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 STM32-V6Ầᴧ― 
RL-TCPnetᾨ

  

STM32F429BIT6  

№∏Ḡḹ Ḓῶכּ ԇᴻ 
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 ᾰ⁶                              Ầᴧ―χ￼זּ
Ẑᴹ ᶙᴹ  ᾭ   

1 STM32-V6+ 4.3ḽּכ Ṝ 
Ѯ―+ 4.3ḽRGBṜε480*320/ כּ ᾑζ 

ῶҍԀדӠἴ 

2 STM32-V6+4.3ḽּכḳṜ 
Ѯ―+4.3ḽRGBṜε480*272/ ḳכּ ᾑζ 

ῶҍԀדӠἴ 

3 STM32-V6+5.0ḽּכ Ṝ 
Ѯ―+5.0ḽRGBṜε800*480/ כּ ᾑζ 

ῶҍԀדӠἴ 

4 STM32-V6+ 5.0ḽּכḳṜ 
Ѯ―+ 5.0ḽRGBṜε800*480/ ḳכּ ᾑζ 

ῶҍԀדӠἴ 

5 STM32-V6+7.0ḽּכ Ṝ 
Ѯ―+7.0ḽRGBṜε800*480/ כּ ᾑζ 

ῶҍԀדӠἴ 

6 STM32-V6+7.0ḽּכḳṜ 
Ѯ―+7.0ḽRGBṜε800*480/ ḳכּ ᾑζ 

ῶҍԀדӠἴ 

7 STM32-V6Ѯ― 
ҝѮ― 

ῂῘ ṜιῂҍԀדӠἴ 

(1) Ầᴧ― ᷿￼Ῐ ₩ᶒᴵҨᴅ꜠ Ҁ  

(2) Ἅῶ ѧ￼Ѯ―ᵙӿ ῗ ᵃ￼ιṮầҝᶈ҈Ῐ ₩ᶒᵙҍԀד―  

 
 
 
 

♇֨℅ᶴ ὶ Ҁ 
 
 
 
 

 

  

ᵩQQ:  1295744630         ᵩΉΉχarmfly                          ỉӡԇҷᴺχḠḹ  Ḓכּ

ᵩּכ χ13638617262        χarmfly@qq.com  

ԇᴻ ᶍχwww.armfly.com      Ἡ ᾟὙ ᶔχbbs.armfly.com  

╬Ḫ χarmfly.taobao.com     

 

№∏Ḡḹ Ḓῶכּ ԇᴻ   њўẦᴧ― Ῐ ₩ᶒֺ ᵬ     Ἠὶ Ầᴧεώӗּוғӗ Ὸחζ 

http://www.armfly.com/
https://armfly.taobao.com/category-1165622015.htm?spm=a1z10.1-c.0.0.DND3nO&search=y&parentCatId=857316004&parentCatName=STM32%BF%AA%B7%A2%B0%E5&catName=STM32F429%BF%AA%B7%A2%B0%E5
https://armfly.taobao.com/category-1165622015.htm?spm=a1z10.1-c.0.0.DND3nO&search=y&parentCatId=857316004&parentCatName=STM32%BF%AA%B7%A2%B0%E5&catName=STM32F429%BF%AA%B7%A2%B0%E5
http://www.armfly.com/
http://bbs.armfly.com/
http://armfly.taobao.com/
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11   ặặ׀׀ѭѭ∫∫ַײַײṆṆᶙᶙṦṦԃԃẩẩ ᴂᴂ   

֡ẉⱶ ᴧṝ ιᴿ Ὰғᵝ ᾺἩ ѼῗṖ֧ј ι  ṏѭᶽḲҟ ẸׁѮ╙￼ṇᶚṧ

ԄẪ ᴃ ′  

  1.1 ẸׁѮ╙￼ṧԄẪ ᴃ ′ 

1.2 uIP ᴃ ′ҟ  

1.3 LwIP ᴃ ′ҟ  

1.4 Contiki ⱶ ҟ  

1.5 emb OS/IP ᴃ ′ҟ  

1.6 uC/TCP-IP ᴃ ′ҟ  

1.7 M bed OS ⱶ ҟ  

1.8 FreeRTOS-TCP ᴃ ′ҟ  

1.9 RL-TCPnet ᴃ ′ҟҟ  

1.10 Ở  

 

 

11..11   ặặ׀׀ѭѭ∫∫ַײַײṦṦԃԃẩẩ ᴂᴂ   

ẸׁѮ╙￼ṇᶚṧԄẪ ᴃ ′Ѯ ῶχuIPιLwIPιembOS/IPιuC/TCP-IPιFreeRTOS-TCP

ᵙ RL-TCPnet Ẹⱡι ῶԎḜ￼ ᴃ ′ιᴱῗј ἅҪἍ ι Ἣׁ ֹ￼Ԏѧ֡₲ᴃ ′

ᴅ￼ҟ ᴰᶹιⱶ Contiki ᵙ Mbed OS Ѽ ҃ҟ  

11..22   uu IIPP ᴂᴂ ҞҞ   

uIPѮ ҈זּ 8 ӈᵙ 16 ӈỉίֺᵸ￼ṇᶚṧԄẪ ᴃ ′ ῳִιuIP ᴃ Ԑשּׁיּ′  

ḙ ￼ Adam Dunkels ẦᴧιԎ◊Ҧ יּ C ֒ιẊḢԅẦ◊  

uIP ᴃ ′ῳᶽ￼Ҹמṏῗ ṇ ιFlash ᵙ RAM ∂ṇιᴞὲ҃Ḣᾯ￼ TCP/IP ѧјẂּו￼ז

ι ҃ק ╙ ιӇӠּ҃פ ӡọ Ӕּז￼ᴃ ι ♇ᾣᶈ҃ IP/TCP/ICMP/UDP/ARP Ҏ

Ṗᵙҽ Ṗᴃ іιӠ ҃ԎҦ ￼ ớᵙזּ ‗￼ ḧớ  

ẸׁῳᾺⱱ ῗ uIP1.0ιṰ Ḅᶺẉ≡ῶԜ῭Ὰιɑ ῼ῭ᾺṰ ԅ ᾯᵀֹ Contiki ҃ GitHub

ї ᶊᶍχhttps://github.com/adamdunkels/uip  

http://www.armfly.com/
https://github.com/adamdunkels/uip
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11..33   LLww IIPP ᴂᴂ ҞҞ   

LwIPѼῗּׁשԐ   ḙ ￼ Adam Dunkels Ầᴧ￼Ầ◊ TCP/IPᴃ ′  

LwIPṞ҈ṇᶚṧԄẪ ᴃ ′ιῶῂᾛӐ ￼ᾟὙ ᴵҨ LwIPḫא￼ ♇ῗᶈӠὙ TCP

ᴃ Ѯ ו ￼ᶢ і֟ṈḾ RAM ￼ᴉּזιḜᴱ ֡ײ KB￼ RAM ᵙ 40KBṫᴸ￼ ROM ṏᴵҨ ι

Ӕ LwIPᴃ ′ ᵀᶈӉ ￼ṧԄẪ ѧӔּז LwIPᴃ ′Ѯ ԋ├￼ῗỘ‾֟Ṉԓḕ￼ӔּזᵙҦ

￼ᶽṇι ‾ṏᴵҨ LwIP ҈זּ ◊ῶ ￼ṇᶚẈᴶ  

LwIP￼⸗♇ḅїχ 

É ᾟὙ￼ᴃ  

IP, ICMP, UDP, TCP, IGMP, ARP, PPPoS, PPPoE, DHCP client, DNS client, AutoIP/ APIPA 

(Zeroconf), SNMP agent  

É APIὶᴭ֩ᾭ 

ώӗњ ￼ԓ ᵻ ὶᴭ(Raw API)ιּ҈זώ Ẕּז ẑớ Ҩᴣᴵ Ὅ￼ BSD Socket API (ᶈᶺ

ừ֙їӔּז)  

É Ἓṝו  

ᶺѦ ὶᴭ IP ᴧιTCPὊᶩίֺιRTTӂ ᵙồ Ỡᶶ/ồ ҽ ֺ  

É ẔּזṖ￼ᾟὙ 

HTTP server, SNTP client, SMTP client, ping, NetBIOS nameserver  

 

LwIPᶈẦ◊￼ṇᶚ ᴃ ѧӮ￼⅝ ἄוιẔּזӕѼ Ẃᶺιї ῗḥ ᵙ ԋ￼ҟ ᾰ⁶  

LwIP￼ḥ χhttp://savannah.nongnu.org/projects/lwip/   

LwIP￼ᾰ⁶χhttp://lwip.nongnu.org/2_0_x/index.html   

11..44   CCoo nn tt ii kk ii ◓◓ ҞҞ   

Contiki ￼ԓ⁄Ҩᴣᶽ ֫￼⁄Ọו ѼῗּשּׁיԐ   ḙ ￼ Adam Dunkels Ầᴧ  

Contiki ῗ Ѧṇᶚ￼ιẦ◊￼ι῏ ₔ￼ᶺүח ᴵּ҈זԓḕᴩ ￼ ιᾟὙᶈᴿ Ẉ

ᴶі Contiki ῳẶᶽ￼ ῗḜ￼ ו ιώӗ҃Ặᶽ￼Ӊו Ҋ ӡιContiki ᾟὙḢᾯ‰֝

￼ IPv6 ᵙ IPv4 Ҩᴣ ֡ẉᾺ֧￼Ӊו ῂ ‰֝χ6lowpan ιRPLιCoAP  ḅ‛Ӕּז Contik  ￼

ContikiMAC ᵙᴵҶ ￼ וᵸיּ ιᴏӔῗῂ כӗּ−כּזᵸѼᴵҨӔּיּ  

⁞Ὧ Contiki ḥΆ￼ ῎ιẸׁ￼ḧӈṏῗχẦ◊￼ⱶ ιṄӉἄ  Ӊו ￼ ᶵ ὶֹ

ι Ặל￼ ו ‗ấᶶ ￼ῂ  

῭ᶺ Contiki ԋ￼ ᴵҨіԎḥ χhttp://www.contiki -os.org/  ҃  

 ̧ ᵲ Adam Dunkels 

╦ ב Ї ᴂԋ └ uIPЇLwIP Contiki ᵲ Їל װ ᴂ ԋ Ґɼᵲ  

http://www.armfly.com/
http://savannah.nongnu.org/projects/lwip/
http://lwip.nongnu.org/2_0_x/index.html
http://www.contiki-os.org/
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ῗḪ wiki ҏ ב֙҅ Еhttps://en.wikipedia.org/wiki/Adam_Dunkels   

