to be delayed until
T3CNT.CNT[7:0]=0x00.

% 3.1.6 T3CCTL1 #1 T3CC1 %f7as
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IENO (0xA8) — Interrupt Enable 0

Bit Name Reset

R/IW

Description

7 |EA 0

R/W

Disables all interrupts.
0: No interrupt is acknowledged.

1: Each interrupt source is individually enabled or disabled by setting its
corresponding enable bit.

RO

Reserved. Read as 0

5 |STIE 0

R/W

Sleep Timer interrupt enable
0: Interrupt disabled
1:  Interrupt enabled

4 | ENCIE 0

R/W

AES encryption/decryption interrupt enable
0: Interrupt disabled
1: Interrupt enabled

3 |URX1IE 0

R/W

USART 1 RX interrupt enable
0: Interrupt disabled
1: Interrupt enabled

2 |URXOIE 0

R/IW

USARTO RX interrupt enable
0: Interrupt disabled
1: Interrupt enabled

1 |ADCIE 0

ADC interrupt enable
0: Interrupt disabled
1: Interrupt enabled

0 RFERRIE 0

RIW

RF TXFIFO/RXFIFOQ interrupt enable
0: Interrupt disabled
1: Interrupt enabled

IEN1 (0xB8) — Interrupt Enable 1

#3.1.7 IENO Zifrss

Bit Name Reset

R/IW

Description

76 |- 00

Reserved. Read as 0

5 |POIE 0

Port 0 interrupt enable
0: Interrupt disabled
1: Interrupt enabled

4 |T4IE 0

Timer 4 interrupt enable
0: Interrupt disabled
1: Interrupt enabled

3 |T3IE 0

R/W

Timer 3 interrupt enable
0: Interrupt disabled
1: Interrupt enabled

2 |T2IE 0

R/W

Timer 2 interrupt enable
0: Interrupt disabled
1: Interrupt enabled

1 |T1IE 0

R/W

Timer 1 interrupt enable
0: Interrupt disabled
1: Interrupt enabled

0 DMAIE 0

R/W

DMA transfer interrupt enable
0: Interrupt disabled
1: Interrupt enabled

#3.1.8 IENI Zfiee

DL EEZFEAZE TR CC2530 AbFEES Timerd EN2sfHRHI 2 fEas, H i #s T3CTL

A A7, FHORAZ I R I 25 AR SR AR 2K

SR ] 2 A7 2 A B T A7 4
AUE 274745 o
VIR

T3CCTLO 1 T3CCO & Timer3 iHiE 0 Lh3/

T3CCTL1 1 T3CC1 N Timer3 @il 1 LLi /4 s 217 28

IENO 5 IEN1 PAAZFAE88 5 s KRG W e JF o/ Timer3 € i) 2% H W
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3.2 BTt

#include <ioCC2530.h>

#define YLED P1 0
#define RLED P1 1

#define uchar unsigned char

/*****************************************

& AR

*****************************************/

uchar counter = 0;

/*****************************************

/IT3 BLEE X

*****************************************/

// Where timer must be either 3 or 4

// Macro for initialising timer 3 or 4

/1% T3/4 BB 7547 AL

#define TIMER34 INIT(timer) \

do { \
TH##timer#HCTL = 0x06; \
TH##timer#H#CCTLO = 0x00; \
TH#Htimer#H#HCCO = 0x00; \
TH##timer#H#CCTL1 = 0x00; \
TH#Htimer#H#HCC1 = 0x00; \
} while (0)

//Macro for enabling overflow interrupt
/1B T3/4 i H A
#define TIMER34_ENABLE_OVERFLOW _INT(timer,val) \
do{T##timer##CTL = (val) ? T##timer##CTL | 0x08 : T##timer##CTL & ~0x08; \

EA=1; \
TIIE=1; \
}while(0)
a3 T3
#define TIMER3 START(val) \

(T3CTL = (val) ? T3CTL | 0X10 : T3CTL&~0X10)

11 o3 30 1
#define TIMER3_SET CLOCK_DIVIDE(val) \
do{ \
T3CTL &= ~0XEO0; \
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(val==2) ? (T3CTL|=0X20): \
(val==4) ? (T3CTL|=0x40): \
(val==8) ? (T3CTLI=0X60): \
(val==16)? (T3CTL|=0x80): \
(val==32)? (T3CTL|=0xa0): \
(val==64) ? (T3CTL|=0xc0): \
(val==128) ? (T3CTL[=0XEO): \
(T3CTLI=0X00); /%1% \
}while(0)

//Macro for setting the mode of timer3

/B T3 W TAE T

#define TIMER3 SET MODE(val) \
do{ \
T3CTL &= ~0X03; \
(val==1)?(T3CTL|-0X01): /*DOWN */\
(val==2)?(T3CTL|-0X02):  /*Modulo */\
(val==3)?(T3CTL[-0X03): /¥*UP/DOWN */\
(T3CTL|F0X00); /*free runing */ \
}while(0)

#define T3 MODE_FREE 0X00
#define T3 MODE DOWN  0XO01
#define T3 MODE_MODULO 0X02
#define T3 MODE_UP_DOWN 0X03

/*****************************************

//T3 % LED HJ4A1k,
*****************************************/
void Init. T3 _AND LED(void)
{

P1DIR = 0X03;

RLED = 1;

YLED = 1;

TIMER34 INIT(3); /IW1EEAL T3

TIMER34 ENABLE OVERFLOW INT(3,1); //JF T3 il
/iR 32 43451 101

TIMER3_SET CLOCK_DIVIDE(16);

TIMER3_SET MODE(T3 MODE_FREE); /1B B % 00 —>0x{f
TIMER3 START(1); i=t=i
5
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SIS, Timerd #5]52Lé
1. SEEGFFIE

B fififf: ZigBee(CC2530)1itk, ZigBee F#HHAM, USB1iHE%s, PC Hl.
B Xff: TAR Embedded Workbench for MCS-51

2. LA

B 1 ZigBee2530 R EM ZigBee BIHLAEIEE DAY, AR ZigBee HEHBEMREEM
B IAR PR IHFER, FIF CC2530 ) Timerd SERF254H] LED AMEHINLER.

3. SRR

3.1 B O R

TA4CTL (OxEB) - Timer 4 Control
Bit | Name Resa | RAw Description

75 |[DIVv[2:0] 000 RAN Prescaler divider value. Generates the active clock edge used to clock the timer from
CLKCONCHMD . T ICKSPED as folloves:

000: Tick frequency/1
001: Tick frequency'2
010: Tick frequency/d
011: Tick frequencyws
100: Tick frequency/16
101: Tick frequency/32
110: Tick frequency/54
111:  Tick frequency/128

4 START RAN Starttimer. Normal operation when set, suspended when cleared

3 QUETM 1 RANOD Overflow interrupt mask

2 CLR 0 ROANM Clear counter. Writing a 1 to CLR resets the counter to 000 and initialze all output pins of
associated channek. Always read as 0.

1:0 |MoDE[1:0] |0 RANY Timer 4 mode. Select the mode as follows:

00: Free running, repeatedly countfrom 00 to OxFF

01: Down, count from T4C CO to 000

10: Modulo, repeatedly count from 0:00 to T4CCO

11: Up/down, repeatedhy count from 0:400 to T4C CO and down to (00

% 3.1.4 TACTL Zifive
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T4CCTLO (OxEC)—Timer 4 Channel 0 Capture/Compare Control

Bit

Name

Resat

RAN

Description

7

0

RO

Unused

5]

4

1

Ry

Channel0 interrupt mask

5.3

QP [2:0]

000

Ry

Channel0 compare output- mode select. Specified action on output when timer value equak
compare value in T2CC0

000: Set outputon compare

001: Clear outputon compare

010: Toaggle output on compare

011: Set outputon compare up, clear on 0

100: Clear outputon compareup, seton 0

101:  Set outputon compare, clear on OxFF

110:  Clear outputon compare, set on 0x00

111:  Initialze output pin. CMP[2:0] & not changed

Ry

Mode. Select Timer4 channel 0 mode
0: Capture mode
13 Compare mode

1.0

CaP[1:0]

0o

Ry

Capture mode select. 00- No Capture, 01 - Capture on rising edge, 10 - Capture on falling edge,
11- Capture on both edges

TA4CCO(O<ED) —=Timer 4 Channel 0 Czpture/Compare Yalue

Bit

Name

Resst

R

Description

7.0

VAL([7:0]

00

Ry

Timer capture/compare value channel 0. Writing to this register when T4CCTLO.MODE=1 (compare
mode) causes the TACCONMALLT 0] update to the written value to be delayed until
TA4CN T.CNT[7:0]=0:x00.

% 3.1.5 TACCTLO 1 TACCO #1728

TA4CCTLA1 (OXEE) - Timer 4 Channel 1 Capture/Compare Control

Bit | Name Resat RAw Description
7 - u] RO Unused
hio) 1 RAN Channel 1 interrupt mask
53 [Qe[2:0] 000 RAN Channel 1 compare output- mode select. Specified action on output when timer value equak
compare value in T2CC1
000:  Set outputon compare
001: Clear outputon compare
010: Toggle output on compare
011: Set on compare-up, clear on compare down in up-down mode. Othenvise set output on
compare, clearon 0
100: Clear outputon compare up, seton compare down in up-down mode. Othenvise Clear
output on compare, seton 0.
101:  Set outputon compare, clear onOxFF
110:  Clear output on compare, set on 000
111:  Initialze output pin. CMP[2:0] & not changed
2 HCDE u] RAN Mode. Select Timer4 channel 1 mode
0: Capture mode
1: Compare mode
1:0 [Cap([1:0] oo RA Capture mode select. 00- No Capture, 01 - C apture on rising edge, 10 - C apture on falling edge,
11- Capture on both edges
T4CC1[OxEF) = Timer 4 Channel 1 Capture/Compare Value
Bit Name Resst  |RAW Description
70 |VAL[7:0] | Ox00 RAW Timer capturefcompare value, channel 1. Writing to this registerwhen T4CCTL1.MODE=1(compare
mode) causes the T4CC 1. VALT 0] update to the written value to be delayed until
TACNT.CNT[7:0]=0:00.

2% 3.1.6 TACCTL1 F1T4CCl Zfivs
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IENO (0xA8) — Interrupt Enable 0
Bit Name Reset R/W Description
7 |EA 0 RV | Disables all interrupts.
0: No interrupt is acknowledged.

1: Each interrupt source is individually enabled or disabled by setting its
corresponding enable hit.

6 |- 0 RO | Reserved. Read as 0

5 |STIE 0 R/ | Sleep Timer interrupt enable

0: Interrupt disabled

1: Interrupt enabled

4 |ENCIE 0 RAW | AES encryption/decryption interrupt enable
0: Interrupt disabled

1. Interrupt enabled

3 |URX1IE 0 R/AW | USART 1 RX interrupt enable

0: Interrupt disabled

1: Interrupt enabled

2 |URXOIE 0 R/AW | USARTO RX interrupt enable

0: Interrupt disabled

1: Interrupt enabled

1 |ADCIE 0 R/W | ADC interrupt enable

0: Interrupt disabled

1. Interrupt enabled

0 RFERRIE 0 R/W | RF TXFIFO/RXFIFO interrupt enable
0: Interrupt disabled

1: Interrupt enabled

#3.1.7 IENO Zifrss

IEN1 (0xB8) — Interrupt Enable 1

Bit Name Reset R/IW Description
76 |- 00 RO | Reserved. Read as 0
5 |PDIE 0 R/AW | Port 0 interrupt enable

0: Interrupt disabled
1: Interrupt enabled

4 |T4IE 0 R/W | Timer 4 interrupt enable
0: Interrupt disabled
1: Interrupt enabled

3 |T2IE 0 R/W | Timer 3 interrupt enable
0: Interrupt disabled
1: Interrupt enabled

2 |T2IE 0 R/W | Timer 2 interrupt enable
0: Interrupt disabled
1: Interrupt enabled

1 |T1IE 0 R/W | Timer 1 interrupt enable
0: Interrupt disabled
1: Interrupt enabled

0 DMAIE 0 R/W | DMA transfer interrupt enable
0: Interrupt disabled
1: Interrupt enabled

#3.1.8 IENI Zifies

PLEEERSZ T CC2530 AbFEZS Timerd 2 28 AH S &5 748, HPEH T4CTL
AR, FRyEH] e 22 e M. TACCTLO A1 T4CCO A Timerd iHiE 0 LL4/4d
A A7 B AE 1788, T4CCTL1 1 T4CCl A Timerd HIE 1 b Ay/Ah 4% H 25 77 28 A
HZEFF4. IENO 5 IEN1 WASZFAEE 0 Bl R Wa M Timerd 7€ B 2% 7 Brig
.
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3.2 BTt

#include <ioCC2530.h>

#define led1 P1_0
#define led2 P1 1

#define uchar unsigned char

/*****************************************

& AR

*****************************************/

uchar counter = 0;

/*****************************************

/IT4 BB E X
*****************************************/
// Where timer must be either 3 or 4
// Macro for initialising timer 3 or 4
#define TIMER34 INIT(timer) \
do { \
TH##timer#HCTL = 0x06; \
T##timer#H#CCTLO = 0x00; \
TH#Htimer#H#HCCO = 0x00; \
TH##timer#H#CCTL1 = 0x00; \
TH#Htimer#H#HCC1 = 0x00; \
} while (0)

//Macro for enabling overflow interrupt
#define TIMER34 ENABLE OVERFLOW_INT|(timer,val) \
do {
(TH##timer##CTL =  (val) ? T##timer##CTL | 0x08 : TH#timer#CTL & ~0x08);
EA=I\
T4IE=1\
}while(0)

/I Macro for configuring channel 1 of timer 3 or 4 for PWM mode.

#define TIMER34 PWM_CONFIG(timer) \
do{ \
TH#timer#H#CCTL1 = 0x24; \
if(timer == 3){ \
if(PERCFG & 0x20) { \

I0_FUNC_PORT PIN(1,7,J0_ FUNC_PERIPH); \
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} \
else { \
I0_FUNC _PORT PIN(1,4,J0_ FUNC_PERIPH); \
} \
} \
else { \
if(PERCFG & 0x10) { \
I0_FUNC_PORT PIN(2,3,J0_ FUNC_PERIPH);\
} \
else { \
I0_FUNC_PORT PIN(1,1,I0_FUNC_PERIPH); \
} \
} \
} while(0)

// Macro for setting pulse length of the timer in PWM mode
#define TIMER34 SET PWM PULSE LENGTH(timer, value) \
do { \
T#timer#CC1 = (BYTE)value; \
} while (0)

// Macro for setting timer 3 or 4 as a capture timer

#define TIMER34 CAPTURE TIMER(timer,edge) \
do{ \
TH##timer#CCTLI1 = edge; \
if(timer == 3){ \
if(PERCFG & 0x20) { \
I0_FUNC PORT PIN(1,7,JO FUNC PERIPH); \
} \
else { \
I0_FUNC PORT PIN(1,4,J0 FUNC PERIPH); \
} \
} \
else { \
if(PERCFG & 0x10) { \
I0_FUNC PORT PIN(2,3,JO0 FUNC PERIPH); \
} \
else { \
I0_FUNC _PORT PIN(1,1,JO0 FUNC PERIPH); \
} \
} \
}while(0)

//Macro for setting the clock tick for timer3 or 4
#define TIMER34 START(timer,val) \
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#define TIMER34 SET CLOCK_DIVIDE(timer,val)
dof{ \
TH#timer##CTL &= ~0XEO; \

(val==2) ? (T##timer##CTL|=0X20):
(val==4) ? (T##timer##CTL|=0x40):

(val==8) ? (T##timer##CTL|=0X60):
(val==16)? (T##timer##CTL|=0x80):
(val==32)? (T##timer##CTL|=0xa0):
(val==64) ? (T##timer##CTL[=0xc0):
(val==128) ? (T##timer##CTL|=0XE0):

(THHimer##CTLI=0X00);
Ywhile(0)

/*****************************************

/IT3 J LED itk
*****************************************/
void Init T4 AND_ LED(void)
{

P1DIR = 0X03;

ledl =1;

led2=1;

TIMER34 INIT(4);
TIMER34 ENABLE OVERFLOW INT(4,1);

TIMER34 SET CLOCK DIVIDE(4,128);
TIMER34 SET MODE(4,0);

(TH#timer##CTL = (val) ? TH##timer##CTL | 0X10 : TH##timer##CTL&~0X10)

(TH##Htimer##CTL[=0X00); 0= \
}while(0)
//Macro for setting the mode of timer3 or 4
#define TIMER34 SET MODE(timer,val) \
do{ \
Ti##timer##CTL &= ~0X03; \
(val==1)?(T##timer##CTL|=0X01): /*DOWN */\
(val==2)?(T##timer##CTL|=0X02): /*Modulo */\
(val==3)?(T##timer##CTL|=0X03): /*UP/DOWN */\

/*free runing */

\

IIFTURAL T4
//FF T4 K

/| A EhE R 00—>0xff

TIMER34 START(4,1); =R
¥
void main(void)
{
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seig-t. i EEE AD 2
1. SEEGFFIE

B fififf: ZigBee(CC2530)1itk, ZigBee F#HHAM, USB1iHE%s, PC Hl.
B Xff: TAR Embedded Workbench for MCS-51

2. LA

B 1 ZigBee2530 R EM ZigBee BIBLMEAFE XY, & ZigBee BIHUAHICHE{REE .

B {fH IAR JFRIESITRET, I CC2530 MIPEIEIEHRIESEIEN AD MNIR, ¥
o a HIR BEBUE A B DR IE% PC HLE I .

3. SRR

3.1 B O R

CLKCONCMD (0xCE) — Clock Control Command
Bit Name Reset RAN Description

7 |osc22K 1 RAN |32 kHz clock-source select. Setting this bit initiates a clodk-s ource change only.
CLKCONSTAOSC32K reflects the current setting. The 16 MHz RCOSC must be
selected as system clodk when this bit &5 to be changed.

0:32kHz X0SC
1:32kHz RCOSC

6 |0sC 1 RAW | System clock-source select. Setting this bit initiates a clodk-s ource change only.
CLKCONSTAOSC reflects the current setting.

0: 32 MHz XOSC

1: 16 MHz RCOSC

5:3 |TICKSPED[2:0] 01 RAW | Timer ticks output setting. Cannotbe higher than system clock setting given by OSC
bit setting.

000: 32 MHz

001: 16 MHz

010: 8 MHz

011: 4 MHz

100: 2 MHz

101: 1 MHz

110: 500 kHz

111: 250 kHz

Note that CLKOONCMD . TICKSPD can be setto any value, but the effect s
limited by the CLEKCONCMD , OSC setting; i.e., f CLKOONCMD . OSC = 1 and
CLKCONCMD . TI CKSPD = 00, CLKCONSTA . TI CKSPD reads 001, and the
real TLCKEPD & 16 MHz.

2:0 |CLKSFD 01 RAW [Clock speed. Cannot be higher thansystem clock setting given by the OSC bit
setting. Indicates currentsystem-clodk frequency

000: 32 MHz

001: 16 MHz

010: 8 MHz

011: 4 MHz

100: 2 MHz

101: 1 MHz

110: 500 kHz

111: 250 kHz

Note that CLKOONCMD , CLKSPD can besetto any value, but the effect i
limited by the CLECONCMD .OSC setting; i.e., if CLKCONCMD ,OSC=1 and
CLKCONCMD . CLESPD = 000, CLKOONST2., CLKSPD reads 001, and the
real CLKSPD & 16 MHz.

Note ako that the debugger cannot be used with a divided system clodk. When
running the debugger, the value of CLKCONQMD . CLKSPD should be set to 000 when

CLKCONCQMD .0SC = 0 or to 001 when CLKCONCMD .OSC = 1.
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CLKCONST A (0x9E) — Clock Control Status

Bit

Name

Reset

RAW

Description

7

QEC2 2K

1

R

Current 32-kHz clock source selected:
0: 32-kHz X0SC
1:32-kHz RCOSC

QEC

Current system clock selected:
0: 32-MHz X0SC
1: 16-MHz RCOSC

5:3

TICKSPD[2:0]

Current timer ticks outputs etting
000: 32 MHz

001: 16 MHz

010: 8 MH=z

011: 4 MHz

100: 2 MHz

101: 1 MHz

110: 500 kHz

111: 250 kHz

2.0

CLESFD

o1

Current clock s peed
000: 32 MHz

001: 16 MHz

010: 8 MHz

011: 4 MHz

100: 2 MHz

101: 1 MHz

110: 500 kHz

111: 250 kHz

% 3.14 CLKCONCMD A1 CLKCONSTA Zif7%%

SLEEPCMDl[DxB E) — Sleep-Mode Control Command

Bit |Name Reset RAW | Description
7 |[©eC22K_CALDIS 0 RAY | Disable 32-kHz RC oscillator calibration
0: 32-kHz RC cscillator calibration i enabled.
1: 32-kHz RC oscillator calibration i disabled.
This setting can be written at any time, but does nottake effect before the chip has
been running onthe 16-MHz high-frequency RC oscillator.
63 |- o000 RO |Reserved
2 |- 1 RAV | Reserved. Always write as 1
1:0 [MODE [1:0] oo RAV | Power-mode setting
00: Active / |dle mode
01: Power mode 1 (PM1)
10: Power mode 2 (PM2)
11: Power mode 3 (PM3)
SLEEPST A (0xSD) — Sleep-Mode Control Staus
Bit Name Reset RAW Description
7 |[©sC22K_CALDIS 0 R |32-kHz RC oscillator calibration status
SLEEPSTA.OSCZ2K_CALDIS shoaws the current status of disabling of the 32-kHz
RC calibration. The bit & not set to the same value as
SLEEPCMD.OSC32K_CALDIS before the chip has been run on the 32-kHz RC
oscillator.
65 |- 0o R Resarved
43 |RST[1:0] KX R Status bit indicating the cause of the last reset. If there are multiple resets, the
register only contains the last event.
00: Power-on reset and brawnout detection
01: Bdernal reset
10: Watchdog Timer reset
11: Clock loss reset
21 |— 00 R R eserved
0 |CLK22K 0 R The 32-kHz clock signal (synchronized to the system clock)
#3.1.5 SLEEPCMD # SLEEPSTA #% %5 /7%
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PERCF G [0xF1) — Peripheral Control

Bit |Name Resa R A Description
7 — 0 RO Res erved
6 |T1CES 0| RANW Timer 1 Y0 location

0:  Alternative 1 location
1. Alternative 2 location
5 T2CEG u} R Timer 3 VO location

0:  Alernative 1 location

1. Alternative 2 location
4 T4CEG 0 RA Timer 4 /0 location
0:  Alternative 1 location

1. Alternative 2 location
32 |- 0o R A Res erved

1 ULCES 0 R AN USART 1 VO location

0:  Alternative 1 location

1. Alternative 2 location
u} TOCES 0 RAN USARTO VO location

0:  Alternative 1 location
1. Alternative 2 location

#3.1.6 PERCFG Zifigs

UOC SR|(0:86) — USART 0 Control and Status

Bit Name Resst |RAW Description

7 MODE u] RAN USART mode select
0: SPI mode

1: UART mode

6 RE 0 R AN UART receiver enable. Note do not enable receive before uart i fully configured.
0: Receiver disabled
1: Receiver enabled
5 SLAVE 0 R SPI master or slave mode select
0: SPI master
1: SPl slave
4 FE 0 RAWD UART framing error status. This bit & automatically cleared on a read of the UOCSR register or bits

in the UOCSR register.
0: No framing error detected
1: Byte received with incorrect stop-bit level

3 ERR 0 R AW UART parity error status. This bit & automatically cleared on a read of the UOCSR register or bits in
the U0 CSR register.

0: No parity error detected
1: Byte received with parity error

2 RX_BYTE |0 R AW Receive byte status. UART mode and SPIslave mode. This bitis automatically cleared when
reading UODBUF, clearing this bit by writing O to it, effectively discards the data in UODBUF.

0: No byte received

1: Received byte ready

1 TX_BYTE |0 RAWO Transmit byte status. UART mode and SPI master mode
0: Byte not ransmitted

1: Last byte written to data-buffer register trare mitted

u} ACTIVE 0 R USART transmitreceive active status. In SPI slave mode, this bit equak slave select
0: USART idle
1: USART busy in trare mit or receive mode

#£3.1.7 UOCSR ZF177%
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UOGCR [0xCS) —USART 0 Generic Control

Bit Name Resa |RAW Description

7 CPOL 0 R A SPI clodk polarity

o: Negative clock polarity
1 Positive clock polarity
5] CFHR 0 R A SP| clock phase

0: D ata is output on MOSI when SCK goes from CPOL inverted to CPOL, and data input
is sampled on AF/SO when SCK goes from CPOL to CPOL inverted.

1: D ata s output on MOS/ when SCK goes from CPOL to CPOL inverted, and data input
is sampled on AF/ SO when SCK goes from CPOL inverted to CPOL.

5 GRDER 0 RAnf Bit order for transfers
0: LSB first
1: MSB first

40 |BAUD E[4:0] |00000 |RAW Baud rate exponent value. BAUD_E alongwith BAUD_M determines the UART baud rate and
the SPI master SCK clock frequency.

% 3.1.8 UOGCR ZFfrae

UODBUF [O¢C1) — USART 0 ReceiveTransmit Data Buffer
Bit |Name Resat R Description

7:0 |DATA[7 :0] OE»dIJ RAN USART receive and transmit data. Whenwriting this register, the data written & written to the
internal transmit- data register. When reading this register, the data from the internal read-data
register &5 read.

UOBAUD (0xC2) —USART 0 Baud- Rate Control
Bit Name Resst R Description

7.0 |BAUD_M([7:0] [Ox00 RAW Baud-rate mantissa value. BAUD_E along with BAUD_M decides the UART baud rate and the
SP| master SCK clock frequenacy.

% 3.1.9 UODBUF #1 UOBAUD ZF {724

ADCCON1(OxBd4) -ADC Control 1

Bit Name Reset | RAW Description
7 ECGC 0 R/HO End of conversion. Cleared when ADCH has been read. If 3 new conversion is completed
before the previous data has been read, the EOC bit remaire high.
0: Conversion not complete
1: Conversion completed
5} ST 0 Start conversion. Read as 1 until conversion has completed
0: No conversion in progress
1: Start a conversion sequence if ADCCON1.STSEL = 11 and nosequence is running.
5:4 | STSEL[1:0] 11 RAW1 Startselect. Selects the event that starts 3 new conversion sequence

00: External trigger on P2.0 pin

01: Fullspeed. Do notwait for triggers

10: Timer 1 channel0 compare event

11: ADCCON1.ST=1

32 |- 00 RAN See ADCCON1(OxB4)— ADC Control 1 description in Section 14.3.
1.0 |- 11 RAW Reserved. Alays s et to 11

% 3.1.10 ADCCONI1 %1f7es
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ADCCONZ(OxBE) —ADC Control 3

Bit |Name Resa | RAW Description
76 |EREF([1:0] |00 RA Selects reference voltage us ed for the extra conversion
oo: Internal reference
01: Exernal reference on AINT pin
10: AYDDS pin
11: External reference on AING-AINT differential input
54 |EDIV([1:0] alu} RAW Sets the decimation rate used for the extra conversion. The decimation rate also determines the
resolution and time required to complete the conversion.
00: 54 decimation rate (7 bits ENOB)
01: 128 decimation rate (9 bits ENOB)
10: 256 decimation rate (10 bits ENOB)
11: 512 decimation rate (12 bits ENOB)
3:0 |ECH[2:0] 0000 | RAW Single channel select. Selects the channel number of the single conversion that & triggered by

writing to ADCCONZ.

