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҅ .  ғ ᴌ Ί 

Һ ׃ ԍICS-IOT-CEPῃⱳ ᴆ ץ̆

ᵣ ̆ ᶏ Ҭ ⌠ ѿ֓ ᴆ

῏ Ⱶ Ȃ 

ῤ ᵬҹICS-IOT-CEPῃⱳ ῤ ̆ ≠
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 ׃ .1

1.1  ֟  

 

1.1.1.1   ICS-IOT-CEP  

ῃⱳ ̂ ֤̃ Ὲ ԍ ⱳ ȁῃ

ᵝ ̆ ₮ ѿ ZigBeeȁIPv6ȁBluetoothȁWifiȁRFID ᴰ

Ḥ ԍѿᵣ ῃⱳ ץ̆ Cortex-A53̂ Linux/Andr

oid̃῀ ᵬҹ ̆ ᴰ Ȃ ῀

̆ ᶫү ᶛ ̆Ḃԍ ȁᴰ ȁRFID ȁ

῀ Ҋѿףԑ Ȃ 

ῃⱳ Ҋ 1.1.1.2̔ 

 

1.1.1.2   ICS-IOT-CEP  
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1.2  ֟  

 ̧ ү ⱳ  

ZigBeeȁIPv6ȁ ȁWIFI Ḥ RFID/Ώ ̆ ץ

ZigBeeȁIPv6ȁ ȁWIFI ᴰ Ḥ Ȃ 

 ̧ ү ᴰ ⱳ  

ȁᾣ ȁ ꜚȁ҈ ⱴ ȁ ȁ 12 ԍMCU ᴰ

̆ ץ ‰ ҍ Ḥ ̆ ᴰ ḤȂ 

 ̧  

ԍQt ̆ ץ ֲ Ȃ 

1.3  ᴆ  

ῃⱳ ᴆ Cortex-A53῀ ȁ

ᴰ ₃ № Ȃ 

Cortex-A53  

CPU  

Samsung S5P6818,ῇ , ԍ ARM Quad CortexM-A53, Һ

1.4GHz 

ῤ Mali-400 MP  

2D/3D ⱴ  

1080p@60fps ᴆ ̆ ҹ

MPEG4,H.263,H.264  

1080p@30fps ᴆ (Mpeg-2/VC1) ῀ 

RAM ῤ  

1G  DDR3 

32bit ̆  

: 400MHz 

FLASH

Ữ 
emmc 8GB 

 7 LCD  

 

1 HDMI ₮ 

4 ұ ̆RS232 *2ȁTTL  *4 

USB Host 2.0ȁmini USB Slave 2.0  

3.5mm ᵣ (WM8960Ғҙ ) ₮ ȁ ᾥ  

1 ‰ TF  

ᾠץ RJ45  
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CMOS Ἕ  

ῒҬ AIN0 ̆ ԍ  

I2C-EEPROM (256byte) ̆ Һ ԍ I2C  

(Ҭ ) *5 

PWM └  

ᴍ  

  5V( ) 

1.1.3.1   Cortex-A53  

Ḥ  

ZigBee 

̂TI

̃ 

 ̧ CC2530̆ῤ 8β 51 RF ̆

IEEE802.15.4/ZigBee‰ ̆ 2045M-2483.5M,  

 ̧ Ữ ̔256KB 8KB RAM 

 ̧ ̔250kbps̆ ₮ⱳ 4.5 dB 

 ̧ └̔  *2̆LED *2 

 ̧ᶫ ̔2V-3.6V̆ ᶫ  

 ̧  

IPv6 

 ̧  STM32W108̆ ԍARM Cortex-M3 ̆ ԅ

2.4GHz IEEE 802.15.4̆  

 ̧ Ữ ̔128KB 8KB RAM̆ 

 ̧ └̔  *1̆LED *2 

 ̧ᶫ ̔3.7V  ̔ 27mA/40mĂ ᶫ  

 ̧ J-OBᴏ J-OB  

 

 ̧CC2540 ̆  

 ̧  STM32F103 ԍARM Cortex-M3ῤ ̆Һ 72MHz 

 ̧ ῃῚ 4.0 ̆ ᴆ ᴰ ̆ 3M └  

 ̧ UART D̆IO  

 ̧ J-OBᴏ J-OB ̆ Һ׆ ῏̆ ѿ Һ׆

 

 ̧ ᶫ  

WIFI  

 ̧ ̔ ῀ wifî 802.11b/g/n‰̃ῤ  

 ̧  STM32F103 ԍARM Cortex-M3ῤ ̆Һ 72MHz 

 ̧ ̔TCP/IP/UD̆ UART/ץ  

 ̧ ᵬ STA/AP̆ /  

 ̧ ᴰ ̆ ұ AT  פ

 ̧ J-OBᴏ J-OB  

 ̧ ᶫ  

RFID  

 ̧MF RC531̂ Ώ ̃ ISO/IEC 14443A/BMIFARE

ῖ  

 ̧  STM8S1058β └ ̆Һ 16MHz 

 ̧ mifare1 S50 

 ̧ └̔  *1̆LED *1 

 ̧ ᵬ ̔100mm̆ ̔424kb/s 

 ̧Crypto1ⱴ ῃ ῤ Ữ  

 ̧ ST-Link 

http://baike.baidu.com/view/1833994.htm
http://baike.baidu.com/view/1833994.htm
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1.1.3.2    

ᴰ  

  ̧STM8S1038β └ ̆Һ 1MHz 

  ̧LEDȁUARTұ  

ᴰ  

 ̧ ᴰ  

 ̧ᾣ ᴰ  

 ̧ ᴰ  

 ̧ ᴰ  

 ̧ ᴰ  

 ̧ ᴰ  

 ֲ̧ᵣ ᴰ  

 ̧҈ ⱴ ᴰ  

 ̧ ᴰ  

 ̧ ᴰ  

 ̧ ᴰ  

 ̧ ꜚ ᴰ  

1.1.3.3   ᴰ  

ꜛ  

USB-UART 

 

̔ FT232RL 

ⱳ ̔ PC ҍ ұ ⱳ  

̔VCC GND TXD GND RXD 

 ⱳ ̔ ᶫ ,ᶫᵞ , ᾟ  

̔3.7V 

ᾟ  5V , ᾟ  

ΐ ST-Linkᴏ ΐȁJ-OBᴏ J-OB ᴏ ΐ 

1.1.3.4    

1.4  ᴆ  

Cortex-A53 

 

ᵬ ̔ Linux-3.4.9 + Qt4.7/Qtopia2/Qtopia4ȁAndroid 5.1 

ῤ ̔ Linux ῀ ̆ ȁ

Bootloaderȁ ῀ ᵬ ȁ ꜚ ҍ ȁ

ҍ Ȃ 

ZigBeeḤ 

 

̔ ԍIAR for 8051 

: ZigBee pro(Z-Stack2007) 

ⱳ ̔ ꜚ ȁ ꜚ ȁ ᴰ  

IPv6Ḥ

 

ᵬ ̔Contiki 2.5 

̔ ԍContiki OS802.15.4҉ IPv6(Contiki OS 

uIPv6 ) 

ⱳ ̔ ꜚ ȁ ꜚ ȁ ᴰ  

Ḥ

 

̔ Ḥ4.0  

ⱳ ̔ ȁSPP ұ Ⱶȁ ᴰ Ȃ 

WIFIḤ

 

̔Station/AP 

ῃ └̔WEP/WAP-PSK/WAP2-PSK/WAPI 

ⱴ ̔WEP64/WEP128/TKIP/AES 

ᵬ ̔ ᴰ ̆ ᴰ  

ұ פ+AT̔פ  

̔TCP/UDP/ARP/ICMP/DHCP/DNS/HTTP 

TCP ̔32 

ⱳ ̔ ꜚ ȁ AP /ATפȁ ᴰ  

RFID

 

ⱳ ̔ ҍ Ḥȁ ̆  CRYPTO1 ⱴ ȁIC ≢ȁ

IC Ώ 
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ᴰ  ⱳ ̔ ԍIAR for STM8̆ ᴰ ҍұ  

1.1.4.1  ᴆ  

1.5  ᶏ  

1ȁ  

ᶏ 5V ᶫ ̆℗ ᾧץ˻ ᴆȂҺ ҉ Cort

ex-A53 ῏̆ᶏ ̆ Ȃ Һ

҉ ץ ᶏ ᶫ Ȃ 

̔Һ ҍ Ҍ ᶏ Ȃ 

2ȁ  

Cortex-A53 ̆ ұ Ȃұ

Cortex-A53 ұ 0 ̂RS232Ȃ̃ 

̆ ̂LCDҊ ̃ ᶏץ Һ ҉ RS232

̆ ̂LCDᶷ12ҩ ̃ ᴰ ᶏ RS232ұ ̆ ץ

Ҋ ᴰ ̆ USB2UART PC ₮ ұ ᶏ ̆

USBᶫ Ȃ 

3ȁ ꜚҍ  

Cortex-A53 ꜚ ץ SD׆ FLASHң ̆ ꜚ ꜚ Ȃ  

5V ̆ ꜚCortex-A53 ῏̆ ױ ץ

ұ ҍPC ȂPC ұ ᴆ̆ ᴆ ׃̆

Xshellᴆҍ ARM Linux Ȃ̂ ᾣ ToolsҊ̆ Xshell ̆

Ҭ ľᾧ ҹ / Ŀ̃  

Xshellᴆ̔ 
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1.1.5.1  Xhell 

₮ ᵝ Ҭ ₯ Ȃ 

 