11..55   eemm bb OOSS// IIPP ᴂᴂ ҞҞ   

embOS/ IP ῗ SEGGER֧ᵝ￼ ớ ṇᶚ ᴃ ′ιṰ Ḿ ẙ ו ᵙᴉּז Ҹקι

C ֒ι֡ѶᴵҨּ҈זүӍ CPUі ḜῗӐѭ embOS ḫῊᾛӐ ѧ ҭḕᶈ￼  

embOS/IP ו￼ ⸗ớḅїχ 

É ᵍῶ ӆ ANSI C ѧ socket .h ￼᷃ᾰҭιḅ‛ ѦẔּז ẑῗּז‰֝ C Socket ֒￼ι ѱӔּז

embOS/IP Ṅ‖ԎΆӝ ₔ  

É ớ  

É Ҧ ḳ ṇ  

É ᴅ῏ּז  

É ῂ  

É ּ҈זᶺүעחᶫ￼ ιᴵҨ үӍ RTOS Ӕּז  

É ᾟὙ ồớ ￼ ᾭὯᶶֺ  

É ‰֝￼ Socket ὶᴭ  

É ᾟὙᴝḊ Socket  

É Ἅῶ֩ᾭ ῶ ᶩⱱ   

É ὶᾭ ҝᴩԓḕḳ ֺ  

É ᾭὯץ  

É טҦ ᾟὙᶽ ֫Ẃ ￼ ᶵ  

É Ὴᴵ  

É ᾟὙ PPP/PPPOE  

É ᾟὙᴿ іṖᴃ  

É ᾟὙᶽ ֫Ẃּז MCU Ṿ MAC ᵙᶹ MAC  

 

ԏӌᾟὙᴃ ᵙו ḅїχ 

http://www.armfly.com/
https://en.wikipedia.org/wiki/Adam_Dunkels
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῭ᶺ embOS/IP ԋ￼ ᴵҨіԎḥ χhttps://www.segger.com/embos - ip.html  ҃

ᴰᶹ embOS/IP ῗᾠ ￼ιᾠ ‰֝ χhttps://www.segger.com/pricelist -embos - ip.html   

11..66   uuCC// TTCCPP-- IIPP ᴂᴂ ҞҞ   

uC/TCP-IPῗ M icrium ᴧṵ￼ṇᶚᴃ ′ι Ѧᴃ ′јӵ uCOS ѱᶺҚᴞᾇӔּזιᵼѭ◊ ῗ

јẦ◊￼ιἍҨ ⅝ uCOS ι uC/TCP-IP￼Қ ẂṈ  

ј ҡ 2017 ẉẦḊιM icrium ὸ֧҃ ẪᶃẻẦᴧẈᴶאָ Platform Builder ιἔ ԅ ὸẍ uCOS

ᴣԎἍῶѧ ҭιҨᵅẔ ҺῶјṈҚᴞּז  

http://www.armfly.com/
https://www.segger.com/embos-ip.html
https://www.segger.com/pricelist-embos-ip.html
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uC/TCP-IPᾟὙ￼ו ḅїχ 

OSI Model  TCP/IP Model  

(Dod)  

´F2WFS- IP 

Internet Protocol Suite  

Application  Application  HTTP, FTP, DNS, SMTP, POP3, SNTP, TELNET, TFTP, SSL, DHCP 

Presentation  

Session 

Transport  Transport  TCP, UDP 

Network  Internet  IPv4, IGMP, ICMPv4, ARP IPv6, MLDP, ICMPv6, NDP 

DataLink  Network Access  IF / 802x  

Ethernet  WiFi 

Physical Ethernet Driver  PHY Driver  WiFi Driver  WiFi Manager  

῭ᶺ uC/TCP-IP ԋ￼ ᴵҨіԎḥ χhttps://doc.micrium.com/display/TCPIPDOC34  ҃

ᴰᶹιuCTCP/TCP-IPѼῗᾠ ￼  

11..77   MM bb eedd   OOSS◓◓ ҞҞ   

M bed OS ῗ ARM ḥΆ ѣẉᾺὸ֧￼ιᴧṝ ιῗ њѭⱶ  (IoT) ѧ￼ ᶵ ￼Ầ

◊ṧԄẪᾛӐ ᾛӐ Ẃ ᵀ╧ᴣΰ ᶝṴ ΰ Ḳẛᵙ ἊẪ ᶵ ᶟ￼Ẕּז ẑ  

M bed ᾛӐ ᶈỉίֺᵸіṞ҈ M bed  IoT ᶵ￼ḭἋ ֫ιњѭ M bed ᶵ ὶᵸ M bed

ᶵῸחᵸᵙ M bed ḭἋ ᵀӔּז Ở￼ ι Ẉᴶώӗ҃ԅ ￼ IoT ֘Άιҡ ט

Ầᴧעᶫ ҭ ẦᴧṪԏֹⱶ ҉ ￼  ῸחιҨӝ ᶼᶽ ₩ֳấᵙ IoT ᶵ  

M bed ᾟὙҨᶿ ιWiFiιIPv6ι6LoWPAN ᵙ Bluetooth Low Energy (BLE) ῭ᶺ Mbed ԋ￼

ᴵҨіԎḥ χhttps://www.mbed.com/en/  ҃  

11..88   FFrreeeeRRTTOOSS-- TTCCPP ᴂᴂ ҞҞ   

FreeRTOS-TCP ᴃ ′ῗ FreeRTOSḥΆᶈ 2016 ẉẉִᴧṵ￼ιѼῗẦ◊ԁ ￼ιῶԌ ᴵҨ

їιḥΆᶊᶍχhttp://www.freertos.org/FreeRTOS -Plus/FreeRTOS_Plus_TCP/index.html   

ẸׁᾟὙ￼ו ḅїχ 

ה  Berkeley  Sockets API  

ᾟὙ Berkeley sockets API   FreeRTOS_socket() 

ᾟὙ TCP◌  FreeRTOS_setsockopt()  

ᾟὙ Ԅι Ḡԅ￼ API FreeRTOS_bind() 

http://www.armfly.com/
https://doc.micrium.com/display/TCPIPDOC34
https://www.mbed.com/en/
http://www.freertos.org/FreeRTOS-Plus/FreeRTOS_Plus_TCP/index.html


῎̓́   

WWWWWW.. AARRMMFFLLYY.. CCOOMM                   SSTTMM3322-- VV66 RRLL-- TTCCPPnneett  

22001177 0099 2266             ̔̔11..00                                                          88      ԊԊ  11449944    

ᾟὙ ARP, DHCP, DNS, LLMNR, NBNS FreeRTOS_listen() 

ᾟὙ Gratuitous ARPs εῂᾥ ARRἆԁ ARPζ FreeRTOS_connect() 

ᾟὙ ỗ IPιAuto -IPᵙ DHCP FreeRTOS_accept() 

ᾟὙᵻ ֩ᾭὶᴭ FreeRTOS_send() / FreeRTOS_sendto() 

ᾟὙᾭὯ֫ץⅎҽ  FreeRTOS_recv() / FreeRTOS_recvfrom()  

FreeRTOS-TCP￼ἐԛᶈ ￼ṫӚ֯ іι⅝ LwIP￼ᾰ⁶ḄỄᶺ  

 

11..99   RRLL-- TTCCPPnneett ᴂᴂ ҞҞ   

RL-TCPnetῗ KEILᴧṵ￼ιו Ѽ⅝ ԅ ҈יּ RL-TCPnetῗ ᾨ ￼ιњ ᶈ 4

҃ҟ ι ṏјԜṝẦ ҃  

 

http://www.armfly.com/
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11..1100     

  Ѯ ѭᶽḲ ҃֡₲Ѯ╙￼ṧԄẪ ᴃ ′ι ᶽḲḾẸׁ￼ṇᶚṧԄẪ ᴃ ′ῶ Ѧ

ᾯӌ￼҃ ιԋ҈ ֡₲ṧԄẪᴃ ′￼῭ᶺ ᴵҨіԎḥ ҃ ᵙḙѽ  

  

http://www.armfly.com/
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22   ṦṦԃԃẩẩ ᴂᴂ ᶡɟּ︠︠רּר   

  ᾨ ѭᶽḲҟ ṧԄẪ ᴃ ′ᶢ ι  Ӿ ᶽḲῶ Ѧԅ ￼ ιᵅ ѧҺѭ

ᶽḲ ᴃ￼ֹזּ  

ᶢ ᾯת ︣ẙ︣ ιwiki ︣  

2.1 ִḙ ώ  

2.2 TCP/IPᴃ ′ ҟ 

2.3 TCP/IPᴠ ₩ᶚ 

2.4 OSIᴠ ₩ᶚ 

2.5 RL-TCPnet ᵙᴠ ₩ᶚ￼ḾẔԋ  

2.6 ᴃ ᾠẹᾰҭ RFC 

2.7 Ҩᶿ ᵙ IEEE 802.3 

2.8 ԋ  

2.9 Ở  

 

 