0000:  AIND
0001:  AIN1
0010:  AINZ
0011:  AIN3
0100:  AING
0101:  AINS
0110:  AING
0111:  AIN7

1000:  AINO-AIN1

1001:  AINZ-AINS

1010:  AING-AINS

1011 AING-AINT

1100: GND

1101:  Reserved

1110:  Temperature sensor
1111 VDD#3

#3.1.11 ADCCON3 Zifids

DL EPEIR A28 TR0 CC2530 AbFRAR . N0 B2 AL A BRAE AR DG I 2 A7, Hh auds
CLKCONCMD #1 CLKCONSTA il 77 f7- 8%, RIS H] RSN 2 EFIIRAS,  SLEEPCMD
A SLEEPSTA #7A7 a FHRFE A 25 0 B IR B IF S AIRZS . PERCFG #7 A7 a5 A 41 B D g 4l
A, RN IR, UOCSR. UOGCR. UOBUF. UOBAUD %A A%
ff#%. ADCCONI1 I ADCCON3 737y AD ¥4fZfil 2 Al AD el B 77 47 45 -

3.2 Bt

#include <stdio.h>

#define uint8 uchar
#define uint16 uint
#define TRUE 1
#define FALSE 0

#include <iocc2530.h>

#include "./uart/hal uart.h"

#define uchar unsigned char
#define uint unsigned int

/158 (¥ LED 47 fd
#define LED1 P1_0 //7E L LED1 4 P10 ¥zl
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#define LED2 P1 1 //%E 3L LED2 4 P11 1145
/I#define HAL_ MCU_CC2530 1

// ADC definitions for CC2530/CC2530 from the hal adc.c file

#define HAL ADC REF 125V 0x00 /* Internal 1.25V Reference */

#define HAL ADC DEC 064 0x00 /* Decimate by 64 : 8-bit resolution */
#define HAL ADC DEC 128 0x10 /* Decimate by 128 : 10-bit resolution */
#define HAL ADC DEC 512 0x30 /* Decimate by 512 : 14-bit resolution */
#define HAL ADC _CHN_VDD3 0x0f /* Input channel: VDD/3 */

#define HAL ADC CHN_TEMP 0x0e /* Temperature sensor */

/****************************

JIZE RS BRI £

*****************************/

void Delay(uint n)
{
uint 1,t;
for(i = 0;i<5;i++)
for(t = 0;t<n;t++);

}
void InitLed(void)
{
PIDIR [= 0x03; //P1 0. P1 1 & U AHH!
LEDI1 = 1; //LED1 XJ $8°K
LED2 = 1; //LED2 }J $8°K
}
/******************************************************************************
* @ftn readTemp
* @brief read temperature from ADC
* (@param none
* @return temperature
*/
static char readTemp(void)

{

static uint16 voltageAtTemp22;

static uint8 bCalibrate=TRUE; // Calibrate the first time the temp sensor is read
uint16 value;

char temp;

ATEST = 0x01;
TRO |=0x01;

ADCIF =0; //clear ADC interrupt flag
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ADCCON3 = (HAL_ADC _REF 125V |HAL_ADC_DEC_512 |HAL ADC_CHN_TEMP);

while ( !ADCIF ); //wait for the conversion to finish
value = ADCL; //get the result

value |= ((uint16) ADCH) << §;

value >>=4; // Use the 12 MSB of adcValue
/*

* These parameters are typical values and need to be calibrated
* See the datasheet for the appropriate chip for more details

* also, the math below may not be very accurate

&
/* Assume ADC = 1480 at 25C and ADC = 4/C */
#define VOLTAGE AT TEMP 25 1480
#define TEMP_COEFFICIENT 4

// Calibrate for 22C the first time the temp sensor is read.
// This will assume that the demo is started up in temperature of 22C
if(bCalibrate)
{
voltageAtTemp22=value;
bCalibrate=FALSE;

temp = 22 + ( (value - voltageAtTemp22) / TEMP COEFFICIENT );
// Set 0C as minimum temperature, and 100C as max

if( temp >= 100) return 100;

else if(temp <=0)  return 0;

else return temp;
}
/******************************************************************************
* @tn readVoltage
* @brief read voltage from ADC
* (@param none
* @return voltage
*/
/*
static uint8 read Voltage(void)

{

uint16 value;

ADCIF =0; //Clear ADC interrupt flag
ADCCON3 = (HAL ADC REF 125V |HAL ADC DEC 128 | HAL ADC CHN VDD3);
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while ( !ADCIF ); // Wait for the conversion to finish

value = ADCL; /I Get the result

value |= ((uint16) ADCH) << §;

// value now contains measurement of Vdd/3

// 0 indicates OV and 32767 indicates 1.25V

// voltage = (value*3*1.25)/32767 volts

// we will multiply by this by 10 to allow units of 0.1 volts

value = value >> 6;  // divide first by 26

value = (uint16)(value * 37.5);

value = value >>9; //...and later by 2"9...to prevent overflow during multiplication

return value;
}
&
void main(void)
{
char temp_buf[20];//, vol_buf[20];
uint8 temp;//, vol;

InitUart(); //baudrate: 57600
InitLed();
LEDI =0;
while(1)
{
LED2 = !LED2; //LED2 blink F/RFEFI81T IEH

temp = readTemp(); //read temperature value

//vol = readVoltage();

sprintf(temp_buf, (char*)"temperature:%d\r\n", temp);
//sprintf(vol_buf, (char*)"vol:%d\r\n", vol);
prints(temp_buf);

//prints(vol buf);

Delay(50000);  Delay(50000); Delay(50000);

FEFIEEACE CC2530 AFASH A\D #5135 K00 W AR A ek,  FR7E 5 TR
FEAE S

4. SEBIPIR

1) ffiff] ZigBee Debuger USB 1/ E. 5% 4% PC HLA1 ZigBee(CC2530)# 1k, FTF ZigBee
B . 1 RSB & —Imi%Edk PC WL, —uiidds ZigBee WA & 11 1

JE sl IAR JF RIS, Bt T2, sKEHEAEH Exp6 SLi TFE.

2) 7E IAR FF R PP, 1817 AT .
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3) M PC HLE W B & ImiE R h 1, R A i B9 A L BCRF R 57600, 8
firy JCAr R e, B ATAE 2 i B R A i R (TR . B FTR

‘ AccessPort — CON1(57600,H,8,1) Opened
I E FREE FF QW MmIEM TARO@ HREQ HEH

C‘b} @‘ i:;- @ 1 FERBFIAEA 1.36 Build 1261

Terminal l Monitor
E Bt ab| R 52
temperature:23
temperature:22
temperature:22
temperature:23
temperature:24
temperature:24
temperature:24
temperature:24
temperature:24
temperature:24
temperature:24
temperature:24
temperature:24

BiE-> O+78thl O FHFS Plain Text | [JSEATEE e [(EEEEE) Coe es [
Comm Status ISR RING IRISD @D) | |CTS Hold DSE Hold RLSD Hold XOFF Hold
PhEE Eix o it 48192 COM1 (57600,

K41 & D o
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1. SEHFRBE

B fififf: ZigBee(CC2530)1itk, ZigBee F#HHAM, USB1iHE%s, PC Hl.
B Xff: TAR Embedded Workbench for MCS-51

2. LA

Wi ZigBee2530 TFR BN ZigBee MUMTEMHA RS, & ZigBee MBHFEHEN.

B R AR FFRFERHREF, FIH CC2530 11 1/3 BRIEEIEN A\D #HIAJE, Kit
e J5 HBUE R E 1 K% 45 PC FLA b .
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3. LR

3.1 O RE

CLKCONCMD [0xCE) — Clock Control Command
Bit Name Reset R Description

7 | 0sC22K 1 RAN |32 kHz clock-source select. Setting this bit initiates a clock-s ource change onky.
CLKCONSTADOSC32K reflects the current setting. The 16 MHz RCOSC must be
selected as system clock when this bit s to be changed.

0:32kHz XOSC
1:32kHz RCOSC

6 |osC 1 RAN | System clock-source select. Setting this bit initiates a clock-s ource change onky.
CLKCONSTAOSC reflects the current setting.

0: 32 MHz XOSC
1: 16 MHz RCOSC

5:3 |TICKSPD[2:0] 01 RAY | Timer ticks output setting. Cannotbe higher than system clock setting given by OSC
bit setting.

000: 32 MHz

001: 16 MHz

010: 8 MHz

011: 4 MHz

100: 2 MHzZ

101: 1 MHz

110: 500 kH=z

111: 250kHz

Note that CLKCOONCMD . TICKSPD can be setto any value, but the effect is
limited by the CLKCONCMD , OSC setting; i.e., f CLKOONCMD ., O0SC = 1 and
CLEKCONCMD . TICKSPD = 000, CLKCONSTR . TI CKSPD reads 001, and the
real TICKSPD & 16 MHz.

2:0 |CLKSFD 01 RA | Clock speed. Cannot be higher thansystem clock setting given by the OSC bit
setting. Indicates currentsystem-clock frequency

000: 32 MHz

001: 16 MHz

010: 8 MHz

011: 4 MHz

100: 2 MHzZ

101: 1 MHz

110: 500 kH=z

111: 250kHz

Note that CLKOONCMD . CLESPD can be set to any value, but the effect i
limited by the CLKCONCHMD .OSC setting; i.e., if CLKCONCMD ,OSC= 1 and
CLEKCONCMD . CLESPD = 000, CLKCONSTA ., CLESPD reads 001, and the
real CLESPD & 16 MHz.

Note alkso that the debugger cannot be used with a divided system clock. When
running the debugger, the value of CLKOORQHD . CLKSFD should be set to 000 when
CLKCONQHD . OSC = 0 or to 001 when CLEKCORQHMD .GSC= 1.
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CLKCONST A (0xSE) — Clock Control Status
Bit Name Reset RN Description
7 |©sC22K 1 R Current 32-kHz clock source selected:

0: 32-kHz X0SC

1: 32-kHz RCOSC

6 |0sC 1 R Current system clock selected:

0: 32-MHz X0SC

1: 16 MHz RCOSC

5:3 [TICKSFD[2:0] 001 R | Current timer ticks outputs etting

000: 32 MHz

001: 16 MHz

010: 8 MHz

011: 4 MHz

100: 2 MHz

101: 1 MH=z

110: 500 kHz

111: 250 kHz

2.0 |CLKSFD 001 R Current clock s peed

000: 32 MHz

001: 16 MHz

010: 8 MHz

011: 4 MHz

100: 2 MHz

101: 1 MHz

110: 500 kHz

111: 250 kHz

%% 3.1.4 CLKCONCMD F1 CLKCONSTA #f£a%

SLEEPCMDl[OxB E) — Sleep-Mode Control Command

Bit |Name Reset RAW | Description

7 |0S8C22K_CALDIS 0 RAW | Disable 32-kHz RC oscillator calibration
0: 32-kHz RC s cillator calibration &5 enabled.
1: 32-kHz RC s cillator calibration s disabled.

This setting can be written at any time, but does nottake effect before the chip has
been running onthe 16-MHz high-frequency RC oscillator.

63 |- oooo RO |Reserved
2 |- 1 RAN | Reserved. Always write as 1
1:0 |MODE [1:0] oo RAW | Power mode setting

00: Active / Idle mode

01: Power mode 1(PM1)
10: Power mode 2 (PM2)
11: Power mode 3 (PM3)

SLEEPST A (0x39D) — Sleep-Mode Control Status
Bit Name Reset R Description

7 |0S8C22K_CALDIS 0 R |32-kHz RC oscillator calibration status

SLEEPSTA.OSC32K_CALDIS shaws the current status of disabling of the 32-kHz
RC calibration. The bit &5 not set to the same value as
SLEEPCMD.0OSC32K_CALD IS before the chip has been run on the 32-kHz RC

oscillator.
65 |- 0o R Reserved
43 |ReT([1:0] XX R Status bit indicating the cause of the last reset. If there are multiple resets, the

register only contains the last event.
00: Power-on reset and brawnout detection
01: Bxdernal reset
10: Watchdog Timer reset
11: Clock loss reset
21 |- 00 R Reserved
0 |CLK22K 0 R The 32-kHz clock signal (synchronized to the system clodk)

% 3.1.5 SLEEPCMD #1 SLEEPSTA #5257 17 5%
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PERCF G [0xF1) — Peripheral Control

Bit |Name Resa R A Description
7 - 0 RO Res erved
6 |TICES 0| RAW Timer 1 10 location

0:  Alternative 1 location
1:  Alternative 2 location
5 T2CFS u} R Timer 3 VO location

0:  Alternative 1 location

1. Alternative 2 location
4 T4CFG 0 RA Timer 4 Y0 location
0:  Alternative 1 location

1. Alternative 2 location
32 |- alu} R A Res erved

1 ULCES 0 R AN USART 1 O location

0:  Alternative 1 location

1. Alternative 2 location
0 TOCES 0 RAN USARTO VO location
0.  Alternative 1 location

1. Alternative 2 location

#3.1.6 PERCFG Zifigs

UOC SR|(0:26) — USART 0 Cortrol and Status

Bit Name Resst |RAW Description

7 MODE u] Ry USART mode select

0: SPI mode

1: UART mode

(=} RE u} R A UART receiver enable. Note do not enable receive before uart & fully configured.
0: Receiver disabled

qx Receiver enabled

5 SLAVE u} R A SP| master or slave mode select
0: SP| master

1: SPI slave

4 FE 0 RAWD UART framing error status. This bit 5 automatically cleared on a read of the UOCSR register or bits
in the UOCSR register.

0: No framing error detected
1: Byte received with incorrect stop-bit level

3 ERR 0 R A0 UART parity error status. This bit 5 automatically cleared on a read of the UOCSR register or bits in
the UOCSR register.

0: No parity error detected
1: Byte recened with parity error

2 RX_BYTE |0 RAWD Receive byte status. UART mode and SPIslave mode. This bitis automatically clearedwhen
reading UODBUF, clearing this bit by writing O to it, effectively discards the data in UODBUF.

0: No byte received

q: Received byte ready

1 TX_BYTE |0 RAVO Transmit byte status. UART mode and SPl master mode
0: Byte not ransmitted

1: Last byte written to data-buffer register trars mitted

u} ACTIVE 0 R USART transmit/receie active status. In SPI slave mode, this bit equak slave select
0: USART idle
1: USART busy in trare mit or receive mode

#£3.1.7 UOCSR ZF177%
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UOGCR (0xCS) —USART 0 Generic Control

Bit Name Resa |RAW Description

7 CPOL 0 R SPI clock polarity

0: Negative clock polarity
13 Positive clock polarity
5] CFHA 0 RAY SP| clock phase

0: D ata & output on MOSI when SC& goes from CPOL inverted to CPOL, and data input
is sampled on Af/SO when SCK goes from CPOL to CPOL inverted.

1: D ata & output on AOS/ when SCK goes from CPOL to CPOL inverted, and data input
is sampled on A/SO when SCK goes from CPOL inverted to CPOL.

5 GRDER u} R Bit order for transfers
0: LSB first
1: MSB first

4.0 |BAUD E[4:0] |00000 [RAW Baud rate exponent value. BAUD_E alongwith BAUD_M determines the UART baud rate and
the SPI master SCK clock frequency.

#3.1.8 UOGCR ZFf78e

UODBUF [O<C1)— USART 0 ReceiveTransmit Data Buffer
Bit |Name Resat R Description

7:0 |DATA[T :0] UEAII RAN USART receive and transmit data. Whenwriting this register, the data written & written to the
internal transmit- data register. When reading this register, the data from the internal read-data
register &5 read.

UOBAUD (0xC2) — USART O Baud- Rate Control
Bit Name Resst R Description

7:0 |BAUD _M[7:0] |Ox00 R Baud-rate mantissa value. BAUD_E along with BAUD_M decides the UART baud rate and the
SP| master SCK clock frequenacy.

% 3.1.9 UODBUF H1UOBAUD % fF#s

ADCCON1(OxBd4) -ADC Control 1

Bit Name Reset | RAW Description
7 EQC 0 R/HO End of conversion. Cleared when ADCH has been read. If a new conversion is completed
before the previous data has been read, the EOQOC bit remairs high.
0: Conversion not complete
1: Conversion completed
5] ST 0 Start conversion. Read as 1 until conversion has completed
0: No conversion in progress
1: Start a conversion sequence if ADCCON1.STSEL = 11 and nosequence is running.
5:4 |STSEL([1:0] 11 RAMM Startselect. Selects the event that starts a new conversionsequence

00:  External trigger on P2.0 pin

01: Fullspeed. Do notwait for triggers

10: Timer 1 channel0 compare event

11:  ADCCON1.ST=1

32 |- 00 RAN See ADCCON1(OxB4) - ADC Control 1 description in Section 14.3.
1.0 |- 11 RAN Reserved. Always set to 11

#3.1.10 ADCCONI1 Zf7as
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EUEEE IR FELREFH

ADCCON3Z(0xBE) —ADC Control 3

Bit |Name Resa | RAW Description
76 |EREF[1:0] |00 RAW Selects reference voltage us ed for the extra conversion
oo: Internal reference
01: External reference on AINT pin
10: AVDDS pin
11: External reference on AING-AINT differential input
54 |EDIV[1:0] alu} RAw Sets the decimation rate used for the extra conversion. The decimation rate also determines the
resolution and time required to complete the conversion.
00: 54 decimation rate (7 bits EN OB)
01: 128 decimation rate (9 bits ENOB)
10: 256 decimation rate (10 bits ENOB)
11: 512 decimation rate (12 bits ENOB)
3:0 |BECH[2:0] 0000 | RAW Single channel select. Selects the channel number of the single conversion that is triggered by

writing to ADCCON2.

0000:  AJNO
0001:  AIN1
0010:  AINZ
0011:  AIN3
0100:  AING
0101:  AINS
0110:  AING
0111 AIN7

1000:  AINO-AINA1

1001:  AINZ-AINS

1010:  AING—-AINS

1011 AING-AINT

1100: GND

1101:  Reserved

1110:  Temperature sensor
1111:  VDD/3

#3.1.11 ADCCON3 Zifids

PLEEFRAIZ: T A CC2530 AbBEEs A/D FitglE MHCHIE A4, HAEH CLKCO
NCMD #il CLKCONSTA &l 25 /745, FRIEH| RGN #rJEF1RZE, SLEEPCMD Al SLEEP
STA ZF47 2% F R4 ) 25 A BP IR I FF SRR A . PERCFG %547 2% NANE ThRE 1 1] 7 47 2%

F R #I A& ThRERE . UOCSR. UOGCR. UOBUF. UOBAUD %5 N [IAHEZ172%.

ADCCONI1 F1 ADCCON3 33N AD #E3nizifi| 22/ AD B B 24758,

3.2 Bt

{

*ﬁﬁ

R IIRE
*NOZH . ;&
R Al fH - 6
Bl . Z%HJE AVDD, #5552 AVDD *

****************************************************************/

void Initial AD(void)

ADCCONI1 &= ~0X80;

/****************************************************************

YIiEE ADC

PIDIR = 0x03; //P1 #4i] LED
ledl =1;

led2=1; //7% LED

//i& EOC #3 &

*

*

*
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ADCCON3=0xbf; //HiX¥E4,ZH MR NHIERE, X 1/3 AVDD #1T A/D 4
JAVE R g 2

ADCCONI1 = 0X30; /{515 A/D

ADCCONI |= 0X40; //J35l A/D

}
/****************************************************************
*PREINEE « FRREL &

*NOZE : &

R | H &

3 Mk &

****************************************************************/
void main(void)
{

char temp[2];

float num;

InitUart(); // baudrate: 57600

Initial AD(); /I ¥tEt ADC

led1 =1;
while(1)
{
if(ADCCON1>=0x80)
{
ledl =1; Va3 SRR =N
temp[1] = ADCL;
temp[0] = ADCH;
ADCCONI1 [= 0x40; IIFFIE N — ¥4

temp[1] = temp[1]>>2; Il & DL
temp[1] |= temp[0]<<6;

temp[0] = temp[0]>>2;
temp[0] &= 0x3f;

num = (temp[0]*256+temp[1])*3.3/4096; /12 fir, HL 2712;
num = num/2+0.05; I a5 B NALEE

/I B BN 3.3V, 12 RLRHE

adcdata[1] = (char)(num)%10-+48;

adcdata[3] = (char)(num*10)%10+48;

prints(adcdata); /KRB A A A IE B H
Delay(30000);

ledl = 0; /15€ AR A 2R
Delay(30000);
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H

}
}

FEfP B ACE CC2530 ARBEERMT 1/3 BLHRIEN A/D BHAMANIR, TR 5
SERAESR D

4. SERIPIR

1) f# ] ZigBee Debuger USB 1j L #%3% 4% PC HLAI ZigBee(CC2530)fH, 1T ZigBee
BT Rt . B RAIE & 4k —ui&Ed: PC ML, —uimi&$: ZigBee MR MU 11 F.

2) JAB IAR JF RIS, St T2, B A Exp7 S236 TR
3) f& IAR FFRME R IFE. 817 Wil F.

4) £ PC HLH W R R Ao i 1, RO 2 2 im v B9 B I BCRF% 57600 8 fir.
Ter AR RIS, BRI 2 U BB AL 2 T R AR L TR 221 A\D He s
HNE-EIERe
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LS. BIREE AD F#sElh
1. SRR

B fififf: ZigBee(CC2530)1itk, ZigBee F#HHAM, USB1iHE%s, PC Hl.
B Xff: TAR Embedded Workbench for MCS-51

2. LA

B 1% ZigBee2530 KB ZigBee BIHBERE ) SCAY, K ZigBee BIBLME{F4E

B {f AR JPRMEEEITRET, FIFH CC2530 HIHIRMES A\D SNIE, K4 5 1 ZUE )
I BRI S PC ML b
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3. LR

3.1 O RE

CLKCONCMD (0xCB) — Clock Control Command
Bit Name Reset RN Description

7 |0sC22K 1 RAN |32 kHz clock-source select. Setting this bit intiates a clock-s ource change only.
CLKCONSTAOSC32ZK reflects the current setting. The 16 MHz RCOSC must be
selected as system clock when this bit s to be changed.

0:32kHz X0SC
1: 32kHz RCOSC

6 |osC 1 RAN | System clock-source select. Setting this bit intiates a clock-s ource change only.
CLKCONSTAOSC reflects the current setting.

0: 32 MHz X0SC
1: 16 MHz RCOSC

5:3 |TICKSPD[2:0] o1 RAn | Timer ticks output setting. Cannotbe higher than system clodk setting given by OSC
bit setting.

000: 32 MHz

001: 16 MHz

010: 8 MH=z

011: 4 MHz

100: 2 MHz

101: 1 MHz

110: 500 kHz

111: 250 kHz

Note that CLKOCONCMD . TICKSPD can be set to any value, but the effect is
limited by the CLECONCMD , OSC setting; i.e., f CLKCONCMD . OSC = 1 and
CLEKCONCMD . TICKSPD = 000, CLECONSTA . TICKSPED reads 001, and the
real TICKSPD & 16 MHz.

2:0 |CLKSFD o1 RA | Clock speed. Cannot be higher thansystem clock setting given by the OSC bit
setting. Indicates currentsystem-clock frequency

000: 32 MHz

001: 16 MHz

010: 8 MH=z

011: 4 MHz

100: 2 MHz

101: 1 MHz

110: 500 kHz

111: 250 kHz

Note that CLKOONCMD . CLKSPD can be set to any value, but the effect &
limited by the CLECONCHMD .OSC setting; i.e., if CLKCONCMD . OSC= 1 and
CLEKCONCMD . CLESPD = 000, CLKCONSTA ., CLKSPD reads 001, and the
real CLESED & 16 MHz.

Note ako that the debugger cannot be used with a divided system clodk. When
running the debugger, the value of CLKCONQHD . CLKSPD should be set to 000 when
CLKCONCMD . OSC = 0 or to 001 when CLEKCONCQMD .OSC= 1.
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CLKCONST A [0xSE) — Clock Cortrol Status

Bit Name Reset R

Description

7 |QSC22K 1 R

Current 32-kHz clock source selected:
0: 32-kHz X0OSC
1:32-kHz RCOSC

Current system clock selected:
0: 32-MHz X0SC
1: 16-MHz RCOSC

5:3 |TICKSPD[2:0] 001 R

Current timer ticks outputs etting
000: 32 MHz

001: 16 MHz

010: 8 MHz

011: 4 MHz

100: 2 MHz

101: 1 MHz

110: 500 kHz

111: 250 kHz

2:0 |CLKSFD 001 R

Current clock s peed
000: 32 MHz

001: 16 MHz

010: 8 MHz

011: 4 MHz

100: 2 MHzZ

101: 1 MH=z

110: 500 kHz

111: 250 kHz

% 3.14 CLKCONCMD A1 CLKCONSTA Zif7%%

SLEEPCMD][OXB E) — Sleep-Mode Control Command

Bit | Name Reset R

Description

7 |©sC22K _CALDIS [} RAN

Disable 32-kHz RC oscillator calibration
0: 32-kHz RC s cillator calibration &5 enabled.
1: 32-kHz RC oscillator calibration is disabled.

This setting can bewritten at any time, but does nottake effect before the chip has
been running onthe 16-MHz high-frequency RC oscillator.

6:3 |- 000 RO

R eserved

R eserved. Always write as 1

1:0 |MODE [1:0] ulu] Ry

Power mode setting

00: Active / 1dle mode
01: Power mode 1(PM1)
10: Power mode 2 (PM2)
11: Power mode 3 (PM3)

SLEEPST A (0x90) — Sleep-Mode Control Staus

Bit Name Reset R

Description

7 |osC22K_CALDIS 0 R

32-kHz RC oscillator calibr ation status
SLEEPSTA.OSC32K_CALDIS shaws the current status of disabling of the 32-kHz
RC calibration. The bit & not set to the same value as

SLEEPCMD.OSC32K_CALD IS before the chip has been run on the 32-kHz RC
oscillator.

65 |- 00 R

Reserved

43 |RST[1:0] XX R

Status bit indicating the cause of the last reset. If there are multiple resets, the
register only contains the last event.

00: Power-on reset and brawnout detection
01: External reset

10: Watchdog Timer reset

11: Clock loss reset

2:1 |- 00 R

R eserved

0 |CLK22K 0 R

The 32-kHz clock signal (synchronized to the system clodk)

% 3.1.5 SLEEPCMD #1 SLEEPSTA #5257 17 5%
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PERCF G [0xF1) — Peripheral Control

Bit |Name Resat R A Description
7 - 0 RO Res erved
6 |T1CFS 0| RANW Timer 1 Y0 location

0:  Alernative 1 location
1:  Alternative 2 location
5 T2CEFG u] R Timer 3 VO location

0:  Alernative 1 location

1.  Alternative 2 location
4 T4CEG 0 RAn Timer 4 /0 location
0:  Alernative 1 location

1. Alternative 2 location
32 |- 0o R A Res erved

1 ULCES 0 RAN USART 1 VO location

0:  Alternative 1 location

1. Alternative 2 location
0 UOCES 0 R AW USARTO VO location

0:  Alternative 1 location
1:  Alternative 2 location

#3.1.6 PERCFG Zifivs

UOC SR|(0:26) — USART 0 Cortrol and Status

Bit Name Resst |RAW Description

7 MODE u] Ry USART mode select

0: SPI mode

1: UART mode

(=} RE u} R A UART receiver enable. Note do not enable receive before uart & fully configured.
0: Receiver disabled

qx Receiver enabled

5 SLAVE u} R A SP| master or slave mode select
0: SP| master

1: SPI slave

4 FE 0 RAWD UART framing error status. This bit 5 automatically cleared on a read of the UOCSR register or bits
in the UOCSR register.

0: No framing error detected
1: Byte received with incorrect stop-bit level

3 ERR 0 R A0 UART parity error status. This bit 5 automatically cleared on a read of the UOCSR register or bits in
the UOCSR register.

0: No parity error detected
1: Byte recened with parity error

2 RX_BYTE |0 RAWD Receive byte status. UART mode and SPIslave mode. This bitis automatically clearedwhen
reading UODBUF, clearing this bit by writing O to it, effectively discards the data in UODBUF.

0: No byte received

q: Received byte ready

1 TX_BYTE |0 RAVO Transmit byte status. UART mode and SPl master mode
0: Byte not ransmitted

1: Last byte written to data-buffer register trars mitted

u} ACTIVE 0 R USART transmit/receie active status. In SPI slave mode, this bit equak slave select
0: USART idle
1: USART busy in trare mit or receive mode

#£3.1.7 UOCSR ZF177%
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UOGCR [0xC5) —USART 0 Generic Control

Bit Name Resa |RAW Description

7 CPOL 0 R SPI clock polarity

0 N egative clock polarity
1: Positive clock polarity
5] CFHR 0 RA SPI clock phase

0: D ata &5 output on MOSI when SCX goes from CPOL inverted to CPOL, and data input
is sampled on /SO when SCK goes from CPOL to CPOL inverted.

1: D ata &5 output on AMOS/ when SC goes from CPOL to CPOL inverted, and data input
is sampled on /SO when SCK goes from CPOL inverted to CPOL.

5 GRDER 0 RAnf Bit order for transfers
0: LSB first
1: MSB first

40 |BAUD E[4:0] (00000 |RAW Baud rate exponent value. BAUD_E alongwith BAUD_M determines the UART baud rate and
the SPI master SCK clock frequenay.

% 3.1.8 UOGCR ZFfrae

UODBUF [O¢C1) - USART 0 ReceiveTransmit Data Buffer
Bit |Name Resat R Description

7:0 |DATA[7 :0] 054:0 RAV USART receive and transmit data. When writing this register, the data written & written to the
internal transmit- data register. When reading this register, the data from the internal read-data
register s read.

UOBAUD (0xC2) —USART 0 Baud- Rate Control
Bit Name Resst R Description

7:0 |BAUD_M[7:0] |Ox00 RN Baud-rate mantissa value. BAUD_E along with BAUD_M decides the UART baud rate and the
SP| master SCK clock frequenacy.