1.1.5.2     

ҹľSERIALĿȂ 
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1.1.5.3    

ᶷ ľSERIALĿ ⱳ ̆ PC ұ ̆ COM1̆ ұ

̔ 115200̆ ᵝ 8̆ Ẽ  ̆Ả ᵝ 1̆ └ ̆ ̆

Ȃ 

 

1.1.5.4  ұ  

₯ᴪ Ҭ Ȃ 
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1.1.5.5   ұ  

ӊ Ḃ ץ ICS-IOT-CEP Cortex-A53 ̆ Ҭ ԅȂ 

 

1.1.5.6   ꜚ Ḥ  

Һ ҉ 2 ῍4ҩ20P‰JTAG ̂Һ ҹJLinkҍSTLink̃̆ ῒҬ1 ̂P

20/P21̃ ԍ Ҋ ̆ѿ ̂P14/P15̃ ԍ ᴰ Ҋ

̔ 

 

1̃ J-OBᴏ J-OB ԍ J-OBᴏ J-OB ZigBee D

ebugerᴏ Ҋ Ȃ 

2̃ ST-Link ԍ ST-Linkᴏ ᴰ Ҋ Ȃ 

ԍ ҩ JTAG ̆҉ ̆ ץ Һ ҉ 2ҩ

̂ Ȃ̃ 
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4ȁUARTұ ᶏ  

₮4 RS232ұ ̆ῒҬDebug UARTҹ ᶏ ұ ̆ῒᵩ3ҩ

UARTҹCortex-A53 ұ ̆ ԍ ᶏ ῒז Ȃ 

 

῏ԍ ұ ̆ ᶏץ Ҋ 4β ῏123

4̆ ῒҬ123β№≢ ҍCortex-A53 ұ ̆4 ԍ ҍDebug UAR

Tұ Ȃ ѿ ̆ ѿҩ ᶏ Debug UARTұ ̆ ұ ᶏ ₮

̆ UART ERRORұ ᴪ ֦Ȃ 

 

ᶏ Cortex-A53 RS232ұ ̆ ᶏ Һ Ҋ U

ART-1 RS232ұ ѿᶷ 3β ̆ ῏ ҉ 4β ῏

Ȃ ῏̂ ҉ҹ ̆ Ҋҹ῏ Ȃ̃ 

 

5ȁῒז 

1̃ USB2UART ԍ ᴰ ұ ᵬ̆

ᾣ ᶫ ꜚ ᶏ Ȃ 

2̃ ̃̆ ̆ ץ ᾟ

ᾟ Ȃ 

3̃ ᴆ ̆ ᴆ ӥȂ 
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2. Windows  

2.1 ZigBee  

ICS-IOT-CEPῃⱳ ̆ZigBeêTI ̃ TI CC2530 ̆

ῒ҉ᵝ windows ᶏ ῀ IAR EWARMȂ

ԅ ₱ ΐ Ȃ 

§ ᴆ ‰ ᵬ 

1̃ ῀ EW8051-EV-8103-Web  

2̃ ZStack-CC2530-2.3.0-1.4.0 ZigBee 

3̃ Setup_SmartRFstudio_6.11.6.exeᴏ ꜚ  

4̃ Setup_SmartRFProgr_1.6.2 Ώ ΐ ̂ Ҍ ̃ 

§ ᴆ  

1.͂ IAR EWARM 

1̃ IAR ῀ ̆ ₯EW8051-EV-8103-Web ̔ 

 

1.2.2.1  ᴆ  

2̃ ₮ Ҋ ľ̆nextĿ̔  
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1.2.2.2   

3̃ ̔ 

 

1.2.2.3  

4̃ ῀ ↓ KEY̆ ῀⌠ Ҋ Ҭ̔ 
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1.2.2.4 ῀ ↓  

 

1.2.2.5῀KEY 

5̃ ̆next̔ 
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1.2.2.6  

6̃ ῃ ̆next̔ 

 

1.2.2.7  

7̃ next̔ 

 

1.2.2.8 

8̃ next̔ 
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1.2.2.9 

9̃ ̔ 

 

1.2.2.10  

10̃ Ȃ 
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1.2.2.11  

2.ZStack-CC2530-2.3.0-1.4.0 ZigBee  

1̃ ₯ZStack-CC2530-2.3.0-1.4.0 ̔ 

 

1.2.2.12  

2̃ Modify̆next̔ 

 

1.2.2.13 ῖ  

3̃ ΐ̔ 
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1.2.2.14 ΐ 

4̃ Ҋ ̔ 

 

1.2.2.15  

5̃ ̔ 
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1.2.2.16  

3.Setup_SmartRFstudio_6.11.6.exeᴏ ꜚ  

1̃ ₯Setup_SmartRF_Studio_6.11.6̆next̔ 

 

1.2.2.17 

2̃ next̔ 

 

1.2.2.18  

3̃ next̔ 
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1.2.2.19  

4̃ Install̔ 

 

1.2.2.20  

5̃ ̔ 
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1.2.2.21  

6̃ ᴏ  USB ⌠ PC ̆  Windows XP Ҋ̆

⌠ ᴆ Ҋ ̆  ꜚ ᴆ ̆ Ҋѿ Ȃ 

 

1.2.2.22 ꜚ  

7̃ ᴪ ꜚ └ ꜚ ᴆ⌠ Ȃ ꜚ ̆ ₯ 

 ₮ Ȃ 
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1.2.2.23  

4.Setup_SmartRFProgr_1.6.2 Ώ ΐ  

1̃ ₯Setup_SmartRFProgr_1.6.2̆next̔ 

 

1.2.2.24 Ώ ΐ  

2̃ next̔ 
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1.2.2.25  

3̃ ̆next̔ 

 

1.2.2.26 ῃ  

4̃ Install̔ 

 

1.2.2.27  

5̃ Ҋ̔ 
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1.2.2.28  

6̃ ̔ 

 

1.2.2.29  

2.2  IPv6  

ICS-IOT-CEPῃⱳ ̆IPv6 32β ᵞⱳ STM32W108

̆ῒ҉ᵝ windows ᶏ ῀ IAR EWARMCygwin 

LinuxȂ ᶏ Cygwin ҍIAR( ) ΐ IPv6

ҍҊ Ȃ  

§ ᴆ ‰ ᵬ 

1̃ ῀ IAR EWARM 5.41 

2̃ J-LINKꜚ  

3̃ cygwin-2011-11-2.iszᾣ Ἕ̆Daemon toolsᾣ  
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§ ᴆ  

1.͂ IAR EWARM 

ΐᵣ ҉ѿ 1.2.1ῤ ̆ ҌῬ  

2.Cygwin  

1̃ ᶏ Daemon toolsᾣ cygwin-2011-11-2.iszᾣ Ἕ ̔ 

 

1.2.3.1    

2̃ Ҋѿ ̆ Install from Local Directory̔ 

 

׆   1.2.3.2  

3̃ root  c cygwin 
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1.2.3.3    

4̃ ̆ ’̆ ҹ ᾣ Ҭ H:\release̔ 

 

1.2.3.4   ᾣ release 

̆ Ҍ ̆ ᾣ Ҭ releasĕ ץ Ȃ 

5̃ ̆ ץ ̆ Ȃ 



  Ὴꜗ ӫ 

http://www.i-csource.com 30  

 

1.2.3.5   packages 

6̃ ̆ ̆ ( 4G) Ȃ 

 

1.2.3.6    

7̃ Ȃ ᴪ ⇔ Singular cygwin Ȃ 
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1.2.3.7    

2.3  Bluetooth/WiFi  

ICS-IOT-CEPῃⱳ ̆BluetoothҍWiFi 32β ᵞ

ⱳ STM32F103̆ ῒ҉ᵝ windows ᶏ IAR Ȃ

ԅ ₱ ΐ Ȃ 

§ ᴆ ‰ ᵬ 

1̃ ῀ IAR EWARM 5.41 

2̃ J-LINKꜚ  

§ ᴆ  

1̈ ῀ IAR EWARM 

1̃ IAR ῀ Ȃ 

 

1.2.1.1    

2̃ Install Embedded WorkbenchȂ 

 

1.2.1.2   IAR(1) 
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1.2.1.3   IAR(2) 

3̃ ῀IAR ̆ NextȂ 

 

1.2.1.4   IAR(3) 

4̃ ῀License͂ Ȃ 
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1.2.1.5   ͂ Ḥ License 

5̃ ῀KEYȂ 

 

1.2.1.6   ͂ KEY 

6̃ IARᴆ ̆ C Program Files̆ Ȃ 

 

1.2.1.7   ⌠C  

7̃ ῀ Ȃ 
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1.2.1.8    

 9̃ Ȃ 

 

1.2.1.9    

2̈ Jlink 4.20ꜚ  

1̃ Setup_JLinkARM_V440p ̆ YesȂ 
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1.2.1.10   ᴏ ꜚ 

2̃ Next̆ Ȃ 

 