22..11   ֳֳḘḘ ὝὝ   

É ᴃ ′╧ᴣֹ￼ ♇ Ẃᶺι ћᾺ￼ ѼῗṖ֧ј Ӈῗ ￼ᶢ ῗ Ẃ

ῶọ ᶊḙѽ їιὸ ѿ TCP/IP ᴒ 1ιᴒ 2 ᵙᴒ 3 ḅ‛ ệѿ ᶿᴜι≡ῶḙѽ￼

ιᴵҨדט ᴒ 1￼ׁ֡ ιῶѦ‟і￼ ιⱡᵅῶҜѱј῎︢￼ ♇ι іᾆ ᴏᴵ ᶈא

Ά ￼ ᶾ ᶊιḙѽѼỄΆӝι ṎԎὸ wiki ︣ ι ♇∆Ở￼ Ẃԅ ι⸗ָῗ

֧￼ᴠ ᾳι ẂӪệ  

ј ι ῗὸ ᶽḲ ᶊḙѽ їι ‾ἑ ῶ ԅṕ￼ỵ ιḾ ♇￼ Ѽԅ  

É Ḿ҈  ￼ TCP/IP ᴠ ₩ᶚῶѦ҃ ᴏᴵι Ҩᶿ ֫⅝ ιṸῺᶽḲᴵҨᶺ

ԋ ᾳ ḙѽ  

22..22   TTCCPP// IIPPᴂᴂ  ҞҞ  

Ҋ ᴃ ῀εInternet Protocol Suite ζῗ Ѧ ӡ₩ᶚιҨᴣ ᾯѦ ҽ ᴃ Ḳ῀ιѭ

Ҋ ￼ᶢ ӡ‟‗ ḜẂ ѭ TCP/IPᴃ ε͂TCP/IP Protocol Suite ιἆ TCP/IP Protocols ζι

TCP/IP  

http://www.armfly.com/


῎̓́   

WWWWWW.. AARRMMFFLLYY.. CCOOMM                   SSTTMM3322-- VV66 RRLL-- TTCCPPnneett  

22001177 0099 2266             ̔̔11..00                                                          1111      ԊԊ  11449944    

ᵼѭ ᴃ Ḳ῀￼ѣѦ⁄Ọᴃ χTCPεҽ ίֺᴃ ζᵙ IPε ᴃ ζιѭ Ḳ῀ѧῳΈ ￼

‰֝ ћ ᴃ ῞ ￼Ṗ֫זּ ‗ιẸᶺѦṖ₭￼ᴃ ԊᵃṪӐῊι ӆ   ḙѧ￼ᶤ′ι

ᵼ℅ᴡ ѭ TCP/IPᴃ ′εTCP/IP Protocol Stack ζ Ҏᴃ ῳΈᴧ◊҈ ᶂᶂ ε ֒ѭ DoDζ

￼ ARPAεAdvanced Research Projects Agency Network ιARPANETζ ιᵼ℅Ѽ Ӑ DoD

₩ᶚεDoD Model ζ Ѧᴃ Ҋיּ Ṫ үח ἴ  

TCP/IP ώӗ♇Ḿ♇￼ ὶ ֺιṄᾭὯẔ ḅӍṂ ḧᶍ ҽ Ҩᴣᶈיּ ￼ᶊḅӍὶᾠι

ק֝‰Ҩז ḜṄ ҭ ӡ Ἲ ѭᵺѦἺק Ṗι ᴨᴃ ᶤ′￼ΆẪιָ֫ḫאјᵃ ӡᴃ

ᴃ ї￼ᴿ ᴃ ιӘԎו јᵃι ָ֫ặṞֹ ᵺѦṖ₭ ‗ѳѧιẂ ѭῗ ѓṖ￼ק OSI

₩ᶚ ї ἅҪṏָ֫ TCP/IPᴠ ₩ᶚᵙ OSIᴠ ₩ᶚ  

22..33   TTCCPP// IIPPᴟᴟ ⁴⁴ᶙᶙ  

TCP/IPᴠ ₩ᶚῗ ӾּיARPANETἍӔּז￼ ӌ ‗ Ѧӌ ‗ᶈḜ￼ѣѦѮ ᴃ TCP

ᵙ IP֧אҨᵅ ѭ TCP/IPᴠ ₩ᶚ ᴃ Ԋ֫ѭᵺṖχẔּזṖιҽ Ṗι Ṗᵙ Ṗ  

 ̧ APRANET 

ARPANET ЃU.SЉDepartment of DefenseЇDoDЄ ꜡ ɼ √Ї ԋ 

Ὺ ɼ ₉ ҲЇ ԋ ɼ  

ARPANET ҿῊ ԝ - ɼ √ ARPANETԓ 1990 ӊ ῗ ɼ 

 

É ẓⱴṕ(Application Layer)  

ẔּזṖּ҈זᵇּזἋώӗ Ẃּז￼Ẕּז ẑι⅝ḅּכḒ ҭ ᾰҭҽ ︡ẹ ⅛ ѦẔ

Ṗᴃזּ ҺӔֹּזѣѦҽ Ṗᴃ ѳ χ ᵇ ὶ￼ TCPҽ ίֺᴃ ᵙῂ ὶ￼ UDPּז

ἋᾭὯἵᾰᴃ  

ᶈ TCPᴃ і￼ Ṗᴃ χ 

 ̧ HTTPεHypertext Transfer Protocol ι ᾰ ҽ ᴃ ζιѮ ῞҈זּ ╞  

 ̧ HTTPSεHypertext Transfer Protocol over Secure Socket Layer, or HTTP over SSL ιḠԅ

ᾰ ҽ ᴃ ζ,HTTPᴃ ￼Ḡԅⱱ   

DHCP D̆NS F̆TP H̆TTP P̆OP3 S̆MTP̆

TELNET̆SSL̆é 

 
TCP/UDP 

IP̆ICMP̆IGMP̆ARP̆RARP̆é 

Ethernet(IEEE 802.3)̆é 

Application layer 

Transport layer 

Network layer 

Link layer 
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 ̧ FTPεFile Transfer Protocol ιᾰҭҽ ᴃ ζιּ҈זᾰҭҽ  

 ̧ POP3εPost Office Protocol, version 3 ι ṕᴃ ζιᾠ ҭּז  

 ̧ SMTPεSimple Mail Transfer Protocol ι ᴅ ҭҽ ᴃ ζιּזᴧ Ḓכּ ҭ  

 ̧ TELNETεTeletype over the Network ι ҽζιכּ Ѧ εterminal ζ︡ ֹ  

 ̧ SSHεSecure Shellιּ҈זῲҦḠԅớṮ￼ TELNETζιּז҈זḸḠԅ︡  

ᶈ UDPᴃ і￼ Ṗᴃ χ 

 ̧ BOOTPεBoot Protocol ιᵏטᴃ ζιẔּ҈זῂ ᶵ  

 ̧ NTPεNetwork Time Protocol ι Ὴ ᴃ ζιּ҈ז ᵃℓ  

 ̧ DHCPεDynamic Host Configuration Protocol ιטỗѮ  ᴃ ζιטỗ IPᶊᶍ  

ԎҤχ 

 ̧ DNSεDomain Name ServiceιᶟᵄῸחζιּ҈זḢἄᶊᶍἧι ҭ ᴧ ṪӐε ᶈ TCP

ᵙ UDPᴃ іζ  

 ̧ ECHOεEcho Protocol ιẔ ᴃ ζιּ҈ז ᴣ╜ Ẕ Ὴ ε ᶈ TCPᵙ UDPᴃ іζ  

 ̧ SNMPεSimple Network Management Protocol ι ᴅ ᴃת ζιּ҈ז ӡỤ￼ᾠ

ᵙ ת  

 ̧ ARPεAddress Resolution Protocol ιᶊᶍ ‘ᴃ ζιּט҈זỗ ‘Ҩᶿ ҭ￼ᶊᶍ  

É Ҽ ṕ(Tramsport Layer)  

ҽ Ṗ￼ᴃ ι ᶼ ֘ ḅ ֹ ￼ᴵ ớεᾭὯῗᵋṰ ֹ ￼ᶊζᵙӠ ᾭὯὟⱢ⃰

￼ ẑֹ ‾￼ ᶈ ṖḧѲ҃ѣѦ ֹ ￼ᴃ   

 ̧ ҽ ίֺᴃ (TCPιTransmission Control Protocol)  

TCPῗ ᵇ ὶ￼ᴃ ιḜώӗᴵ ￼ἵᾰҽ ᵙḾіṖẔּז￼ ὶῸח ѭ℅ι ҃ᶢ ￼ᾭ

Ὧҽ ᶹιḜ ῶᴵ ớӠ ╙ ίֺ ᶺ ᶶּז ҸӾ ᵙḠԅớίֺ ו  

 ̧ ἋᾭὯἵᴃזּ (UDPιUser Datagram Protocol)  

UDPῗ ᵇῂ ὶ￼ᾭὯץ￼ᴃ ιḜῗ Ѧјᴵ ᴃ ιᵼѭḜј₅ᾭὯץῗᵋṰ ֹ

￼ᶊιẊћјӠ ḜҪὟ ẑֹ ḅ‛ ѦẔּז ẑ Ҏ⸗ớι Ḝọ ₅╜ᵙֶᾸι

ἆ Ӕּז TCPᴃ UDP ￼ԐᶚớẔּזῗὟῊֹ ⅝ᴵ ớ῭ ￼ᶋᵀι⅝ḅ╙Ḑӌε

ᵙ ζ  

É ṕ(Internet Layer)  

ṖῗᾯѦӌ ‗￼ԋ ֫ιԎו ῗӔѮ ᴵҨἫ֫ ᴧỀүӍ ιẊӔ֫ ꜠ ᶊ

ҽᵇ ‰ Ҏ֫ ᴵ ￼јᵃיּ ιֹ ￼ ẑᵙᴧ ￼ ẑѼᴵ јᵃ Ṗḅ‛ ẑ

ᾠᴧι ѱṏọ ᶴתḾ֫ ￼ὴẑ ṖӔּזᵼ⸗ ᴃ (IPιInternet Protocol) TCP/IP

ᴠ ₩ᶚ￼ Ṗᵙ OSIᴠ ₩ᶚ￼ Ṗᶈו і Ẃ ӆ  

É ṕ(Network Access Layer)  

Ṗᶈ TCP/IPᴠ ₩ᶚѧẊ≡ῶ ὼ ιᴱῗὝ֧Ѯ ọ Ӕּז• ᴃ љ  
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22..44   OOSSII ᴟᴟ ⁴⁴ᶙᶙ  