% 3.1.9 UODBUF #1 UOBAUD ZF {724

ADCCON1(OxB4) —ADC Control 1

Bit Name Reset | RAW Description
7 EGC 0 R/HO End of conversion. Cleared when ADCH has been read. If a new conversion is completed
before the previous data has been read, the EOC bit remairs high.
0: Conversion not complete
1: Conversion completed
5] ST 0 Start conversion. Read a5 1 until conversion has completed
0: No conversion in progress
1: Start a conversion sequence if ADCCON1.STSEL = 11 and nosequence is running.
5:4 | STSEL[1:0] 11 RAW1 Startselect. Selects the event that starts a new conversionsequence

00:  Externaltrigger on P2.0 pin

01: Fullspeed. Do notwait for triggers

10: Timer 1 channel0 compare event

11:  ADCCON1.ST=1

32 |- 00 RAN See ADCCON1(0xB4)— ADC Control 1 description in Section 14.3.
1.0 |- 11 RAN Reserved. Aays set to 11

#3.1.10 ADCCONI1 Zf7as
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ADCCON3(OxBE) —ADC Control 3

EUEEE IR FELREFH

Bit |Name Resa | RAwW Description
76 |EREF[1:0] |00 RAN Selects reference voltage us ed for the extra conversion
00: Internal reference
01: Edernal reference on AINT pin
10: AYDDS pin
141: External reference on AING-AINT differential input
54 [EDIV([1:0] aln] R Sets the decimation rate used for the extra conversion. The decimation rate also determines the

resolution and time required to complete the conversion.
00: 54 decimation rate (7 bits ENOB)

01: 128 decimation rate (9 bits ENOB)

10: 256 decimation rate (10 bits ENOB)

11: 512 decimation rate (12 bits ENOB)
3:0 |ECH[2:0] 0000 | RAY Single channel select. Selects the channel number of the single conversion that i triggered by

writing to ADCCCNZ2.

0000:  AIND

0001:  AIN1

0010:  AIN2

0011:  AIN3S

0100:  AING

0101:  AINS

0110:  AING

0111:  AIN7

1000:  AINO-AIN1

1001 AINZ2-AIN3

1010:  AING-AINS

1011 AING-AINT

1100:  GND

1101:  Reserved

1110:  Temperature sensor
1111:  VDD/3

#3.1.11 ADCCON3 Zifids

DL B A28 7 F CC2530 AbBEES A/D 4B e aifrds, HH@H CLKCONC
MD #I CLKCONSTA =il 27 77 2%, HRIEHI RGN #IRAVIRE, SLEEPCMD A1 SLEEPS
TA ZFA758 PRI 6 & AP SR IE T AR S . PERCFG 217 8% N AN T RE 12 | 25 47 2% ,
Rk dAME DhReRi . UOCSR. UOGCR. UOBUF. UOBAUD %5 A [IAHK 758,
ADCCON1 # ADCCON3 435N AD #4528 AD # i B 27 178 .

3.2 Bt

/****************************************************************
*HEIRE - WIUG1L ADC g
*NOZH . *
R Al fH - 6 g
o B . Z3FHJE AVDD, %2 AVDD *
****************************************************************/
void Initial AD(void)
{

PIDIR = 0x03; //P1 #%#l LED

ledl =1;

led2=1; //% LED

ADCCONI1 &=~0X80; //ifi EOC Ini&
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{

ADCCON3=0xbd;

N2 BLoT R

ADCCONI1 = 0X30; /{515 A/D
ADCCONI |= 0X40; //J35l A/D

}
/****************************************************************
*PREINEE « FRREL &

*NOZE : &

R | H &

3 Mk &

****************************************************************/

void main(void)

char temp[2];

float num;

InitUart();
Initial AD();

ledl = 1;
while(1)

{

// baudrate: 57600
/I HEE ADC

if ADCCON 1>=0x80)

{

ledl =1; Va3 SRR =N
temp[1] = ADCL;
temp[0] = ADCH;
ADCCONI1 [= 0x40; IIFFIE N — ¥4
temp[1] = temp[1]>>2; Il & DL
temp[1] |= temp[0]<<6;

temp[0] = temp[0]>>2;
temp[0] &= 0x3f;

num = (temp[0]*256+temp[1])*3.3/2048;
num += 0.05; /DU AALFE

/I B BN 3.3V, 12 RLRHE
adcdata[1] = (char)(num)%10-+48;
adcdata[3] = (char)(num*10)%10+48;

prints(adcdata);  //Rf FLIR F A R IE B H

Delay(30000);

ledl = 0; /15€ AR A 2R

Delay(30000);

/IR S B R N IR, AVDD #HT A/D
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H

}
}

FEPEEACE CC2530 AHER M IRHEE Y A/D BN, JRRF 5 [ 4s R
FEH L

4. SERIPIR

1) f# ] ZigBee Debuger USB 1j L #%3% 4% PC HLAI ZigBee(CC2530)fH, 1T ZigBee
BT Rt B RAIE & 4k —ui&ss: PC ML, —uimi&$: ZigBee XM MU 11 F.

2) JAB IAR JF RIS, St T2, B d A Exps S2it TR
3) f& IAR FFRME R IFE. 817 Wil F.

4) £ PC HLH W R R Ao i 1, RO 2 2 im v B9 B I BCRF% 57600 8 fir.
Ter AR TR, BRI 2 U BB AL 2 S R AR L TR 20 A\D #e s
HNE-EIERe

http://www.i-csource.com 348



LU E T FPELBEEE (‘?3""5%‘“\\“

S0+ 5 R B S
1. SREGFABE

B fififf: ZigBee(CC2530)1itk, ZigBee F#HHAM, USB1iHE%s, PC Hl.
B K. TAR Embedded Workbench for MCS-51.

2. LA

B iL ZigBee2530 TR EN: ZigBee FRLERMELEM ) CAY, R ZigBee FRBRMEFRE .,
B ffH IAR R IHREF, FIAH CC2530 iH H 0 SHATHHE I A8 H .
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3. LR

3.1 O RE

CLEKCONCMD (0xCE) — Clock Control Command
Bit Name Reset RN Description

7 |0sC22K 1 RAN |32 kHz clock-source select. Setting this bit intiates a clock-s ource change only.
CLKCONSTAOSC32K reflects the current setting. The 16 MHz RCOSC must be
selected as system clock when this bit s to be changed.

0:32kHz XOSC
1:32kHz RCOSC

6 [©sC 1 RAN | System clock-source select. Setting this bit intiates a clock-s ource change only.
CLKCONSTAOSC reflects the current setting.

0: 32 MHz X0SC

1: 16 MHz RCOSC

5:3 [TICKSFD[2:0] 001 RAW | Timer ticks output seting. Cannotbe higher than system clock setting given by OSC
bit setting.

000: 32 MHz

001: 16 MHz

010: 8 MHz

011: 4 MH=z

100: 2 MHz

101: 1 MHz

110: 500 kH=z

111: 250 kHz

Note that CLKOONCMD . TICKSPD can be set to any value, but the effect is
limited by the CLECONCMD , OSC setting; i.e., f CLKCONCMD .OSC = 1 and
CLKCONCHMD . TICKSPD = 00, CLKCONSTA . TI CKEFD reads 001, and the
real TICKSPD & 16 MHz.

2:0 |CLKSFD 001 RAW | Clock speed. Cannot be higher thansystem clock setting given by the OSC bit
setting. Indicates currentsystem-clock frequency

000: 32 MHz

001: 16 MHz

010: 8 MH=z

011: 4 MH=z

100: 2 MHz

101: 1 MHz

110: 500 kHz

111: 250 kHz

Note that CLKCONCMD . CLKSPD can be set to any value, but the effect &
limited by the CLECONCHMD .OSC setting; i.e., if CLKCONCMD . OSC= 1 and
CLEKCONCMD . CLESPD = 000, CLKCONSTA ., CLKSPD reads 001, and the
real CLESED & 16 MHz.

Note ako that the debugger cannot be used with a divided system clodk. When

running the debugger, the value of CLKCONQHD . CLKSPD should be set to 000 when
CLKCONCQMD . 0SC = 0 or to 001 when CLEKCONCQMD .OSC= 1.
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CLKCONST A (0xSE) — Clock Control Status

EBit

Name

Reset

R

Description

7

QEC2 2K

1

R

Current 32-kHz clock source selected:
0: 32-kHz X0SC
1:32-kHz RCOSC

QEC

Current systemn clock selected:
0: 32-MHz X0SC
1: 16-MHz RCOSC

5:3

TICKSPD([2:0]

o1

Current timer ticks outputs etting
000: 32 MHz

001: 16 MHz

010: 8 MHz

011: 4 MHz

100: 2 MHz

101: 1 MHzZ

110: 500 kHz

111: 250 kHz

2.0

CLESFD

o1

Current clock speed
000: 32 MHz

001: 16 MHz

010: 8 MHz

011: 4 MHz

100: 2 MHz

101: 1 MHz

110: 500 kH=z

111: 250 kHz

% 3.14 CLKCONCMD A1 CLKCONSTA Zif7%%

SLEEPCMDI[OXB E) — Sleep-Mode Control Command

Bit

Name

Reset

RN

Description

7

GSC2 2K_CALDIS

0

R

Disable 32-kHz RC oscillator calibration
0: 32-kHz RC oscillator calibration s enabled.
1: 32-kHz RC oscillator calibration & disabled.

This setting can be written at any time, but does nottake effect before the chip has
been running onthe 16-MHz high-frequency RC oscillator.

6:3

0000

RO

R eserved

R

Reserved. Always write as 1

1:0

MODE [1:0]

oo

R

Power mode setting

00: Active / |dle mode
01: Power mode 1(PM1)
10: Power mode 2 (PhM2)
11: Power mode 3 (PM3)

SLEEPST A (0x90) — Sleep-Mode Control Status

Bit Name Reset RAW Description
7 |©sC22K_CALDIS 0 R [32-kHz RC oscillator calibration status
SLEEPSTA.OSC32K_CALDIS shaws the current status of disabling of the 32-kHz
RC calibration. The bit &5 not set to the same value as
SLEEPCMD.OSC32K_CALD IS before the chip has been run on the 32-kHz RC
oscillator.
65 |- ulu} R Reserved
43 |RST[1:0] XX R Status bit indicating the cause of the last reset. If there are multiple resets, the
register only contains the last event.
00: Power-on reset and brawnout detection
01: External reset
10: Watchdog Timer reset
11: Clock loss reset
21 |- 00 R R eserved
0 |CLK22K 0 R The 32-kHz clock signal (synchronized to the system clock)
#3.1.5 SLEEPCMD # SLEEPSTA #% %5 /7%
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PERCF G [0xF1) — Perpheral Control

Bit |Name Resa R A Description
7 — 0 RO Res erved
6 |TICES 0| RAW Timer 1 Y0 location

0:  Alternative 1 location
1:  Alternative 2 location
5 T2CEFG u} R Timer 3 YO location

0: Alternative 1 location

1:  Alternative 2 location
4 T4CEFS 0 RAY Timer 4 Y0 location
0:  Alternative 1 location

1. Alternative 2 location
32 |- 0o R A Res erved

1 ULCEG 0 RN USART 1 VO location

0:  Alternative 1 location

1. Alternative 2 location
0 TOCES 0 RN USARTO VO location
0:  Alternative 1 location

1. Alternative 2 location

#3.1.6 PERCFG Zifivs

U0C SR|(0x26) — USART O Control and Status

Bit Name Resst |RAW Description

7 MODE u] R USART mode select

0: SPI mode

1: UART mode

5] RE 0 R A UART receiver enable. Note do not enable receive before uart i fully configured.
0: Receiver disabled

1: Receiver enabled

5 SLAVE 0 RAY SP| master or slave mode select
0: SP| master

1: SPIl slave

4 FE 0 RAWOD UART framing error status. This bit 5 automatically cleared on a read of the UOCSR register or bits
in the UOC SR register.

0: No framing error detected
1: Byte received with incorrect stop-bit level

3 ERR 0 R A0 UART parity error status. This bit 5 automatically cleared on a read of the TOCSR register or bits in
the UOCSR register.

0: No parity error detected
1: Byte received with parity error

2 RX_BYTE (0 R AW Receive byte status. UART mode and SPlslave mode. This bitis automatically clearedwhen
reading UODBUF, clearing this bit by writing O to it, effectively discards the data in UODBUF.

0: No byte received

1: Received byte ready

1 TX_BYTE |0 RAVO Transmit byte status. UART mode and SPl master mode
0: Byte not ransmitted

1 Last byte written to data-buffer register trars mitted

0 ACTIVE 0 R USART transmit/receive active status. In SPI slave mode, this bit equak slave select
0: USART idle
1: USART busy in trars mit or receive mode

#£3.1.7 UOCSR ZF177%
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UOGCR [0xC5) —USART 0 Generic Control

Bit

Name

Resat

R AW

Description

7

CPOL

u]

R

SPI clock polarity
0: Negative clock polarity
13 Positive clock polarity

R A

SP| clock phase

0: D ata s output on MOSI when SCK goes from CPOL inverted to CPOL, and data input
is sampled on AF/SO when SCK goes from CPOL to CPOL inverted.

1: D ata s output on MOS/ when SCK goes from CPOL to CPOL inverted, and data input
is sampled on AF/ SO when SCK goes from CPOL inverted to CPOL.

R AN

Bit order for transfers
0: LSB first
1: MSB first

4.0

BAUD E[4:0]

00000

R

the SPl master SCK clock frequenacy.

Baud rate exponent value. BAUD_E alongwith BAUD_M determines the UART baud rate and

#%3.1.8 UOGCR Zifiss

UODBUF [0xC1)— USART 0 ReceiveTransmit Data Buffer

Bit

Name

Resat

RAW

Description

70

DATA[7 :0]

000

RAN

USART receive and transmit data. Whenwriting this register, the data written & written to the
internal transmit- data register. When reading this register, the data from the internal read-data

register is read.

UOBAUD (0xC2) —USART 0 Baud- Rate Control

Bit

Name

Resst

RAW

Description

70

BAUD_M([7:0]

Ox00

RAN

SPI master SCK clock frequenacy.

Baud-rate mantissa value. BAUD_E along with BAUD_M decides the UART baud rate and the

PR AR AR, FORAZ I R GE B,
PREITFRAR

% 3.1. UODBUF #1 UOBAUD % ff#%

PLEEERAIZS TR CC2530 AbFRESH DHEAEMH R A48, HAP 8 CLKCONCMD

UOCSR. UOGCR.

3.2 it

UOBUF.

SLEEPCMD #F11 SLEEPSTA 2717 2% FH Sk das i) - b i 4o
PERCFG #1728 NAMEIREIS B 2788, FH R M AN Th A =0
UOBAUD 45N H AR G725

{

{

void InitLed(void)

PIDIR |= 0x03;

LED1 =1;
LED2 = 1;

void main(void)

//P1 0+ P1_1 & SCH%IH
//LED1 fT 48K

//LED2 T #°K

char receive buf[30];

uchar counter =0;

uchar RT flag=1;

InitUart();
InitLed();

while(1)

// baudrate:57600

353
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}

FEP B ACE CC2530 ARBRER & HAH SCIZ ] A A7 SR B E A 1 0 19 LAFRR 0y B A
2 BRFRON 57600, A b5 s DA I A ES Y

4. SERIPIR

1) f# ] ZigBee Debuger USB 1j L #$i% 4% PC HLAI ZigBee(CC2530)fH, 1T ZigBee
BT Rt B RAICE & 4k —ui&Es: PC ML, —uimi&$: ZigBee HIRAMR MU 11 F.

2) JAEN IAR JFRIREE, i TR, sE%4 ] Exp9 S256 T .
3) f& IAR R R gIFE. 817 Wil F.

4) fiH] PC HLE W BB & (FER: 715 85 A2 LA B R A 45 Al A\ 7 15 A I e
30 MFAF, Aaian) RO, R i B v TR 57600, 8 fi. ToAr AL
%, TCEARRAR N, Z1A R D K AR R B RS RT, R A R A A B A DA
INEVE/ap
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rmie SRR P SBIESH

SLhy+—. B M%) LED ki
. SRUFRE

B fififf: ZigBee(CC2530)1itk, ZigBee F#HHAM, USB1iHE%s, PC Hl.
B K. TAR Embedded Workbench for MCS-51.

2. SEIOAA

B i ZigBee2530 TR EM ZigBee BLHAEIEI Y, R ZigBee HEHUBEMREEM
B i JIAR HFRIAER IR, FH CC2530 A0 XikE LED 434744,

3. LI R

[HEN

3.1 W O R

THS %S ANSeIe A R 2

3.2 BT
void InitLed(void)
{
PIDIR |=0x03; //P1 0. P1_1 % SCNHiH
LEDI =1; //LED1 4T $8 K
LED2 =1; //LED2 fTHK

}

void main(void)

{
char receive buf[3];
uchar counter =0;
uchar RT flag=1;

InitUart(); // baudrate:57600
InitLed();

prints("input: 11----->ledl on  10----->ledl off  21----->led2 on  20----->led2 off\r\n");
while(1)
{

if(RT flag==1) eiLhe
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= anp

oK

{
if( temp !=0)
{
if((temp!="r")&&(counter<3)) //\r‘[BI 5 NEERFIF 1/ % Gedi 3 NTF4F
{
receive_buf[counter++] = temp;
}
else
{
RT flag =3; JHEN led 13 BEIRAE
}
if(counter ==3) RT flag = 3;
temp =0;
H
H
if(RT flag == 3) MNed IREZEE
{
UOCSR &= ~0x40; 113 IEHR
receive_buf[2] ="0';
// prints(receive buf); prints("\r\n");
if(receive_buf[0] =='"1")
{
if(receive buf[1] ="1") {LED1=0; prints("led]l on\r\n"); }
else if(receive buf[1]=='0") {LED1=1; prints("led] off\r\n"); }
}
else if(receive_buf[0] == "2")
{
if(receive buf[1] ="1") {LED2=0; prints("led2 on\r\n"); }
else if(receive buf[1]=='0") {LED2=1; prints("led2 off\r\n"); }
}
UOCSR |= 0x40; IRV
RT flag=1; 112 BN FOIRAS
counter = 0; /FETIH 0
H
}
}
/****************************************************************
*REThRE « B OB
WNEE 2 v
*Z [\ fEH : TG
Wi B . FRNGERUE TR
****************************************************************/
#pragma vector = URX0 VECTOR
__interrupt void UARTO ISR(void)
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 Cheraict:
{

URXOIF = 0; 113 R AR &
temp = UODBUF;

R B ACE CC2530 ALHRERM & AN SCHE R FF A7 ok B E 0 0 [ LAy
R, PR N 57600, JEILHAMA R A KIS LED 4T BPRAS

4. SERIDIR

1) f# ] ZigBee Debuger USB 1j B #$3% 4% PC HLAI ZigBee(CC2530)fiH, 1T ZigBee
YT b H . g RARCEF D& — i PC ML, —umi%d: ZigBee TR O 1,

2) JAENIAR JFRIFEE, i TR, s EZ ] Expl0 S256 TFEd.
3) f& IAR R R gIFE. 817 Wil F.

4) £ PC HLE W R R Ao i 1, RO 2 2 om v B9 B R 57600 8 fir.
Ter AR, TR I, A D A R ECE AR U B, BT 5] LED 1T iRJF
Ko

LEDI JF:  fA 11 [Hl%
LEDI %: %A 10 [H%
LED2 JF: %A 21 %
LED2 %: %A 20 [H%
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S A O T TN
1. SEEGFFIE

B fififf: ZigBee(CC2530)1itk, ZigBee F#HHAM, USB1iHE%s, PC Hl.
B Xff: TAR Embedded Workbench for MCS-51

2. RWAR
B 1 ZigBee2530 R EM ZigBee BIHLAEIEE DAY, AR ZigBee HEHBEMREEM
B ] IAR JFRIERGHER, FIH CC2530 ) EN 8% Timerl P2 AERME 5, B Eh )

IR

3. LI R

3.1 B O R

TICTL (OXE4) — Timer 1 Control

Bit | Name Reset RW Description
T4 |- 00000 |RO Reserved
32 |DIV[1:0] |00 RN Prescaler divider value. Generates the active clock edge used to update the counter as follows:

00:  Tick frequency/i
01: Tick frequency/a
10: Tick frequency/32
11. Tick frequency/128

1.0 | MODE 00 RW Timer 1 mode select. The timer operating mode is selected as follows:
[1:0]
00: Operation is suspended.

01: Free-running, repeatedly count from 0x0000 to OxFFFF.

10; Modulo, repeatedly count from Ox0000 to T1CCO.

11:;  Up/down, repeatedly count from 0x0000 fo T1CC0 and from T1CCO down to Ox0000.

% 3.14TICTL Zif7s
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T1CCTLO (0XE5) — Timer 1 Channel 0 Capture/Compare Control

Bit | Name Reset |R/W Description
7 RFIRQ 0 R/W When set, use RF interrupt for capture instead of reqular capture input.
5] M 1 R/W Channel 0 interrupt mask. Enables interrupt request when set.
53 |cMp(2:0] | 000 R/W Channel 0 compare-mode select. Selects action on output when timer value equals compare value in
T1CCQ
000: Set output on compare
001: Clear output on compare
010: Toggle output on compare
011: Set output on compare-up, clearon 0
100: Clear output on compare-up, seton 0
101: Reserved
110: Reserved
111: Initialize output pin. CMP[2:0] is not changed.
2 MODE 0 R/W Mode. Select Timer 1 channel 0 capture or compare mode
0: Capture mode
: |2 Compare mode
1.0 |CcaP[1:0] |00 RIW Channel 0 capture-mode select
00: No capture
01: Capture on rising edge
10: Capture on falling edge
11: Capture on all edges

% 3.1.5 TICCTLO Zifise

T1CCOH (0xDB) — Timer 1 Channel 0 Capture/Compare Value, High

Bit

Name

Reset

R/W | Description

70

T1CCO[15:8]

0x00

RAW

Timer 1 channel 0 capture/compare value high order byte. Writing fo this register when
T1CCTLO .MODE = 1 (compare mode) causes the T1cCo [15: 0] update to the writien value to be
delayed until TLcnT = 0x0000.

T1CCOL (0xDA) - Timer 1 Channel 0 Capture/Compare Value, Low

Bit

Name Reset

R/W

Description

7.0

Ticco[7:0] |0Ox00

R/W

Timer 1 channel 0 capture/compare value low order byte. Data written to this register is stored
in a buffer but not written to T1cco [7:0] until, and at the same time as, a later write to T1CCoH

takes effect.

% 3.1.6 TICCOH F1TICCOL Z172%

IENO (0xA8) — Interrupt Enable 0

Bit Name Reset R/IW Description
7 |EA 0 R/W | Disables all interrupts.
0: No interrupt is acknowledged.
1: Each interrupt source is individually enabled or disabled by setting its
corresponding enable hit.
6 |- 0 RO | Reserved. Read as 0
5 |8TIE 0 RV | Sleep Timer interrupt enable
0: Interrupt disabled
1: Interrupt enabled
4 | ENCIE 0 R/AW | AES encryption/decryption interrupt enable
0: Interrupt disabled
1: Interrupt enabled
3 |URX1IE 0 R/AV | USART 1 RX interrupt enable
0: Interrupt disabled
1: Interrupt enabled
2 |URXOIE 0 R/W | USARTO RX interrupt enable
0: Interrupt disabled
1: Interrupt enabled
1 |ADCIE 0 R/W | ADC interrupt enable
0: Interrupt disabled
1: Interrupt enabled
(1] RFERRIE 0 R/W | RF TXFIFO/RXFIFQ interrupt enable
0: Interrupt disabled
1: Interrupt enabled

% 3.1.7 EINO 271758
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IEN1 (0xB8) — Interrupt Enable 1

Bit Name Reset RIW Description
76 |- 00 RO [Reserved. Read as 0
5 |POIE 0 R/W | Port 0 interrupt enable
0: Interrupt disabled
1: Interrupt enabled
4 |T4IE 0 R/W | Timer 4 interrupt enable
0: Interrupt disabled
1: Interrupt enabled
3 |T3IE 0 R/W | Timer 3 interrupt enable
0: Interrupt disabled
1: Interrupt enabled
2 |T2IE 0 R/W | Timer 2 interrupt enable
0: Interrupt disabled
1: Interrupt enabled
1 |[T1IE 0 R/W | Timer 1 interrupt enable
0: Interrupt disabled
1: Interrupt enabled
0 DMAIE 0 R/W | DMA transfer interrupt enable
0: Interrupt disabled
1: Interrupt enabled
#3.1.8 IENI Z7fFds
IRCON (0xC0) — Interrupt Flags 4
Bit Name Reset R/IW Description
7 |STIF 0 R/W | Sleep Timer interrupt flag
0: Interrupt not pending
1: Interrupt pending
6 |- 0 R/W | Must be written 0. Writing a 1 always enables the interrupt source.
5 |POIF 0 R/AW | Port 0 interrupt flag
0: Interrupt not pending
1: Interrupt pending
4 |T4IF 0 R/W | Timer 4 interrupt flag. Set to 1 when Timer 4 interrupt occurs and cleared when CPU
HO | vectors to the interrupt service routine.
0: Interrupt not pending
1: Interrupt pending
3 |T3IF 0 R/W | Timer 3 interrupt flag. Set to 1 when Timer 3 interrupt occurs and cleared when CPU
HO | vectors 1o the interrupt service routine.
0: Interrupt not pending
1: Interrupt pending
2 |T21IF 0 R/W | Timer 2 interrupt flag. Set to 1 when Timer 2 interrupt occurs and cleared when CPU
HO | vectors to the interrupt service routine.
0: Interrupt not pending
1: Interrupt pending
1 |T1IF 0 R/W | Timer 1 interrupt flag. Set to 1 when Timer 1 interrupt occurs and cleared when CPU
HO | vectors to the interrupt service routine.
0: Interrupt not pending
1: Interrupt pending
0 |DMAIF 0 R/W | DMA-complete interrupt flag
0: Interrupt not pending
1: Interrupt pending

2% 3.1.9 IRCON {778

ERFAARANS Timer 1 7€ I 83 AH SR AR 25 A7 as AN T Wiz ) ar £2 4, b uds

TICTL FEfFFA7a,  FORIZEE 45 I F AR 2

TICCTLO N Timerl @& 0 L& /4

IRPEH| A7, TICCOH A1 TICCOL A Timerl i 0 EL&/AsRIEHME /75, IENO 5
IEN1 PN ZFAF88 00 Al ) R 48 W s JF 92 A0 Timerl 5 I 28 FR TR T 5% .
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CLKCONCMD (0OxCEB) — Clock Control Command

Bit Name Reset R Description

7 |0sC22K 1 RAN |32 kHz clodk-source select. Setting this bit initiates a clock-s ource change only.
CLKCONSTAOSC32K reflects the current setting. The 16 MHz RCOSC must be
selected as system clock when this bit & to be changed.

0:32kHz X0SC
1: 32kHz RCOSC

G |QsC 1 RAN | System clock-source select. Setting this bit initiates a clodd-s ource change only.
CLKCONSTAOSC reflects the current setting.

0: 32 MHz X0SC
1: 16 MHz RCOSC

5:3 |TICKSPD[2:0] 01 RAW | Timer ticks output setting. Cannotbe higher than system clock setting given by OSC
bit setting.

000: 32 MHz

001: 16 MHz

010: 8 MHz

011: 4 MHz

100: 2 MH=z

101: 1 MHz

110: 500 kHz

111: 250 kH=z

Note that CLKCQONCMD . TICKSPD can be set to any value, but the effect i
limited by the CLKCONCMD . OSC setting; i.e., f CLKOONCMD . OSC = 1 and
CLEKCONCMD . TICKSPD = 000, CLKCONSTA . TI CKSPD reads 001, and the
real TICKSPD & 16 MHz.

2:0 |CLKSFD o1 RAN [ Clock speed. Cannot be higher thansystem clock setting given by the OSC bit

s etting. Indicates currentsystem-clock frequency

000: 32 MHz

001: 16 MHz

010: 8 MHz

011: 4 MHz

100: 2 MHz

101: 1 MHz

110: 500 kH=z

111: 250 kHz

N ote that CLKCOONCHMD . CLKSPD can be set to any value, but the effect is
limited by the CLKCONCMD .OSC setting; i.e., if CLKCONCMD ,OSC= 1 and
CLKCONCMD . CLESPD = 000, CLKOONST2.. CLKSPD reads 001, and the
real CLESPD & 16 MH=z.

Note akso that the debugger cannot be used with a divided system clodk. When
running the debugger, the value of CLKCONQHMD . CLKSFD should be set to 000 when
CLKCONQD . GSC = 0 or to 001 when CLEKCONQMD .GSC = 1.