1.2.1.11    Ҋѿ  

3̃ ꜚ ̆ ₯Next 
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1.2.1.12    

4̃ ⇔ ̆ ₯Next 

 

1.2.1.13   ⇔  

5̃ ῀  
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1.2.1.14    

6̃ ῀SEGGER J-OBᴏ J-OB  DLL Updater V4.20p̆

IAR ̆ ₯NextȂ 

 

1.2.1.15   ҈  

7̃ Jlinkꜚ  

 

1.2.1.16    

2.4  Rfid/ᴰ  

ICS-IOT-CEPῃⱳ ̆Rfidҍᴰ 8β STM8S

̆ῒ҉ᵝ windows ᶏ IAR SWSTM8 Ȃ

ԅ ₱ ΐ Ȃ  

§ ᴆ ‰ ᵬ 

1̃ ῀ IAR EWSTM8 1.30ᴆ  



  Ὴꜗ ӫ 

http://www.i-csource.com 38  

§ ᴆ  

1̃ ῀ ̆ ₯Install̆  

 

1.2.5.1    

 

1.2.6.2   Ҋѿ  

2̃ ῀License͂ ̆ ῀Licensĕ ₯Next 

 

1.2.5.3   ͂ license 

3̃ ῀STM8 License numberKey̆ ₯Next 
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1.2.5.4   ͂ KEY 

4̃ IARᴆ ̆ ₯Next 

 

1.2.5.5   C  

5̃ install̆  

 

1.2.5.6    

6̃ ῀  



  Ὴꜗ ӫ 

http://www.i-csource.com 40  

 

1.2.5.7   Ҭ 

7̃  

 

1.2.5.8    
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ԑ .  ᴶ ⅎ 

Һ ׃ ICS-IOT-CEPῃⱳ ᴰ №ῤ Ȃᶏ

ᴰ STM8S ̆ ᴰ ̆ ȁ ᵣȁ ꜚȁ҈

ⱴ ȁᾣ ȁֲᵣ ȁ ȁ ȁ ȁ ȁ ᴰ Ȃ

ᴰ ᴆ № STM8S ѿ ̆ ӈ ұ ҍ

Ȃ 

ῤ ӟ̆ ԅץ ᴰ ᵬ ҍ ῏ ᶏ ̆

֟ ₮ ᴰ ұ ̆ ᶏ ῒז ᴰ Ȃ 

̔ ᴰ ̆ ⌠ұ Ḥ ̆ Һ ҉

̆ ᴰ Һ׆ ҉ Ҋ ̆ ⌠ USB2UART҉ᶏ

̆ ᴰ Ҭ℗ Ҍ ˻ 

ѿ ᶏ ̆ ץ ῤ ̆ ᴰ ᶏ

̆ ᴰ ұ ҍῒז ̆ ᴰ

Ȃ 
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ѿ. ᴰ  

1.  

Â ԅ ᴆ Ȃ 

Â ᴰ ᵬ Ȃ 

2.  

Â ᴆ̔IAR SWSTM8 1.30Ȃ 

Â ᴆ̔ICS-IOT-CEP ̆ ᴰ ̆USB2UARTȂ 

3.  

§ ᴰ  ׃

ᴰ ᶏ Ȃ ̂Reed Switch̃Ӟ ῏̆ ѿ

῏Ȃ ңҩ Ạ ȁ ̆

҈ҩᵬҹ Ȃ ֓ ᾟ ᵣ( ȁ )

̆ ῤ ̆ ѿ ԑ ץ ῏

Ȃ ѿ ῏ ȁᵣ ȁ ȁ ᵬ ̆ ҍ

῏ ̆ ‖₯ ⱬ ̆ ᵬ Ȃ 

 

3.1  
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3.2  

 

3.3  

 

3.4 ᵬ  

§ ᴰ  
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3.5 ᴰ  

̆ ᴰ ̆҈ 8050̆LED3 ̆GH_IO

₮ ̕ ̆ ̆҈ 8050̆LED3֦̆ GH_IO₮

ᵞ ̆STM8 GP_IO PD3 IO ṿ̆∞ ̆Ῥ ұ

₮ Ȃ 

§ №  

ұ ₱ ҹ̔ 

void UART1_SendString(u8* Data,u16 len) 

{ 

    u16 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); 

} 

ᴆҺ ̆UART̆LED̆ ף Ҋ̔ 

u8 CMD_rx_buf[8];   // פ ‖  

u8 DATA_tx_buf[14]; // ‖  

u8 CMD_ID = 0;  // פ  

u8 Sensor_Type = 0; // ᴰ  

u8 Sensor_ID = 0;   // ᴰ  

u8 Sensor_Data[6];  // ᴰ  

u8 Sensor_Data_Digital = 0; // ᴰ  

u16 Sensor_Data_Analog = 0; // ᴰ     

u16 Sensor_Data_Threshod = 0;// ᴰ ṿ 

/* Ҍ ᴰ ḱ  */ 

    Sensor_Type = 1; 
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    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] = 0xFF; 

    delay_ms(1000); 

        while (1) 

    {  

        // ᴰ  

        if(GPIO_ReadInputPin(GPIOD, GPIO_PIN_3)) 

            Sensor_Data_Digital = 0;    //  

        else 

            Sensor_Data_Digital = 1;    //  

                //  

        DATA_tx_buf[10] = Sensor_Data_Digital; 

                //  

        UART1_SendString(DATA_tx_buf, 14);// ұ  

        LED_Toggle(); 

        delay_ms(1000); 

} 

4.  

1̃ ᾢ ױ ᴰ ⌠ Һ ҉ ұ ҉̆Ῥ ST-Link JTAG

⌠ ST-Link JTAG҉̆ ᴏ ѿ USB ⌠PC USB

̆ Һ ҉ ľⱴĿľ⁞Ŀ ᴰ ̂ᴪ LED ̃̆

ᴆ Ȃ 

 

2̃ ױ IAR SWSTM8 1.30ᴆ̆ ..\1-Sensor_D \Project\Sensor.ew
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wȂ 

    

3̃ ₯ľProjectĿҊ ľRebuild AllĿ Ҭ ᴆ ľRebuild Al

lĿ ױ ѿҊȂ 

 

4̃ ₯ľRebuild AllĿ ̆ ̆ Ȃ 

 

5̃ ױ ⌠ ̆ ₯ľ ĿҬ Download and Deb

ug ΏȂ 

 

6̃ Ώ ̆ ᴰ Һ׆ ҉ Ҋ ̆ ⌠ USBұ

҉̆ USB2UART USB ⌠PC USB ̆ ұ ΐ̆

ұ ̆ 115200̆8ҩ ᵝ̆ѿҩẢ ᵝ̆ ᵝȂ 

7̃ ᴰ ұ 14ҩ ̆ 1β 2β ̆ 3β

ᴰ ̆ 4β ᴰ ID̆ 5β ID̆פ 6β ⌠11β

ᵝ̆ῒҬ 11β ᴰ ᵝ̆ 12β 13β Ḡ ᵝ̆
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14β Ȃ 

ᶛ ̔ ľEE CC 01 01 01 00 00 00 00 00 00 00 00 FFĿ ̆ 11β ҹ

ľ0Ŀ ̆ ̆ ľEE CC 01 01 01 00 00 00 00 00 01 00 00 FFĿ , 11β

ҹľ1Ŀ Ȃ 

/* Ҍ ᴰ ḱ  */ 

    Sensor_Type = 1;   //D  

    Sensor_ID = 1;     //D ID 

    CMD_ID = 1;       //  IDפ

    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;//  

Ҋ ҹ  

̆ ȇ V2.6.pdfȈ Ȃ 
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ԋ. ᾣ ᴰ  

1.  

Â ԅ ᾣ Ȃ 

Â ԅ ᾣ ᴰ ᵬ Ȃ 

2.  

Â ᴆ̔IAR SWSTM8 1.30 

Â ᴆ̔ICS-IOT-CEP ̆ᾣ ᴰ ̆USB2UART 

3.  