Ầᾣ Ҋ ᴠ ₩ᶚ (Open System Interconnection Reference Model ι OSIζῗᶂ ‰

ק֝ ISOᵙᶂ כἵּכּ ᵛ ḌᵔҺ CCITT ᵀֺḧ￼Ầᾣ Ҋ ᴠ ₩ᶚιѭẦᾣẪҊ ӡỤ

ώӗ҃ ו ‗￼‟ ḜҡӉֹ ָ֫ῗχⱶתṖ ᾭὯ Ṗ Ṗ ҽ Ṗ Һ Ṗ

ṖᵙẔּזṖ  

TCP/IPᴠ ₩Ẫᵙ OSIᴠ ₩ᶚῂ│ӮֹḢԅש ιї ￼ᶃ Ῐ ҃ TCP/IPᵙԎḜ￼ᴃ ᶈ OSI

₩ᶚѧ￼ᶽ ӈ χ 

OSI₩ᶚ ו ὼ  

ẔּזṖεapplication layer ζ ẔּזṖῸחι⅝ḅχHTTP SMTP SNMP FTP Telnet SIP SSH

NFS RTSP XMPP Whois ENRP 

Ṗεpresentation layer ζ ᾭὯ￼ ẻẪιזḸᵙ ḸιἫ ᵸ ԋ￼ᾭὯ Ὥἄ꜠ ҈ ᵸ￼ᾭὯ

ḧᾭὯ￼Ẫק ιᾭὯẪ￼ Ὥ ι⅝ḅχXDR ASN.1 SMB

AFP NCP 

Һ Ṗεsessionζ ѭấ Һ Ẫ ӡιίֺᾭὯ⃰ ᶊὶᾠᵙᴧ ι⅝ḅχASAP SSH ISO 

8327 / CCITT X.225 RPC NetBIOS ASP IGMP Winsock BSD sockets 

ҽ Ṗεtransport layer ζ ίֺᾭὯҽ ￼ ẑ ҽ ￼Ỡᶶ ιӠ ӡ￼ᵝ ι⅝ḅχTCP

UDP TLS RTP SCTP SPX ATP IL 

Ṗεnetwork layer ζ ᾭὯҽ ￼ יּ Ὅἆѧ ι⅝ḅχIP ICMP IPX BGP OSPF

RIP IGRP EIGRP ARP RARP X.25 

ᾭὯ Ṗεdata link layer ζ ṄⱶתṖᾠֹ￼ӡᴺεӈẑ֯ζ ἄῶỴѲ￼ᾭὯιώӗҽ ίֺ ᾭ

Ὧҽ ίֺ╙ ι⅝ḅχҨᶿ ҧⱲע HDLC ṿѧ ISDN ATM

IEEE 802.11 FDDI PPP 

ⱶתṖεphysical layer ζ ḧ҃ ӡῊӔּכּ￼ז ὶᵸ ↔כּ￼ ιҨḫא ᶵ ￼ӡᴺҽ ι

⅝ḅχ ῂ כּ ӿ  

22..55   RRLL-- TTCCPPnneett ᵘuᴟᴟ ⁴⁴ᶙᶙַײַײḽḽẓẓԊԊ   

ѭ҃῭Ḅ￼ TCP/IPᴠ ₩ᶚιOSIᴠ ₩ᶚᵙ RL-TCPnet ᴃ ′￼ḾẔԋ ι ֺ҃ḅї￼

ι ῗѦᶽ ￼ Ả  

ISO 7-Layer Model Internet 4-Layer Model 
ñReal Worldò 

Embedded System 

Application 

Application 

Application 

Presentation 

TCP/IP Stack 
Session 

Transport Transport or Service 

Network Network or Routing 

Data Link 
Network Access or Similar 

Ethernet Controller 

Physical Hardware 
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іיּ ￼ ᴵҨ ֧ιTCP/IPᴠ ₩ᶚѧ￼ ṖḾẔ￼ṏῗḫ ẔּזῊ￼ MAC+PHYιҽ Ṗ

ᵙ Ṗῗּי RL-TCPnet ᴃ ′ḫא￼ι ẔּזṖṏῗ RL-TCPnet ᾟὙ￼ TelnetιSMTPιHTTP  

22..66   ᴂᴂ ᾁᾁẸẸᾑᾑҬҬ RRFFCC  

RFCεRequest For Comments ζῗּיҊ Ṫ үח IETFᴧṵ￼ ֯ᶵốẹ ᾰҭᾠ ҃ῶ

ԋҊ ￼ ԋӡỤιҨᴣ UNIX ᵙҊ ᾰҭιẊҨ￼ת ᴺὴḧ ׁ RFCᾰҭῗּיҊ ᴃҺ

ISOC ᴧי  

RFCḊ҈ 1969 ẉιּיᾹ ¶Ԁ Ԁּז ẹῶԋARPANETẦᴧ￼ ⃰Ẫᾰ⁶ιῳ ◗ᴪѭּז

ẹҊ ᴃ ￼‰֝ᾰҭ ᶢ ￼Ҋ ӡᴃ ᶈ RFCᾰҭԓ ῶ ῎ RFCᾰ

ҭ ᶹזԄ ᶺ￼ ᶈ‰֝ԓιӕḅḾ҈Ҋ ᾺẦᴧ￼ᴃ ᴣᴧṝѧἍῶ￼ ẹ  

ᶽḲᶈḙѽѧ ҃ ԏӌ￼ ᴃ ιI Ҩ ὶіḥ χhttps://www.rfc -editor.org/  ᾆ ᴏᴵι

ṄѮ ￼֡Ѧᴃ ᶊᶍ ֧֯ιΆӝᴠ  

RFC#  Ὓ  

[RFC 768]  UDP - User Datagram Protocol  

ї ᶊᶍ: ftp://ftp.rfc -editor.org/in -notes/rfc768.txt  

[RFC 791]  IP -  Internet Protocol  

ї ᶊᶍ: ftp://ftp.rfc -editor.org/in -notes/rfc791.txt  

[RFC 792]  ICMP - Internet Control Message Protocol  

ї ᶊᶍ: ftp://ftp.rfc -editor.org/in -notes/rfc792.txt  

[RFC 793]  TCP - Transmission Control Protocol  

ї ᶊᶍ: ftp://ftp.rfc -editor.org/in -notes/rfc793.txt  

[RFC 821]  SMTP - Simple Mail Transfer Protocol  

ї ᶊᶍ: ftp://ftp.rfc -editor.org/in -notes/rfc826.txt  

[RFC 826]  ARP - Ethernet Address Resolution Protocol  

ї ᶊᶍ: ftp://ftp.rfc -editor.org/in -notes/rfc826.txt  

[RFC 951]  BOOTP - Bootstrap Protocol  

ї ᶊᶍ: ftp://ftp.rfc -editor.org/in -notes/rfc951.txt  

[RFC 959]  FTP - File Transfer Protocol  

ї ᶊᶍ: ftp://ftp.rfc -editor.org/in -notes/rfc959.txt  

[RFC 1034]  DNS - Domain names -  concepts and facilities  

ї ᶊᶍ: ftp://ftp.rfc -editor.org/in -notes/rfc1034.tx t  

[RFC 1035]  DNS - Domain names -  implementation and specification  

ї ᶊᶍ: ftp://ftp.rfc -editor.org/in -notes/rfc1035.txt  

[RFC 1042]  IE-EEE -  Transmission of IP datagrams over IEEE 802 networks  

ї ᶊᶍ: ftp://ftp.rfc -editor.org/in -notes/rfc1042.txt  

[RFC 1122]  Requirements for Internet Hosts -  Communication Layers  

ї ᶊᶍ: ftp://ftp.rfc -editor.org/in -notes/rfc1122.txt  

[RFC 1123]  Requirements for Internet Hosts -  Application and Support  

ї ᶊᶍ: ftp://ftp.rfc -editor.org/in -notes/rfc1123.txt  
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[RFC 1661]  PPP - Point - to -Point Protocol  

ї ᶊᶍ: ftp://ftp.rfc -editor.org/in -notes/rfc1661.txt  

[RFC 1939]  POP3 - Post Office Protocol -  Version 3  

ї ᶊᶍ: ftp://ftp.rfc -editor.org/in -notes/rfc1939.txt  

[RFC 2131]  DHCP - Dynamic Host Configuration Protocol  

ї ᶊᶍ: ftp://ftp.rfc -editor.org/in -notes/rfc2131.txt  

[RFC 2616]  HTTP - Hypertext Transfer Protocol --  HTTP/1.1 

ї ᶊᶍ: ftp://ftp.rfc -editor.org/in -notes/rfc2616.txt  

22..77   ҧҧᶾʒ ᵘu IIEEEEEE  880022..33  

εҨᶿ ᶈ TCP/IPᴠ ₩ᶚѧιṞ҈ Ṗ ֫ζ 

Ҩᶿ Ethernet ῗ  ṕᶟ Ἡ ιּי Xerox ԇᴻֳấẊּי Xerox Intel ᵙ DECԇᴻ ᵀ

Ầᴧ￼ᶢṾṕᶟ Ҩᶿ љ IEEE802.3 ֯‰֝ ӆιIEEE ￼ IEEE 802.3‰ֺ֝ḧ҃Ҩᶿ

￼Ἡ ‰֝ιḜ ḧ҃ץὐⱶתṖ￼ Ḓӡᴺᵙҟכּ Ṗᴃ ￼ԓḳ Ҩᶿ ῗ ׁẔּזῳ῞

￼ṕᶟ Ἡ ιᴨҦ҃ԎҤṕᶟ ‰֝ιḅҧⱲע FDDIᵙ ARCNET  

Ҩᶿ ￼‰֝ὂἓ ‗ѭỞ ᶚὂἓιӇ ׁ￼ồ Ҩᶿ ε100BASE-T‰֝ζѭ҃֟Ṉ֗ ιṄ

ώ ￼ ẙᵙӔּזᾦꞌῳᶽקιӔּזҐὭ εSwitch hub ζ ὶᵙ ḅ℅ ιҨ

ᶿ ￼ὂἓ ‗ṏἄ҃ῐᶚιӇᶈ іιҨᶿ ҠⱡӔּזỞ ᶚὂἓᵙ CSMA/CDεCarrier Sense 

Multiple Access/Collision Detection ιᴏ └ᶺ / ᾖә╜ζ￼Ở Ἡ   

ї Ҩ ꞌ￼јᵃιѭᶽḲҟ ‰֝Ҩᶿ ιồ Ҩᶿ ᵙ׳ӽҨᶿ  

2.7.1   ֜ҧᶾ α10M bspβ 

ΈῼҨᶿ ᴱῶ 10Mbps ￼ᵉᵆ ῊιӔּז￼ῗṾῶ֗ ₅╜￼ └әᵎᶺ εCSMA/CDι

Carrier Sense Multiple Access/Collision Detection ζ￼ ίֺΆ│ Έῼ￼ 10Mbps Ҩᶿ

ѳѭ‰֝Ҩᶿ ιҨᶿ ᴵҨӔּז ᵃ כּ ᵃ כּ Ṝ ᴥ Ṝ ᴥ ᵙӿ ᶺ ҽ

ҟ ὶ Ẋћᶈ IEEE 802.3‰֝ѧιѭјᵃ￼ҽ ҟ ֺḧ҃јᵃ￼ⱶתṖ‰֝ιᶈ Ҏ‰֝ѧ

ׁ ￼ᾭḔ ҽ ẙιᴅӈῗɒMbpsɓιῳᵅ￼ ѦᾭḔ ᴅⅎ ẙεᶢ֝ᴅӈῗ 100 ζι

Base ɒᶢṾɓ￼ỴộιBroad Ҧ ɒḴṾɓ  

É 10BASE-5εᴡ εThick Ethernet ζἆ כּ ζχῳΈḫא 10 Mbit/s Ҩᶿ Έῼ IEEE‰

֝ιӔּזᴅ⁞ RG-11 ᵃ כּ ιῳᶽ ѭ 500 ιẊῳᶺᴵҨ ὶ 100 ᴶּכ ￼ᾠᴧᵸι

ѣ ọ ὶі 50 ₰ḉ￼ כּ ὶᾠ Ἅ ￼ɒᾀԄẪ֫ὶ᷃ɓᾀԄּכ ￼ԓ ᵙṜ Ṗ

ᶈּכ ᶴӔּז N ᶚ ὶᵸ ṓ Έῼ￼ᶽ҈יּ ṵ ιֹאᶈ ῶ Ҏ ᶈӔּזι ‰֝ḫ

і 10BASE-2ᴨҦ  

É 10BASE-2εᴡ εThin Ethernet ζἆ₩Ὁ ζχ10BASE-5ᵅ￼ғᵝιӔּז RG-58 ᵃ כּ

ιῳ 200 εḫ ѭ 185 ζιҝ ὶ 30 ᴶ    Ӕּז Tᶚ ᵸ ὶ
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ֹṾῶ BNC ὶᵸ￼ ᴊι ѣ᷃ 50 ₰ḉ￼ ᵸ ⱡᶈ ד іјᴣ 10BASE-5ι