CLKCONST A [0OxSE) — Clock Control Status
Bit Name Reset RAN Description
7 QSC2 2K 1 R Current 32-kHz clock source selected:

0: 32-kHz X0SC

1: 32-kHz RCOSC

[ QEC 1 R Current system clock selected:

0: 32-MHz X0SC

1: 16 MHz RCOSC

5:3 |TICKSPD[2:0] 01 R Current timer ticks outputs etting

000: 32 MHz

001: 16 MH=z

010: 8 MH=z

011: 4 MH=z

100: 2 MH=

101: 1 MH=z

110: S00kH=z

111: 250 kH=

2:0 |CLKSFD o1 R Current clock speed

000: 32 MHz

001: 16 MHz

010: 8 MHz

011: 4 MH=z

100: 2 MHz

101: 1 MHz

110: SO0 kH=

111: 250 kH=z

% 3.1.10 CLKCONCMD FH1 CLKCONSTA Zif{72%
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SLEEPCMD[[OXB E) — Sleep-Mode Control Command

Bit

Name

Reset R

Description

7

GSC22K_CALDIS

0 R

Disable 32-kHz RC oscillator calibration
0: 32-kHz RC oscillator calibration & enabled.
1: 32-kHz RC oscillator calibration & disabled.

This setting can be written at any time, but does nottake effect before the chip has
been running on the 16-MHz high-frequency RC oscillator.

6:3

0000 RO

R eserved

Reserved. Always write as 1

1:0

MODE [1:0]

oo R

Power mode setting

00: Active / Idle mode
01: Power mode 1(PM1)
10: Power mode 2 (PM2)
11: Power mode 3 (Ph3)

SLEEPST A (0x90) — Sleep-Mode Control Staus

Bit Name Reset RAW Description
7 |©sC22K_CALDIS 0 R [32-kHz RC oscillator calibration status
SLEEPSTA.OSC32K_CALDIS shoaws the current status of disabling of the 32-kHz
RC calibration. The bit &5 not set to the same value as
SLEEPCMD.OSC32K_CALD IS before the chip has been run on the 32-kHz RC
oscillator.
65 |- ulu} R Reserved
4:3 |RSET[1:0] XX R Status bit indicating the cause of the last reset. If there are multiple resets, the
register onby contains the last event.
00: Power-on reset and brawnout detection
01: Bdernal reset
10: Watchdog Timer reset
11: Clock loss reset
21 |=- ulu} R R eserved
0 |CLK22K 0 R The 32-kHz clock signal (synchronized to the system clock)
#3.1.11  SLEEPCMD Fl SLEEPSTA #Eiillarf74%
PERCF G [0xF1)— Perpheral Control
Bit |Name Resa R A Description
7 - 0 RO Res erved
6 |TICES 0| RAW Timer 1 YO location
0:  Alternative 1 location
1:  Alternative 2 location
5 T2CEG u] R s Timer 3 YO location
0: Alternative 1 location
1. Alternative 2 location
4 T4CES 0 R AL Timer 4 /0 location
0:  Alternative 1 location
1. Alternative 2 location
32 |- a]u} R A Res erved
1 ULCES 0 RAY USART 1 O location
0:  Alternative 1 location
1. Alternative 2 location
0 TOCES 0 RA USARTO O location
0:  Alternative 1 location
1:  Alternative 2 location

% 3.1.12

PERCFG %1775
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uoc SR|[0>68]— USART 0 Control and Status

Bit Name Resst  |RAW Description
7 MCDE u} R AN USART mode select
0: SPI mode
1: UART mode
6 RE u} R A UART receiver enable. Note do not enable receive before uart & fully configured.
0: Receer disabled
1: Recener enabled
5 SLAVE [} R AN SPI master or slave mode select
0: SPI master
1: SPl slave
4 FE 0 RAWD UART framing error status. This bit & automatically cleared on a read of the UOCSR register or bits
in the UOCSR register.
0: No framing error detected
1 Byte received with incorrect stop-bit level
3 ERR [} R A0 UART parity error status. This bit 5 automatically cleared on a read of the OCSR register or bits in
the O CSR register.
0: No parity error detected
1: Byte recen ed with parity error
2 R _BYTE |0 RAW0 Receive byte status. UART mode and SPIslave mode. This bitis automatically cleared when
reading UODBUF, clearing this bit by writing O to it, effectively discards the data in UODBUF.
0: No byte received
4R Received byte ready
1 TX_BYTE |0 R AN Transmit byte status. UART mode and SPl master mode
0: Byte not ransmitted
1: Last byte written to data-buffer register trars mitted
u} ACTIVE u} R USART transmit/receive active status. In SPI slave mode, this bit equaks slave select
0: USART idle
1: USART busy in trars mit or receive mode

#3.1.13 UOCSR Z17es

UOGCR (0xC5) —USART 0 Generic Control

Bit Name Resat |RAW Description
7 CPOL u} R A SPI clock polarity
o Negative clock polarity
1 Positive clock polarity
& CEHR [} R A SPI| clock phase
0: D ata & output on MOSI when SCK goes from CPOL inverted to CPOL, and data input
is sampled on AF/SO when SCK goes from CPOL to CPOL inverted.
1 D ata s output on MOS/ when SCK goes from CPOL to CPOL inverted, and data input
is sampled on Af/S0O when SCK goes from CPOL inverted to CPOL.
5 CRDER u} R A Bit order for transfers
0: LSB first
1: MSB first
40 |BAUD E[4:0] |00000 |RAW Baud rate exponent value. BAUD_E alongwith BAUD_M determines the UART baud rate and
the SPI master SCK clock frequency.

#%3.1.14 UOGCR Zfrgs

UODBUF [0¢C1)— USART 0 ReceiveTransmit Data Buffer

Bit

Name

Resat

RAN

Description

70

DATA[7 :0]

000

RAN

USART receive and transmit data. When writing this register, the data written & written to the
internal transmit- data register. When reading this register, the data from the internal read-data
register 5 read.

UOBAUD (0xC2) —USART 0 Baud- Rate Control

Bit

Name

Ress=t

RAN

Description

70

BAUD_M[7:0] |Ox00

RAN

Baud-rate mantissa value. BAUD_E along with BAUD_M decides the UART baud rate and the
SP| master SCK clock frequency.

% 3.1.15 UODBUF #1 UOBAUD % 172%
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ADCCON1(OxB4) —ADC Control 1

Bit

Name

Reset

R

Description

7

EGC

0

R/HO

End of conversion. Cleared when ADCH has been read. If a new conversion is completed
before the previous data has been read, the EOC bit remairs high.

0: Conversion not complete
1: Conversion completed

ST

Start conversion. Read as 1 urntil conversion has completed
0: No conversion in progress
A Start a conversion sequence if ADCCON1.STSEL = 11 and nosequence is running.

5:4

STSEL[1:0]

11

R

Starts elect. Selects the event that starts a new conversion sequence
00: External trigger on P2.0 pin

01: Fullspead. Do notwait for triggers

10: Timer 1 channel0 compare event

11:  ADCCON1.ST=1

32

00

Ry

See ADCCON1[OxB4)— ADC Control 1 description in Section 14.3.

1:0

11

Ry

Reserved. Always setto 11

ADCCON3(0xBS) —ADC Cortrol 3

#3.1.16 ADCCONI1 ZHfiss

Bit |Name Resa | RAW Description
7.6 |EREF([1:0] (0O RAN Selects reference voltage used for the extra conversion
00: Internal reference
01: External reference on AINT pin
10: AVDDS pin
11: External reference on AING-AINT differential input
54 |EDIV([1:0] (0O RAY Sets the decimation rate used for the extra conversion. The decimation rate also determines the
resolution and time required to complete the conversion.
00: 54 decimation rate (7 bits EN OB)
01: 128 decimation rate (9 bits ENOB)
10: 256 decimation rate (10 bits ENOB)
11: 512 decimation rate (12 bits ENOB)
3:0 |ECH[2:0] 0000 | RAY Single channel select. Selects the channel number of the single conversion that s triggered by

writing to ADCCON2.

0000:  AJNO
0001:  AJN1
0010  AINZ
0011:  AIN3
0100:  AING
0101:  AINS
0110:  AING
0111 AIN7

1000:  AINO-AINA1

1001 AINZ-AIN3Z

1010:  AING-AINS

1011:  AING-AINT

1100: GND

1101:  Reserved

1110:  Temperature sensor
1111:  VDD/3

% 3.1.17 ADCCON3 271778

PLE B F2E T FT CC2530 AbFEES Timerl 5E I 83/ EAH SR F A7 2%, HPAFE CLKCO
NCMD 5| 271728, Fikish RGN 405, SLEEP 2717 2% F k4 & fhist bk, SLEEPCM
D F1 SLEEPSTA 7517 %% FH e il 25 A i B s 1 FF R AR &S . PERCFG #4748 AAM L IhRESE
il E5 A7 &, TRIERISN BT AERE . UOCSR. UOGCR. UOBUF. UOBAUD 595 I AH K %

5o

365
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45

setTimeTemp(timeSet);

}

EUEEB I F R FELREFH

}

/****************************************************************

*RETIAE « T1 TR AL

WNEE S
R |l E s TG
i, Ui

****************************************************************/

#pragma vector = T1 VECTOR
__interrupt void T1_ISR(void)

{
IRCON &= ~0x02;//i5 7 Wis &
counter++;
if(counter == 30000)
{
counter = 0;
printFlag = 1;
time[2]++;
LEDI1 = ~LEDI; /1 RTE 7~
}
}

R AL E CC2530 4LFE 28 Timerl 5E I 28 B =AM S, SHATIEIH8, )
GBI A] 52 2 A 00:00:00, AT DLIEITE A UAH SR dr 2 4 ok 15 B I ]2 i s+12+50430
PEE A 12 15 50 2 30 #5.

4. TLHIPR

1) 1# [ ZigBee Debuger USB 1/j EL#5i% 4% PC HLAI ZigBee(CC2530)Fikk, FTJT ZigBee
B R . 1 RARE S D& —mi%Ed% PC WL, —umikds ZigBee WA & 11 |

2) JAZNIAR FFRMEE, #rid T2, BREBAH Expll S250 THE.

3) 7E IAR FFRIAE gt 817, AT .

4) i PC HLH 7 HB R LumiE e 5 1, B & m 13 B o B TR R 57600 8 £i7.
TR . oA, BT, BT a SRR (A B vH 2. 24 1m0 55 1140 N AR A%
RIEERT, BEPAT S E A s+12+50+30 1% BB A 12 B 50 43 30 #.
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L+ =. B IHSER
1. SEEOIABE

B fififf: ZigBee(CC2530)1itk, ZigBee F#HHAM, USB1iHE%s, PC Hl.
B Xff: TAR Embedded Workbench for MCS-51

2. LA

B il ZigBee2530 JFR A ZigBee MIRBRFTRASCRY, ME ZigBee MILLREIEHEI.

B i IAR JFRMERRIFRT, FIH CC2530 B &1 @ I 35K LB R G E AR
Ul

3. SRR

3.1 B O R

TA1CCOH (0xDB)—Timer 1 Channel 0 Capture/Compare Value, High
Bit | Name Reset RAN Description

7:0 | T1CCO [15: 2] (0x00 R Timer 1 channel 0 capture/compare valup high order byte. Writing to this register when
T1CCTLO .MODE = 1 (compare mode) causes the T1CC0 [15 : 0] update to the written value to be
delayed until TACHT = 0000,

T1CCOL (0xDA)—Timer 1 Channel 0 Capture/Compare Value, Low

Bit | Name Reset RAN Description

70 | T1CcCo[7:0] 000 RANY Timer 1 channel O capture/compare value low order byte. Data written to this register is stored
in a buffer but not written to T1CCO [7:0] until, and atthe same time as, a later write to T1CCOH
takes effect

#3.1.4 TICCOH Fl TICCOL % 17a8
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CLKCONCMD [0xCE) — Clock Control Command
Bit Name Reset RAW Description

7 QSC2 2K 1 RAW |32 kHz clock-source select. Setting this bit initiates a clock-s ource change only.
CLKCONSTAOSC3Z2K reflects the current setting. The 16 MHz RCOSC must be
selected as system clock when this bit & to be changed.

0:32kHz X0SC
1: 32kHz RCOSC

=] QSC 1 RAN | System clock-source select. Setting this bit initiates a clodc-s ource change onhy.
CLKCONSTAOSC reflects the current setting.

0: 32 MHz X0OSC
1: 16 MHz RCOSC

5:3 |TICKSFD([2:0] 001 RAN | Timer ticks output setting. Cannotbe higher than system clodk setting given by OSC
bit setting.

000: 32 MHz

001: 16 MHz

010: 8 MH=z

011: 4 MHz

100: 2 MHz

101: 1 MHz

110: 500 kH=z

111: 2560 kH=z

N ote that CLEKCONCMD . TICKSPD can be set to amy value, but the effect s
limited by the CLKCONCHMD . OSC sefting; i.e., f CLKOONCMD . OSC = 1 and
CLKCONCMD . TICKSPD = 000, CLKCONSTA . TI CKSFED reads 001, and the
real TICKSPD & 16 MHz.

2:0 |CLKSFD 001 RAW | Clock speed. Cannot be higher thansystem clock setting given by the OSC bit

s efting. Indicates currentsystem-clock frequency

000: 32 MHz

001: 16 MHz

010: 8 MHz

011: 4 MHz

100: 2 MHz

101: 1 MHz

110: 500 kH=z

111: 250 kH=z

Note that CLKCONCHMD . CLKSPD can be set to any value, but the effect is
limited by the CLKCONCHMD .0OSC setting; i.e., if CLKCONCMD . OSC= 1 and
CLKCONCMD . CLESPD = 000, CLKOONST2 .. CLKSPD reads 001, and the
real CLESPD & 16 MHz.

Note ako that the debugger cannot be used with a divided system clock. When
running the debugger, the value of CLKCORQMD . CLKSPD should be set to 000 when
CLKCORNQHMD .QSC = 0 or to 001 when CLKCORQMD .QSC = 1.

CLKCONST A (0xSE) — Clock Cortrol Status

Bit Name Reset RN Description
7 |osC22K 1 R Current 32-kHz clock source selected:

0: 32-kHz X0SC

1: 32-kHz RCOSC

6 [QsC 1 R Current system clock selected:

0: 32-MHz X0SC

1: 16-MHz RCOSC

5:3 |TICKSPD[2:0] 001 R Current timer ticks outputs etting

000: 32 MHz

001: 16 MHz

010: 8 MH=z

011: 4 MHz

100: 2 MHz

101: 1 MHz

110: 500 kHz

111: 250kHz

2:0 |CLKSFD o1 R Current clock s peed

000: 32 MHz

001: 16 MHz

010: 8 MHz

011: 4 MHz

100: 2 MHz

101: 1 MHz

110: 500 kHz

111: 250 kHz

%% 3.1.5 CLKCONCMD F1 CLKCONSTA Zf£4%
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irmmne

WOCTL (0xC9) — Watchdog Timer Control

Bit Name Reset RN Description

by writing 1 to CLR D] (the other 3 bits are don'tcare).

74 |CLR([2:0] Qoo ROAN Clear timer. In W atchdog mode, when 0xA followed by 0x5 is written to these bits, the timer is
cleared (i.e. loaded with 0). Note that the timer &5 only cleared when 0x5 & written within one
watchdog clock period after 0xA was written. Writing these bits when the Watchdog Timer & IDLE
has no effect. When operating in timer mode, the timer can be cleared to 0:0000 (but not stopped)

00: IDLE

01: IDLE(unused, equivalent to 00 setting)
10:  Watchdog mode

11:  Timer mode

3:2 |MODE[1:0] |00 RAW Mode select. These bits are used to start the WD T in W atchdog mode or Timer mode. Setting
these bits to IDLE stops the timer when in Timer mode. Note: to switch to Watchdog mode when
operating in Timer mode, first stop the WDT - then start the WD T in Watchdog mode. When
operating in W atchdog mode, writing these bits has no effect.

must be set atthe same time as the imer &5 started.

01: Clock perioc‘x 8192 (~0.25 5)
10: Clock period ® 512 (~15.625 me)
11: | Clock period X 64 (~1.9 ms)

1 s nominally it & 1/8 s with this clodk division factor.

1:0 |INT [1:0] oo R Timer interval select. These bits select the timer interval defined as a given number of 32 kHz
oscillator periods. Note that the interval can only be changed when the WDT is IDLE, so the interval

00: Clock periodx 32,768 (~1s)when running the 32 kHz X0SC

When clock division &5 enabled through CLKCONCQMD . CLKSPD the length of the watchdog timer
interval 5 reduced by afactor equal to the current oscillator clock frequency divided by the set clock
spead. E.g. if 32-MHZ crystal & selected and clock speed & set to 4 MHz then the watchdog
timeout is reduced by a factor 32- MHZ/4 MHz = 8. If the watchdog interval set by WDCTL . INT was

#3.1.6 WDCTL Zifiss

PLERFNZS TR C2530 AbHEES A | I e 2 A E A L 7 A7 2%, HA WDCTL %

i 25 A7 25 FH SRR R 1140 58 I 253 1 AR & SALIRES

3.2 Bt

void Init_IO(void)

{
PIDIR = 0x03;

ledl = 1;
led2 = 1;

void Init_ Watchdog(void)
{
WDCTL = 0x00;
/W [E] (] R —Fb, T 1A
WDCTL = 0x08;
IR 14

void Init_Clock(void)

{
CLKCONCMD = 0X00;

void FeetDog(void) 1/

371
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2R EF R FELHIEFH

FEF I ACE CC2530 ALFRASHYAE I IME I Sk A RAE S, WRAER AL IR
A, BRI IR AL R S8, B LED AT R SEHL R G0 = A7 1 o

4. SERPIR

1) f#iH] ZigBee Debuger USB 1j EL2$i% 5% PC HLAI ZigBee(CC2530)fH, T ZigBee
B Rt B RAMEF D& —umi&Edk PC L, —imiddk ZigBee IR M O E.
2) A3 IAR FFRIEE, B T2, BB Expl2 Sii T

3) £ IAR FF R H . 1817 R
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2UEENR B Z R FEXRIEFH R e

LI+, RGRIREKIIFELR
1. SEEOIABE

B fififf: ZigBee(CC2530)1itk, ZigBee F#HHAM, USB1iHE%s, PC Hl.
B K. TAR Embedded Workbench for MCS-51.

2. LA

W[5 ZigBee2530 JFAEM ZigBee BLIHUEMEITD M, & ZigBee BHEMZI.
B IAR FFRMERITREY, FIH CC2530 [ sy B ] 27 A7 a1 1 R 4 TLARIRES .

3. SRR

3.1 B O R

PCON [0x37) — Powear Mode Control

Bit Name Reset RN Description
71 |- 0000 000 RAN | Reserved, always write as 0000000,
0 |IDLE u} ROAN | Power mode control. Writing 1 to this bit forces the device to enter the power mode
HO  |set by SLEEPQHD . MODE (note that M0DE = 000 AND IDLE = 1 stops the CPU core

activity). This bit &5 always read as 0.

All enabled interrupts clear this bit when active, and the device re-enters active
mode.

% 3.14 PCON Z17es

SLEEPCMD [0xBE) — Sleep-Mode Control Command

Bit

Name

Reset

RAN

Description

7

QSC2 2K_CALDIS

0

RAN

Disable 32-kHz RC oscillator calibration
0: 32-kHz RC cs cillator calibration i enabled.
1: 32-kHz RC s cillator calibration & disabled.

This setting can be written at any time, but does nottake effect before the chip has
been running onthe 16-MHz high-frequency RC oscillator.

6:3

0000

RO

R eserved

Ry

Reserved. Always write as 1

1:0

MODE [1:0]

ulu]

Ry

Power mode setting

00: Active / |dle mode
01: Power mode 1(PM1)
10: Power mode 2 (PM2)
11: Power mode 3 (PM3)
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PUEEB I Z R FELHEFH

SLEEPST A (0x9D) — Sleep-Mode Control Staus

Bit

Name

Reset

R

Description

7

QSC2 2K_CALDIS

0

R

32-kHz RC oscillator calibr ation status

SLEEPSTA.OSC32K_CALDIS shaws the current status of disabling of the 32-kHz

RC calibration. The bit s not set to the same value as

SLEEPCMD.OSC32K_CALD IS before the chip has been run on the 32-kHz RC

oscillator.

6:5

00

Reserved

4:3

RET[1:0]

Status bit indicating the cause of the last reset. If there are multiple resets, the

register only contains the last event.

00: Power-on reset and brawnout detection
01: Bdernal reset

10: Watchdog Timer reset

11: Clock loss reset

2:1

00

Reserved

CLE2 2K

0

The 32-kHz clojk signal (synchronized to the system clodk)

IENO [0xA8) — hterupt Enable O

#£3.15

SLEEPCMD #iI SLEEPSTA |27 {758

Bit

Name

Reset

R

Description

7

Ex

0

RAN

Disables all interrupts.
0: Nointerrupt & acknowledged.

1: Each interrupt source is individually enabled or disabled by setting its
corresponding enable bit.

RO

Reserved. Read as 0

STIE

Ry

Sleep Timer interrupt enable
0:  Interruptdisabled
1: Interruptenabled

ENCIE

Ry

AES encryption/decryption interrupt enable
0: Interruptdisabled
1: Interruptenabled

URX1IE

Ry

USART 1 RX interrupt enable
0: Interruptdisabled
1: Interruptenabled

URX0 IE

RAN

USARTO RX interrupt enable
0:  Interruptdisabled
1: Interruptenabled

ADCIE

Ry

ADC interrupt enable
0: Interruptdisabled
1: Interruptenabled

RFERRIE

Ry

RF TXFIFO/RXFIFO interrupt enable
0: Interruptdisabled

1: Interruptengpled

#3.1.6 IENO Zifiss
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IEN2Z [0x9A) — hterupt Enable 2

Bit Name Reset RAw Description
76 |- ] RO |Reserved. Read as 0
5§ |WDOTIE 0 RAW | W atchdog Timer interrupt enable

0: Interrupt disabled

1: Interrupt enabled

4 |P1IE 0 RAW | Port 1 interrupt enable

0: Interrupt disabled

1: Interrupt enabled

3 |UTX1IE 0 RAW |USART 1 TX interrupt enable
0: Interrupt disabled

1: Interrupt enabled

2 |UTXoIE 0 RAW |USARTO TX interrupt enable
0: Interrupt dsabled

1: Interrupt enabled

1 |P2IE 0 RAY |Port2 and USB interrupt enable
0: Interrupt disabled

1: Interrupt enabled

0 RFIE 0 RANW | RF generalinterrupt enable
0: Interrupt disabled

1: Interrupt enabled

*£3.1.7 IEN2 ZFfrs

PLEBEERAIZS TR CC2530 AbFEAY (KIHFEAMH RN A A4, HA 84 PCON HFHBA
{2747 %%, SLEEPCMD Fl1 SLEEPSTA A7 #% F SR A% i 5 Fi Bsf B YR A - R FDIRZS,  TENO
A IEN2 PANZFA7 8% 70 A6 RE WS - F1 PORT1 HH TR ¢ .

3.2 Bt

/****************************************************************
“H e JERT
ONSE="8F
SRR K
OB AR BRI K
****************************************************************/
void Delay(void)
{

uint tt;

for(tt = O;tt<DELAY;tt++);

for(tt = O;tt<DELAY;tt++);

for(tt = O;tt<DELAY;tt++);

for(tt = O;tt<DELAY;tt++);

for(tt = O;tt<DELAY;tt++);

/****************************************************************
FR THEE . TS 3y

*BREThRE: VI HLIR

* NI1Z%{: paral,para2,para3,parad

“REME o
*i B . paral BRI
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LMK ERTTE LB Cnmmie

FEFFEIIACE CC2530 ALFEES ) YR FEAH S Z9 /7 2%, M1k RGLAE LED [A4K 10 IX
Ja BEAARIRIR S

4. SEHIPIR

1) f# ] ZigBee Debuger USB 1/ H.#% 4% PC HLAI ZigBee(CC2530)#ikk, FT7F ZigBee
BEHIF AL, W RGRCE R 28— I8z PC ML, — s ZigBee IR K R 1 I

2) A3 IAR FFRINEE, i TR, BB Expl3 St Tz,

3) fE IAR PRI ik, 817, AT .

4) RYAE LED N 10 UG HEARIRIR S .
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L+ FEKE
1. SRR

B fififf: ZigBee(CC2530)1itk, ZigBee F#HHAM, USB1iHE%s, PC Hl.
B Xff: TAR Embedded Workbench for MCS-51

2. LA

B 1 ZigBee2530 R EM ZigBee BIHLAEIEE DAY, AR ZigBee HHUFREEEEM
B fiif] IAR FFAMIEBHER, FIFH CC2530 FHLJRE BRI I A7 22 R G AR .

3. LI R

3.1 B O R

o HEEEEO, WK 3.1.1 P,

GNDI—T—O 6o
H

[|C19
0.1uF

mmFrOIN}T_—__

|[C21
0.1uF

K 3.1.1

CC2530 JFRRA =g, —NEAfd. Ham M gin] DU wiedt T iEH. =
BTG TN, AN RV G T AE R BRATT R T Bt ok 5 v by 140 S ORAS N 2 5 44
LT

¢ CC2530 FiR&HFER
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irmmne

P1 (0x90) — Port 1

Name

Reset

D

escription

o

F1[7:0]

OxFF

Riw

b

Port 1. General-purpose /O port. Bit-addreszable from SFR. This CPU-internal register is readable,

ut not writable, from XDATA (0x7080).

P1SEL (0xF4) = Port 1-Function Select

K 3.1.2P1 (758

Bit | Name Reseat RW |Description
7:0 | SELPLl_[7:0] |OxDD RAW P1.7 to P1.0 function select
0 General-purpose VO
1:  Peripheral function
P 3.1.3 PISEL #i {7 4%
P1DIR (0xFE) — Port 1 Direction
Bit | Name Reset | RIW Description
70 |pimel_[7:0] |Ox00 |RAW P17 1o P1.0 /O direction
0: It
1:  Qutput

P1INP (0xFE) = Port 1 Input Mode

K| 3.1.4 PIDIR Zif7 2%

MName

Resat

Description

T2

MDEL_

0000 00

RW

P1.7 1o P1.2 /O input mode
0 Pullup/pulldown [see P2 I1NP (0xF7) — Port 2 input mode]
1z 3-state

1:0

00

RO

Reserved

P2INP (0xFT) = Port 2 Input Mode

3.1.5P1INP Zifiee

MName

Resat

Description

7

POUPZ

]

Port 2 pullup/pulldown select. Selects function for all Port 2 pins configured as
pullup/pulldown inputs.

0: Pullup
1: Pulidown

FOUFPL

Port 1 pullup/down select. Selects function for all Port 1 pins configured as pullup/pulldown
inputs.

0: Pullup
1 Pulldown

Port 0 pullup/pulldown select. Selects function for all Port 0 pins configured as
pullup/pulldown inputs.

0: Pullup
1: Pulidown

4:0

MDPZ_[4:

0]

0 0000

P2.4 1o P2.0 /O input mode
0: Pullup/pulldown
1: 3-state

3.1.6 P2INP Zifise
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PICTL (0x8C) = Port Interrupt Control
Bit | Name Resat | R/IW Description

7 PADSC 0 RwW Drive strength control for 100 pins in output mode. Selects output drive strength enhancement to
account for low VO supply voltage on pin DVDD (this to ensure the same drive strength at lower
voltages as at higher).

0: Minimum drive strength enhancement. DVDDA/2 equal to or greater than 2.6 W
1: Maximum drive strength enhancemeant. DVDD1/2 less than 2.6 WV

64 |- 000 RO Rasaerved
3 PZICON 0 Rw Port 2, inputs 4 1o 0 interrupt configuration. This bit selects the interrupt request condition for Port 2
inputs 4 to 0.

0:  Rising edge on input gives intermupl.
1. Falling edge on input gives interrupt.

2 PLICONH |D RwW Port 1, inputs 7 1o 4 interrupt configuration. This bit selects the interrupt request condition for the high
nibble of Port 1 inputs.

0:  Rising edge on input gives intermupl.
1:  Falling edge on input gives interrupt

1 PLICONL |0 Rw Paort 1, inputs 3 to O interrupt configuration. This bit selects the interupt request condition for the low
nibble of Port 1 inputs.

0:  Rising edge on input gives intermupl.
1. Falling edge on input gives interrupt.

0 POICON 0 RwW Port 0, inputs 7 to 0 interrupt configuration. This bit selects the interrupt request condition for all Port
0 inputs.

0:  Rising edge on input gives intermupl.
1. Falling edge on input gives interrupt.