§ ᾣ  

ᾣ ᴰ ᶏ ᾣ Ȃᾣ ᾣ ̆ └ᵬ ҹ ̆

ȁ ȁ Ȃ ֓└ᵬ ΐ ᾣ Ҋ̆ῒ

ṿ ⁞ Ȃ ԍᾣ ֟ ҍ ̆ ⱴ ᵬ Ҋᵬ

ꜚ̆ ̆ ׆̆ ᶏᾣ ṿ Ҋ Ȃ 

ᾣ ѿ ᾣ ᾝᴆ̆ ṿ ᾣ ̂ ̃

Ȃᾣ ҍ  ᾣ ᾣ ȁ ̂ ̃

̆ᾣ ≠ ᵣᾣ └ ѿ ̆ ᾣ № Ȃ

ᾣ ̆ ̕ ᾣ ̆ῒ ṿ ⁞ Ȃᾣ  ᾣ

ԍ ꜚ └ ̂ ꜚ └ ȁ ꜚ ȁ̃

̂ Ҭ ֦ ꜚ ̆ Ҭ ꜚ ᾣ └ ̃ ת ҬȂ 

 

3.0 

§ ᾣ Һ  

ᾣ Һ ֦ ̂RL̃ȁ ̂RD̃ȁ ᵬ ̂VM̃ȁ֦

̂IL̃ȁ ̂ID̃ȁ ȁ Ȃ 
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 ̧ ֦ ֦̔ ᾣ ⌠ᾣ ṿȂ  

 ̧ ̔ ᾣ ᾣ ̂ ̃ ṿȂ  

 ̧ ᵬ ̔ ᵬ ᾣ ⱳ Ҋ ᾛ

Ȃ  

 ̧ ֦ ֦̔ ᾣ ̆ᾣ ⱴ ⌠ᾣ

Ȃ  

 ̧ ̔ ᾣ ̆ᾣ ⱴ Ҋ Ȃ 

 ̧ ̔ ᾣ ᾣ׆ ⌠ ֦ 63%

Ȃ  

 ̧ ̔ ᾣ 1Ņ ̆ῒ ṿ

Ȃ  

 ̧ ̔ ᾣ ᾣ ᾣ ṿ Ȃ 

ᴟ ̔ ѿ Ҋ̆ ᾣ ҍᾣ ң ῏ ҹᾣ

ᴟ ȂҊ ҹ ᾣ ᴟ Ȃ ̆ᾣ ѿ

ῤ̆ῒ ҹ Ȃ 

 

3.1 ᴟ  

ᾣ ̔ᾣ ᾣ ᾣ ᾣ ӊ ῏ ̆Ҍ ᾣ

Ҍ ̆ ᾣ ᾣ ȂҊ ҹ ᾣ ᾣ Ȃ 

 

3.2 ᾣ  

ᾣ ̔ᾣ ῀ ᾣ ᾣ ΐ ᵬ ̆ ᾣ Ҍ ῀ ᾣ

Ҍ Ȃᾣ ᾣ ҍ῀ ῏ ҹᾣ ᾣ ̆֞

ҹᾣ ȂҊ  ҹ₃ Ҍ ᾣ ᾣ Ȃ ԍҌ ̆ᾣ
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Ҍ ̆ ғҌ ᾣ ᾣ ӞҌ Ȃ 

 

3.3 ᾣ  

§ ᾣ ᴰ  

 

3.4  

ᾣ ṿ ᾣ ̆ Light_AD₮ ṿӞ ӊ Ȃ

STM8PD2 Light_AD ҹ ̆ ADṿ ԍ ѿ ṿ

̂ ҹ700̆̃↕ PD3Light_IOγ̆ ᾣ Ȃ 

ᴰ ᶏ ᾣ ҹ2M ֦̆ ҹ10K Ȃ ץ ₮̔

ᴆҊ̆Light_ADṿҹ3.3V * 2000K /(2000K + 10K) = 3.28VȂ ᾣ ᴆҊ̆

Light_ADṿҹ3.3V * 10K /(10K + 10K) = 1.65VȂSTM8 ῤ 10β AD

̆ ҹᶫ 3.3VȂ ҉ ̆ 1.65V̂

̃ᵬҹҳ ṿȂ Light_ADҹ1.65V̆AD ҹ1.65 / 3.3 * 1024 = 512̆ 

AD ԍ512 ᾣ ̆ AD ԍ512 ᾣ ̆ ֦LED3

ᵬҹ Ȃ ұ ₱ ᴰ ̂ ᾣ ̃Ḥ Ȃ 

§ №  

ף Ҋ̔ 

u8 CMD_rx_buf[8];   // פ ‖  

u8 DATA_tx_buf[14]; // ‖  

u8 CMD_ID = 0;  // פ  

u8 Sensor_Type = 0; // ᴰ  

u8 Sensor_ID = 0;   // ᴰ  

u8 Sensor_Data[6];  // ᴰ  
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u8 Sensor_Data_Digital = 0; // ᴰ  

u16 Sensor_Data_Analog = 0; // ᴰ     

u16 Sensor_Data_Threshod = 0;// ᴰ ṿ 

/* Ҍ ᴰ ḱ  */ 

    Sensor_Type = 2; 

    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] = 0xFF; 

    GPIO_Init(GPIOD, GPIO_PIN_3, GPIO_MODE_OUT_PP_HIGH_SLOW); 

    // ADC 

    ADC1_Init(ADC1_CONVERSIONMODE_CONTINUOUS, 

              ADC1_CHANNEL_3, 

              ADC1_PRESSEL_FCPU_D4, 

              ADC1_EXTTRIG_TIM, 

              DISABLE, 

              ADC1_ALIGN_RIGHT, 

              ADC1_SCHMITTTRIG_CHANNEL3, 

              DISABLE); 

    ADC1_Cmd(ENABLE); 

    ADC1_StartConversion(); 

    Sensor_Data_Analog = 0; 

    Sensor_Data_Threshod = 700; 

    delay_ms(1000); 

    while (1) 

    {  

        // ᴰ  

        Sensor_Data_Analog = ADC1_GetConversionValue(); 

        if(Sensor_Data_Analog < Sensor_Data_Threshod) 

        { 

            Sensor_Data_Digital = 0;    // ᾣ  

            GPIO_WriteHigh(GPIOD, GPIO_PIN_3); 

        } 

        else 

        { 

            Sensor_Data_Digital = 1;    // ᾣ  

            GPIO_WriteLow(GPIOD, GPIO_PIN_3); 

        } 

                //  

        DATA_tx_buf[10] = Sensor_Data_Digital; 

        //  

        UART1_SendString(DATA_tx_buf, 14);//ұ  

        LED_Toggle(); 

        delay_ms(1000); 

    } 

} 

4.  

1̃ ᾢ ױ ᴰ ⌠ Һ ҉ ұ ҉̆Ῥ ST-Link JTAG

⌠ ST-Link JTAG҉̆ ᴏ ѿ USB ⌠PC USB

̆ Һ ҉ ľⱴĿľ⁞Ŀ ᴰ ̂ᴪ LED ̃̆
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ᴆ Ȃ 

 

2̃ ױ IAR SWSTM8 1.30ᴆ̆ ..\2-Sensor_ᾣ ᴰ \Project\Sensor.ewwȂ 

 

    

3̃ ₯ľProjectĿ ľRebuild AllĿ Ҭ ᴆ ľRebuild AllĿ

ױ ѿҊȂ 

 

4̃ ₯ľRebuild AllĿ ̆ ̆ Ȃ 
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5̃ ױ ⌠ ̆ ₯ľ ĿҬ Download and 

Debug ΏȂ 

 

6̃ Ώ ̆ ᴰ Һ׆ ҉ Ҋ ̆ ⌠ USBұ

҉̆ USB2UART USB ⌠PC USB ̆ ұ ΐ̆

ұ ̆ 115200̆8ҩ ᵝ̆ѿҩẢ ᵝ̆ ᵝȂ 

7̃ ᴰ ұ 14ҩ ̆ 1β 2β ̆ 3β

ᴰ ̆ 4β ᴰ ID,5β ID̆פ 6β ⌠11β

ᵝ̆ῒҬ 11β ᴰ ᵝ̆ 12β 13β Ḡ ᵝ̆

14β Ȃ 

ᶛ ̔ ľEE CC 02 01 01 00 00 00 00 00 00 00 00 FFĿ ̆ 11β ҹľ0Ŀ ̆

ᾣ ̆ ľEE CC 02 01 01 00 00 00 00 00 01 00 00 FFĿ , 11β ҹľ1Ŀ

ᾣ Ȃ 

/* Ҍ ᴰ ḱ  */ 

    Sensor_Type = 1;   //ᴰ  

    Sensor_ID = 1;     //ᴰ ID 

    CMD_ID = 1;       //פID 

    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;// 

Ҋ ҹ  

̆ ȇ V2.6.pdfȈ Ȃ 
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҈. ᴰ  

1.  

Â ԅ Ȃ 

Â ᴰ ᵬ Ȃ 

2.  

Â ᴆ̔IAR SWSTM8 1.30 

Â ᴆ̔ICS-IOT-CEP ̆ ᴰ ̆USB2UART 

3.  