ӇῗᵼѭԎ   ṵ Άӝ ἄ ѼӝḩιἍҨệֹ῭ẍ┌￼Ӕּזι╬∞҃ 10BASE-5 ᴥ҈יּ

￼῞ᴣιḜѼ ᴿẪ￼ᴥ ᴨҦ  

É StarLANχ Ѧᶈᴥ іḫא￼Ҩᶿ ‰֝ 10 Mbit/s ᵅᴧṝἄ 10BASE-T  

É 10BASE-TχӔּ҃ז 3 ᴥ 4 ᴥ 5 ᴥ ￼ 4⁞ εѣḾᴥ ζιῳ ҽ

100 Ҩᶿ ᵸἆҨᶿ ҐὭ ӈ҈ѧ ὶἍῶ ♇  

É FOIRLχӿ ѧ ᵸ ӿ Ҩᶿ ᴝḊⱱ   

É 10BASE-Fχ10Mbps Ҩᶿ ӿ ‰֝ ι ӡ 2ԇ ιԎѧᴱῶ 10BASE-FLẔּז⅝ ẍ┌  

2.7.2  Ồ ҧᶾ α100M bpsβ 

￼ᴧṝιҽ ‰֝￼Ҩᶿ Ἡ Ṱ Ҩ◑ ῄ ᶭ ￼ ᾭὯ╙ ẙ ∂ ᶈ 1993 ẉ

10 ῴҨׁιḾ҈ ∂ 10Mbps ҨіᾭὯ╙ ￼ LAN ẔּזιE ῶӿ ֫ṵẪᾭὯὶ εÆFDDIζI ӗ Ὅι

ӇḜῗ Ү Ẃῌ ￼ ᶢ҈ 100Mbps ӿ ￼ LAN 1993 ẉ 10 ῴιGrand Junction ԇᴻὸ֧҃

ќּףі ᴶồ Ҩᶿ ᵸ Fastch10/100 ᵙ ὶᴭᴊ FastNIC100ιồ Ҩᶿ Ἡ ⃰ẪệҨẔ

זּ ᵅ Intel SynOptics 3COM BayNetworks ԇᴻҒ ὸ֧ ṯ￼ồ Ҩᶿ љ℅ᵃ

ῊιIEEE802Ṫ ҒḾ 100Mbps Ҩᶿ ￼ᴿ ‰֝ιḅ 100BASEκTX 100BASEκT4 Mɹ ѧ

ᵸ ԅᴥṪ ‰֝ ҃ 1995 ẉ 3ῴ IEEEḮṵ҃ IEEE802.3u 100BASEκTồ Ҩᶿ ‰ ε֝Fast 

Ethernetζιṏ ‾ẦḊ҃ồ Ҩᶿ ￼ῊҦ  

ồ Ҩᶿ љᴝᶈ 100Mbps ṾḴїṪӐ￼ FDDI ⅝ιḜԏῶ ᶺ￼Ҹ♇ιῳѮ ӌאᶈồ Ҩ

ᶿ Ἡ ᴵҨῶᾦᶊӠ Ἃᶈṵזּ ᶢ ḫᾼі￼Ἦ ιḜᾟὙ 3 4 5 ᴥ Ҩᴣӿ ￼ ὶι ῶ

ᾦᶊַּאזῶ￼ ᾼ ồ Ҩᶿ ￼ј ԎḫѼῗҨᶿ Ἡ ￼ј ι ṏῗồ Ҩᶿ Ҡῗᶢ҈

CSMA/CD Ἡ ιẸ ῊιҺ ἄᾦꞌ￼ ӉιẸⱡ ᴵҨӔּזҐὭἩ Ằ 100Mbps

ồ Ҩᶿ ‰֝ᴡ֫ѭχ100BASEκTX 100BASEκFX 100BASEκT4ѕѦḒ  

É 100BASEκTXχῗ Ӕּז 5 ῂṜ ᴥ ἆṜ ᴥ ￼ồ Ҩᶿ Ἡ  ḜӔּזѣḾᴥ ι

Ḿּ҈זᴧ ι Ḿּ҈זὶᾠᾭὯ ᶈҽ ѧӔּז 4B/5B ΆẪιӡᴺ ꞌѭ 125MHz ᵀEIA586

￼ 5 ṵ ‰֝ᵙ IBM ￼ SPT 1 ṵ ‰֝ Ӕּזᵃ 10BASEκT ᵃ￼ RJκ45 ὶᵸ Ḝ￼ῳᶽ

ⅎ ẙѭ 100 ḜᾟὙԅᴥṪ￼ᾭὯҽ  

É 100BASEκFXχῗ Ӕּזӿ ￼ồ Ҩᶿ Ἡ ιᴵӔּזᴅ₩ᵙᶺ₩ӿ ε62.5 ᵙ 125umζ ᶺ

₩ӿ ὶ￼ῳᶽ ѭ 550 ᴅ₩ӿ ὶ￼ῳᶽ ѭ 3000 ᶈҽ ѧӔּז 4B/5B

ΆẪιӡᴺ ꞌѭ 125MHz ḜӔּז MIC/FDDI ὶᵸ ST ὶᵸἆ SC ὶᵸ Ḝ￼ῳᶽ ⅎ

ẙѭ 150m 412m 2000m ἆ῭ 10 ԇ ι љἍӔּז￼ӿ ᶚᵙṪӐ₩ẪῶԋιḜᾟὙԅ

ᴥṪ￼ᾭὯҽ 100BASEκFX⸗ָ ᵀ҈ῶּכ↔ẇἣ ᶽ ὶ ἆ ӠḸעᶫ ừ֙  
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É 100BASEκT4χῗ ᴵӔּז 3 4 5 ῂṜ ᴥ ἆṜ ᴥ ￼ồ Ҩᶿ Ἡ  100Base-T4

Ӕּז 4Ḿᴥ ιԎѧ￼ѕḾּ҈זᶈ 33MHz ￼ ꞌіҽ ᾭὯι⅛ ḾᶎṪӐ҈ᴁᴥṪ₩Ẫ ᵺ

Ḿּ҈ז CSMA/CD ֗ ₅╜ ᶈҽ ѧӔּז 8B/6T ΆẪιӡᴺ ꞌѭ 25MHzι ᵀ EIA586

ṵק‗ ‰֝ ḜӔּזљ 10BASEκT ᵃ￼ RJκ45 ὶᵸιῳᶽ ⅎ ẙѭ 100  

2.7.3 Ӽҧᶾײ  α1000Mbps β 

ӽҨᶿ׳￼ ἋṾ҃ώזּ ⁄Ọ ￼ῶᾦ ֘Άι ֘Ά￼ῳᶽҸ♇ῗ Ἠ҃ҽ

Ҩᶿ Ἡ Үӝḩ￼Ҹ♇ ӽἩ ҠⱡῗҨᶿ׳ ιḜ љ҃זּ 10M Ҩᶿ ᵃ￼ṿẪ ṿ ‗

ᴃ ԅ/ᴁᴥṪṪӐΆẪ ╙ί₩ẪҨᴣṵ ҈יּ Ἡ јᾡᴪҽ Ҩᶿ ￼ Ẕּז ᾛ

Ӑ ιᵼ℅ᴵљ 10M ἆ 100M ￼Ҩᶿ ỄḄᶊ ᵀṪӐ ״ ӽҨᶿ׳ֹ јọᾡᴪ Ẕּז ẑ

ҭᵙ ᾛӐ ι ᶼῳᶽ ẙᶊӠἴἮ ℅ᶹιIEEE‰֝ṄᾟὙῳᶽ ѭ 550 ￼ᶺ₩

ӿ ῳᶽ ѭ 70 ׳ ￼ᴅ₩ӿ ᵙῳᶽ ѭ 100 ￼ᵃ כּ ӽҨᶿ׳ ᶪ ҃ IEEE 802.3 Ҩ

ᶿ ѧồ Ҩᶿ ‰֝￼ј ӽҨᶿ׳ ᾟὙ￼ ᶚḅїχ 

É 1000BASE-Tχ1 Gbit/s ι ӡ Ӕּז ҋ ᴥ ἆ 6 ᴥ  

É 1000BASE-SXχ1 Gbit/s ᶺ₩ӿ εᴨ֘҈ ꞌҨᴣӿ ᴁỂιӔּזᶺ₩ӿ Ὴῳ ᶈ 220

550 ѳ ζ  

É 1000BASE-LXχ1 Gbit/s ᶺ₩ӿ εṇ҈ 550 ζ ᴅ₩ӿ εṇ҈ 5000 ζ  

É 1000BASE-LX10χ1 Gbit/s ᴅ₩ӿ εṇ҈ 10KMζι Ά  

É 1000BASE-LHXχ1 Gbit/s ᴅ₩ӿ ε10KM 40KMζι Ά  

É 1000BASE-ZXχ1 Gbit/s ᴅ₩ӿ ε40KM 70KMζι Ά  

É 1000BASE-CX χ і ֹ 1Gbps ￼ εṇ҈ 25 mζΆιΈ҈ 1000BASE-TιṰẘẨ  

22..88 רּרԊԊּגּגּ     

ὶṕᶟ ι ῗọјᴵṈ￼ ᶈṕᶟ ѧẂ ￼ Ѯ ῶᴥ ᵃ כּ ӿ ѕ  ᴥ

ιῗּי ᶺḾ ἄ￼ᾭὯҽ Ḝ￼⸗♇ṏῗҮӝḩιἍҨ ẍ┌Ẕּז ἅҪ ♇Ѽῗ

ᴥ ιᵅ ᾨ ѧ￼ ӡṏῗ ᴥ ὶ￼  

2.8.1  ṛ ᴤ ᵘ ṛ ᴤ  

⁞ὯῶῂṜ Ṗιᴥ ֫ѭṜ ᴥ љ Ṝ ᴥ  

Ṝ ᴥ εUnshielded Twisted Pair ιUTPζῗ ᾭὯҽ ιּיᵺḾјᵃ ￼ҽ Ҋ

Ἅ ἄι⅛Ḿ ᵃ ￼ ҽ ᵻѣѦΆᵇ￼ּכ ֗ι ‾￼ ῗַּכּ҃ז ỵẔ ҊἹ╦￼ᴝ
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Ṝת כּ ẇἣ UTPẍ┌ּ҈זҨᶿ εṕᶟ ζᵙּכ ѧ Ṝ ᴥ כּ ῳΈᶈ 1881 ẉ