K| 3.1.7 PICTL 217 2%

P1IEN (0xBD) — Port 1 Interrupt Mask

Bit | Name Resat |RIW Description

7:0 [PL_[7:0]1EN [0x00 [RW | Port P1.7 1o P1.0interupt enable
0 Interrupts are disabled.
12 Interrupts are enabled.

3.1.8 PIIEN Zifiae

IEN2 (0x8A) - Interrupt Enable 2

Bit Narme Reseat RW Description
TE (- 0o RO | Reserved. Read as 0
5 |WDTIE i] RMW | Walchdog Timer interrupt enable

0 Interrupt disabled

1: Interrupt enabled

4 [rpl1E ] RAW | Port 1 interrupt enable

0 Interrupt disabled

1: Interrupt enabled

3 |uTxiie ] RAW | USART 1 TX interrupt enable
0 Interrupt disabled

1: Interrupt enabled

2 |UTX0IE ] RAW | USART 0 TX interrupt enable
0 Interrupt disabled

1: Interrupt enabled

1 FZIE i] RW | Port 2 and USB interrupt enabile
0 Interrupt disabled

1: Interrupt enabled

0 RFIE ] RAW | RF general interrupt enable
0 Interrupt disabled

1: Interrupt enabled

3.1.9 [EN2 ZifEss

3.2 Bprueit

‘ /*********************************************************************
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LIEEYRIE R EE LRSS (‘ RERE

* BB FR: EINT ISR
* I BE: ANERRWTARST B EL
* NBHZH: T
*HEZH: I
& EAE:
********************************************************************/
#pragma vector=P1INT VECTOR
__interrupt void EINT ISR(void)
{
EA=0; /R4 JRy b

*

/% 5 P2.0 FEAER I */
if(P1IFG & 0x40)
{
/% PJH LED1(ZR )52 KORDS */
if(P1 0==0) // #HFZHiZ#%H LED1(& )55, MILLEME K LED1

{
Pl1 0=1;
}
else /| 2 Bl Y LEDL(ZR )X K, WIFLFE &5% LED1
{
P1 0=0;
}

/* Y1#k LED2(ZL ) KIRES */
if(Pl 1==0) // &ZHiRZEH LED2(ZL )55, NIAERE K LED2

{
Pl 1=1;
}
else /] 2 R LED2(ZL )M K, MBLAE S5 LED2
{
P1 1=0;
}

/* P LED3(3E ()= JKORAS */

/xS PR, IR Y
while(P1_6 & 0x40);

delay(10);

while(P1_6 & 0x40);

/* JEERR TR E Y
P1IFG &= ~0x40; // i&F& P1.6 hiibrd
IRCON2 &=~0x08; // i&k&: P1 ks &

if(P1IFG & 0x80)
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LUEYBRERNH L TRITED mmaie

HF CC253x R LRG FHELE, Frf 21 AMUF V0 BRI ESE
R ppEARA VO, FbASEES R & E SR E N LED #4551 P1.0 1 P1.1
A P14 Jiml % RIAT . 54N 5 ER P2.0 W E A T hiiiat.
FEF P RIS bR R R A, FRATEE DO PR B R A5 Bk B 5T 1/0:
1. WEH T V0 NiEH 1O
2. WEIEH VO 77 R
3. FEH VO W5 A BN, ATECE BB T h = R S AN T
4. FIEF VO (77 B E v, AT E R S/ T
*/
P1SEL=0;
/% CE P1.0. PL.1 M1 PLA4 (77 [ A
PIDIR |= 0x03; // 0x13 =0B00010011
P1_0=1; //P1.0O%HKE TR KILFHZHIF LED1(4E )
P1_1=1; //PL1%HA&AE PRI Fr 6 LED2(4 )
/* BLE P1 H WA T B A +/
PICTL |= 0x02;
/* ffHfE P1.6 P1.7 il */
P1IEN |= 0xCO;
/% fERE P1 Dk
[EN2 |= 0x10;
/x LR AR T */
EA=1;
while(1);

4, SEIGIPIR

1) B30 IAR FFR IR, i TR, sREEd A Expl4 s2i6 TR
2) 1E IAR R E R gwEF. 817, FEREF.
3) JEIE AR RIS LED 5 K.
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BAE. TLEBEMIRIRZ ZigBee BELHW

Az FENPLLIE LI K) ZigBee (TD BERISLIANZ, KA ICS-IOT-CEP
FEHECEN ZigBee fEHL (TD. WA HIRALR, RITH O AR R 115256, A
B BN X 4 PSR S R AR SR B X 4 S B0 A . RIS AR FESREG N A, s BT DUIRGE H AR
5 Bk ZigBee TCLRAHIGTT R T718,  LABCHH IV W) 5% 25 44 11 A% JE 25 090 3 VRS FH T o
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irmmne

1. SEIRFRBE

B ZigBee(CC2530)fiH(2 1), ZigBee F#iiEkMK, USB i E#, PC Hl.

B ¥ff: IAR Embedded Workbench for MCS-51

2. LA

B i CC2530 o5 F AT AUdE TR E AR, SR ZAE SR O E .
B i IAE FF RIS &IHFEF, FIFH 2 4~ CC2530 ZigBee ARSI 45 %6} & 0 2638 i

3. SRR

3.1 ZigBee(CC2530)#3k LED {1

o

g 3]

AR EUS()

e

&

VDD_33V_LED

IleOv

3 mEeEdYEYY
y 228

2] B
E R
b

XOSCIE Q2
SOSC_Q1
S0SC_Q2
DCOUPL

RVIAS

e |-

uny

{6

.

¥ v
: 2
52 ) 31768

Cl1 cn C13
TE ] apF | 19F | 15F

3

C

=)

-
@ @

o
I's]
)

3.1.1 LED fif8:01

ZigBee(CC2530) b igiff E kit 2 4~ LED 4T, FRGAEEREH . 2 BERE
CC2530 ) P1_0. PI1_1 %4> 10 5. MIRERE AT LA H, 2 A LED fT3LRHM, 4

P1 0. P1_1 5|BHCAMRHESPR %, LED T sist.
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3.2 B

m&.nm}mlo_wl:

| REPWRRREG_RADIO_PDi0
&%, HNBES R

RFIFIRQ RREG_ON=1

2 MHz AR
SLEEP.0SC_PD#O

CLKCON.OSCIR0

| SHMESARERDNK,
{ R0 RSLEEPXOSC_STBHRGL

2NBRVANE

STXONS
(STXONCCA RCCA)

X_SDF_SEARCH DASEN |
ROMHERTRE) A |

&
g (2 H V3425
m 12 | \/ﬁ—}m\ RATXFIFORN

{_ACK_CALIBRATE
(SRS ) (4%

123 FERNZE |
/mmam\'

RN TS B EN)49,50,51] )

TX_ACK
(RBEFH [2.5954)

K 3.2.1 P2P B4 AR K

3.3 KRR H T

1D SHRAIAEAL R
uint8 halR fInit(void)

DR zigbee WX E, HINEAR, WEHMHEIIE 0dbm, Rx WEH, B+ W
B

ZHIL: T
R BCE DR [ SUCCESS
2) RIEPIECRE
uint8 basicRfSendPacket(uint16 destAddr, uint8* pPayload, uint8 length)
hagfid: KiXMHE.

ANIOS%: destAddr H A 94 2% J Hi bk
pPayload RIEE R LSRR ET
length (GNP NAN

HOZ%E: L
R[] {H: FLIhIR[E| SUCCESS, 2k [e] FAILED
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3) B R

uint8 basicRfReceive(uint8* pRxData, uint8 len, int16* pRssi)
Dheefiik: Mg A7 b #5 D Sl R B

S8 B Rk TR
LGNNI

YIS R S 7% - ST 7 i i

LR SIE

per_test.c

void main (void)

HAL ASSERT(FALSE);
* P AR 8 IR ledl,led2 */
for(i=0; 1< 16; i++)
{
halLedToggle(1); // DI ledl [ KARTS
halLedToggle(2); // DIt led2 [ KARFS
halMcuWaitMs(50); // ZERT K 2] 50ms

#ifdef MODE SEND
appTransmitter(); /] RIEZAR
felse

appReceiver(); /| PR AR A R
#endif

HAL ASSERT(FALSE);

{
uint8 1;
appState = IDLE; 1] WAL IR N 2 N
appStarted = FALSE; /I W14k 8 BbR £ A7 FALSE
/* ¥4H4k Basic RF */
basicRfConfig.panld = PAN_ID; /] WIEAAIRM 1D
basicRfConfig.ackRequest = FALSE;  // AFFEAfIA
halBoardInit();
if(halR fInit()==FAILED) /¥1464k hal rf

}

halLedSet(1); //ledl $87R4T 5%, Fanik s C LHIEAT
halLedClear(2);

basicRfConfig.channel = 0x0B; /| wEEIE

ik FTARRE A AT ET N, AR i8IS % MODE_SEND SR 8 & KA 450 a2 U A
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JIIFER LI 2RI L SRt S

appTransmiter()/& & i%& 75 1 F 2 TIRE RN, appReceiver() 2 WA 1 FE I RERREL, XA ER

B AR N D TIRIEIPIRE -

static void appTransmitter()
{
uint32 burstSize=0;
uint32 pktsSent=0;
uint8 appTxPower;
uint8 n;
/* WI4H4k Basic RF */
basicRfConfig.myAddr =TX ADDR;
if(basicRfInit(&basicRfConfig)==FAILED)

{
HAL_ASSERT(FALSE);

}

M+ BRI ¥

/lappTxPower = appSelectOutputPower();

halRfSetTxPower(2);/HAL RF TXPOWER 4 DBM
// halRfSetTxPower(appTxPower);

% BE AT — RN A& B B AR Y/

//burstSize = appSelectBurstSize();

burstSize = 100000;

/* Basic RF fE R IEEHR AT RIS, R MR TR */
basicRfReceive Off();

/* BLEER 4 A1 10 */

//n= appSelectRate();

appConfigTimer(0xC8);

//halJoystickInit();

/* HIe I R */
txPacket.seqNumber = 0;
for(n = 0; n < sizeof(txPacket.padding); n++)
{
txPacket.padding[n] = n;
}
/* EEH
while (TRUE)

{
if (pktsSent < burstSize)

{
UINT32 HTON(txPacket.seqNumber); // B8 K I% 75 0719 7
basicRfSendPacket(RX ADDR, (uint8*)&txPacket, PACKET SIZE);

/* ARG 5 B0 U 2 B R ENUBT */
UINT32 NTOH(txPacket.seqNumber);
txPacket.seqNumber++;

http://www.i-csource.com 388




EUEENG N F R FELRIEZH

at
i
anp
[a1a3

pktsSent++;

appState = IDLE;

halLedToggle(1);  /V)#t LED1 I KARAS
halLedToggle(2);  /V)#t LED2 I KARZS
halMcuWaitMs(1000);

M+ BAGHRFS ¥/
pktsSent = 0;
}

TERIEFIIRER A I, @i basicRfSendPacket(); & %82 [ BECAMS ARk s, I

%7 LED1, LED2 [fIIRAS.

static void appReceiver()

initUART(); /] WItEAE O
#ifdef INCLUDE PA
uint8 gain;
/) RS (I SK - CC2590/91 KA 2%)
gain =appSelectGain();
halRfSetGain(gain);
#endif
/* ¥uH4k Basic RF */
basicRfConfig.myAddr = RX ADDR;
if(basicRfInit(&basicRfConfig)=—=FAILED)

{
HAL ASSERT(FALSE);

}
basicRfReceiveOn();
/% FMEH *
while (TRUE)
{
while(!basicRfPacketIsReady()); // 4% 3T ¥ 1
if(basicRfReceive((uint8*)&rxPacket, MAX PAYLOAD LENGTH, &rssi)>0)
{
halLedSet(1); // fi%: LEDI
//halLedSet(2); // Ri%: LED2

{
uint32 segNumber=0; I BT 5
int16 perRssiBuf[RSSI AVG_WINDOW SIZE] = {0};  // {#fi RSSI (I ILLE X
uint8 perRssiBufCounter = 0; /] TS T RSSI &2 X it
perRxStats_t rxStats = {0,0,0,0}; I FBCIRAS
intl6 rssi;
uint8 resetStats=FALSE;
int16 MyDate[10]; 1/ ER VO R T
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sum

SRR BIE R FS)

UINT32 NTOH(rxPacket.seqNumber); // B840 5 195 I+
segNumber = rxPacket.seqNumber;
M ARG R AL, WE RN EINEEE AR S AR BN EE AR S Y
if(resetStats)
{

rxStats.expectedSeqNum = segNumber;

resetStats=FALSE;

}
rxStats.rssiSum -= perRssiBuf[perRssiBufCounter]; // M sum ik 25 1H ] RSSI {E
perRssiBuf[perRssiBufCounter] = rssi; // &4 RSSI EHEPAEZMIX, < EEBKMA

rxStats.rssiSum += perRssiBuf[perRssiBufCounter]; // 341387 RSSI {5 2] sum
MyDate[4] = rssi; "
MyDate[3] = rxStats.rssiSum;////

if(++perRssiBufCounter == RSSI_ AVG_WINDOW _SIZE)

{

perRssiBufCounter = 0;

}
/R B R R B B R A TR B R R
if(rxStats.expectedSeqNum == segNumber) // & BT 2 55
{
MyDate[0] = rxStats.expectedSeqNums;////
rxStats.expectedSeqNum-++;

}
else if(rxStats.expectedSeqNum < segNumber) // A& B AU R F 8RR i8R e 17

{ I NNER
rxStats.lostPkts += segNumber - rxStats.expectedSeqNum;
MyDate[2] = rxStats.lostPkts;///
rxStats.expectedSeqNum = segNumber + 1;
MyDate[0] = rxStats.expectedSeqNums;///
H
else // AEFTHIEWE BB E (IEIRBEE GRS/ TR R R BRI 5D
{ /N —AFIEOTG, BT RE
rxStats.expectedSeqNum = segNumber + 1;
MyDate[0] = rxStats.expectedSeqNums;///
rxStats.rcvdPkts = 0;
rxStats.lostPkts = 0;
H
MyDate[1] = rxStats.rcvdPkts;///
rxStats.rcvdPkts++;
UartTX Send String(MyDate,5);
halMcuWaitMs(300);
halLedClear(1); //¥8°K LEDI
halLedClear(2);  //k&°K LED2
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halMcuWaitMs(300);
}

R T ThRE R B, FEFIEIT basicRfReceive(); #2 MBI 48 KL Sk 5048, I+
LED1 [ 1E487, RIS — X BdE, *TIAER— k.

4. SERIPR

Ve : SO 7 HIE % 0 2H — 5 windows JF R A4 ZigBee (TD > L2 TT K 3IA
Bi.

1) fdif] ZigBee Debuger USB 1/ L5144 PC HLAT ZigBee(CC2530)M bk, T ZigBee
BYUT At

2) =M E A BERE B Compnents\ZigBee\TI\exp\zigbee\ s X 15 JC £k il (5
\ide\srf05 cc2530\ar B[] per_test.eww TF£.

‘I.AR Enbedded Workbench IDE

| si06_cc2530
Files f #include “hal_led.h"
Bﬂper_tesi -lsrl05_c... « #include ‘nal_mc.n'
& D application #include "hal timer 32k.h"
Bper_tesic #include "hal_board.h”
B per_testh #include "hal zf.h”
l—_m [ per_test_menu.c finclude "hal_assert.h”
B per_test_menu h #include "basic_rI.h"
3 (D basic rf #include “"per_tess.h”
hal PR R R RS R R ERRA R RS RS R R /
& common b eeboessbsrosbbiesssseeesbonsbaesbsirsbibsonessrsessrbersbesisesss /
Jintedace
G #define MODE SEND / BEE. 28K
@JMS% [ TREE . MAEH
| B hal_rth o=
| B 0005 soc issiseeisrasisiisitssmsiseessisiiisisnisieicciscssnstivacesiinsss 7
Dyutilities 4define IDLE
—3 0 Output gdefine TRANSMIT PACKET
JARRE R ARG A AR AR PR ARG PR R AR R AR PR AR R AR AN R AR R ARG F ARG PR AR RN SRR MR R R RN )
per test | [fol_[«] |
x
ll Messages
Mildiv e caclaiivaticac. a o ba ek -dfi* aoArAan

4.1 per_test LFEHEE

3) 7E IAR R E B, 817 WiIARET. R, A TERERIENIR, —REEF
NRIEBE), — IR NS, iEid MODE_SEND 7%+, 705 F#A 2 /> ZigBee
B,

in per_test.c

AR R I R R R R R R R R F A R R R R R R R R IR F AR R R AR R R R R FF AR R AR R R I FFFRRREERRRREF Y

/ﬁw******i*i*****iéi**f****é*i**i*w*******w******é*********i*****i*i/

//#define MODE SEND A BERT. MU
4 B A

4.2 B R P A
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4) JEIIMER: AKIKFTIF 2 DN Pk E N RIE R ZigBee B, PAMEER LEDI
A LED2 HRE N ER 8 IR G aRiE R, 3 KL 251 LED1 1 LED2 A2 % N4k, HUEs i)
LEDI1 58— R B HE Nk — Ik, LED2 %K.
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KW= RN % KELERER
1. SRR

B fifff: ZigBee(CC2530)ith(=4), ZigBee NN, USB {iE %, PCHl.
B Xff: TAR Embedded Workbench for MCS-51

2. SEIOAA

B CC2530 O F mixt 2 B IR E AR, 4B FDMA 5 A IZA R AT RO &

i TAR PR B IHRE T, I 1 AR B SEIL 2 DMASFEISUE b1 AR AT
RS 22 R EIE

3. LI R

3.1 ZigBee(CC2530)5tk LED #4448 1

RXoscaaCQ = "

sl |
=t b La

‘.--_l_‘r j'

|

& 3.1.1 LED fifift-43 11

ZigBee(CC2530)EBRIGE/F | #4145 2 4> LED 4T, FRGmAERRE . 2 3% CC2530
P10+ P. 1 1 AN10 5. MJFEEIE ERTLAEH, 2 A4S LED T3P, 4 P1_0. P11
SN R,  LED AT R

o+ FDMAFS £ Hb)fEifr

TLB N SH LERAEE L EERY FReAE, XI5 R S 80T 12 /5
SR 2.

1) T 2Bl I S A [F) R A i i —— 2 SRR R 5 5

) REREEMALRG S LN EESR. A THAEFRER, RF #HBO LS
2 BFEIRG,

3) N TSEHER—JEE AN 2 S A, A e B R AR 2SS A S A B
i, NT @S AEER LA KR, WIACKH SR 5. #1i TDMA/FDMA/CSMA Z5#f
& o i I IME

FDMA 52 B8 5 o 1 — R BeR,  RIVAS AR T 20 BC A2 IR B A ) T A3 AN ] 1045 18
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Qirmmie
-

WX RO, JEAEMI) 2 A% oy 28 40 P 56 P P O P BUR I 2R e s . R[]
SETHC ARG L, M) 2 B A TE 2 R AR ZOR B A AT A0 e

fE FDMA Z4tH, srBees M —AMEiE, BI—XHi, —ASSn F AR A 45 B sk
FM G FKEE, 5 DUAE GBS0 G 2R T FEE. XMIEE RSN
Sl b BRI R S AR 2 DA R AME 5, AR PSS 2 (e AT il 5 #R a2 22 1
SLubigrha, DL AR 5 2 AMEIEQ XA 74 B SE IR TE1E .

CIERRAGEE R 50— HK M FDMA. #ir 24k (FDMA) 2R 2 IE8oR, {5
EAEAR R RSB S EAAFERH P . W TACS £%t. AMPS R415 . Hisr 2 bR AEE R
G )R AIUBRI 7 FA A 45 E] R R A0 (AR5 18) 7 Bo 2 AR T P AR o SR L8008 B ANAS
&, HOEN AR BT IR SRR, AT AUE 2 8 B B R I

P73 22 HE(FDMA)SACKE m] F AR 58 7 0 M R BRI 758, WEFR. X
PR TEIESMAL T HE 7EE, A g fogs B RIES: . 0 2 A ] B AL
a7 B, LR e A 1500 2 [A) 20 I B — 5 B2 DA IR0, B R SR AN &

[ Ity
. @B e
=
[ A FErA 1%
& | 58 Ea e

& 3.1.2 FDMA J5 2 &
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3.2 B

[ ccas3o¥)iife )
A 4
LED1. LED2{Mid 14
1815, LED1 4T
y
L‘l.'\l \
-
L
A\ 4
i S )
T CERGEE A& AR RS T % ]
“Te e = :
e Wt
SCELH, ¥ AT
R S
BOLEOM & — X

K 3.2.1 #FZURFE R
FDMA 2R 7 3 B2 A0E EEA T, aniRa W R RIS 5 — e i
(B A IR BN ZAE ERE S, aEkE] BAh—AN e 4k s i,
TRF B S VIR, WIS SRER 4 A3 CPU. SRJGFEFIF N ETGIREL 2y, 25
BENES, R E) 0x0b #iiE FAEE, LED1 NMR—R, X8 4iiE A 0x0c, i S
e B 0x0c #iiE %, LED2 INMR—K, I8 HiiE A 0x0b.

395 http://www.i-csource.com



Lo LIRS P L LR SH

( CC2530%1 41k,

LED1. LED2fdtjdi[Al
$E8IK, FIULED1

v

1 A

v

fl f‘]l:]'lilflj'[n I” 1/}(
IEEAR

v

LED1. LED2{R Ak
TR R KRIL

K.3.2.2 KIEFIEE

FDMA KIEFE P £ B IR MR KIS, B IE RS IG R T, WIS
BRI CPU, RJG AN RIZHETE & H FIAE IS R IE B4 Bt . JE4d LEDI
1 LED2 22 & INERKAE 7 o

3.3 REBERE T

1D SHVIRAL R
uint8 halRfInit(void)

ThReiIR: zigbee MEWE, HANMEAR, WEMTITIE 0dbm, Rx &HE, K
Ve

SRR T
R [A: B E IR [Fl SUCCESS
2) RIRFEEERE
uint8 basicRfSendPacket(uint16 destAddr, uint8* pPayload, uint8 length)
hRgfA: KIKMHEL.

AHZH: destAddr F o 19X 2% e L
pPayload FOERE kTR,
length TP

HAZ%: Tk

IR | fH: BIhiR[E SUCCESS, 280k [5] FAILED
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3) BlHERE

uint8 basicRfReceive(uint8* pRxData, uint8 len, int16* pRssi)
DhRefid: MR o #5 DU oln Bl 2 A
S8 I ke
e UGENIIPNAN
R[] SRR ol T A
PEAG S -

per_test.c

4 F5iRERE
FANGYUAN INTELLIGENCE
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HAL ASSERT(FALSE);

M B ARG M S0, ISR % MODE_SEND SKHE & R ik a0 2 FE U3,
appTransmiter() & & 1% 25 ) F B INGERR B, appReceiver() &8s 1Y B IhEEREL, XA

B AN D TIRIEIPIRE -

static void appTransmitter()
{
uint32 burstSize=0;
uint32 pktsSent=0;
uint8 n;

uintl6 i;

/* HI4H1k Basic RF */
basicRfConfig.myAddr = TX ADDR;
#ifdef MODE SEND 1

basicRfConfig.channel = 0x0b; /I wBIFE
felse

basicRfConfig.channel = 0x0c; /I WEEE
#endif

if(basicRfInit(&basicRfConfig)=—=FAILED)

e
appConfigTimer(0xC8); //BLE ERT 2 10

/* VI BE AT */
txPacket.seqNumber = 0;
for(n = 0; n < sizeof(txPacket.padding); n++)

{
txPacket.padding[n] = n;

[ EPEIR ¥/
while (TRUE)

{
if (pktsSent < burstSize)

{
HAL ASSERT(FALSE);
}
halRfSetTxPower(2); //HAL RF TXPOWER 4 DBM X &#ithoh%
burstSize = 100000; 118 B AT — YR BT Rk i A R A

basicRfReceiveOff(); //Basic RF 1E KA B W AT ¢ A HRWCAS . AR 5E — MR 6 R 4T ITH%
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SRR

{
UINT32_ HTON(txPacket.seqNumber);

UINT32_ NTOH(txPacket.seqNumber);
txPacket.seqNumber++;

pktsSent++;
appState = IDLE;
f(i%300 == 0)
{
halLedToggle(1);
halLedToggle(2);
J

i+t

b

// halMcuWaitMs(1000);

pktsSent=0; // BfGiHHT S

basicRfSendPacket(RX ADDR, (uint8*)&txPacket, PACKET SIZE);

/714 LEDI1 [R5 JOIRAS
/714 LED2 [R5 JOIRAS

/AR IE S T Y

JAE S N5 HORE U 2B E AU

FERIEEDRER B H IR, 1 56i8id € X MODE_SEND_1 KA AR (S EHEATIEHE, A

JGE1%(E1E BT basicRfSendPacket(); & 3% 4% [
LED2 HPIRZS

R A R AN RIE RS, FFE% LEDI,

static void appReceiver()
{
uint32 segNumber=0;
int16 perRssiBuf[RSSI AVG WINDOW _SIZE] =
uint8 perRssiBufCounter = 0;
perRxStats_t rxStats = {0,0,0,0};
intl6 rssi;
uint8 resetStats=FALSE;
uint16 rxTimerOut=5000;

/* ¥I4H4k Basic RF */
basicRfConfig.myAddr = RX ADDR;
basicRfConfig.channel = 0x0b;
if(basicRfInit(&basicRfConfig)=—FAILED)

{

HAL ASSERT(FALSE);
}
basicRfReceiveOn();

[ EPEIR ¥/
while (TRUE)

/| WEBEIE

I BT S
{0};  // 17iE RSSI UL X
/R T RSSI 2 X 45 it
1] FEOIRAS

399
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{
while(!basicRfPacketlsReady())  / A5 %R M
{
if(!(rxTimerOut--))
{
changeChannel(); /1E8 A B
rxTimerOut=50000;
continue;
}
¥
rxTimerOut=5000;
if(basicRfReceive((uint8*)&rxPacket, MAX PAYLOAD LENGTH, &rssi)>0)
{
if(basicRfConfig.channel == 0x0b) halLedSet(1); /- WISRAE 0xO0b J@IE 42
W %dE, S5% LEDI
if(basicRfConfig.channel == 0x0c) halLedSet(2); /I WRAE 0xOc JHE 2

W%, s LED2
changeChannel(); /eS8 A R T

UINT32 NTOH(rxPacket.seqNumber); // BT 5 B 75 I+
segNumber = rxPacket.seqNumber;

M ERGUEAL, WE MW R G5 N E 2B WSS ¥
if(resetStats)
{

rxStats.expectedSeqNum = segNumber;

resetStats=FALSE;

}

rxStats.rssiSum -= perRssiBuf[perRssiBufCounter]; // M sum HJ 2 [H ) RSSI 1H

perRssiBuf[perRssiBufCounter] =  rssi; /] FEAEHT ) RSSAERIIAEZZ 01X,
ZJE RN sum

rxStats.rssiSum += perRssiBuf[perRssiBufCounter]; // 34187 RSSI {5 2| sum
if(++perRssiBufCounter == RSSI AVG_ WINDOW _SIZE)
{

perRssiBufCounter = 0;

}

M R BRI EEE R S TR R B R+
if(rxStats.expectedSeqNum == segNumber) // & FT =R 3 15 £
{
rxStats.expectedSeqNum+-+;
f
else if(rxStats.expectedSeqNum < segNumber) // A2 PR FI8dE R R 2dE
A5 KT AW M EER B 75D
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{ I INAER
rxStats.lostPkts += segNumber - rxStats.expectedSeqNum;
rxStats.expectedSeqNum = segNumber + 1;

}
else // AEFTHISENCEIREHE B OREI B SR 5/ T B2 0 BdE B 75D
{ I NS R—ASEIATT 4R, EA g A E

rxStats.expectedSeqNum = segNumber + 1;

rxStats.rcvdPkts = 0;

rxStats.lostPkts = 0;

}

rxStats.rcvdPkts++;

halMcuWaitMs(300);
halLedClear(1);  //k8°K LEDI
halLedClear(2);  //¥&°K LED2
halMcuWaitMs(300);

R EhRE RS, FEF BT basicRfReceive(); % I AEAN A 18 _F s, I
LED1 #1 LED2 K487~ e —{5 18 bRl 2%, R8s b —AME1E LBk —
SE I ] N R RN ENZAE 18 _ LR, WiE changeChannel(); KBk 2 575 4h—AME 8 _E L
P .

4. TLHIPR
1) i ZigBee Debuger USB 1/j H #%i%4% PC HLA ZigBee(CC2530)fH, T ZigBee

RS SIS

2) FTHEHL R EL Compnents\ZigBee\TI\exp\zigbee\ i X 2 s JC 281 {5 FDMA\ide\srf05
cc2530\iar B per test.eww LFE.