§ ᴰ  ׃

ᴰ ᶏ ᾣ ῏Ȃ ᾣ ᴰ Ҍ

ᾣ̆ Ғ ̆ ҹ ץ Ḥ Ȃ ᾣ ᴰ

ᾣ ̆ ̆Ҍ ᴴ ᵣȂ ᾣ ᴰ ѿ ’Ҋ̆

҈ № ̆ ҹ̔№ױ ȁ Ȃ ᾣ ᴰ ‰

ᾣ ̆ ╠ ᵣ ̆ ᵣ ₮ ᾣ ̆ԍ

ᾣ ᴰ ľ Ŀԅ ᵣ ̆֟ ₮Ḥ Ȃ 

 

3.1 ᾝ ᴆ 

3.1 ̆ ᾣ ῏ ѿҩ ᾣ ѿҩ ᾣ

ѿҩ ңᶷȂ ᾣ ₮ ᾣ̆ ’Ҋᾣ ⌠ᾣȂᵖ ᵣ

׆ Ҭ ̆ᾣ ̆ᾣ ῏Ḃꜚᵬ̆ ₮ѿҩ ῏ └Ḥ ̆℗

׆̆ ѿ └ꜚᵬȂ ῏ ҹ ᵣ └ѿ ₃ Ȃ 

§ ᴰ  
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3.2  

3.2 ̆ ᾣ ῏U2Ҭ ̆IR_DATAҹ ̆LED3

̕ ᾣ ῏U2Ҭ ̆IR_DATAҹᵞ ̆LED3֦ Ȃ

STM8 IR_DATA PD3 IOγ ̆ ᴰ

⌠ ̆ ұ Ḥᴰ Ḥ Ȃ 

§ №  

ף Ҋ̔ 

u8 CMD_rx_buf[8];   // פ ‖  

u8 DATA_tx_buf[14]; // ‖  

u8 CMD_ID = 0;  // פ  

u8 Sensor_Type = 0; // ᴰ  

u8 Sensor_ID = 0;   // ᴰ  

u8 Sensor_Data[6];  // ᴰ  

u8 Sensor_Data_Digital = 0; // ᴰ  

u16 Sensor_Data_Analog = 0; // ᴰ     

u16 Sensor_Data_Threshod = 0;// ᴰ ṿ 

/* Ҍ ᴰ ḱ  */ 

    Sensor_Type = 3; 

    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] = 0xFF; 

    delay_ms(1000); 

    while (1) 

    {  

        // ᴰ  

        if(!GPIO_ReadInputPin(GPIOD, GPIO_PIN_3)) 

        { 

            Sensor_Data_Digital = 0;    //  

        } 

        else 

        { 

            Sensor_Data_Digital = 1;    //  

        } 
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         //  

        DATA_tx_buf[10] = Sensor_Data_Digital; 

         //  

        UART1_SendString(DATA_tx_buf, 14); 

        LED_Toggle(); 

        delay_ms(1000); 

    } 

4.  

1̃ ᾢ ױ ᴰ ⌠ Һ ҉ ұ ҉̆Ῥ ST-Link JTAG

⌠ ST-Link JTAG҉̆ ᴏ ѿ USB ⌠PC USB

̆ Һ ҉ ľⱴĿľ⁞Ŀ ᴰ ̂ᴪ LED ̃̆

ᴆ Ȃ 

 

2̃ ױ IAR SWSTM8 1.30ᴆ̆ ..\3-Sensor_ᴰ

\Project\Sensor.ewwȂ 

    

3̃ ₯ľProjectĿҊ ľRebuild AllĿ Ҭ ᴆ ľRebuild AllĿ

ױ ѿҊȂ 
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4̃ ₯ľRebuild AllĿ ̆ ̆ Ȃ 

 

5̃ ױ ⌠ ̆ ₯ľ ĿҬ Download and 

Debug ΏȂ 

 

 

6̃ Ώ ̆ ᴰ Һ׆ ҉ Ҋ ̆ ⌠ USBұ

҉̆ USB2UART USB ⌠PC USB ̆ ұ ΐ̆

ұ ̆ 115200̆8ҩ ᵝ̆ѿҩẢ ᵝ̆ ᵝȂ 

7̃ ᴰ ұ 14ҩ ̆ 1β 2β ̆ 3β

ᴰ ̆ 4β ᴰ ID,5β ID̆פ 6β ⌠11β

ᵝ̆ῒҬ 11β ᴰ ᵝ̆ 12β 13β Ḡ ᵝ̆

14β Ȃ 

ᶛ ̔ ľEE CC 03 01 01 00 00 00 00 00 00 00 00 FFĿ ̆ 11β ҹľ0Ŀ ̆

̆ ľEE CC 03 01 01 00 00 00 00 00 01 00 00 FFĿ , 11β ҹľ1Ŀ

Ȃ 

Ҋ ҹ Ȃ 

̆ ȇ V2.6.pdfȈ Ȃ 
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. ᴰ  

1.  

Â ⱴ ԅ Ȃ 

Â ᴰ ᵬ Ȃ 

2.  

Â ᴆ̔IAR SWSTM8 1.30 

Â ᴆ̔ICS-IOT-CEP ̆ ᴰ ̆USB2UART 

3.  

§ ᴰ  ׃

ᴰ ᶏ ᾣ ῏̆ ᾣ ῏ ѿҩ ᾣ

ѿҩ ᾣ ѿҩ ѿ ҉̆╠ ̆ ᾣȂ ᾣ ₮

ᾣ̆ ’Ҋᾣ Ҍ ⌠ᾣȂᵖ ╠ ̆ᾣ ̆ᾣ

῏Ḃꜚᵬ̆ ₮ѿҩ ῏ └Ḥ ̆℗ ׆̆ ѿ └ꜚᵬȂ

ᾣ ῏ ₃cm⌠₃mҌ׆ ̆ ҙ ȁ ΐ Ȃ 
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3.1 ᾝ ᴆ 

§ ᴰ  

 

3.2  

3.2 ̆ ᾣ ῏U3ʟ ҹ5V̆ ₮Ȃ ̆

U3 1 ₮ ̆Q1 ̆IR_DATAҹᵞ ̕ ̆U3 1 ₮ᵞ

̆Q1 ̆IR_DATAҹ Ȃ STM8 IR_DATA PD3ᵞ

̆ ᴰ ⌠ ̆ ⌠ ̆ ץ ֦

LED3ᵬҹ ̆ ұ ᴰ Ḥ Ȃ 

§ №  

ף Ҋ̔ 

u8 CMD_rx_buf[8];   // פ ‖  

u8 DATA_tx_buf[14]; // ‖  

u8 CMD_ID = 0;  // פ  

u8 Sensor_Type = 0; // ᴰ  

u8 Sensor_ID = 0;   // ᴰ  

u8 Sensor_Data[6];  // ᴰ  

u8 Sensor_Data_Digital = 0; // ᴰ  

u16 Sensor_Data_Analog = 0; // ᴰ     

u16 Sensor_Data_Threshod = 0;// ᴰ ṿ 

/* Ҍ ᴰ ḱ  */ 

    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) 

    {  

        // ᴰ  

        if(!GPIO_ReadInputPin(GPIOD, GPIO_PIN_3)) 

        { 

            Sensor_Data_Digital = 0;    //  

            GPIO_WriteHigh(GPIOD, GPIO_PIN_2); 

        } 

        else 

        { 

            Sensor_Data_Digital = 1;    //  

            GPIO_WriteLow(GPIOD, GPIO_PIN_2); 

        } 

        //  

        DATA_tx_buf[10] = Sensor_Data_Digital; 

        //  

        UART1_SendString(DATA_tx_buf, 14);//ұ  

        LED_Toggle(); 

        delay_ms(1000); 

    } 

4.  

1̃ ᾢ ױ ᴰ ⌠ Һ ҉ ұ ҉̆Ῥ ST-Link JTAG

⌠ ST-Link JTAG҉̆ ᴏ ѿ USB ⌠PC USB

̆ Һ ҉ ľⱴĿľ⁞Ŀ ᴰ ̂ᴪ LED ̃̆

ᴆ Ȃ 

 

2̃ ױ IAR SWSTM8 1.30ᴆ̆ ..\4-Sensor_ᴰ \Project\Sensor.ew

wȂ 
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3̃ ₯ľProjectĿҊ ľRebuild AllĿ Ҭ ᴆ ľRebuild AllĿ

ױ ѿҊȂ 

 

4̃ ₯ľRebuild AllĿ ̆ ̆ Ȃ 

 

5̃ ױ ⌠ ̆ ₯ľ ĿҬ Download and 

Debug ΏȂ 

 

6̃ Ώ ̆ ᴰ Һ׆ ҉ Ҋ ̆ ⌠ USBұ

҉̆ USB2UART USB ⌠PC USB ̆ ұ ΐ̆

ұ ̆ 115200̆8ҩ ᵝ̆ѿҩẢ ᵝ̆ ᵝȂ 

7̃ ᴰ ұ 14ҩ ̆ 1β 2β ̆ 3β

ᴰ ̆ 4β ᴰ ID,5β ID̆פ 6β ⌠11β
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ᵝ̆ῒҬ 11β ᴰ ᵝ̆ 12β 13β Ḡ ᵝ̆

14β Ȃ 

ᶛ ̔ ľEE CC 04 01 01 00 00 00 00 00 00 00 00 FFĿ ̆ 11β ҹľ0Ŀ ̆

̆ ľEE CC 04 01 01 00 00 00 00 00 01 00 00 FFĿ , 11β ҹľ1Ŀ

Ȃ 

Ҋ ҹ  

 

ԓ. ᴰ  

1.  

Â ԅ HDS05ᾝᴆȂ 

Â ԅ ᴰ ᵬ  

2.  

Â ᴆ̔IAR SWSTM8 1.30 
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Â ᴆ̔ICS-IOT-CEP ̆ ᴰ ̆USB2UART 

3.  