҈זּ ṉᴧ῎￼ּכ ѧ 1900 ẉ ᶂ￼ּכ ҒѮ UTPἍיּ ἄιḜҪּכּי ԇᴻἍὊῶ  

ׁ UTP ẍ┌ּכּ҈ז ιӇּ҈יӔּז ￼ UTPּכ ҽ ᾭὯҺṀ ӡᴺ ֟ ιᵼ℅Ѯ

Ӑזּ ҽ ι јᶺ҈ 100 UTPּכ   Ẃ ὶ RJ-45ιҨӝᾀԄֹљԎ ḳ￼ ὶᵸѧ

Ṝ ᴥ כּ ԏῶҨїҸ♇χ 

É ῂṜ ᶹ᷿ι Ểṇι Ἅᴉּז￼ ιἄ Ӊψ 

É ι῏ẳΎι῏Ḡ ψ 

É Ṅѩἣ֟ ῳṇἆזҨ╦ ψ 

É ԏῶ Ⱨớψ 

É ԏῶ꜠ ớᵙ♄╗ớι ҈זּ ק‗ ᵀṵ ᵼ℅ιᶈ ᵀṵ ѧι Ṝ ᴥ ệֹẍ┌Ẕ

זּ  

UTP Ṝ ᴥ ₪֬ χ 

 

Ṝ ᴥ ԓ ‗ 
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Ṝ ᴥ ε χShielded Twisted Pair ιSTPζ,ῗ ẍ┌ּ҈זᾭὯҽ ￼   ℅ יּ

ᵺ ѣ ḾᶊҊ Ẋץ ᶈ ᷿ѧ￼ Ἅ ἄιᵺḾјᵃ ￼ҽ Ҋ ι⅛Ḿ ᵃ

￼ ҽ ᵻѣѦΆᵇ￼ּכ ֗ι ‾￼ ῗַּכּ҃ז ỵẔ ҊἹ╦￼ᴝתṜ כּ ẇἣ  

ᴥ ᶹ￼ Ṟ ε Ẃῗ ζᴵҨ ℓṜ ҽ ιӔѳјᴩᶹ כּ ᶋẇἣιᵃῊӐѭὶᶊ

ѳּז Ӈ ᶹ￼Ӡἴ ‗ Ӊ҃  ￼ẵớ ẂּזᶈҨᶿ εṕᶟ ζѧιṜ ᴥ ᶹ

￼Ӡἴ ‗ώ ҃℅  ￼Ү  

Ṝ ᴥ ￼ԎḜ χ 

É F/UTPᴥ χỞṜ Ṗѭ Ṝ ι≡ῶ ḾṜ Ṗ￼Ṝ ᴥ ψ 

É U/FTPᴥ χ≡ῶỞṜ Ṗι ḾṜ ѭ Ṝ ￼Ṝ ᴥ ψ 

É SF/UTPᴥ χỞṜ Ṗѭѡ θ ￼ᴥ Ṝ ι Ḿ≡ῶṜ ￼ᴥ Ṝ ᴥ ψ 

É S/FTPᴥ χỞṜ Ṗѭѡ ι ḾṜ ѭ Ṝ ￼ᶺ Ṝ ᴥ ψ 

É U/UTP ᴥ χᴏ ẂἍ ￼ UTPᴥ ι Ṝ ᴥ  

STPṜ ᴥ ₪֬ χ 

 

F/UTPᴥ ԓ ‗: 

 

S/FTPᴥ ԓ ‗χ 
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2.8.2  ᴤ ֪  

TIAεTelecommunication Industry Association ι ᶂ ӡṪўᴃҺζᴝ EIAεElectronic Industries 

Allianceι ᶂּכḒṪўᴃҺζѭᴥ כּ ḧѲ҃јᵃ ￼ᶚᴺιᴥ Ẃ ￼ῶѕ ιҋ ᵙ

ҋ ιҨᴣԈ ιׁ Ể ᵅ Ể ιԏӌᶚᴺḅїχ 

É εCAT1ζχ ῳ ꞌṾḴῗ 750KHzιּ҈זἵ ιἆᴱ ҈זּ ҽ ε ‰֝

Ѯ כּ￼ẉҦִѳׁײԆ҈זּ ζιјּ҈זᾭὯҽ  

É ҇ εCAT2ζχ ῳ ꞌṾḴῗ 1MH zιּ҈ז ҽ ᵙῳ ҽ ꞌ 4Mbps ￼ᾭὯҽ  

É ѕ εCAT3ζχὝᶈ ANSI ᵙ EIA/TIA568 ‰֝ѧὝḧ￼ּכ ι כּ ￼ҽ ꞌ 16MHzιῳ

ҽ ꞌѭ 10Mbps ε10Mbit/s ζιѮ Ẕּ҈ז 10Mbit/s Ҩᶿ ε10BASE-Tζᵙ 4Mbit/s

ҧⱲעιῳᶽ ⅎ ẙѭ 100mι זּ RJẻẪ￼ ὶᵸιṰ▀֧Ṵᶋ  

É ᵺ εCAT4ζχ כּ ￼ҽ ꞌѭ 20MHzιּ҈ז ҽ ᵙῳ ҽ ꞌ 16MbpsεὝ￼ῗ

16Mbit/s ҧⱲעζ￼ᾭὯҽ ιѮ ᶢ҈ҧⱲ￼ṕᶟ҈זּ ᵙ 10BASE-T/100BASE-T ῳᶽ ⅎ

ѭ 100mι זּ RJẻẪ￼ ὶᵸι῾ ẍ┌ זּ  

É ҋ εCAT5ζχ כּ ᶭ҃ז Ḹẙιᶹ᷿ ￼  ᾳι ῳ ꞌṾḴѭ

100MHzιῳ ҽ ꞌѭ 100Mbps ιּ҈ז ҽ ᵙῳ ҽ ꞌѭ 100Mbps ￼ᾭὯҽ ιѮ

҈זּ 100BASE-Tᵙ 1000BASE-T ιῳᶽ ⅎ ѭ 100mι זּ RJẻẪ￼ ὶᵸ ῗῳẂּז

￼Ҩᶿ כּ ᶈᴥ כּ ԓιјᵃ Ḿԏῶјᵃ￼ ẙ Ẃι4Ḿᴥ ᵕῼᶈ 38.1mm

ԓιὟ Ὴ Άᵇἠ ι Ḿ Ḿ￼ἠ ẙᶈ 12.7mm Ҩԓ  

É ҋ εCAT5eζχ 5 ԏῶ ֟ṇιѩἣṈιẊћԏῶ῭ ￼ ֟љѩἣ￼⅝ӪεACRζᵙӡ

ᵹ⅝εSNRζ ῭ṇ￼Ὴả Ṯιớ ệֹỄᶽώ 5 Ѯ ӽӈҨᶿ׳҈זּ ε1000Mbps ζ  

É Ԉ εCAT6ζχ כּ ￼ҽ ꞌѭ 1MHzЌ250MHzιԈ ṵ ᶈ 200MHz Ὴ ᵀ ֟

ѩἣ⅝εPS-ACRζẔ ῶ ᶽ￼ӎ ιḜώӗ 2 Ӥ҈ ҋ ￼ṾḴ Ԉ ṵ ￼ҽ ớ ҈
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ҋ ‰֝ιῳ ҽ҈זּ ꞌ ҈ 1Gbps ￼Ẕּז Ԉ љ ҋ ￼ Ѧ ￼јᵃ♇ᶈ҈χᾡᵱ

҃ᶈѩἣҨᴣᵻ└Ὣ Ά ￼ớ ιḾ҈Ὰ ҦԅᴥṪ￼ Ẕּז ιҸ ￼ᵻ└Ὣ ớ ῗ

‖ ￼ Ԉ ‰֝ѧᴨ╦҃ᶢ  ₩ᶚιṵ ‰֝ ῐẻ￼ὂἓזּ ‗ι ∂￼ṵ ѭχ⇔

Ѱ ￼ ẙј 90mιӡ ẙј 100m  

É Ԉ ἆ 6AεCAT6Aζχ℅ ғᵝҽ ṾḴҟ҈Ԉ ᵙѓ ѳ ιҽ ꞌѭ 500MHzιҽ ẙ

ѭ 10Gbpsι‰֝ᶹỂ 6mm ᵙѓ ғᵝ ‾ιᶂḲ ≡ῶ֧ᴶ⃰Ẫ￼₅╜‰֝ιᴱῗ ўѧῶ℅

ғᵝιᴿᴔḲḮṵ Ѧ╜ Ӫ  

É ѓ εCAT7ζχҽ ꞌѭ 600MHzιҽ ẙѭ 10Gbpsιᴅ ‰֝ᶹỂ 8mmιᶺ ‰֝

ᶹỂ 6mm  

ᶚᾭḔ ᶽ ⱱ  ᾺιἩ  Ӿ ṾḴѼ ḴιẸⱡҮѼ Ҏјᵃ ᶚ￼ᴥ ‰├

Ά│ῗ ‾ ḧ￼ιḅ‛ῗ‰֝ ᶚֱὟ CATxΆẪ‰├ιḅẂּז￼ҋ ᵙԈ ιֱᶈ ￼ᶹ і‰

├ѭ CAT 5 CAT 6 ḅ‛ῗᾡ ⱱιṏὟ xeΆẪ‰├ιḅ ҋ ṏ‰├ѭ 5eεḔ⅔ῗṇ֒ι ј

ῗᶽ֒ζ  

ῂ ῗᵤ ι ֟ ꞌ￼״ ᶭᶽ ᶈ ṵ Ὴι ֹᴩֹ ֟￼ӡᴺ ẔẸῶ

ᶼᶽ￼ ẄιҨӝᶈῶᵹᶲẇἣ￼ҭї ᶼᶈὶᾠ ⃰ ᶊ ₅╜֧ ᴥ ᶼҽ ᶺ ꞌ

εMb/s ζ￼ᾭὯ љᾭḔӡᴺ￼ Ά│ῶỄᶽ￼ԋ   

2.8.3  ҏᴡ ᵘּב  

TIAεTelecommunication Industry Association ι ᶂ ӡṪўᴃҺζᴝ EIAεElectronic Industries 

Allianceι ᶂּכḒṪўᴃҺζֺḧ҃ᴥ ‰֝ιԎѧẔּזῳẍ￼ῗ EIA/TIA-568A ᵙ EIA/TIA-568Bι

ѣѦ‰֝ῳѮ ￼јᵃṏῗ ẑ֯￼јᵃ ἅҪẈῊἍ ￼ ᵙҐᴢ ᵙ ѣѦ‰֝ῶҜѱԋ

όћỀї  

É χᴡᴲ⃰ ἆ‰֝ ιѣ זּ 568BӮ ‰֝ι├Ỵѣ ῗᵃ‾￼ ẑ  

EIA/TIA 568B ￼ ẑḧѲӘ₭ѭ₫︢ ₫ ︢ ︢ ₉︢ ₉εҡẑᴺ 1ẦḊζ 

 