Dﬁﬂaé 8| -

{[ef05_cc2530 -
: Files 2y a
B @per_test-srl... v

e o applicatior

& B) per_testc
— B per_testh

& [ per_test_

— B per_test_

@ Jbasicrt

~1 1 hal

& _J common

& ) interdace
— B hal_sss
—_ Ea hal_butt
— B hal_dig
— B hal_inth
— B hal_joy
— Rhal_lcd h
— Bhal_led h
b— B hal_me v

Kl 4.1 per test LFEEE
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3) fEIAR PRI e, 1817, HIAREP. R, ATETRERE=R, 750l
RNRIER 1. RiEAE 2. BUss, #id MODE RECEIVE. MODE _SENDI. MODE_SEND2
FIERE, FEITEN 34 ZigBee i

In per_test.c

f***x**tr***x***x***x***x***x***x***x***xk**x***xt**x***xt**x***x*k*f’

FAET TFEHNEZKRERLERBS, BRE, EEF1 or XHEFE2+/

//#define MODE RECEIVE
//#define MODE SEND 1
#define MODE_SEND 2

Bl 42 BRI

4) BIIR: ARTATIF 3 DN E NKIE 1. Kik 2 AR ZigBee fibk, =AM
Heff) LED1 Al LED2 PR [R5k 8 R G HHIRIE IR, 435 RKIE$1) LED1 Al LED2 A2 & Nk, 4%
WS R B A s 1 A R EdE LEDT [NER—IR, IR R K% 58 2 Rid K EEHE LED2 A
BR— 1Ko
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I = TI Z-stack2007 iR N 7525
1. SEEGFFIE

B fifff: ZigBee(CC2530)ith(#5 /), ZigBee FN#XIHiAM, USB {iE %, PCHl.
B #%ff: IAR Embedded Workbench for MCS-51  ZStack-2.3.0-1.4.0 Hhilk%

2. SEMAR

B %> TI Z-Stack2007 SRR BAL: 2840, 42 TI Z-Stack AR BALTF KiGFE. BxR Z-
Stack2007 Wik I AR N E, 1S TIL'E 7 .

B 4% TI Z-Stack2007 Bhistkk, I WhicikAH2 IAR LREMECE, A& i TR
Wik

3. LR

3.1 Z-Stack MR

ZigBeeRAFE i

ZigBec Pro  »

ZigBee 2006

ZigBee 2004

2005 2005.5 2006 2006.5 2007 2007.5 2008 2008.5

ZigBee V1.0: XA — ZigBee bREX T, T 2005 4E 6 HIFU F#.
ZigBee V1.1: HZ/ ZigBee b A TFAR, T 2007 4E | HIFHUFER, XFEH ZigBee 2006.
ZigBee V1.2: 52 ZigBee #irfE A TFIR, T 2008 4 1 HIFIHU F ., XF5 4 ZigBee Pro. ZigBee
2007.

& 3.1.1 ZigBee U AR A

H Al TI 4 Z-Stack PRk SERR ECZ RN T ZigBee BB W IFHE 45 & AT LV .
ik, %48 Z-Stack PSRRI B IT RS, REBAT 3] ZigBee Tk L& 1K) ot

LK.
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3.2 Z-Stack B A4FZEH

- EFIN k%K

T &
fE4% 41
BERE B ED

[ R {F RZEOSAL
(  snmasEry
( zigeemtimumiix )

3.2.1 Z-Stack #4884

PSR RE ST AR A AR AT AN R R R AR iR A o FE M 253845 U, £ PMY
JE RS E I XHE BT 0 B X SRR S . EIEERAOERTT, H /A IS R AL
)2 BURZ P R UGB B AR, B2 R Se R 2 B iy 1 e 1 A A e 15 2 b
MABHCHER, s — 2Rk G BMEERS, RERIARIRENMHEEZ, R REdELL
Wi, EVVEIER . EIEE RO B BARR A BB R, B RIS REE R
ETUE A% FUHERA (PRI ZAE A 2 B I BR (5 B, &M N AR 713 Bl iR & AR 5
EIFEAT A

ZigBee ToZL M L% (R SEIL, RREILAE ZigBee MMSCRRAIFEEAN BR, BRMECRH 70 E 45
o W ZH H BN TS B MO, B BRI LRSS, RS E X,
Fr B3 R 75 %L S AT B A ELEA R AR R A, e = 25 g5, IFlRZ SR AR

%o

1t ZigBee Wik, PHY. MAC B T &K)Z, HEMAFMHIK; NWK. APS,APL 2
PR 22 A 2 ESIAE PHY FIMAC JZ22 b, FFHSEE SR, 42 M HIKEEw . —
H T, it A kAR 7 (8 .

HEAS Z-Stack R4 E ISR, S E (HAL) $ At SR i i ok 3, £
F5 €I 2% Timer, JEH 1O 1 GPIO, &M 7P UK fHias UART, HEUIE ADC BN 2
FPie 0 APL, $RAUESFHIRS Y R, B#IERSEMAR)ZE OSAL LI T — M2 HIEIER AT
&, IR RIS, PR AT S A EELE] . F P RT BAIRH OSAL $2 4L
FE APL AT ZAL S 9nfE, K H S RIN R E N — AN ST AT 45 SR S8

3.3 Z-Stack AR

A Z-stack M EE TR, KBUP ARG ES), WaHIahit, OSAL WaAtkAA
), HENESHARILAHr B
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LUEEHBTNE T FPELBEEE (‘Wﬁﬂb

T
YREGATY. |
etk Wi kit |
Wt ANy
Stack RAM ITEMS

i ) e

5 W
YNV
FALSH TIMER

e {ELCD | ¥
MAC/Z S S

K 3.3.1 Z-Stack #{E7FRE

¢ RGAHIENL

A4 LW E, EIEHAT ZMain SCHJEH ZMain.c 1 int main() 28 2 SLEUE 2F IR 4R 4L,
HorbfdE e s osal int disable(INTS_ALL). #Iaa40AR _FAEAE % B
HAL BOARD INIT(). #J451k /O 17 InitBoard(OB_COLD). #Ji5{k HAL JZ3K5)
HalDriverlnit(). #J451k3F 5 S A7 2% sal_nv_init( NULL ). #J4A4L MAC JZ ZMaclnit(). 7
e 64 A7k zmain_ext addr(). HIZEAGERYE R4 osal_init_system()5 .

TP T4 AL 5 BARARE HAL SO/ (1 hal_board cfg.h SCERHC E 277748 8051 (1251748 .
TI B J5 &A1 Z-Stack FIECE £ B2 TLE 77 T KR CC2530EB %%, Wik A HABF KR
U 75 KR4 SR P 248 hal_board_cfg.h SCEFIRE , A ORI EREAFRE LS T1 B 7 [
VO DB E WA A, 755 S0 S5 B AT A RS 2

LEF) 58 5l _EIRWIAEAES, 04T osal start system() BRI FURIZ 1T OSAL R%t. 1Z%/T551H
£ BR B R S A I 5 ME S R B s« W SRAFAE B8 AT 55 W tasks Arr[ ] AH X B2
AT S5 A B ek A 2 A B2 S, ELRPAT SE T A B AT 55 . W RAT S5 91 3R Fh A il 28 AT
2 DUIRT DA A 3 2t N B RICR S SE IR DI #E . R AE W FT7R . osal_start_system()— H.
AT, AR 1] Main()BR %

-
B

>
>

y

Al F—MESRE

HH-
HEEHMEER

&l 3.3.2 OSAL fF551EH
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 Cheraict:
¢ OSAL fE&#ItHk

EUEEE IR FELREFH

OSAL Z U IHZ Ly, Z-Stack BT — T RAEHAEN OSAL B)—/MES, HIAE
RN Z P, haEId 8 OSAL 4155 Kig T M HFET . il osallnitTasks() ek £ Al
i OSAL 155, HHH TaskID ARAMESFIME—FRINS o AEfT OSAL AR5 A5 . —
FHHTAESVIG; R FAT S Ff . RSV ED R

DR IL LAY B S

const pTaskEventHandlerFn tasksArr[ 304 € X RGN RS A P Ik S 2=, W
MAC JZ k%5 macEventLoop- FJ' x5 SampleApp ProcessEvent 55 .

2) SyFATS ID FIorFCHER: P A7

void osallnitTasks(void) = 2 ) g /& 18 1L I A osal _mem_alloc() B 45 5T 55 70 BL W A7
E], FZE & CE AESSTREME— AR IR S .

3) fE AF JZEMR I 5

JHITIH N endPointDesc_t 4 #% U1 EndPoint A2 &, A afRegister()7E AF ZEEM
EndPoint M FH X %

AR AF EEM M ARG R, &SRS afAddrType t Btk 28 850805 6070 2 g
R, Bl % R #A{E S8 SampleApp Periodic DstAddr Fl1k 1% LED INARFE 21
SampleApp Flash DstAddr.

4) VEMAERF OSAL 8% HAL 2% RS

TEWI AR, Z-Stack $& (LB A S AT ER 1V S0 B Fh R A RS, (HRALAT Z-
Stask {E55 A BATHEM RGNS, METFEEH P MHER M. EEFEE0Z, AR
XA —~ OSAL Task 7] LLyFEMHIRSS- - 45 dn v i B 45 vt 2 me )97 v 3 RegisterForKeys() BB £8

5) APAESSFAF

AL PRAT- 55 43 1 B 2 “ApplicationName” ProcessEvent() PR AL HE . —4~ OSAL 1145 F%
7 ol (Mandatory Events) Z #MER] PLE X 15 NEFAF.

SYS EVENT MSG (0x8000) il Frf. ZHMFEEHRKEERNAGER, 8
FELLME R

AF_DATA_CONFIRM_CMD: i%f{5 & k487~ el AF DataRequest( ) BR UK 1A 4L
PEIE RS B DL, ZSuccess FIASRTE R LI A% . W R 2 @it
AF _ACK_REQUEST B S2HL, HB4 ZSuccess RJ LARA\EHE (LRI Bk B k. 500,
ZSuccess (A BEBIINELHE D AR5 2] T F — DM E& .

AF_INCOMING MSG CMD: HIRIEREUCEIN AF /5 E..
KEY_CHANGE: HRHfi\izsdahiE.

ZDO NEW_DSTADDR: K87 HshULALE R .

ZDO _STATE CHANGE: HRAB/RMEREETIAE.
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3.4 Z-Stack PR B X5

RGO AT PR R, RATTUL Z-Stack Wik 2%éf5, H K — T.5% SampleApp H¥
IR, 1 RS PR ) H SR G5 S R

HE\ B2 207 1) T1 Z-Stack #pi80F H 3% C:\Texas Instruments\ZStack-2.3.0-
1.4.0\Projects\zstack\Samples\Sample App\CC2530DB H', #TH SampleApp.eww LF2. WIEIfT

7IN:
/'I .IAR Embedded Workbench IDE
File Edit View Project Texas Instruments Emulator Tools Window Help
DeE@ & 2R o PR Rl
Workspace. PR
I CoordinatorE B L] vou have any questions regarding your righ
Files ' & | J contact Texas Instruments Incorporated at www.TI.
e ~ — 200 I Z 2 E S S R R R SRR R E R R R SRR E R R R R R R E R RS R R R R R
B (J SampleAp... v
DApp /****kkki****kkk****kkkkk**kkkkk****kkkkk****kkk**f
CIHAL + INCLUDES
CAMAC */
—E CMT
O NwWK #include "ZComDef.h"
[ 0SAL #include "OSAL.h"
(1 Profile #include "OSAL Nv.h"
(1 Security #include "OnBoard.h"
([ Services #include "ZMAC.h"
(A Tools
1ZD0 #ifndef NONWK
CaZMac #include "AF.h"
_E D ZMain #endif
i chipcon..
Ongoar SR gird
|_ OnBoarm #include "hal_lcd.h"
i #include "hal_led.h"
i ZMain.c. I ] #include "hal_adc.h"
B2 Output #include "hal_drivers.h"
#include "hal_assert.h"
#include "hal_flash.h"

K 3.4.1

SampleApp LF£

APP: NHJZEH 3, KR EESMAR TR X, EXAHRPaE 7 NHEZER
WAEMIZATHE B EEANR, PR R I — o2 DR RS MES LN . £ APP H %
TEI AR AT SE R — AN FTHIAESS I E (1, B30 AP AR BOAT 55 S A AL 2 a2
2. BRSO 3. BAERGEHE IS DL Osal 13k, B AT S5 A0 BE et Bk ]

tasksArr[]).

HAL: B{F/ZE B3 WEA SRR HCE AN GKEh b B AF e 2
Common H3x NA MM, ARSI IR

Hal assert.c :

WEhSCAF

Hal drivers.c :

i S PR
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unmmne LRI BN TSRS

Including H & A& & MEAF AL S A
Target H 3% N X541 6 A K

MAC: MAC ZEH=%, 85 7 MAC ERSHECE I MAC 1 LIB 1R 5%
S A

MAC En & EME)E, include H NHE MAC ES 80L& X 22 H: mac 1 1ib JFE R
e O At

MT: BFEREE H 3, SBlld & k&2, 58RI TEEZE.

NWK: M%ZEH3, &MN%)Z0E SO N2 2 BRI R s O S0, APS 2R
PR

OSAL: SR RS

Profile: AF JZH, H& AF EAH B .

Security: ZAZEHX, ZAFEMHKE, AN miEs.

Services: HihbAbPE R H 5%, AUHEE MR U 8 SR bk A 3 R 2

Tools: LFEMLE Ht, BIEZ K> ZStack AHKHCEAE B

ZDO: ZDO H3%.

ZigBee WX %, i E B & XX R aps T2 FIRSE A nwk ZHIRS
ZMac: MAC JEHzx, G MAC EZHILE & MAC JZ LIB % R In] i AL 2 bR 4
Zmac.c »& z-stack mac 5 H /2% 1 3044

Zmac_cb.c & zmac 5 ZE 1A I N 45 2 B 2K

ZMain: FEREH S, RN R E SO

#£ onboard.c & XA T K1 G &SI AT 42 ] (152 1 R L

Output: i th X fFH 3, X/ EW8051 IDE H 3h4E i

3.5 ZigBee RAHIIHAL TR

Z-Stack 1) main ERE(TE ZMain.c H': REVIGEN PATERAE RS 4
Osal_int disable(INTS_ALL): 5% i fir A o iy

HAL BOARD INIT():¥]4ftk RGeS

Zmain_vdd_check(): A5 I8 v LU & 75 1R
Zmain_ram_init(): §14H L HERS
InitBoard(OB_COLD): #1464k, LED, W& HR %€ I 2%
HalDriverlnit(): #]4A 4085 Fr 8 A AR R

Osal_nv_init():#] 461t FLASH f#1fi#
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Zmain_ext addr(): /21T 5 MAC Hidik
zghnit(): W UG L — L8k 5 R A
zmaclnit(): #1464 mac JZ
Afinit():HT4a 10 B AEZL =
Osal_init_system(): ¥] 4603 RGE
Osal_int_enabled(inis_all):ff fi&4x 36 o Wy
Initboard(ob_ready): ] 41k, #2#
Zmain_dev_info():fE¥ in E R &S S

Osal_start_system(): FATHEAE R4t
4. SERIPIR

¢ EEE TI ZStack-2.3.0-1.4.0 thiltkk (FZBHE—ZF windows FFRINIEER ZigBee %
).

ZRESERG, BRINSSTE C %L Texas Instruments H 3% N & ZStack-2.3.0-1.4.0 H 3%.

B C:\Texas Instruments\IStack-CC2530-2.3.0-1.4.0 FEX
n
%

THE &®EQ SEY ke TAD BHY
Qre-Q /f’m‘[j m*;e‘ [T+ (@) Folder Syme

Hidlk @) ia:j C:\Texas Instruments\ZStack-CC2530-2.3.0-1.4.0 v ‘ 83|
% o P
[ e BHIREE ) A // Components Documents Projects
|

# ) eyawin

- .
B @ Documiants el Setvings = ~ Getting Started r msverTl. dll
® D Keil ~ | Teols ! Guide - CC2530. pdf ﬁb 7.10.3052. 4
# 1) KuGou | Mhbt Adobe Acrobat Do Microsoft® C Run

[# ) Program Files
# () Solidforks Data —
# [2) Solidforks Data (2)
[ () Texas Instruments
= d
[# ) Components
# [ Documents
# () Projects
# ) Tools
) WIHDOHS
H e RHEE 0:)
Ccam AR B AE (2. )

6 MR EIFAREEZE: 1.39 6B) 47 1B ) Efoei

K 4.8 Z-Stack-2.3.0-1.4.0 H 3

M HF™E — AN 25 R 1 PDF Wi $5, 7M. 7 Documents. Components
Projects. Tools SCF3 .

1) Document SCAFSRAL L T 0 BEAN P WOH#EAT Ui B B Ui A SO . F P Al AR T
R SCREE 5 S FH 225 0t .

2) Compnents S A2 Z-Stack PSR ASADIREEAT I SLI, A5 MR &N E I H
KA .
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Cormmne LUEEHRAN ST PELBIEES

3) Projects XI5 T Z-Stack DhEETE N 15N T H HIFE
4) Tool A& TAF8E TI B R4 T H

¢ R TI ZStack-2.3.0-1.4.0 ThilER B BIFE R IAR TIEECHE .

FTH C:\Texas Instruments\ZStack-CC2530-2.3.0-1.4.0\Projects\zstack\Samples\SampleApp
\CC2530DB H3x N TR, i

/" IAR Embedded Workbench IDE

File Edit View Froject Texas Instruments Emulator Tools Hindow Help
: ST o |3 008 [N
JD@ﬂﬁ|é\l}’o--gE|“““ 7Sy eiEe o a0 BRWEES
5
| CoordinatorEB R i j
F||es ‘g: m /kkkt****tfk*r*k*r*itfé**fﬁkr****tfﬁ*rfﬁ*r**tt**kf**t*}**t**f**?*r**tt =
I S T e T T B * INCLUDES
B (JSampleAp... v »
_EI—ESSAL #include "OSAL.h" i
z = -
- #include "ZGlobals.h
BETTEININ | sinciude "ar.ne
|— Sample‘.. #include "aps_groups.h”
[ Sample.. #include "ZDApp.h"
L— B Sample..
HE CIHAL #include "SampleApp.h"
A CMAC #include "SampleAppHw.h"
@ CMT
@ L3 NwWK #include "OnBoard.h"
2 (1 0SAL
. *
=l il “ Hiud /"n 1 led.h"
@ (1 Security Hociude "al tods
: #include "hal led.h"
—8 0 Services #include "hal_key.h"
H&E (1 Tools K
DZDO /fi*f**f*kiktti‘ﬁ****ff?*tti*f**f*ffktti‘*****ff?*tti*ftft*t(ktti‘***ffft
CIZch + MACROS
& (1 ZMain */
—@ (3 Output
/kkkt****t*k*rkk*r**tt***fﬁir***f*f&*rkﬁ*r**tt***fﬁkttt*f***f**ﬁtr**tt
5 o
Samplefpp [fol” [<] | )|
X . . |
| Messages \ File ‘ Li... o
Total number of errars: 0 -
|| Total number of warnings: 0 ¥
E i [ ‘l‘
IReady ll!rrors 0, Warnings 0 |Ln 56, Col 31 ﬁ [ﬁ? Wﬁl

4.9 SampleApp LFEF1H

7E Workspace TAEIX, #A LM . A SampleApp TREILH 8 MR, 4 7% AN [F
ARG 24 FUAN [R] 1) ZigBee W44 258
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A TAR Embedded Workbench IDE

File Edit View
0= O E
Workspace =
| CoordinatarEB j

RouterER
EndDeviceE B
DemoER
CoardinatarEB-Pra
R outerEB-Fro
EndDeviceE B-Pra

LA CoordinatorEB 9, ZBEAFARAR e 323 FA 15 96 18 A AR A 50 2%, AR AR AR SR

DemoEB-Pro
T =T

B Sample...
L— B Sample...

—E I HAL
—H I MAC
—E MT

T 1 Mk

m s Al

4 RS RE

NC

ANGYUAN

NTELLIG

Project Texas Instruments Emulator

f***#**********

# INCLUDES

=/
#include "0SAL.Y
#include "ZG1lcoke
#include "AF.hL"
#include "apa_m
#include "ZDAppD
#include "Sampls
#include "Sampls
#include "CnBoa:

K 4.10 TREMBHOERE

B, FA O SO A A SR B 8 SORIZ I & AR SRR, W LAE TR K
Options->C/C++Compiler->Preprocessor H &% :

Options for node "“Samplefpp”

Categony:

General Options

Azsembler

Custom Build

Build Actions

Linker

Debugger
Third-Party Driver
Texas Instrument:
Infineon
ROM-Manitor
Analog Devices
Silabz
Simulator

(x|

[ Multi-file Cormpilation
I
Cade

] Optimizations l Dutput] List

Additional include directories:

Factom Settings |

Freprocessor l]jiag-_.— 4|k

| Ignore standard include dire|$TOOLEIT_DIRLINCY
FTOOLEIT_DIR$IWC.CLIE"

[one per line)

$PROJ_DIES
$PROT_DIRS'. . \SOUECE

Freinclude

$FROT_DIESS. . % . % . \ZMAIW\TIZS30DE
$PROT_DTEE'. ' % '\ \COMPOWEHTSAMT

10[F

| £

Defined symbols: C(ome per

ZTO0L_F1
MT_TASE
MT_STS_FUMC
MT_ZD0_FUMC

[ [

[~ Freprocessor output tao

=
-

]

|

Cancel ‘

AR T REFUAE H 2 il o

K411 % AL E
B X AP TR, AT LKA E THAER) Defined symbols & XANE], M SLEL

411
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755 BE

nzme LUEMBPIHE R TFE LRSS
Ak, AL R LLE I T2 Options->C/C++Compiler->Extra Options & & & 1% L2

AR I B B S A

Options for node ~SamplefApp” §|
Category: Factory Settings |
General Options [ Multi-file Compilatian

B
Assembler
Custom Build Preprocessor ] Diagm:-stics] MISEA C  Extra Optioens l 1)
Build Acti
Liul'llkEr Fhans [ U=e command line options:
Debugger Command line options: (one
Third-Party Driver -£ $PROT_DIRSL. L. % . \Tools\CC2S3ODB\EawCoord cfg
Texas Instruments -f FPEOT_DIRE'.. % . % . %Tools'CCES30DBMfowConfiz. cfg
Infineon
ROM-Monitor
Analog Devices
Silabs
Sirmulator

QK. | Cancel |

4.12 TrERCE

7t f8wConfig.cfg ML B A H e X 7 ARG M 4l TR B . Ho P s 2 ) 2
ZigBee IS MRS IEEIE WS, A PANID FIstE, 7ol DU 5 ooz SO A i A 5%
FE N, K¥EH| ZigBee 4% HIIEIE M PAN ID. LA RAR R Z A ZigBee WX 4% 1 28 ) i,

HoAh THERE, HAATLLEATER .

HH T RATHH A T2 E 55 7 A X, A 748 LED T REIEH A, E4TF
hal_board cfg.h o %M T [ AT E 04

#define LED1 BV BV(0)
#define LED1 SBIT P10
#define LED1 DDR PIDIR

#define LED1 POLARITY ACTIVE LOW

#if defined (HAL BOARD CC2530EB_REV17)

/%2 -Red */

#define LED2 BV BV(1)
#define LED2 SBIT Pl 1
#define LED2 DDR PIDIR

#define LED2 POLARITY ACTIVE LOW

/* 3 - Yellow */
| #define LED3_BV BV(0)
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2DEENR B Z R FELRIEFH

4 RS RE

FANGYUAN INTELLIGENC

#endif

#define LED3_SBIT P1 0O
#define LED3_DDR PIDIR
#define LED3 POLARITY  ACTIVE_LOW

o HmIEFETHE, HTRERK

PR N IR TR, #EAT 9P, T a0,

7 TAR Embedded Workbench IDE

File Edit ¥iew Froject Texas Instruments Emulater Tools Window Help

Dzl | = TR 8
x - x
| CoordinatorE B j j
F||eg g: m}:. c /*k:;;:a;;;;kkka-kkkkxkkkkxkkkkkkkkkkkkk*kkkk*kkkk*kkkk*kkk -
——— # INCLUDE.
=fw/|SampleApp - Coordina. Dptions
—EDApp "OSAL.R" J
[ OSAL_SampleApp.c *2Globals.h”
B SarmpleApp.c "AF.h"
— B SampleApp.h Rebuild A1l "aps_groups.h"
[ SarmpleAppHw.c Clean "ZDApp.h"
L— B SarmpleAppHwh
CaHAL "Samplekpp.h”
=] rdd ) | "SamplelppHw.h"
FEOMT -
Mk Remowe "OnBoard.h"”
HEC05AL
»
DPI’Df”E! Seurce Code Control /"h e
8 L Security File Properties. .. 2o
; "hal led.h"
A (1 Services "hol Fev h"
2 Tools e
— waCanlg.m‘g + MACROS
F— B fBwCoord cfy 4y
F— [y fBwEndew.cig
L MifawRouter.cio b G T S
-
SEEE lfol” [4] | ;H
= . .
Messages File LN,
Total number of errars: 0 -
Total number of warnings: 0 v
< [E3
Make the selected project (build files as needed) Errors 0, Warnings 0 ¥

4.13 wmiF IR

A ZigBee HRHUE/:, i ZigBee Debuger USB 1) E #%i% 4% ZigBee ik, L H )5,
BIm] Mt TAR A2 Debug K T # It

413
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| R £ IRABIIR S WL XIS

A IAR Embedded ¥Workbench IDE

File Edit View Po@ltS® Texas Instruments Emulator Tools Hindow Help
=L T 1<V % 25 ® » & B |55 T 5% 8
Add Group. .. _—
Import File List. .. w
CoordinatorEB . . X j
Edit Configurations. .. -
Filas 1le the Reflector */
o ) SampleA, Remowe CTOR
& O App Create Hew Froject... ult channel is Channel 11 - 0x0B */
|_- .OSAL Add Existing Froject. .. inels are defined in the following:
B Samp i 1] : BES MHz 0x00000001
F— B Somp  Oetiens... MLHET 1 - 10 : 915 MHz 0x000007FE
[ Samg Source Code Control » 11 - 26 : 2.4 GHz 0x0TFFFE00
L B samp
CaHAL Malee FT | CHRNNELS_868MHZ 0x00000001
CakAC Compile Ctr1+FT . CHANNELS_915MHZ 0x000007FE
L@ amT Rebuild A1l | CHANNELS_24GHZ 0x0TFFFE00
@ O3 MWK, Clean AULT_CHANLIST=0x04000000 // 26 - Ox1A
@ 0saL Foteh build - AULT CHANLIST=0x02000000 // 25 - 0x19
L= 3 Profile = AULT_CHANLIST=0x01000000 // 24 - Ox18
L@ (O Security  Step Build Ctrltbresk  JRULT_CHANLIST=0x00800000 // 23 - Ox17
|0 Sanvice — AULT CHANLIST=0x00400000 // 22 - 0x1&
Debug CirltD AULT_CHANLIST=0x00200000 // 21 - Ox1§
—EH O Tools | Make & Bestart Debugger AULT_CHANLIST-0x00100000 // 20 — 0x14
F— B fw2 DDEFAULT CHANLIST=0x00080000 // 19 - Ox13
— B L //-DDEFAULT_CHANLIST=0x00040000 // 18 - 0Oxl12
F— B BwCoord. Cfg //-DDEFAULT_CHANLIST=0x00020000 // 17 - oxll
— L fawEndew cfy //-DDEFAULT_CHANLIST=0x00010000 // 16 - Ox10
— [ fwRouter.ci — //-DDEFAULT_CHANLIST=0x00008000 // 15 - OxOF =
Sampledpp | (FmlE _>|_I
l Lag |‘

SatFeb 15 12:42:21 2012' Warning' Notargetselemed, session aborted.

og

eh 18 i ume 3.0-1.4.04Projec ;!
Samples\SampleApp\CCZESDDEI\CDDrdlnatDrEB\Exe\SampleApp db1 ;l
Build Debug Log =

IStart the debugger [ l_lﬁl_/d
414 FEOAR TR

#" IAR Embedded Workbench IDE

File Edit ¥iew Froject Texas Instruments Emmlater Teols Hindow Help

Dwdld@| &4 BRI o Tl w2 E D o BT

I:nun:] Lt

[ZIE

Worl * | sampleApp.c | faw2530.xd | fawConfig.cfg
|C°°'dinat°'EB | #ifdef LCD_SUPPORTED
Files [l :ta;:'!.c_. void zmain lcd init({ woid );
endif
B [ SampleApp - Co_. v
20 App R ARk Rk B AR R R AR AR AR AR AR AR RS
OsAL_Sampl... + gn main
SampleApp.c * gbrief  First function called after startup.
F— ) SampleApp.h * @return don't care
SampledppH... oy
L— [ SamplesppH... int main( wveid )
CaHAL
CaMAC
CmMT D ownloading and verifying application ... b
O MWK
= Lo osaAL [ srd related stuff such as LEDs
[ Profile

O Security

A Make sure supply voltage is high enough to run
= (O Services // Ma pply ag g g

zmain_wdd check():

= O Tools L |
— f8w253D_.ch /¢ Initialize board I/O
fBWCD”f'g-dg InitBoard( OB_COLD ):
— B fewCoord.cfy
l_ _|fewEndess.cfy S/ Initialze HA.J drivers
I - ) PO w e - - .