§ HDS05׃ 

HDS05ᴰ ῏ ᾝᴆ̆ ᵞ Ҍ ֽ ̆

Ҋ ᵬ̆ ̆ ⌠ ᾢ Ȃ 

HDS  

 ̧ Ҋΐ  

 ̧ ΐ ῏ⱳ  

 ̧ Ҋ ᵬ 

 ̧  

 ̧ ⱬ  

 ̧ ̆  

 

3.1 ᶏ  

 

3.2  
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3.3  

§ ᴰ  

 

3.4 HDS05 

5.4 ̆ STM8PD2HDS05_AD ҹ ̆

ԍ ѿ ṿ̂ ҹ120̃ ̆∞ ̆ ᵞHDS05_IŎ ֦LED3Ȃ

HDS05_ADṿҹ47K / (47K + 150K) * 3.3V = 0.787V̆ ԍHDS05 ᶫ

0.8VȂ Ҭ ̆75% RH 25Ņ ᴆҊ̆HDS05ҹ10K ̆ ̆

₮HDS05_ADҹ0.172VȂ ⱴ ̆ ̆HDS05_AD̆ ѿҩҳ

ṿ̂ ’ ̃̆ 0.172V ̆ AD ҹ0.172 / 3.3 * 1024 = 53̆ AD

ṿ ԍ53 ̆ ֦LED3ᵬҹ ̆Ῥ ұ Ḥᴰ Ḥ Ȃ 

§ №  

ף Ҋ̔ 

 u8 CMD_rx_buf[8];   // פ ‖  

 u8 DATA_tx_buf[14]; // ‖  

 u8 CMD_ID = 0;  // פ  

 u8 Sensor_Type = 0; // ᴰ  

 u8 Sensor_ID = 0;   // ᴰ  

 u8 Sensor_Data[6];  // ᴰ  

 u8 Sensor_Data_Digital = 0; // ᴰ  

 u16 Sensor_Data_Analog = 0; // ᴰ     

 u16 Sensor_Data_Threshod = 0;// ᴰ ṿ 

  /* Ҍ ᴰ ḱ  */ 

    Sensor_Type = 5; 

    Sensor_ID = 1; 



  Ὴꜗ ӫ 

http://www.i-csource.com 66  

    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] = 0xFF; 

    GPIO_Init(GPIOD, GPIO_PIN_3, GPIO_MODE_OUT_PP_HIGH_SLOW); 

     // ADC 

    ADC1_Init(ADC1_CONVERSIONMODE_CONTINUOUS, 

              ADC1_CHANNEL_3, 

              ADC1_PRESSEL_FCPU_D4, 

              ADC1_EXTTRIG_TIM, 

              DISABLE, 

              ADC1_ALIGN_RIGHT, 

              ADC1_SCHMITTTRIG_CHANNEL3, 

              DISABLE); 

    ADC1_Cmd(ENABLE); 

    ADC1_StartConversion(); 

    Sensor_Data_Threshod = 120; 

    delay_ms(1000); 

    while (1) 

    {  

        Sensor_Data_Analog = ADC1_GetConversionValue(); 

        // ᴰ  

        if(Sensor_Data_Analog < Sensor_Data_Threshod) 

        { 

            Sensor_Data_Digital = 0;    //  

            GPIO_WriteHigh(GPIOD, GPIO_PIN_3); 

        } 

        else 

        { 

            Sensor_Data_Digital = 1;    //  

            GPIO_WriteLow(GPIOD, GPIO_PIN_3); 

        } 

         //  

        DATA_tx_buf[10] = Sensor_Data_Digital; 

        //  

        UART1_SendString(DATA_tx_buf, 14); 

        LED_Toggle(); 

        delay_ms(1000); 

    } 

} 

4.  

1̃ ᾢ ױ ᴰ ⌠ Һ ҉ ұ ҉̆Ῥ ST-Link JTAG

⌠ ST-Link JTAG҉̆ ᴏ ѿ USB ⌠PC USB

̆ Һ ҉ ľⱴĿľ⁞Ŀ ᴰ ̂ᴪ LED ̃̆

ᴆ Ȃ 



Ὴꜗ ӫ   

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

 

2̃ IAR SWSTM8 1.30ᴆ̆ ..\5-Sensor_D \Project\Sensor.ewwȂ 

    

3̃ ₯ľProjectĿҊ ľRebuild AllĿ Ҭ ᴆ ľRebuild AllĿ

ױ ѿҊȂ 

 

4̃ ₯ľRebuild AllĿ ̆ ̆ Ȃ 
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5̃ ױ ⌠ ̆ ₯ľ ĿҬ Download and 

Debug ΏȂ 

 

6̃ Ώ ̆ ᴰ Һ׆ ҉ Ҋ ̆ ⌠ USBұ

҉̆ USB2UART USB ⌠PC USB ̆ ұ ΐ̆

ұ ̆ 115200̆8ҩ ᵝ̆ѿҩẢ ᵝ̆ ᵝȂ 

7̃ ᴰ ұ 14ҩ ̆ 1β 2β ̆ 3β

ᴰ ̆ 4β ᴰ ID,5β ID̆פ 6β ⌠11β

ᵝ̆ῒҬ 11β ᴰ ᵝ̆ 12β 13β Ḡ ᵝ̆

14β Ȃ 

ᶛ ̔ ľEE CC 05 01 01 00 00 00 00 00 00 00 00 FFĿ ̆ 11β ҹľ0Ŀ ̆

̆ ľEE CC 05 01 01 00 00 00 00 00 01 00 00 FFĿ , 11β ҹľ1Ŀ

Ȃ 

Ҋ ҹ Ȃ 

̆ ȇ V2.6.pdfȈ Ȃ 
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Έ. ᴰ  

1.  

Â ԅ MQ-3ᾝ ᴆ 

Â ᴰ ᵬ Ȃ 

2.  

Â ᴆ̔IAR SWSTM8 1.30 

Â ᴆ̔ICS-IOT-CEP ̆ ᴰ ̆USB2UART 

3.  

§ MQ-3 ᵣᴰ  ׃

MQ-3 ᵣᴰ ᶏ Ҭ ᵞ ԋ (SnO2)Ȃ

ᴰ Ҭ ̆ᴰ Ҭ ᵣ ⱴ Ȃ

ᶏ ҹҍ ᵣ ₮Ḥ Ȃ 

MQ-3 ᵣᴰ ̆ ץ ȁ ȁ Ȃ ᴰ

̆ ѿ ᵞ ᴰ Ȃ 

̔ 

 ̧ ᵣΐ Ȃ 

 ̧ ̆ᵞ ̆ ꜚ Ȃ 

MQ-3 ᾝᴆ ῤ , Al2O3 ȁSnO2 , ⱴ

ᾝᴆ Ҍ └ ᵣῤ̆ⱴ ҹ ᾝᴆ ᶫԅ ᵬ ᴆȂ

ᾝᴆ ̐ ̆ῒҬ̎ҩ ԍḤ ₮̆̌ҩ ԍ ᶫⱴ Ȃ 

§ ᴰ  
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3.1  

̆MQ-3D ᶫ Vc ⱴ Vh ҹ5V̆ R4ҹ1K

Ȃ׆ Ҭ( ⱴ MQ3 Ύ) ̆ 0.4mg/LҬ̆ᴰ Rsҹ

2K~20K̆ Rs = 10KȂẊ ⌠ ҹ10mg/L ̆ ̆

MQ3 ṿҹ10K * 0.12 = 1.2K̆MQ3_AD = 5V * 1K / (1K + 1.2K) = 2.27V̆AD ҹ

2.27 / 3.3 * 1024 = 704̆ STM8 PD2 AD ṿ ԍ704 ⌠

̆ ֦LED3ᵬҹ Ȃ 

§ №  

ף Ҋ 

 u8 CMD_rx_buf[8];   // פ ‖  

 u8 DATA_tx_buf[14]; // ‖  

 u8 CMD_ID = 0;  // פ  

 u8 Sensor_Type = 0; // ᴰ  

 u8 Sensor_ID = 0;   // ᴰ  

 u8 Sensor_Data[6];  // ᴰ  

 u8 Sensor_Data_Digital = 0; // ᴰ  

 u16 Sensor_Data_Analog = 0; // ᴰ     

 u16 Sensor_Data_Threshod = 0;// ᴰ ṿ 

     /* Ҍ ᴰ ḱ  */ 

    Sensor_Type = 6; 

    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] = 0xFF; 

    GPIO_Init(GPIOD, GPIO_PIN_4, GPIO_MODE_OUT_PP_HIGH_SLOW); 

    // ADC 

    ADC1_Init(ADC1_CONVERSIONMODE_CONTINUOUS, 

              ADC1_CHANNEL_3, 

              ADC1_PRESSEL_FCPU_D4, 

              ADC1_EXTTRIG_TIM, 

              DISABLE, 

              ADC1_ALIGN_RIGHT, 

              ADC1_SCHMITTTRIG_CHANNEL3, 

              DISABLE); 

    ADC1_Cmd(ENABLE); 

    ADC1_StartConversion(); 

    Sensor_Data_Analog = 0; 

    Sensor_Data_Threshod = 400; 

    delay_ms(1000); 

    while (1) 

    {  

        // ᴰ  

        Sensor_Data_Analog = ADC1_GetConversionValue(); 

        if(Sensor_Data_Analog > Sensor_Data_Threshod) 

        { 

            Sensor_Data_Digital = 0;    //  

            GPIO_WriteHigh(GPIOD, GPIO_PIN_4); 

        } 
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        else 

        { 

            Sensor_Data_Digital = 1;    //  

            GPIO_WriteLow(GPIOD, GPIO_PIN_4); 

        } 

         //  

        DATA_tx_buf[10] = Sensor_Data_Digital; 

        //  

        UART1_SendString(DATA_tx_buf, 14); 

        LED_Toggle(); 

        delay_ms(1000); 

    } 

} 

4.  