É Ґᴢ χᴡᴲᴦ ι ẑὟⱢ 568Aι 568B ￼‰֝ὴ֯Ḅ ẑιẊּז RJ45↨ῢ᷃᷆Ḅ  

EIA/TIA 568A ￼ ẑḧѲӘ₭ѭ ︢ ₫︢ ︢ ₫ ₉︢ ₉εҡẑᴺ 1ẦḊζ 
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ḫ ↨ῢ᷃εRJ-45 ᾀẚζḾ҈￼ ẑḅїχ 

 

ᶈ︣ӽҨᶿ εFast Ethernet 10/100M Ethernet ζѧιҝӔּז 1 2 3 6 ᵺ⁞ ιҨṮ֫ӡ

ᴺҽ ΆẪ֟Ṉּכ ẇἣιԎѧ 1 2 ѭ TX(ᴧ ) ᶈ ι3 6 ѭ RXεὶᾠζ ᶈ ᵼ℅

ṏῗѣ ᵃѭ 568Bι Ґᴢ ṏῗ Ӕּז 568Aιᴰ Ӕּז 568B￼ ὶΆ│  

ᶈ׳ӽҨᶿ εGigabit Ethernet 1000M Ethernet ζἆ Ҩᶿ ӗּכεPoE, Power over Ethernet ζ

ѧιԅ ￼ᵺḾṮ֫Ḿ Ӕּז  

ᴰᶹ⸗ָ├Ỵιאᶈ ￼ ᶵᶎᾟὙ ט ιזѳҐὭ ҮṰ ẂӉẠιἍҨӔּזҐᴢ￼ừ

֙ᶢ ╦᷂  

22..99     

  Ѯ ѭᶽḲ ҃ Ά ￼ ᶵ ιѭᵅ ￼ Ӯ҃Ѧᶢ ҟ ι῭ᶺ Ά ￼

ᴃ Һᶈᵅ ￼ ѧ ҟ  
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33   ֳֳḘḘ RRLL-- TTCCPPnneett ᶴʃṩṩӏӏᴢᴢԍԍỒỒ֜֜ײַײַ ѕѕừừ  

є҆Ầ᷃ ιḙѽ Ὰ￼ ι ￼ỀỀјῗ   ι ῗḅӍồ іἐι Ҝѱ ᾳ

ᵙẦᴧעᶫ ῆіἐᵅι▄Ԅ￼ḙѽṏ Ḿḳ῏Ҏ҃  

  ṏ ֹ ‾￼ӐּזιѮ ῎ִḙ RL-TCPnet Ӯ￼֝ᶵṪӐ  

3.1 ִḙ ώ  

3.2 Ầᴧעᶫ ῎ 

3.3 ᷿ӕḒ ῎ 

3.4 RL-TCPnetᴠ ᾳ 

3.5 RL-TCPnet Ά│ 

3.6Ở  

 

 

33..11   ֳֳḘḘ ὝὝ   

É ḙѽ  ᾨ ιᶽḲ≡ῶүӍ ᶢ Ѽ≡ῶԋ ιᵼѭ ᾨ ҨḫἇѭѮ ῭▄Ԅ￼ ᴃ

ι ᶽḲњ ᴞḙѽι⸗ָὸ ѿ TCP/IP  

É ᾨ ╧ᴣֹ￼ḫἇᾛӐ⅝ ᶺιᶽḲִḙ ḧј ♩ιԎḫ ₭ḫכּא ᵙẦᴧ―ѳ ￼

ӡι ῗ ẂԌ ￼  

É  ᾨ ᷿￼ἍῶӕḒ Ӕ ҃ DHCPιἍҨẶ♥ὸ Ṅ ὶֹ ᵸἆיּ ҐὭ і ╜ ιᴵҨ

ט ᴨ IPᶊᶍ ḅ‛ ᶁḧ IP ╜ ιḙѽ 57 ᴏᴵ  

É  ᾨ ᷿￼ᶽ ֫ӕḒ ῗ  ιuCOS-IIIιRTXᵙ FreeRTOSᵺѦⱱ  Ḿ ѕ₲ᾛӐ ι

ἅҪ ῶᾨ  

 ̧ FreeRTOSᾨ χhttp://bbs.armfly.com/read.php?tid=17658   

 ̧ RTXᾨ χhttp://bbs.armfly.com/read.php?tid=14837   

 ̧ uCOS-IIIᾨ χhttp://bbs.armfly.com/read.php?tid=1788   

εḾ҈ uCOS-IIIᾨ ιᵅ Һ֧Ḣᾯⱱζ 

É ᾨ ѧҝḾ  ᵙ RTXᾛӐ ￼ӕḒ ҃ ῎ιFreeRTOSᵙ uCOS-III ѣѦⱱ ￼ӕḒ RTX

ᶢ ῗ ‾￼ιἍҨᾨ ѧјԜ  

 

ῳᵅ ῗẶ ♇ιᾇ ᾨ ι ḧ ᶺᶺḫἇιḫ ἐᾛӐιḫἇἑῗḙḄט ᾨ ￼ῳӓ

Ể ᴰᶹιִḙῊј іṏ RL-TCPnet ￼ẕṖ ￼ὶᴭιḳ῏ẽᵠִḙט ‖ớιᾇệᵅ

 ≡ῶԌ ᴞ ҃  

http://www.armfly.com/
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http://bbs.armfly.com/read.php?tid=1788


῎̓́   

WWWWWW.. AARRMMFFLLYY.. CCOOMM                   SSTTMM3322-- VV66 RRLL-- TTCCPPnneett  

22001177 0099 2266             ̔̔11..00                                                          2244      ԊԊ  11449944    

33..22   ấấᴦᴦ♩♩ᶪᶅ ᾭᾭ  

É IDEχMDK4.7 Xἆ MDK5.XX  

É ᵸӔּז JLINKιULINK ἆ STLINK ᶎᴵ  

É ᷿Ầᴧ―ῗḠḹ ￼χ 

 ̧ STM32-V5Ầᴧ―ιMCU ῗ STM32F407IGT6  

 ̧ STM32-V6Ầᴧ―ιMCU ῗ STM32F429BIT6  

33..33   ᷾᷾ӔӔḑḑ ᾭᾭ  

É Ḿ҈ᾨ ᷿￼ RTXᾛӐ ӕḒι זọӔּח MDK4.74ιᴝᵼḅїχ 

 ̧ ⅛Ѧ MDK ￼Ḡ ẹ Һῶ Ѧ RTX◊ ιḾ҈ MDK4.XX  ιᶽḲӔּז￼ᵤѦ MDK

ⱱ ιחọӔּזᵤѦ MDK ⱱ ї ￼ RTXι ‾Ӕּז MDK Ṿ￼ RTX ҭῊιἑ Ῐ

⃰ ￼ ӡỤ  ᾨ ᷿ӕḒ￼ RTX◊ ῗ MDK4.74ιἍҨחọӔּז MDK4.74  

 ̧ Ḿ҈ MDK5.XXιRTXѼᶈԎḠ ẹ ιӇῗ RTXṰ јӐѭᴅ꜠ⱱ ᴧṵ҃ιḜῶ Ѧԅ

Ὰ￼ᵄḔᴲ CMSIS-RTOS RTX ARM ḥΆᶈ RTX￼ᶢ і RTXᴡӮ҃ ṖṂ  

É  ιuCOS-IIIᵙ FreeRTOSѕѦⱱ ￼ӕḒιј ֺιᴱ ᾟὙ F407ᵙ F429ᴏᴵιἍҨὸ Ӕ

זּ MDK4.7X ἆ MDK5.XX ⱱ ᴏᴵ ᴰᶹ⸗ָ├Ỵ їιKEILḥΆῳ ״₭ ￼ MDK5.24 a

јᾟὙ MDK4.XX ֳấ￼Ṫ Ὥἄ MDK5 ҃ι ừ ℅ χ

http://bbs.armfly.com/read.php?tid=32100   

ј KEILҨᵅᴧṵ￼Ὰⱱ ῗᵋѼјԜᾟὙ҃ ᵼ℅ιḅ‛ᵴ₮ּזῳᾺⱱ ￼ MDK 5ι

MDK5 Ḡ MDK4 ￼Ԓḳץ  

 

Ở￼ ιẶדὸ ᶽḲӔּז MDK4.74ι ₿јọ ￼ ♩ ᶽḲ￼ּכ ѧᴵҨḠ ᶺѦ MDK ⱱ ￼ι

ћҊјẽᵠιᴱ ṄԎḠ ᶈјᵃ￼Ḡ ẹᴏᴵ ⅝ḅἅ ιᶈ C ѧḠ ҃ѕѦⱱ χ 

 

MDK4.74 ￼ї ᶊᶍχhttp://bbs.armfly.com/read.php?tid=2972   

33..44   RRLL-- TTCCPPnneett ᴟᴟ ᾔᾔ  

ḙѽ RL-TCPnet Ѯ ῶѣѦᴵҨᴠ ￼ ᾳχ 

É KEIL MDKḠ ẹ ￼ rlarm.chm ᾰҭ  

É KEILḥ іᶈ   

http://www.armfly.com/
http://bbs.armfly.com/read.php?tid=32100
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Ẹⱡιѣ ￼ԓḳῗ ‾￼ Ԏḫјӿ RTXᾛӐ ῗ ‾ιӵ FreeRTOSᵙ uCOSאᶈѼῗ

ẻẪι Ѧ ΆẪ￼ּכḒἐԛᵙ Ѧᶈ ￼ἐԛ  

rlarm.chm ᾰҭᶈ MDK4.74 ￼Ḡ ẹ C:\ Keil_v474\ ARM\Hlp ιἔẦᵅ￼ᾦ‛ḅїχ 

 

ḥ ￼ᶈ ἐԛᶊᶍχ  

http://www.keil.com/support/man/docs/rlarm/rlarm_tn_tcpip_prot.htm  ιἔẦᵅ￼ᾦ‛ε ֫Ἀᶃζχ 

http://www.armfly.com/
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RL-TCPnetԄ ᵅιѮ ѣѦἐԛᴏᴵιᶢ ᴵҨ ֘ᶽ ֫  