4.15 F#EILAEH
WRTFTHRFRAEI RS, TPl E )5 USB 1 E# ol H )5 ZigBee #ith,

e

milr & BT
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P e e { TTRERE

/2 IR Embedded ¥orkbench IDE M=/
File Edit View Froject Debuz Texas Instruments Emulator Toolz Windew Help
A=2SY- | =l WS P
= 2L LE D
Leissses = | sampleApp.c | fBw2530.xd |F8wConﬁg.chm T =
| CaordinatorEB | [ #iza=z rco_suerortED j Goto B
_ -
Files S static void zmain lcd inic{ woid ); A
i #endif B
EBSampl... v 009854 12 14 D3
= O App .
/x-x-x-x-xx-x-x-xx—x-x—xx—x—x—xx—xx-x-x-x—x-x-x-x-xx-x-x—xx—x—x—xx—xx-x-x—xx-xxx—xx—x—xxx.
& CIHAL . en main 009857 53 BE FB
= O MAC # gbyief  First function called after startup. — 009B54 ES 9D
= CMT # @retprn don't cazre 009B5C A2 E6
@ 3 M ay 009BSE 50 Fa
= C305AL int main{ veid ) 009BED 00
= [ Profile { =
4/ Turn off int e 00986l 78 F&
L Secu.. > SRR ON Snieiibs . DO09EEZ 79 01
@ C1Seni.. Gsal_int_disable( INTS_ALL );
= (O Toals - o 009B65 00
700 /4 Initialization for board related stuff such as LI
EZM HAL BOARD INIT(): 009B66 EB
sMac v - - 009867 24 FF
P 009869 18 b
saneton | [l (] | o[ >
x
Log -
SatFeb 18 14:05:28 2012: Nao verification errors found during download.
SatFek 18 14:058:28 2012: Download complete.
SatFeb 18 14:05:30 2012 Loaded debuges: ChTexas InstrurnentshZ Stack-CCEE30-2.3.0-1. 4. INProjectsizstackh Samplesh
d| SampledpphCCEE300DEV CoordinatorEBVExe\S amplaApp.dil B
SatFeb 18 14:05:30 2012: Target reset v
E{ Debug Log | Build x
Ready =

K 4.16 @7 L%

F— M ZigBee i, WRESAA ZigBee FELH MAC Huhik o8 (BRAA VISR TFRAE
Fzs R E MAC kb, WA W& s, R R EFINES MAC Hilih), Wik
EIER BT, FERANMER ChipconFlashProgrammer #14 R F B MAC sk, 76
IEFRIZ1TRE P -

¢ f¥H ChipconFlashProgrammer X145 ¥t MAC ¥ Hiht GEX% Z10)

ZigBee BIHERIA ] Hulik A 64 A7) OxFF Jeitibl, ZHhhlk o ZigBee )4 Bk AfE—Hb
hko PRI BAIEE SmartRFProgr 1.6.2 3k B L0z itk DA 58 BidE T Z-Stack #HX
GRS v

1) #TH )64 tools H 3%, 121T Setup SmartRFProgr 1.6.2.exe 27

Setup SmartRFPra. .. |
Eetup Launcher
Texas Instruments=

K 4.17 SmartRFProgr 1.6.2 3 fF
B 1T ZigBee SHUR USB ) Hés )5, RIFIAIINE] ZigBee 1k,
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Lo PRI R T L LRI BH

3 Texas Instruments 5SmartRF? Flash Programmer E”E|g|

System—on—Chip |ER application (USE] ] EE application (serial] I ER bootloader] AL

{/
TEXxAS
EB ID | Chip type | EB type EE firmware ID | EB firmware rev
]NSTRUM ENTS o050 C 0 SmartRFO4EE 0400 Q040
Interface:
Fact B2
Flach |C:\Documents and Settings'Administrator WEEYSanpledpp. hex ﬂ J

Location
Fead IEEE f« Primary  Secondary IEEE Ox |

[” Retain IEEE address when reprogramming

Wiew Info Page |

hotione Flash lock (effective after
¢ Eraze and progrs Write |
(" Erase, program and we
" Append and weri: [ Block debug commands (inel. read access)
" Verify againzt hes FE: Cammot “Append and werify” when =et!
(" Read flash into hex

Perform actions

Bl 4.18 Kl e
I ORUERE B R 5, 1T A3 A7 USB 1/ H#8 8k ZigBee 53, H{RIE IAR T
FEHIBR H Debug WA
3) {#H] Reed IEEE K i ZigBee ¥ EEHitil:

Tezxas Instruments SmartRF? Flazh Programmer E”§|g|

System—on-Chip | EB application (USE) ] EB application (serial) I EB bootloader] AR

"-’? TEXAS
INSTRUMENTS

EE ID | Chip type | EB tupe EE firrmware ID | EB firmware rew
T 0 SmartBFO4EE 0400 0040
Interface:

Fast

Flash |C: “Documents and Settings‘Administratoer\S[\SampleApp. hex ﬂ oo

Location

(+ Primary { Secondary IEEE 0Ox |DD 12 4B 00 01 AT TA 0B

|~ Retain IEEE addressz when reprogramming

“iew Info Page |

hotion: Flash lock (effectiwve after
(+ Eraze and progra Write |
(" Erase, program and wve
{~ Append and wveri: [” Block debug commands (incl. read access)
(" Verify against he: WE: Cannot “Append and werify” when set!
{" Read flash into hex

Perform actions

IEEE address successfully read

4.19 1% IEEE Huhtk
RN R ZigBee #RBR, BRI HZARER KT 64 A2 FEHbE .
4) FHM&k IEEE Y3k, {4 Write [EEE 55 .
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PUEEYBIRE R E LRATEE mmaie

'3 Texas Instrumentz SmartBF? Flazh Programmer El |§|r5__(|

Sxstem—onChip ]EB application (USE) ] EE application [zerial) ] EE bootloaderl 1

i
TEXAS
EB ID | Chip tupe |EB type EB firmware D | EB firmware rev
]NSTRUM ENTS 0050 CC2530  SmartRFO4EE 0400 004z
Interface:
Slow -
Flash |C:‘\]]ocu.rnents and Settings'Admindstrater \EE\Sanpledpp. hex ﬂ J

Lacation

Read IEEE|Yrite IEER " Primary (¢ Secondary [IEEE 0Ox |DIZI 12 4B 00 01 02 FE 3F

[~ Retain IEEE addressz when reprogramming

“iew Info Page |

Action: Flazh lock (effective after

(" Frasze and progra Write |
{* Eraze, program and we
& fppend el Teis 7 Bloelk debug commands (incl. read access)

(" Verify against hes HB: Cannot “Append and wverify” when zet!
(" Read flash into hex

Ferform actions |

| CC2530 - IDO0SO: Erasze, program and werify OK

420 1524 IEEE Hbht

TRIUES A IEEE il 93E 0xFF H A5 R R E Al B TEEE bk 58 RIAT . e )
{7~ IEEE address successfully written to chip £/~ 5 AN . 1Bl ZigBee LK IEEE b

WhjE, BPRTECEH T EOARE .

PR, iR ZigBee BEHL T 1 B As 10 LAE IR, W% ZigBee fEH AT LLVE )
WE ST H S HEIENLS, WHE T4 T EndDeviceDB TF2, fE ZigBee HHL/E A A s
He, [FFE, @R T4 T RouterDB L2, N ZigBee /E N AL .

P LLEATIZAT, TE LR, ##1T ZigBee MR ThEEMNA . AsLLG H 7E Tk
e AR TI Z-Stack WhiSURR BS540 S FF R i, DA —2ei F TR . B TFE
DIRESLHL, KA e ek seinibih .
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Lo PRI R T L LRI BH

SEIS Y. BT Z-Stack HTCLR4H P SCiG
1. SEEGFFIE

B fifff: ZigBee(CC2530)ith(#5 /), ZigBee FN#XIHiAM, USB {iE %, PCHl.
B . IAR Embedded Workbench for MCS-51  ZStack-2.3.0-1.4.0 TStk .

2. SEIOAA

B %] TIZStack2007 Pk N 28, H48 CC2530 B Io 4 40 W 5 1 Az i 72 . 5 ¢ Z-Stack2007
MU BARNZE, 1ESH MR AU & T E 77 30
B[] IAR JF R HFEA, ZStack-2.3.0-1.4.0 Bk V5D 51 72 SampleApp TAEHE:A |,

LA M MBI . RS ESNAN, &Xim A HAM, HFREHPER
“~HELLO!~" J"#&, Wri#s#03H B e ke aliai@id &5 D kiE4s pC iH 5.

3. LRFEHE
3.1 ZigBee(CC2530)#5Et LED {481

LEDI
AR

R2
DV3.3 H Lo
IK

RED
LED2
A

R3 N Pl 1
510

BLUE

K 3.1.1 LED Rt 11

ZigBee(CC2530) b igiff E kit 2 4~ LED 4T, FIRGAEERAEH . 4 BliERE CC2530
FJ P10+ P. 1 1 AN10 5IH. MJFEEIE ERTLLAEH, 2 AN LED T3P, 4 P1_0. P11
SN R,  LED AT R

3.2 SampleApp LR A

SampleApp SL50 2 WSk H 7 () ZigBee JLZk M %% H 8 S (H AR, 1% 5050 SEIL K D) g
FEEWALSE A BIEM), TTRE&SEINIAM. ZJEWE R LB, B kL3 2
A2, — MO E R RIEE B ORIR LR R 1% 7 ER), o — M s 2 e R
PR R K% FLASH 5 B.. BTS20 AE ZigBee BBLi1F E 5 TI A F] (1) ZigBee FEA A 2
S, IR IR SIS 3 A K F de b ik 7 =X
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ﬁiﬁ*nﬁb
P IEEN GNP Z B & LI EE B (‘ fhanate
BN REA M 3% periodic 5 BIMFE(RIZ LB FAY flash JRFEHE)

Periodic JH B /&1l RS0 E T #3I1J5 HEiT#& 2] groupl H £ 1, A EAE SampleApp Pro
cessEvent S 403 bR H0HH W0 R 58 B 28RS :

case ZDO_STATE CHANGE:
SampleApp NwkState = (devStates _t)(MSGpkt->hdr.status);
if ( (SampleApp NwkState == DEV_ZB COORD)
|| (SampleApp NwkState == DEV_ROUTER)
| (SampleApp NwkState == DEV_END DEVICE) )
{
// Start sending the periodic message in a regular interval.
HalLedSet(HAL LED 1, HAL LED MODE ON);
osal_start timerEx( SampleApp TaskID,
SAMPLEAPP SEND PERIODIC MSG EVT,
SAMPLEAPP SEND PERIODIC MSG TIMEOUT );
}

else

{

// Device is no longer in the network

¥
break;

LG MANBIMNE 5, HIRSMEE, XWHrE{ES itk ZDO STATE CHANGE
i, FE—AEr . SR E—2], k) #% periodic W B F4F, fil )k F4F SAMPLE
APP_SEND_PERIODIC_MSG_EVT,#HNAF:%5 N SampleApp_TaskID, T2 F- X F| SampleApp
_ProcessEvent()4b ¥ SAMPLEAPP_SEND PERIODIC MSG _EVT Fiff, %14 4bFH ok Hifd
F SampleApp_SendPeriodicMessage() K & 32 & Hi{E 2. -

if (events & SAMPLEAPP_SEND PERIODIC MSG EVT)
{
SampleApp_SendPeriodicMessage();  // Send the periodic message
// Setup to send message again in normal period (+ a little jitter)
osal_start timerEx( SampleApp TaskID, SAMPLEAPP SEND PERIODIC MSG EVT,
(SAMPLEAPP_SEND PERIODIC_MSG TIMEOUT + (osal_rand() & 0x00FF)) );
return (events * SAMPLEAPP SEND PERIODIC MSG EVT); // return unprocessed events

}

¢ MT E$ OEW
PRI B LRSS 23 TS 7 MT 21 MT AR5 4038 7, PR IRATTAE A8 FH 5 1138

(RN Z2AE S 1 T AR CIEH 2 PR 88 TR BHRAEGm BEIR I In MT JZEAH AT 55 1 3 H¢
MT_TASK,ZTOOL P1 E{ ZAPP_ P1.

¢ KT EEAMLR BT 2T

void SampleApp_SendPeriodicMessage( void )
{
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JJE %O 26
name L RENRAR S R T L LBH S
char buf[]="~HELLO!~";
AF DataRequest( &SampleApp Periodic_DstAddr, &SampleApp_epDesc,
SAMPLEAPP_ PERIODIC CLUSTERID,
8,
(unsigned char*)buf,

&SampleApp_TransID,
AF DISCV_ROUTE,
AF DEFAULT RADIUS );

TXA™ PR A A 19 R B SE R D RE I8 I TN JE B i A A, T ARIE IX S B U
S AP, @i AF DataRequest() [q] B i 2% fi HH & 128 747 B “~HELLO!~”

uint16 SampleApp ProcessEvent( uint8 task id, uint16 events )
{

aflncomingMSGPacket t *MSGpkt;

(void)task id; // Intentionally unreferenced parameter

if (events & SYS EVENT MSG )
{
MSGpkt = (aflncomingMSGPacket t *)osal msg receive( SampleApp_ TaskID );
while ( MSGpkt )
{
switch ( MSGpkt->hdr.event )
{
// Received when a key is pressed
case KEY CHANGE:
SampleApp_ HandleKeys( ((keyChange t *)MSGpkt)->state, ((keyChange t
*)IMSGpkt)->keys );
break;

// Received when a messages is received (OTA) for this endpoint
case AF_ INCOMING MSG _CMD:
SampleApp MessageMSGCB( MSGpkt );

break;;

// Received whenever the device changes state in the network
case ZDO_STATE CHANGE:
SampleApp NwkState = (devStates t)(MSGpkt->hdr.status);
if ( (SampleApp NwkState == DEV_ZB COORD)
|| (SampleApp NwkState == DEV_ROUTER)
|| (SampleApp NwkState == DEV_END DEVICE) )
{
// Start sending the periodic message in a regular interval.
HalLedSet(HAL LED 1, HAL LED MODE ON);
osal start timerEx( SampleApp TaskID,
SAMPLEAPP SEND PERIODIC MSG EVT,
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EUEENG N F R FELRIEZH

at
i
anp
[a1a3

SAMPLEAPP_SEND PERIODIC_MSG_TIMEOUT );
}

else

{

// Device is no longer in the network

§
break;

default:
break;

}

one is available

}

// Send a message out - This event is generated by a timer

// " (setup in SampleApp_Init()).

if (events & SAMPLEAPP SEND PERIODIC MSG EVT)
{

// Setup to send message again in normal period (+ a little jitter)

return 0;  // Discard unknown events

osal msg_deallocate( (uint8 *)MSGpkt ); // Release the memory
MSGpkt = (afIncomingMSGPacket t *)osal msg receive( SampleApp TaskID );  // Next - if

return (events * SYS EVENT MSG); // return unprocessed events

SampleApp SendPeriodicMessage();  // Send the periodic message

osal_start timerEx( SampleApp TaskID, SAMPLEAPP SEND PERIODIC MSG EVT,
(SAMPLEAPP SEND PERIODIC MSG TIMEOUT + (osal_rand() & 0x00FF)) );

return (events * SAMPLEAPP SEND PERIODIC MSG EVT); // return unprocessed events

SampleApp_ProcessEvent() BN NHZEFAAF A, S BIN g HulE (RIURE
AF _INCOMING MSG CMD #i4) i}, <=1 SampleApp MessageMSGCB( MSGpkt ); &b 2

PR, BUAESR 7 HTiX A R K

void SampleApp MessageMSGCB( aflncomingMSGPacket t *pkt )
{

uint16 flashTime;

unsigned char *buf;

switch ( pkt->clusterld )
{
case SAMPLEAPP PERIODIC CLUSTERID:
buf = pkt->cmd.Data;
HalUART Write(0, buf, 8);

421
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 Cheraict:

HalUART Write(0,"\r\n", 2);
break;

EUEEB I F R FELREFH

case SAMPLEAPP FLASH CLUSTERID:

flashTime = BUILD UINT16(pkt->cmd.Data[1], pkt->cmd.Data[2] );
HalLedBlink( HAL LED 4, 4, 50, (flashTime / 4) );
break;

XA PR PR A% LSS R AT, X 2 A R RV S AT M U 4 A 1 i
VRN AL B, AR L AR IEACAS .

4. SERIPIR
i/ ZigBee Debuger USB 1j H.#%1%4% PC HLAT ZigBee(CC2530)#5t, 4TI ZigBee ik
TFRA

PR PR L Compnents\ZigBee\TI\exp\zigbee\ Tt 2k H 28 X 5256
\Projects\zstack\Samples\Sample App\ CC2530DB H. [ T#£.

D) AT A IS B RS, 0 A B A PR 384T T
Pm L_J

'_."-I The project file 'per_test.ewp' is in an old format.

¥ Would you like to convert it for use with this version?
(The converted project will not work with older versions of EW,
but a backup copy of the original file will be made.)

. sw || Bww |

4.1 TREFT IR
2) 1% CoordinatorEB T.#2, #i¥ T #F| ZigBee COORDINATOR #iHtr,
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FANGYUAN INTELLIGENCE

(4 yop =t

YR EF R F & SERIEFH

/" {IAR Embedded Workbench IDE

Haly

. /S i@ @ 6 B
."‘ ’
'o,. of Group 1. This will enable and disable the
RETTIN Filas T T - AP reception of the flesk command,
ssssamnn=s’ } =)= a2l 2 s 2 2 A 2 2 2 s ad el i i i i 22ttt d
=}i7 |[SampleApp - Coordi.. n-
_iLé]App /tlll‘...‘...l.D.l..lll.....l.'0..Dl"!l!lllt.‘l‘.!ll.l"’
[ OSAL_SampleAp.. » INCLODES
SampleApp.c o/
R SempleApp h - #inciude <stdic.h>
[ SampleAppHw.c $include <string.h>
B SompleAppHw h #inciude "OSAL.h”
—& LI HAL #1include “ZGlobals.h”
—@ L1MAC #include "AF.h"
@) JMT #$include “aps_groups.h”
31 (] NWK ¢include “ZDipp.h"
@ 1 0SAL #include "MI_UART.h™ //edd by 1305106
—&1 ) Profile ¢include "Sampledgp.h”
@ (0 Securi P - :
—GICJSSNi:gS #include “SampleApphiv.h™
(OTools - - -
Bthy pw ot s I B
Sampledpp Jfol 1] |
%
Messages File lL. |
Il franslation will be performed.
4.2 CoordinatorEB 1%
3) %% EndDeviceEB T.F&, Zmid %% 2 £t
File Hdiv Yiew . Texst Inatrunants Ko ator Tesl Y fow {
e = B~ T SR - S __]-(\'\ 2B ® ® & G |0 W
0““‘ = ! Man.c
., EndDeviceE 8 5 > of Group 1. This will eneble and disable the
Treaa., uf“g RS reception of the flask commend.
o amiaAen - EodDe [o | ] - eoves
DMP /'..'..’.lU..Ol.'......'l'.0'.""..lCO'C"..'.""......."'
B) OSAL_SempleAp . * INCLUDES
B SampleApp ¢ -
) SampleApp h - #include <stdio.h>
B) SampleAppHw c #include <atring.h>
B) SampleAppHwh #include “OSAL.h"
—@ IHAL #include “2Globels.h”
—E _JMAC #include “Ar.h"
-—EDMT include ‘lp._:roupc.h"
—E _JNWK #include “IDaApp.h"”
—@ _JOSAL #include “MI_UART.h"™ //add by 1305106
i S Evatle ¢include “Sampledpp.h*®
8 () Secun A ?
'-ESSC ; 'ys #include “Sampleipplw.n"™
Tux’dﬁ:’)ﬂmvﬂ v #include “OnBoard.h”
Ifal <] |
File =
Buldmg configuration: SampleApp - EndDeviceEB
Updating build tree

Kl 4.2 EndDeviceEB T.f%

4) BRI, B RS RSB, @SLEE) LEDL (N4, BZhE LEDL 5%
{ AR, FEREE AU ZigBee BIHE, NURINE LEDI M5 L INRR, W4 AL D)
Ja, R PCALER AR ZigBee WA BTN N8 11 1, 7T 83 1 &0, BB PR
938400, 8 fir. oA AL . JCHEARAAE, BV RITEE L b B L R R
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inmie LUREYBIEE R EE LRSS

“~HELLO!~" “FfFHi
SR -

‘* AccessPort — CON1(38400,HN,8,1) Opened
THE SEE EFQW EFE@ IRQ BREO #FBHE

E%‘E = "‘;- 9 TR 136 Buld 1661

Terminal Monitor
H B ab B 2
~HELLO!~
~HELLO!~
~HELLO!~
£iED O+Asts OFH®  Flain Text v [IFEF#E sonk (BoEm) CJom |

Comm Stetus CTS | BSE | RIFG | HSI

éE — mwao

T

4.3 5 &SN

FiE: WEIR 2 B0 E A RN AR I AT I T AR S50 (RS X A7 7E 22 AN [R) T RE S 3 ok
BT AR, B ST F] TR ZigBee MIZRIAIIZH I REe, T8 P Tl A T
2T i Tools H 3% T i 8wConfig.cfg 3, I ERINH) DZDAPP_CONFIG_PAN_ID=0xFF
FF % SEC9ME— B)%F € E.(0-0x3FFF 2 [a)), gk PEAHN T2, 1817, XFEA] DL
B ZigBee M2 (A &) I 5
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LU E T FPELBEEE (‘?3""5?“\\“

SRS T, BT Z-Stack iy E D% LED 256
. SEIGIAIE

B fifff: ZigBee(CC2530)ith(#5 /), ZigBee FN#XIHiAM, USB {iE %, PCHl.
B . IAR Embedded Workbench for MCS-51  ZStack-2.3.0-1.4.0 sl t% .

2. LA

B %] TIZStack2007 PHhidlAR N2, 38 CC2530 M Jo2k 40 W J 3 )% 3L F2 . 338 ZStack T
WH T 0 MT JZRABERAE . F R e 5 D 3E AR B A

B[] IAR JF R HFEA, ZStack-2.3.0-1.4.0 Bk V5D 51 72 SampleApp TAEHE:A |,
SEHL TR X KGR . BD PR 28 E BhAH W, 205 A E I, FREE B AL A s R
. SEBLEAIHL PC H %) ZigBee BRI H, 1 LED 95145,

3. LI R

[HEN

3.1 ZigBee(CC2530)#5Et LED {481

R2
DV33 H Ly
K

BLUE

3.1.1 LED Ff4: 11

ZigBee(CC2530) b igiff E kit 2 4~ LED 4T, FIRGAEERAEH . 4 BliERE CC2530
FJ P10+ P. 1 1 AN10 5IH. MJFEEIE ERTLLAEH, 2 AN LED T3P, 4 P1_0. P11
SN R,  LED AT R

AGHEEIUTT

J % ~.| ZigBee ZigBee
EE N ks - ]
PCHL | 'L'l// BIp ik | PR

LEE S 4

K 3.12 RGHEKE

AR SIS S _EAALE T B PR %, RORBIE S ZigBee PR ST A, P Rl
2 25 7 1)1 i LED AT T ORAS -
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JFEO “E
(‘ 7 iREH LIRS TR L LB ES

3.2 SampleApp 258517

SampleApp SZ56 2 VAR B 45 1 ZigBee JoZk 2% H i s (A )FER, %5250 S ThRE
FESE IR B s M), TR RS EHINIAM . ZJEHE B LI, B R ok 3
A2 My, RO E B RIEE B (AR IRSES K 2 7R, — P AR s s
i 3% FLASH (58 . 1T S2i0 AL E ZigBee Bl tgift: E 5 TI A K ZigBee FEARE %
S, PRI AS IR SIS A R d gt f 77 20

FE T RIAT M K& periodic 15 B IEHZ - FAT flash AEN)

Periodic JH B /&1l RS0 E I #3115 i T #& 2] groupl H £ 1, A EAE SampleApp Pro
cessEvent S 1403 bR H0HH U0 R 5 I 28 AKRD :

case ZDO_STATE CHANGE:
SampleApp NwkState = (devStates _t)(MSGpkt->hdr.status);
if ( (SampleApp NwkState == DEV_ZB COORD)
|| (SampleApp NwkState == DEV_ROUTER)
| (SampleApp NwkState == DEV_END DEVICE) )
{
// Start sending the periodic message in a regular interval.
HalLedSet(HAL LED 1, HAL LED MODE ON);
if(SampleApp NwkState != DEV_ZB COORD)

{

SampleApp ConnectToParent();//¥ii s $RHL H S bk & IE 25 P A 2%
}
osal_start timerEx( SampleApp TaskID,
SAMPLEAPP SEND PERIODIC MSG EVT,
SAMPLEAPP SEND PERIODIC MSG TIMEOUT );
¥

else

{

// Device is no longer in the network

}
break;

M IMANBINE f5, HAIRSHESBN, WGtk ZDO STATE CHANGE %
i, FRE—AEr . B — 2, ) 87 periodic H B F4F, fil )k F4F SAMPLE
APP_SEND_PERIODIC_MSG_ EVT#HNAF55 N SampleApp_TaskID, T2 F X i F| SampleAp
p_ProcessEvent()4t¥ SAMPLEAPP SEND PERIODIC MSG EVT Hf}, iZHEa3 %
W SampleApp SendPeriodicMessage() K & 3% J& #1512

if (events & SAMPLEAPP_SEND PERIODIC MSG EVT)
{

SampleApp_SendPeriodicMessage();  // Send the periodic message

// Setup to send message again in normal period (+ a little jitter)

osal start timerEx( SampleApp TaskID, SAMPLEAPP SEND PERIODIC MSG EVT,

(SAMPLEAPP SEND PERIODIC MSG TIMEOUT + (osal _rand() & 0x00FF)) );

return (events * SAMPLEAPP SEND PERIODIC MSG _EVT); // return unprocessed events
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¢ MT EHBOER

P BOEN £ THERES 73 TR 7 MT JZH MT AR5 R 2403 1, PRI ERATTAE A £f 1138
(RN Z2 AR S i T AR CEH 2 PSS TR IR BRI I MT JZAH AT 55 1 S H
MT_TASK,ZTOOL P1 E{ ZAPP P1.