1̃ ᾢ ױ ᴰ ⌠ Һ ҉ ұ ҉̆Ῥ ST-Link JTAG

⌠ ST-Link JTAG҉̆ ᴏ ѿ USB ⌠PC USB

̆ Һ ҉ ľⱴĿľ⁞Ŀ ᴰ ̂ᴪ LED ̃̆

ᴆ Ȃ 

 

2̃ ױ IAR SWSTM8 1.30ᴆ̆ ..\6-Sensor_D \Project\Sensor.ewwȂ 

    

3̃ ₯ľProjectĿҊ ľRebuild AllĿ Ҭ ᴆ ľRebuild AllĿ

ױ ѿҊȂ 
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4̃ ₯ľRebuild AllĿ ̆ ̆ Ȃ 

 

5̃ ױ ⌠ ̆ ₯ľ ĿҬ Download and 

Debug ΏȂ 

 

6̃ Ώ ̆ ᴰ Һ׆ ҉ Ҋ ̆ ⌠ USBұ

҉̆ USB2UART USB ⌠PC USB ̆ ұ ΐ̆

ұ ̆ 115200̆8ҩ ᵝ̆ѿҩẢ ᵝ̆ ᵝȂ 

7̃ ᴰ ұ 14ҩ ̆ 1β 2β ̆ 3β

ᴰ ̆ 4β ᴰ ID,5β ID̆פ 6β ⌠11β

ᵝ̆ῒҬ 11β ᴰ ᵝ̆ 12β 13β Ḡ ᵝ̆

14β Ȃ 

ᶛ ̔ ľEE CC 06 01 01 00 00 00 00 00 00 00 00 FFĿ ̆ 11β ҹľ0Ŀ ̆

̆ ľEE CC 06 01 01 00 00 00 00 00 01 00 00 FFĿ , 11β ҹľ1Ŀ

Ȃ 

/* Ҍ ᴰ ḱ  */ 

    Sensor_Type = 1;   //ᴰ  

    Sensor_ID = 1;     //ᴰ ID 

    CMD_ID = 1;       //פID 

    DATA_tx_buf[0] = 0xEE;// 

    DATA_tx_buf[1] = 0xCC;// 



  Ὴꜗ ӫ 

http://www.i-csource.com 74  

    DATA_tx_buf[2] = Sensor_Type; 

    DATA_tx_buf[3] = Sensor_ID; 

    DATA_tx_buf[4] = CMD_ID; 

    DATA_tx_buf[13] = 0xFF;// 

Ҋ ҹ Ȃ 

̆ ȇ V2.6.pdfȈ Ȃ 
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҂. ֲᵣ ᴰ  

1.  

Â ԅ DYP-ME003Ȃ 

Â ֲᵣ ᴰ ᵬ Ȃ 

2.  

Â ᴆ̔IAR SWSTM8 1.30 

Â ᴆ̔ICS-IOT-CEP ֲ̆ᵣ ᴰ ̆USB2UART 

3.  

§ ֲᵣ  ׃

ֲᵣ ԍ ꜚ └֟ , ̆ ̆ ᵞ

ᵬ Ȃ ԍ ꜚ , ῒ ᶫ ꜚ └֟ Ȃ 

 

3.1  

§ ֲᵣ ᶏ  

1̃ ѿ№ ∆ ̆ ᴪ ₮0-3 ̆

ѿ№ ῀ Ȃ 

2̃ ᾧ ᾣ ᾧץ̆ Ḥ ֟ ꜚ

ᵬ̕ᶏ ᾧ ꜚ ̆ Ӟᴪ Ȃ 

3̃ ᾝ ̆ ҹ ̆ ᾝ̂AᾝBᾝ̃ᵝԍ
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ң ̆ ֲᵣ׆ ⌠ ׆ ⌠ , ᾣ ⌠ ᾝ ȁ ṿ̆ ṿ

̆ ̆ ֲᵣ׆ Ҋ⌠҉׆ ҉⌠Ҋ׆ ̆ ᾝ Ҍ⌠

ᾣ ̆ ṿ̆ Ҍ Ҍ ᵬ̕ ץ ᶏ ᾝ

ҍֲᵣ ꜚ ̆Ḡ ֲᵣ ᾢ ᾝ Ȃҹԅ

ⱴ ̆ ̆Ӟᶏ ̆ᵖ ңᶷׅ ҉Ҋң

ҩ ȁ ̆ ׅ ҉ץ Ȃ 

 

3.2  

§ ֲᵣ ᴰ  

 

3.3  

̆ᴰ ⌠ֲ ̆ ₮ ̆Q1 ̆IO ₮ᵞ ̕ ⌠ֲ

̆Q1 ̆IO ₮ Ȃ STM8 PD3 IOṿ ᴰ Ȃ

ֲᵣ ֲᵣ ꜚ֟ Ḥ ̆ ֲᵣҌẠ ̆ ̆ᶏ

҉ ֲᵣ ꜚȂ 

§ №  

ף Ҋ̔ 

u8 CMD_rx_buf[8];   // פ ‖  

u8 DATA_tx_buf[14]; // ‖  

u8 CMD_ID = 0;  // פ  

u8 Sensor_Type = 0; // ᴰ  

u8 Sensor_ID = 0;   // ᴰ  

u8 Sensor_Data[6];  // ᴰ  

u8 Sensor_Data_Digital = 0; // ᴰ  

u16 Sensor_Data_Analog = 0; // ᴰ     
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u16 Sensor_Data_Threshod = 0;// ᴰ ṿ 

/* Ҍ ᴰ ḱ  */ 

    Sensor_Type = 7; 

    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] = 0xFF; 

     delay_ms(1000); 

     while (1) 

    {  

        // ᴰ  

        if(GPIO_ReadInputPin(GPIOD, GPIO_PIN_3)) 

            Sensor_Data_Digital = 0;    // ֲ 

        else 

            Sensor_Data_Digital = 1;    // ֲ 

        //  

        DATA_tx_buf[10] = Sensor_Data_Digital; 

            //  

        UART1_SendString(DATA_tx_buf, 14); 

        LED_Toggle(); 

        delay_ms(1000); 

    } 

4.  

1̃ ᾢ ױ ᴰ ⌠ Һ ҉ ұ ҉̆Ῥ ST-Link JTAG

⌠ ST-Link JTAG҉̆ ᴏ ѿ USB ⌠PC USB

̆ Һ ҉ ľⱴĿľ⁞Ŀ ᴰ ̂ᴪ LED ̃̆

ᴆ Ȃ 

 

2̃ ױ IAR SWSTM8 1.30ᴆ̆ ..\7-Sensor_ֲᵣ ᴰ

\Project\Sensor.ewwȂ 
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3̃ ₯ľProjectĿҊ ľRebuild AllĿ Ҭ ᴆ ľRebuild AllĿ

ױ ѿҊȂ 

 

4̃ ₯ľRebuild AllĿ ̆ ̆ Ȃ 

 

5̃ ױ ⌠ ̆ ₯ľ ĿҬ Download and 

Debug ΏȂ 

 

6̃ Ώ ̆ ᴰ Һ׆ ҉ Ҋ ̆ ⌠ USBұ

҉̆ USB2UART USB ⌠PC USB ̆ ұ ΐ̆

ұ ̆ 115200̆8ҩ ᵝ̆ѿҩẢ ᵝ̆ ᵝȂ 

7̃ ᴰ ұ 14ҩ ̆ 1β 2β ̆ 3β
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ᴰ ̆ 4β ᴰ ID,5β ID̆פ 6β ⌠11β

ᵝ̆ῒҬ 11β ᴰ ᵝ̆ 12β 13β Ḡ ᵝ̆

14β Ȃ 

ᶛ ̔ ľEE CC 07 01 01 00 00 00 00 00 00 00 00 FFĿ ̆ 11β ҹľ0Ŀ ̆

ֲ̆ ľEE CC 07 01 01 00 00 00 00 00 01 00 00 FFĿ , 11β ҹľ1Ŀ

ֲȂ 

/* Ҍ ᴰ ḱ  */ 

    Sensor_Type = 1;   //ᴰ  

    Sensor_ID = 1;     //ᴰ ID 

    CMD_ID = 1;       //פID 

    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;// 

Ҋ ҹ  

̆ ȇ V2.6.pdfȈ Ȃ 
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ῇ. ҈ ⱴ ᴰ  

1.  

Â ԅ ҈ ⱴ ᴰ Ȃ 

Â ҈ ⱴ ᴰ ᵬ Ȃ 

2.  

Â ᴆ̔IAR SWSTM8 1.30 

Â ᴆ̔ICS-IOT-CEP ̆҈ ⱴ ᴰ ̆USB2UART 

3.  