ST %] LED SRS 40

uint16 SampleApp ProcessEvent( uint8 task id, uintl6 events )
{
aflncomingMSGPacket t *MSGpkt;

(void)task id; // Intentionally unreferenced parameter

if (events & SYS EVENT MSG )
{
MSGpkt = (aflncomingMSGPacket t *)osal msg receive( SampleApp_ TaskID );
while ( MSGpkt )
{
switch ( MSGpkt->hdr.event )
{
// Received when a key is pressed
case KEY CHANGE:
SampleApp_ HandleKeys( ((keyChange t *)MSGpkt)->state, ((keyChange t
*)IMSGpkt)->keys );
break;

// Received when a messages is received (OTA) for this endpoint
case AF_ INCOMING_MSG_CMD:

SampleApp MessageMSGCB( MSGpkt );

break;

case SPI INCOMING ZAPP DATA:
SampleApp_ ProcessMTMessage(MSGpkt);
MT UartAppFlowControl (MT UART ZAPP RX READY);
break;

// Received whenever the device changes state in the network
case ZDO_STATE CHANGE:
SampleApp NwkState = (devStates t)(MSGpkt->hdr.status);
if ( (SampleApp NwkState == DEV_ZB COORD)
|| (SampleApp NwkState == DEV_ROUTER)
|| (SampleApp NwkState == DEV_END DEVICE) )
{
// Start sending the periodic message in a regular interval.
HalLedSet(HAL LED 1, HAL LED MODE ON);
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if(SampleApp NwkState |= DEV_ZB_COORD)
{
SampleApp ConnectToParent();//¥ii s FRE H S bk K IE L5 W0 2%
}
osal_start timerEx( SampleApp TaskID,
SAMPLEAPP SEND PERIODIC MSG _EVT,
SAMPLEAPP_SEND PERIODIC MSG TIMEOUT );
}

else

{

// Device is no longer in the network

§
break;

default:
break;
H
osal msg_deallocate( (uint8 *)MSGpkt ); // Release the memory
MSGpkt = (afIncomingMSGPacket t *)osal msg receive( SampleApp TaskID );  // Next - if

one is available

}

return (events * SYS EVENT MSGQG); // return unprocessed events

// Send a message out - This event is generated by a timer
// (setup in SampleApp_Init()).
if (events & SAMPLEAPP_SEND PERIODIC MSG EVT)
{
SampleApp SendPeriodicMessage();  // Send the periodic message
// Setup to send message again in normal period (+ a little jitter)
osal_start timerEx( SampleApp TaskID, SAMPLEAPP SEND PERIODIC MSG EVT,
(SAMPLEAPP_SEND PERIODIC MSG TIMEOUT + (osal_rand() & 0x00FF)));
return (events * SAMPLEAPP SEND PERIODIC MSG EVT); // return unprocessed events

return 0;  // Discard unknown events

SampleApp_ProcessEvent() BRECgN H EFATA K %, M ETHRIACRE AT AT, BRI
B R B s (ERZE SPI INCOMING ZAPP DATA:Z44) B, 2
SampleApp_ProcessMTMessage(MSGpkt); & IACEEpR £, B 2 W25 50ds (HP R A4
AF_INCOMING MSG CMD FHf) i, 2 i#H SampleApp MessageMSGCB( MSGpkt ); b #
BRI, LAE R AT IX I R

void SampleApp ProcessMTMessage(afilncomingMSGPacket t *msg)
{
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//byte len = msg->hdr.status;

const char *msgPtr = ((const char *)msg+2);
//HalUART Write ( 0, msgPtr, len);

uint8 status;

if{stremp(msgPtr, "on’"’, 2) = 0)/{
status = 0x01;
HalUARTWrite ( 0, "\rset led on\r", 12);

}
else if(strncmp(msgPtr, "off", 3) == 0){

status = 0x00;

HalUARTWrite ( 0, "\rset led off\r", 13);
}

PRETH B2 i T it/
if (AF_DataRequest( &SampleApp Addr, &SampleApp_epDesc,
SAMPLEAPP LEDCTL CLUSTERID,
1,
&status,
&SampleApp_ TransID,
AF DISCV_ROUTE,
AF DEFAULT RADIUS ) == afStatus SUCCESS )

{
}

else

{

// Error occurred in request to send.

XA BREE A 28 B e ) TAE, 28 ORI 3 747 8 on” i 2> ) H [ [8] &2 “set led on”,
FE ) 00717 R IE 0x01, 245 T HRURE 745 £ “of i 2 ) 5 [ [7] & “set led off”, FF: [m) £ ity 17
LR I%E 0x005

{

void SampleApp MessageMSGCB( aflncomingMSGPacket t *pkt )

uint16 flashTime;

switch ( pkt->clusterld )
{
case SAMPLEAPP PERIODIC CLUSTERID:
break;

case SAMPLEAPP FLASH CLUSTERID:
flashTime = BUILD UINT16(pkt->cmd.Data[1], pkt->cmd.Data[2] );
HalLedBlink( HAL _LED 4, 4, 50, (flashTime / 4) );
break;

429
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case SAMPLEAPP LEDCTL CLUSTERID:
SetLedStatus(pkt->cmd.Data[0]);
break;

case SAMPLEAPP CONNECTREQ CLUSTERID:
SampleApp_ConnectReqProcess((uint8*)pkt->cmd.Data);

P 25 A PR SAMPLEAPP CONNECTREQ CLUSTERID X/ B 2R, il B &
Uit 7 s Ak, P 2 e IX AN S R A i A Ak

23 kb3 SAMPLEAPP LEDCTL CLUSTERID, 4£&3 7 sl 2 b i
SAMPLEAPP LEDCTL CLUSTERID #% ID & i%it R\ —F T4 (#AEAE cmd.Data[0])
i, SRR Ak E LED IRE.

AR A B, B L TR IR .

4. SEPR

1) 1f# [ ZigBee Debuger USB 1/j EL#%3i% 4% PC HLAI ZigBee(CC2530)Fikk, fTJT ZigBee
BYIT it

2) FTH= NG R PR Compnents\ZigBee\TI\exp\zigbee\3& T ZStack [)_ A7 AL & 1014l
LED 5E546\Projects\zstack\Samples\Sample App\CC2530DB H ] T F%.

%4 CoordinatorEB .18, #i1%¥ N#k#| ZigBee COORDINATOR #&ELH

Dwua;a: ;o | _]/\\ 20 B o B
E S * | <o Ao c | ZDAgp.c | ZMain.c | ZMain.c | MT.c |MT.h |MT_SAPLC [MT
" *
-: IC°°‘d“°l°'E8 5 LJ of Group 1. This vill enable and disab
‘e . &= A reception of the flash command.
Tee F'Ies ..... . L Q -------------------------------------- rrrrrEreay
BYF SEmpleApp - Coordinator._. v
ZApp Jibisriiihisisbiibtsiibiibibitiinbiiiid krrres PP
@ [f) OSAL_SampleApp.c . INCLUDES
tlSampleAppe | | “/
[ SampleApp.h #include <string.h>
[ SampleAppHw.c $include "OSAL.h"
[ SampleAppHerh $include “"ZGlobals.h”
0 HAL #include “AF.h"
HB I MAC ¢include “aps_groups.h”
OMT $include “ZDApp.h"™
[@ DebugTrace.c $include "MI_UART.h" //add by 1305106
|— [ DebugTrace.h
ﬂﬂMT.c #include “SampleApp.h™
M MTh #inciude ~SempleAppiv.h”
,...\MI TEE v #include “OnBoard.h"”
SampleApp fol || |
x
| Messagas File L
|I Linking

K 4.1 CoordinatorEB T_f&
3) kPt EndDeviceEB T8, Zwid B #5312
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GYUAN INTELLIG H~

Sk

»" IAR Embedded Workbench IDE

File Edit V¥Yiew [Irx Texas Instruments Eguletor v Hely
[Ceud 8 ba- -] AR LT LYY L
et . ¢ | ZMain.c | ZMain.c | MT.c | MT.h | MT
.." [EndDeviceEB %, ~ of Group 1. This vill enable an
e Filas K ETE-APY reception of the flash command.
.'.,. ,-" < = = B
* M5 S empleApp - EndDeviceEB v
C]App B
(@ OSAL_SampleApp c * INCLUDES
4 1SampleApp ¢ [ ./
SampleApp.h #include <string.h>
() SampleAppHw.c #include "OSAL.h"
[} SampleAppHswh #include "ZGlcbals.h”
& I HAL #include “AF.h"
—&E IMAC #include "aps_groups.h”
OMT #inciude "ZDApp.h"”
— B DebugTraceh
MTC #include "Samplefpp.h”
@MT:h #include "SampleAppHw.h"
MI"’:’:E v #include "OnBoard.h"”
_Sampledpp | lfol <
| Messages | File |l
II Linking

] 4.2 EndDeviceEB T.f%
4) JEFEANER, B RRE, EEA L MR LEDL N4, AIhJE LED1 s5%

N, R A

Ja, ¥ PCHLAH D IERES] ZigBee WSS HN MR 1 E, TR 4%

iy ZigBee BB, AWM INJE LED1 fisets kN KR, W44 2 ikl

L, BCELBRF R

N 38400, 8 K. TLATEBIL 36@%##ﬁﬁﬁiiﬁ BIRTYE B O &b N “on” B “off” K

KiEEH DA 2 A, YA E
LED §J IR %

¢ SLRER

AccessPort — COll (38400 N.8,1) Opened

l*’*’

B

TE

&\@ll

R Ol e, oA

LAET AR b

E FEEINE 135 Buld 1851

Terminal \ Monitor

B B 2
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set led off

set led off

setled on

Plain Text ~

5> O+nsin OFHS
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>

Conm Status "IETS BSE | |RING

_RISD D)

e

_ICTS Hold

RIS Hold

| J5R Hold

TSR
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K 4.3 BI04 SR

Bk IR 2 B % F AR AT S TR SIS (RN TR A7 22 M TR AR g 3 ok
EAT RIS Y, Yk A TAER ZigBee MG ] (MRS, FEH S T E AL
&N Tools H 3% NI f8wConfig.cfg 3, I F1ELINK) DZDAPP_CONFIG_PAN_ID=0xFF
FF 7% S CONME— € fB(0-0x3FFF Z [A]), HFrdmie FEUHN T, 1817, XA L%
B ZigBee W25 (WA #5) I 5

A IR 7 9w PR I - -+ -+ has no prototype TEUN1 R 1% & project-->option-->c/c++compiler
451 Require prototype Hlf 1174 o
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SEITN. ORI A SE
. SEHIABE

B fififf: ZigBee(CC2530)Bith(2/DW1), ZigBee FHIFAM, USB 1j %5, PC #l.
B KXff: TAR Embedded Workbench for MCS-51  ZStack-2.3.0-1.4.0 BrillFk.

2. SEIOAA

B 3] TIZStack2007 h AR N2, 4R CC2530 Bt B e 44 4 i) SEILIL FE
B AR O T R R A A

3. LI R

[HEN

31 RGHER

P #8 97 3L ZigBee Jo2RIMN 4%, 215 s H BN AAZ NS, AR J5 2 15 5 B I 1R
R ERE R R IE G R ES, iR REEEdE 5, B g H s 3 PC L.
K 3.3.1 i

PC #l

ZieBee NET

3.3.1 Joakilm FEA I S 56 2 R

¢ RSREE
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typedef union h
{
uint8 TEMP[4];
struct RERXBUF
{

unsigned char Head;
unsigned char value[2];
unsigned char Tail;
\BUF;
}TEMPRETURE;

i — MR R B S, Bla A R &, 28 TEMP, 234
B 4705 BRI, ARSI 7 AR R EEL . REEE. BdERE. 4
TR FT G A S Rl 2 4 ST

Y e R

void GenericApp MessageMSGCB(aflncomingMSGPacket t *pckt);
void GenericApp_SendTheMessage(void);
/*static void rxCB(uint8 port, uint8 event);
static void rxCB(uint8 port, uint8 event)
{
HalUARTRead(0, vartbuf, 16);

if(osal memcmp(uartbuf,"www.wlwmaker.com",16))

{
HalUART Write(0, uartbuf,16);
H
¥/
void GenericApp_Init(byte task id)
{
halUARTCfg_t uartConfig;
GenericApp_TaskID =task id;
GenericApp_TransID =0;

GenericApp_epDesc.endPoint=GENERICAPP_ENDPOINT;

GenericApp_epDesc.task id=&GenericApp_TaskID;
GenericApp_epDesc.simpleDesc=(SimpleDescriptionFormat_t *)&GenericApp_SimpleDesc;
GenericApp_epDesc.latencyReg=noLatencyReqs;

afRegister(&GenericApp_epDesc);

uartConfig.configured =TRUE;
uartConfig.baudRate =HAL UART BR 115200;
uartConfig.flowControl =FALSE;
uartConfig.callBackFunc =NULL,;

HalUARTOpen(0,&uartConfig);
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UINT16 GenericApp_ProcessEvent(byte tadk id,UINT16 events)
{
afIncomingMSGPacket t *MSGpkt;
if(events&SYS EVENT MSG)

{
MSGpkt=(aflncomingMSGPacket t *)osal msg receive(GenericApp TaskID);
while(MSGpkt)
{
switch(MSGpkt->hdr.event)
{
case AF_ INCOMING MSG CMD:
GenericApp MessageMSGCB(MSGpkt);
break;
default:
break;
H
osal msg_deallocate((uint8 *) MSGpkt);
MSGpkt=(afilncomingMSGPacket t *)osal msg receive(GenericApp TaskID);
H
return (events “SYS EVENT MSG);
}
return 0;
}
void GenericApp_MessageMSGCB(aflncomingMSGPacket t * pkt)
{

unsigned char buffer[2]={0x0A,0x0D};
TEMPRETURE tempreture;
switch(pkt->clusterld)

{
case GENERICAPP_CLUSTERID:
osal_memcpy(&tempreture,pkt->cmd.Data,sizeof(tempreture));
HalUART Write(0,(uint8*)&tempreture,sizeof(tempreture));
HalUART Write(0,buffer,2);
break;
H
}
¢ B¥ETRRE
/IR
int8 readTemp(void)
{
static uint16 reference voltage;

http://www.i-csource.com 436



at
- S
i
anp
[a1a3

EUEENG N F R FELRIEZH

static uint8 bCalibrate=TRUE;
uintl6 value;
int8 temp;

ATEST=0x01;
TRO[=0x01;
ADCIF=0;
ADCCON3=(HAL ADC REF 115VHAL ADC DEC 256HAL ADC CHN_TEMP);
while(!ADCIF);
ADCIF=0;
value=ADCL,;
value|=((uint16)ADCH)<<S8;
value>>=4;
if(bCalibrate)
{
reference voltage=value;
bCalibrate=FALSE;
}
temp=22+((value-reference voltage)/4);
return 22;

/14435715 R SR AL B S T R
UINT16 GenericApp_ProcessEvent(byte tadk id,UINT16 events)
{
aflncomingMSGPacket t *MSGpkt;
if(events&SYS EVENT MSG)
{
MSGpkt=(aflncomingMSGPacket t *)osal msg_ receive(GenericApp TaskID);
while(MSGpkt)
{
switch(MSGpkt->hdr.event)
{
case ZDO_STATE CHANGE:
GenericApp NwkState=(devStates_t)(MSGpkt->hdr.status);
if(GenericApp NwkState==DEV_END DEVICE)

{
//GenericApp_SendTheMessage();

osal_set event(GenericApp TaskID,SEND DATA EVENT);
¥
default:
break;

§
osal_msg_deallocate((uint8 *) MSGpkt);
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}
return (events “SYS EVENT MSG);
H
if(events&SEND DATA EVENT)
{
GenericApp_SendTheMessage();
osal_start timerEx(GenericApp TaskID,SEND DATA EVENT,1000);
return (events"SEND DATA EVENT);
H
return 0;

void GenericApp_SendTheMessage(void)

{
//unsigned char theMessageData[10]="EndDevice";
int8 tvalue;
TEMPRETURE tempreture;
tempreture. BUF. Head='&';
tvalue=read Temp();
tempreture. BUF.value[0]=tvalue/10+'0";
tempreture. BUF.value[ 1 |=tvalue%10+'0';
tempreture. BUF. Tail='C";

afAddrType t my DstAddr;
my_ DstAddr.addrMode=(afAddrMode t)Addr16Bit;
my_DstAddr.endPoint=GENERICAPP ENDPOINT;
my_DstAddr.addr.shortAddr=0x0000;
AF DataRequest(&my DstAddr, &GenericApp_epDesc, GENERICAPP CLUSTERID,
sizeof(tempreture),
(uint8 *)&tempreture,
&GenericApp TransID,
AF DISCV_ROUTE,
AF DEFAULT RADIUS);
HalLedBlink(HAL LED 2,0,50,500);
}

MSGpkt=(aflncomingMSGPacket t *)osal msg receive(GenericApp_TaskID);

4, SEEIDIR

1) 4TJF ZigBee2530 #f73\exp\zigbee\Ju 4k ifit & far il S 45 \Projects\zstack\Samples\ G £k iff 5

Far il S48 o

2) FREFF T EE] 02530 JFARM, FTOT R ARBI T, SRR 115200, 77T 1
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B f§E: ZigBee(CC2530) R EL(Fi1), ZigBee N#EIARMR, USB 1 E %%, f HiFX T E. PC
Ml

B . IAR Embedded Workbench for MCS-51  ZStack-2.3.0-1.4.0 TStk .

2. SEIOAA

B %> ZigBee (CC2530) HiI#4E.
B EERIROR R

3. SEROJRHE

3.1 B AAI8R4L
halUARTCfg_t uartConfig;
uartConfig.configured = TRUE,; // 2x30 don't care - see uart driver.
uartConfig.baudRate = SERIAL APP BAUD;
uartConfig.flowControl = FALSE,;
uartConfig.flowControl Threshold = SERIAL APP THRESH; // 2x30 don't care - see uart driver.
uartConfig.rx.maxBufSize = SERIAL APP RX SZ; //2x30 don't care - see uart driver.
uartConfig.tx.maxBufSize = SERIAL APP TX SZ; //2x30 don't care - see uvart driver.
uartConfig.idleTimeout = SERIAL APP IDLE; //2x30 don't care - see uart driver.
uartConfig.intEnable =TRUE; // 2x30 don't care - see uart driver.
uartConfig.callBackFunc = Serial App_CallBack;
HalUARTOpen (SERIAL APP_PORT, &uartConfig);

3.2 B OEIH R
static void Serial App_CallBack(uint8 port, uint8 event)
{
(void)port;
if ((event & (HAL UART RX FULL | HAL UART RX ABOUT FULL |

HAL UART RX_TIMEOUT)) &&
#if SERIAL_APP_LOOPBACK
(SerialApp_TxLen < SERIAL_APP_TX_MAX))

#else
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ISerial App_TxLen)
#endif

{
SerialApp_Send();

3.3 BB ORIEAIEE

static void SerialApp Send(void)
{
#if SERIAL._APP_LOOPBACK

if (SerialApp_TxLen < SERIAL APP_TX MAX)

{

SerialApp_TxLen = HalUARTRead(SERIAL APP PORT,
Serial App_TxBuf+SerialApp TxLen+1,
SERIAL APP TX MAX-

Serial App_TxLen);

}

if (SerialApp TxLen)
{
(void)Serial App_TxAddr;
if (HalUART Write(SERIAL APP PORT, SerialApp TxBuf+1, SerialApp TxLen))
{
SerialApp TxLen = 0;

}

else

{
osal_set_event(SerialApp_TaskID, SERIALAPP SEND EVT);

}

#else
if (!SerialApp_ TxLen &&
(SerialApp_TxLen = HalUARTRead(SERIAL APP PORT, SerialApp_TxBuf+1,
SERIAL APP _TX MAX)))
{
// Pre-pend sequence number to the Tx message.
SerialApp TxBuf[0] = ++Serial App_TxSeq;

if (SerialApp_TxLen)

{
if (afStatus SUCCESS != AF DataRequest(&SerialApp TxAddr,

(endPointDesc_t *)&Serial App_epDesc,
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SERIALAPP CLUSTERIDI,
SerialApp_TxLen+1, SerialApp TxBuf,
&SerialApp MsgID, 0, AF DEFAULT RADIUS))
{
osal_set_event(SerialApp_TaskID, SERIALAPP_SEND EVT);
}
}
#endif
}
3.4 FiEEW 5 H B AL E

void Serial App_ProcessMSGCmd( aflncomingMSGPacket t *pkt )
{

uint stat;

uint8 seqnb;

uint8 delay;

switch ( pkt->clusterld )
{
/I A message with a serial data block to be transmitted on the serial port.
case SERIALAPP CLUSTERIDI:
// Store the address for sending and retrying.
osal memcpy(&SerialApp RxAddr, &(pkt->srcAddr), sizeof( afAddrType t));

seqnb = pkt->cmd.Data[0];

// Keep message if not a repeat packet
if ( (seqnb > Serial App_RxSeq) || // Normal
((seqnb < 0x80 ) && ( SerialApp_RxSeq > 0x80)) ) / Wrap-around

// Transmit the data on the serial port.
if ( HalUARTWrite( SERIAL APP_PORT, pkt->cmd.Data+1, (pkt->cmd.DatalLength-1) ) )
{
// Save for next incoming message
Serial App_RxSeq = seqnb;
stat = OTA_SUCCESS;
}

else

{
stat = OTA_SER_BUSY;

}

else
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stat = OTA_DUP_MSG;

// Select approproiate OTA flow-control delay.
delay = (stat == OTA_SER_BUSY) ? SERIALAPP NAK DELAY : SERIALAPP ACK DELAY;

// Build & send OTA response message.

SerialApp_RspBuf0] = stat;

SerialApp_RspBuf[1] = seqnb;

SerialApp_RspBuf[2] = LO_UINT16( delay );

SerialApp_ RspBuf[3] = HI UINT16( delay );

osal_set event( SerialApp TaskID, SERIALAPP_RESP EVT);
osal_stop_timerEx(SerialApp TaskID, SERIALAPP_RESP EVT);
break;

// A response to a received serial data block.
case SERTALAPP CLUSTERID2:
if ((pkt->cmd.Data[1] == Serial App_TxSeq) &&
((pkt->cmd.Data[0] == OTA_SUCCESS) || (pkt->cmd.Data[0] == OTA_DUP_MSGQ)))

SerialApp TxLen = 0;
osal_stop_timerEx(SerialApp TaskID, SERIALAPP SEND EVT);
}

else

{
// Re-start timeout according to delay sent from other device.
delay = BUILD UINT16( pkt->cmd.Data[2], pkt->cmd.Data[3] );
osal_start timerEx( SerialApp TaskID, SERIALAPP SEND EVT, delay );

}
break;

case SERIALAPP_ CONNECTREQ CLUSTER:
SerialApp_ConnectReqProcess((uint8*)pkt->cmd.Data);

case SERIALAPP_ CONNECTRSP_CLUSTER:
Serial App DeviceConnectRsp((uint8*)pkt->cmd.Data);

default:
break;
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UINT16 SerialApp ProcessEvent( uint8 task id, UINT16 events )
{

(void)task id; // Intentionally unreferenced parameter

if (events & SYS_EVENT MSG )

{
afIncomingMSGPacket t *MSGpkt;

while ( (MSGpkt = (aflncomingMSGPacket t *)osal msg receive( SerialApp TaskID )) )

{
switch ( MSGpkt->hdr.event )

{

case AF_ INCOMING MSG CMD:
Serial App_ProcessMSGCmd( MSGpkt );
break;

case ZDO_STATE CHANGE:
SampleApp NwkState = (devStates t)(MSGpkt->hdr.status);
if ( (SampleApp NwkState == DEV_ZB COORD)
|| (SampleApp NwkState == DEV_ROUTER)
|| (SampleApp NwkState == DEV_END DEVICE) )

// Start sending the periodic message in a regular interval.
HalLedSet(HAL LED 1, HAL LED MODE ON);

if(SampleApp NwkState |= DEV_ZB COORD)
Serial App DeviceConnect(); //add by 1305106

}

else

{

// Device is no longer in the network

}

break;
default:

break;

osal_msg_deallocate( (uint8 *)MSGpkt );

return (events * SYS EVENT MSG );
}
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ipmee

{
SerialApp_Send();

}

{
SerialApp_Resp();

}

return (0 );

if (events & SERIALAPP_SEND EVT)

return ( events * SERIALAPP_SEND EVT);

if (events & SERIALAPP RESP _EVT)

return ( events * SERIALAPP_RESP EVT);

// Discard unknown events.
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void GenericApp_MessageMSGCB(aflncomingMSGPacket t *pckt);
void GenericApp_SendTheMessage(void);
void GenericApp_Init(byte task id)

{
halUARTCfg_t uartConfig;

GenericApp_TaskID =task id;

GenericApp_TransID =0;
GenericApp_epDesc.endPoint=GENERICAPP_ENDPOINT;

GenericApp_epDesc.task id=&GenericApp_TaskID;
GenericApp_epDesc.simpleDesc=(SimpleDescriptionFormat t *)&GenericApp SimpleDesc;
GenericApp_epDesc.latencyReg=noLatencyReqs;

afRegister(&GenericApp_epDesc);

uartConfig.configured =TRUE;
uartConfig.baudRate =HAL UART BR 115200;
uartConfig.flowControl =FALSE;
uartConfig.callBackFunc =NULL,;

HalUARTOpen(0,&uartConfig);

H
UINT16 GenericApp_ProcessEvent(byte tadk id,UINT16 events)

{
aflncomingMSGPacket t *MSGpkt;
if(events&SYS EVENT MSG)
{
MSGpkt=(aflncomingMSGPacket t *)osal msg_receive(GenericApp TaskID);
while(MSGpkt)
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{
switch(MSGpkt->hdr.event)
{
case ZDO_STATE CHANGE:
GenericApp NwkState=(devStates_t)(MSGpkt->hdr.status);
if(GenericApp_NwkState==DEV_ZB COORD)
HalLedSet(HAL LED 1, HAL LED _MODE_ON);
case AF_ INCOMING MSG_CMD:
GenericApp_MessageMSGCB(MSGpkt);
break;
default:
break;
}
osal msg_deallocate((uint8 *) MSGpkt);
MSGpkt=(afincomingMSGPacket t *)osal msg receive(GenericApp TaskID);
}
return (events “SYS EVENT MSG);
}
return 0;
}
void GenericApp_ MessageMSGCB(aflncomingMSGPacket t * pkt)
{
unsigned char buffer[14];
int i=0;
switch(pkt->clusterId)
{

case GENERICAPP CLUSTERID:

osal_memcpy(buffer, pkt->cmd.Data, 14);
uartbuf[0]=0xee;
uartbuf] 1
uartbuf]2
uartbuf]3
uartbuf[4
uartbuf[ 5
uartbuf[6
uartbuf[ 7]=0x00;
uartbuf[8]=0x00;
vartbuf[9]=HI UINT16(NLME GetCoordShortAddr());
uartbuf[ 10]=LO_UINT16(NLME _GetCoordShortAddr());
uartbuf[ 11]=0x01;//state
uartbuf] 12]=0x0B;//chanel
uartbuf] 13 ]=pkt->endPoint;
for(i=14;1<=26;i++)
{

0Oxcc;
0x00;
0x00;
0x00;
HI UINT16(pkt->srcAddr.addr.shortAddr);

=
=
=
=
=
J=LO_UINT16(pkt->srcAddr.addr.shortAddr);
=
=

uvartbuf[i]=buffer[i-12];
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HalUART Write(0,uartbuf,26);
HalLedBlink(HAL LED 2,0,50,500);
break;

3.5 ¥ KU AR P

void GenericApp_ MessageMSGCB(aflncomingMSGPacket t *pckt);
void GenericApp_SendTheMessage(void);
static void rxCB(uint8 port, uint8 event);
static void rxCB(uint8 port, uint8 event)
{
HalUARTRead(0, uartbuf, 14);
osal_set _event(GenericApp_TaskID,SEND DATA EVENT);
}
void GenericApp_Init(byte task id)
{
GenericApp_TaskID =task id;
GenericApp_ NwkState =DEV_INIT;
GenericApp_TransID =0;
GenericApp_epDesc.endPoint=GENERICAPP_ENDPOINT;
GenericApp_epDesc.task id=&GenericApp_TaskID;
GenericApp_epDesc.simpleDesc=(SimpleDescriptionFormat _t *)&GenericApp_SimpleDesc;
GenericApp_epDesc.latencyReg=noLatencyReqs;
afRegister(&GenericApp_epDesc);
halUARTCfg_t uvartConfig;

uartConfig.configured =TRUE;
uartConfig.baudRate =HAL UART BR 115200;
uartConfig.flowControl =FALSE;
uartConfig.callBackFunc =rxCB;

HalUARTOpen(0,&uartConfig);

}
UINT16 GenericApp_ProcessEvent(byte tadk id,UINT16 events)

{
afIncomingMSGPacket t *MSGpkt;
if(events&SYS EVENT MSG)
{
MSGpkt=(aflncomingMSGPacket t *)osal msg receive(GenericApp_TaskID);
while(MSGpkt)
{
switch(MSGpkt->hdr.event)

{

case ZDO_STATE CHANGE:
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GenericApp NwkState=(devStates_t)(MSGpkt->hdr.status);

if((GenericApp_NwkState==DEV_END_ DEVICE)||(GenericApp NwkState==DEV_ROUTER))
{
HalLedSet(HAL LED 1, HAL LED MODE ON);
osal_set event(GenericApp_TaskID,SEND DATA EVENT);

default:
break;
H
osal msg_deallocate((uint8 *) MSGpkt);
MSGpkt=(afincomingMSGPacket t *)osal msg receive(GenericApp TaskID);

H
return (events “SYS EVENT MSG);

}
if(events&SEND DATA EVENT)

{
GenericApp_SendTheMessage();
osal_start timerEx(GenericApp TaskID,SEND DATA EVENT,1000);
return (events"SEND DATA EVENT);

}

return 0;

}
void GenericApp_SendTheMessage(void)

{

afAddrType t my DstAddr;

my DstAddr.addrMode=(afAddrMode t)Addr16Bit;
my_DstAddr.endPoint=GENERICAPP ENDPOINT;
my DstAddr.addr.shortAddr=0x0000;

if(afStatus SUCCESS!=AF DataRequest(&my DstAddr,
&GenericApp_epDesc, GENERICAPP CLUSTERID,
14,
uartbuf,
&GenericApp_TransID,
AF DISCV_ROUTE,
AF DEFAULT RADIUS))

osal_set event(GenericApp_TaskID, SEND DATA EVENT);

}
HalLedBlink(HAL LED 2,0,50,500);
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