§ ADXL345׃ 

ADXL345ѿ ᵞⱳ 3 ⱴ ̆№ (13β)̆ ¤ 

16g Ȃ ₮ ҹ16 βԋ └ ̆ SPI(34 ) I2C

Ȃ 

ADXL345 ꜚ Ȃ ץ ẁ Ҭ ⱬⱴ ̆

ץ ꜚ ‖₯ ꜚ ⱴ Ȃῒ № (3.9mg/LSB)̆ Ҍ⌠1.0£ 

ẁ Ȃ ᴆ ᶫ ⱳ Ȃ ꜚ ꜚ ⱳ ᴋ ҉

ⱴ ҍ ṿ ꜚ Ȃ ₯ ⱳ ץ ᴋ

ꜚᵬȂ ᵣ ⱳ ץ ᴆ Ȃ ֓ⱳ ץ ⌠ңҩҬ

₮ Ҭ ѿҩȂ Ғ≠ Ữ ѿҩ32 ᾢ ᾢ₮ (FIFO) 

‖ ̆ ԍ Ữ ׆̆ Һ ᵞ̆ ᵞ ᵣ ⱳ Ȃᵞⱳ

ԍ ꜚ ׆̆ ץ ᵞ ⱳ ṿ ꜚⱴ Ȃ 

ADXL3453 mm ¦ 5 mm ¦ 1 mm̆14 Ȃ 

 

3.1 ⱳ  

ADXL345ѿ 3 ⱴ ̆ ¤2 g ̆¤4 g ̆

¤8 g ¤16 gȂ ꜚ ‖₯ ꜚ ⱴ ̆Ӟ ⱴ ̆ᶛ ⱬ

ⱴ ̆ᶏ ᴆ ᵬҹẁ ᴰ ᶏ Ȃ ᴰ ҹ ⱴ ̆ ԍ
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Ȃ ԍ ⱴ ̆ ԍ ӊ҉̆ ᶫⱬ ⱬȂ №

ꜚ ̆ Ẓ Ȃⱴ ᶏ Ẓ ȁ №

׆̆ ᴰ ₮ ҍⱴ Ȃ ԍ ⱴ

Ȃ 

 

3.2 ṿ 

̆ ₮҉ ṿ ᴪ ᴆ ӄ Ȃ ṿ̆Ҍ

֓ ᴆҊ ᴋᵥῒ ₮ ᵬ Ҭ ᴆҊ̆ ᴆ

ᵬȂ ṿ ᴆҊ ᵬᴪ ᴆ Ȃ 

§ ұ Ḥ 

SPI ḤȂ҉ ң ’Ҋ̆ADXL345ᵬҹ׆ ȂCS ҉

VDD I/ŎI2C ᶏ ȂCS ҉ VDD I/O └ ꜚ̆ ҹCS

̆ Ҍ Ȃ ̆ ֓ ̆ ᴪ ᴆ

ḤȂSPI Ҋ̆CS Һ └ȂSPII2C ң ᵬ Ҋ̆ADXL345Ώ῀

̆ ADXL345ᴰ׆ ⌠Һ ᴆ Ȃ 

ԍSPĬ 3 4 ̆ 3.3 3.4 Ȃ DATA_FORMAT

( 0x31)Ҭ̆ 4 SPIβ( βD6)̆ 3 ↕ SPIβȂ

ҹ100 pF ̆ SPI ҹ5 MHz̆ (CPOL)= 1 ȁ

ᵝ(CPHA)= 1 Ȃ Һ ᵝ ӊ╠̆ ⱴ⌠

ADXL345̆CS ᵝ ӊ╠ Ȃᶏ 3 SPĬ

SDO ҉ VDD I/O 10 kß Ҋ Ȃ 

          

3.3                                  3.4 

CSҹұ ᶏ ̆ SPIҺ └Ȃ ̆ ᴰ ҹᵞ

̆ᴰ ҹ ȂSCLKҹұ ̆ SPIҺ ᶫȂ ᴰ ̆SCLK

ҹ ȂSDI SDO№≢ҹұ ῀ ₮ȂSCLKҊ ̆

SCLK҉ Ȃ ᴰ ῤ Ώ῀ ҩ ̆ ᵝԍ ѿҩ

ᴰ (MB ̆ 3.5 3.7)R/Wᵝ ᵝȂ ѿҩ ̆



Ὴꜗ ӫ   

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

‖  (8 ҩ ‖) ADXL345Ҋѿҩ / Ώ῀Ȃ

‖Ả ̆ ᵝ Ҭ ̆CS Ȃ Ҍ Ҍ Ώ῀̆ᴰ ӊ

 CS ̆ Ȃ 3.4 ԅ3 SPI Ώ῀ Ȃ

3.5 3.6 №≢ ԅ4 SPI Ώ῀ Ȃ ᴆ ᵬ̆ᴋᵥ

Ṝ 9 10 Ҭ ṿ ȂSPIḤ ԍ ԍ2 MHz 

̆ 3200 Hz1600 Hz₮ Ȃ Ḥ ԍ ԍ400kHz̆

ᶏ 800 Hz₮ ̆▼ᵩ ᴰ ᶛ ⁞Ȃᶛ ̆200 Hz₮

̆ ᵞ Ḥ ҹ100kHzȂץ ԍ ṿ ₮ ̆

ᴪ ⱴ ֟ Ҍ ̆ ҡ Ȃ 

 

3.5  3 SPIΏ῀ 

 

3.6  4SPI  

 

3.7  4SPI /Ώ῀ 

ADXL345 ῀ Ữ ̆ 32 βFIFŎ Һ

ᵞȂ ‖№ ̔ ȁFIFO ȁ ( FIFO ) Ȃ

FIFO_CTL ( 0x38) ῤ FIFO_MODE ᵝ( β[D7 ̔D6]) ̆ Ȃ 

FIFO Ҋ̆xȁyȁz Ữ FIFOҬȂ FIFOҬ ҍ

FIFO_CTL ( 0x38) ᵝ ̆ Ҭ ᵝȂFIFO

̆ ⌠ (xȁy z 32β ) ̆ Ả ȂFIFOẢ

̆ ᴆ ᵬ̆ ̆FIFO ̆ ₯ ⱳ ᶏץ Ȃ Ҭ

̆ ⌠FIFO ԍFIFO_CTL ᵝ ỮṿȂ 
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§ ҈ ⱴ ᴰ  

 

3.3  

ADXL345ҍSTM8 SPI Ḥ̆ INT1 PD2 IOᵬ

ҹҬ ῀Ȃ 

§ №  

ף Ҋ̔ 

u8 CMD_rx_buf[8];   // פ ‖  

u8 DATA_tx_buf[14]; // ‖  

u8 CMD_ID = 0;  // פ  

u8 Sensor_Type = 0; // ᴰ  

u8 Sensor_ID = 0;   // ᴰ  

u8 Sensor_Data[6];  // ᴰ  

u8 Sensor_Data_Digital = 0; // ᴰ  

u16 Sensor_Data_Analog = 0; // ᴰ     

u16 Sensor_Data_Threshod = 0;// ᴰ ṿ 

/* Ҍ ᴰ ḱ  */ 

    Sensor_Type = 8; 

    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] = 0xFF; 

    delay_ms(1000); 

    while (1) 

    {  

        // ᴰ  

        ADXL345_MultiRead(ADXL345_DATAX0, 6, Sensor_Data); 

        //  

        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]; 

        //  
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        UART1_SendString(DATA_tx_buf, 14); 

        LED_Toggle(); 

        delay_ms(1000); 

    } 

void SPI_Config(void)   //SPI 

{ 

    SPI_DeInit(); 

    // 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); 

    /****************************ADXL345∆ ****************************/ 

    ADXL345_WriteReg(ADXL345_DATA_FORMAT,0x2B);  

// Ḥ ; ҹ ⱳ ,4└ SPI ,γ Ҭ ₮,13βῃ№ ,₮

,16g 

    ADXL345_WriteReg(ADXL345_OFSX,0x00); //Xễ; (15.6mg/LSB) 

    ADXL345_WriteReg(ADXL345_OFSY,0x00); //Yễ; (15.6mg/LSB) 

    ADXL345_WriteReg(ADXL345_OFSZ,0x00); //Zễ; (15.6mg/LSB) 

    ADXL345_WriteReg(ADXL345_BW_RATE,0x0E); //1600Hz 

    ADXL345_WriteReg(ADXL345_POWER_CTL,0x28); //Link,ⱳ ;̓͂ ꜚᴡ ,ᴡ ,

ⱳ  

    ADXL345_WriteReg(ADXL345_INT_ENABLE,0x00); //Ҭ ῏  

    ADXL345_WriteReg(ADXL345_INT_MAP,0x00); //INT1 

    ADXL345_WriteReg(ADXL345_FIFO_CTL,0x00); //Ҍᶏ FIFO 

} 

4.  

1̃ ᾢ ױ ᴰ ⌠ Һ ҉ ұ ҉̆Ῥ ST-Link JTAG

⌠ ST-Link JTAG҉̆ ᴏ ѿ USB ⌠PC USB

̆ Һ ҉ ľⱴĿľ⁞Ŀ ᴰ ̂ᴪ LED ̃̆

ᴆ Ȃ 
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2̃ ױ IAR SWSTM8 1.30ᴆ̆ ..\8-Sensor_҈ ⱴ ᴰ

\Project\Sensor.ewwȂ 

    

3̃ ₯ľProjectĿҊ ľRebuild AllĿ Ҭ ᴆ ľRebuild AllĿ

ױ ѿҊȂ 

 

4̃ ₯ľRebuild AllĿ ̆ ̆ Ȃ 

 

5̃ ױ ⌠ ̆ ₯ľ ĿҬ Download and 

Debug ΏȂ 






















































































































































































































































































































































































































































































































































































































































































































