33..55   RRLL-- TTCCPPnneett ײַײַ ᾛᾛ←←  

Ḿ RL-TCPnet ￼ Ά│ιᶈ ᾨ ￼ 11 њ ҃ ִḙῊιᴵҨҸӾ ї  

33..66     

  ṏѭᶽḲ ѱᶺιấ ִḙ ҎῊ Ḿ RL-TCPnet ἐԛ￼ ‗҃ їι Ҩ

ᵅ￼ḙѽῳḄᴵҨ ֹⱦ  Ѧἐԛ￼ ẙ  
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44   RRLL-- TTCCPPnneett ᴂᴂ  ҞҞ  

  ҟ RL-TCPnet ᴃ ′ι ᶽḲḾ RL-TCPnet ῶ Ѧᾯӌ￼҃ ιRL-TCPnet ῗ ₲

ṇᶚ ᴃ ′ι ARM ԓ⁄ᵙ Cortex ҈זּ -M ԓ⁄￼ ᶵ  

4.1ִḙ ώ  

4.2 RL-TCPnet⸗  

4.3 RL-TCPnet  

4.4 RL-TCPnet ớ  

4.5 RL-TCPnet ԓḕ ∂ 

4.6 Ὅ RL-TCPnet ￼Ҹמ 

4.7Ở  

 

 

44..11   ֳֳḘḘ ὝὝ   

  Ѯ ῗѭᶽḲҟ RL-TCPnet ￼⸗  ớ ᵙԓḕ ∂ι ᶽḲῶ Ѧᾯӌ￼ ι

јᶿת ≡ῶԋ ιᵅ Һ  

44..22   RRLL-- TTCCPPnneett ◕◕   

 

É Ӑѭṇᶚ￼ ᴃ ′ιו ԅ  

É ⱶתṖᾟὙҨᶿ ιPPPᵙ SLIP  

É ԓḕ ∂ṇιḫ ᶽṇᴨ֘҈ּזἋӔּז￼ᴃ ᵙḫא￼Ẕּז  

http://www.armfly.com/
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É ớ ι ẙồιњѭ MCU Ӯ  

É ᾟὙ  ἆ Ṿ OS  

É ῶњ ￼ ⱱ ι bug ‖ԎΆӝ  

É ԁⱱ   

É ᴅ῏ᾛӐιῶњ ו￼ ᵇṀ  

 

 ̧ ᾭ  

RL- TCPnet ᾭ ӵԋ MDK- Professional ӐҏЇ Е 

http://www.keil.com/rl - arm/rl_license.asp  

44..33   RRLL-- TTCCPPnneett ――  

― 

ẓⱴ 

HTTP Server (web server)  ᾟὙ 

Dynamic HTML and web -based forms with CGI scripting  ᾟὙ 

HTTP File Upload via standard web browser  ᾟὙ 

External file download    ᾟὙ 

Web page caching  ᾟὙ 

Remote host filtering  ᾟὙ 

Multipacket POST processing  ᾟὙ 

Silverlight hosting  ᾟὙ 

Java URL checking  ᾟὙ 

Ajax Support (asynchronous and dynamic updates)  ᾟὙ 

SOAP (Simple Object Access Protocol)  ᾟὙ 

Telnet Server (text -based interface)  ᾟὙ 

Server Unsolicited Message Interface  ᾟὙ 

FTP Server (file transfer)  ᾟὙ 

http://www.armfly.com/
http://www.keil.com/rl-arm/rl_license.asp
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TFTP Server (trivial file transfer)  ᾟὙ 

SMTP Client (email)  ᾟὙ 

User authentication  ᾟὙ 

DNS Client (IP address resolution)  ᾟὙ 

Automatic DNS Server configuration for PPP  ᾟὙ 

SNMP Agent (controls system settings and peripherals)  ᾟὙ 

Configurable Community Name  ᾟὙ 

Max MIB objects in SNMP message  20 ѦḾ  

ὓᴬ 

TCP Socket ᾟὙ 

Multiple TCP/IP Connections  ᾟὙ 

TCP/IP Sliding Window Flow Control  ᾟὙ 

UDP Socket  ᾟὙ 

Multiple UDP Connections  ᾟὙ 

UDP Datagram Multicasting  ᾟὙ 

Ethernet  ᾟὙ 

User authentication  ᾟὙ 

PPP (Point to Point Protocol)  ᾟὙ 

SLIP (Serial Line IP) ᾟὙ 

44..44   RRLL-- TTCCPPnneett   

╜ ҭχ 

É ᶢ҈ Cortex -M3 ￼ MCU Ҩ 96MHzι100Mbps ԅᴥṪ  

É Ӕּז CMSIS Ԓḳ￼Ҩᶿ ט ẑ  

╜ ᾭὯḅїχ 

http://www.armfly.com/
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 UDP TCP 

ᾎὊפᶼṆαḓ β ᾭὯץ/  KB/  ᾭὯץ/  KB/  

10 19,790 176 7,540 74 

200  21,370 4,164 6,450 1,272 

400  17,490 6,820 5,600 2,202 

600  14,230 8,330 4,730 2,782 

800  11,950 9,360 4,210 3,300 

1,000  10,370 10,090 3,736 3,652 

1,200  9,120 10,670 3,322 3,894 

1,400  8,140 11,130 3,082 4,215 

44..55   RRLL-- TTCCPPnneett ԒԒḔḔ ₱₱  

╜ ҭχ 

É Ἅῶ ӕԓḕᶽṇᶎᶢ҈ Cortex -M3 ԓ⁄ MCU ệ  

É ԓ⁄ RAM ᶽṇץὐ ѦּזӐᾭὯץ −8KB ԓḕ ￼ת֗  

É ѭῳӉ ∂ιẊћ≡ῶּזἋẔּז ẑҦ  

╜ ᾭὯḅїχ 

Applications  Code Size (KBytes)  RAM Size (KBytes)  

HTTP Server 6.6 0.3 

DNS Resolver  1.4 0.3 

FTP Server 4.7 0.1 

TFTP Server 1.3 0.1 

SMTP Client  1.7 0.1 

SNMP Agent  2.5 0.1 

Telnet Server  2.4 0.4 

BSD Socket API 3.4 0.1 

http://www.armfly.com/
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TCP/IP Sockets  Code Size (KBytes)  RAM Size (KBytes)  

UDP Sockets  0.9 0.1 

TCP Sockets 4.0 0.1 

Connections  Code Size (KBytes)  RAM Size (KBytes)  

Ethernet  

Core (ARP, IP, DHCP, ICMP, IGMP, NBNS) 7.0 8.5 

Driver LPC17xx  1.2 10.9 

Driver LM3S  0.5 0 

PPP 

Core (PPP, LCP, IPCP, PAP, IP, ICMP) 7.3 8.3 

Drivers (Modem + Serial)  1.0 0.7 

SLIP 

Core (PPP, IP, ICMP) 2.9 8.3 

Drivers (Modem + Serial)  1.0 0.7 

44..66   ἬἬ RRLL-- TTCCPPnneett   םםҷҷײַײַ

É Ḣᾯ ᷿ҭ -  TCP/IP ᷿ҭѭҽ ᴃ εḅ TCP/IP ᵙ UDPζҨᴣẔּז ẑ ῸחᵸᵙḭἋ

εץὐ HTTP Telnet SMTP SNMP FTP ζώӗԅ ￼ᾟὙ  

É ♄╗￼ԓḕᴉּז  -  TCP/IP ᷿ҭ Ҹקι ᵀᶢ҈ MCU ￼ ιᴉּז ṇ ḫ ᴉּז

ᶽṇᴨ֘҈ּזἋ￼Ẕּז ẑ  

É ῏҈Ӕּז Ɋ  TCP/IP ᷿ҭώӗ￼ ᵇṀι Ṫ ‖Ԏ ᴅ῏ּז  

É ꜠ ᾛӐ Ɋ ᾟὙ  ᵙṾ OSѣ ΆẪιᴵҨљүӍԎḜ RTOS ᵀӔּז  

É ◊Ҧ  -  ᴵҨ◊Ҧ ẻẪώӗ TCP/IP ᷿ҭι Ḿ҈ ◊Ҧ ғᵝ ￼ừ֙ҺỄῶּז  

É ᴵӄ ớ -  Ẕּז ẑ῏҈ ἴᵙἛṝ  

É ԁⱱ  -  TCP/IP ᷿ҭῗԁⱱ ￼ ệ҃Ӕּז ᴵᵅιּזἋᴵҨ ᶵӔּז TCP/IP ᷿ҭֳ

ấ￼ғᵝι ћῂ ᾟҥԎҤ ᵅוἆғּזּ ἄ   

É Άӝ Ɋ RL-TCPnetώӗ҃ Ḅּז￼ ⱱ ι bug ẂΆӝ   

http://www.armfly.com/
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44..77     

  ṏѭᶽḲ ѱᶺιѮ ￼ῗỳ ᶽḲḾ RL-TCPnet ᴃ ′ῶ Ѧᾯӌ￼ ιҡ

ї ἅҪṏẦḊ⃰Ẫ￼ Ԅ RL-TCPnet ᴃ ′￼ḙѽ  
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55   PPHHYY ○○ᵘu SSTTMM 3322 ײַײַ MM AACC ᶡɟּ︠︠רּר   

  ѭᶽḲ STM32 Ṿ￼ MAC ᵙ PHY Ɑ￼ᶢ ιѭї ẕṖ ￼ט Ӯ Ѧ

ᶛ  

5.1ִḙ ώ  

5.2ҜѱῗMAC 

5.3 MAC ᶊᶍ 

5.4 STM32 Ṿ MAC ᶢ  

5.5Ҩᶿ PHYᶢ  

5.6Ở  

 

 

55..11   ֳֳḘḘ ὝὝ   

É ḙѽ  ᵅιחọḙѽ STM32 ᴠ ἐԛѧ MAC ￼ᶢ ι Ẃ  

É ḫ ѧιԋ҈ MAC ￼ ι ᶽḲḙѽἅҪ ᶔ ᴤᴧ￼ ѦṻḒ  

IEEE MAC ᶊᶍ ҀҮᴣ ҀΆ Ὅχhttp://bbs.armfly.com/read.php?tid=28416   

55..22   ққѰѰᾴᾴ MM AACC  

Ḑӌ ίֺ(MACιMedia Access Control )ιᴡ Ӑҟ ίֺι MACιῗṕᶟ ѧᾭὯ

Ṗ￼їṖ ֫ιώӗᶊᶍᴣḐӌ ￼ίֺΆẪιӔệјᵃ ᶵἆ і￼ ♇ᴵҨᶈᶺ♇￼ і

ӡι јҺҊ ֗ ιі ￼⸗ớᶈṕᶟ ѧᶹ Έῼ ᴧṝῊҨ MAC ֶָᴿѦ ὶᴭ￼

ӈ ιӇᵅҊ ᴧṝᵅιἑῶ IP ￼ֺḧљӔּז ᴱῗѣᴶ ᶵѳ ԅᴥṪ￼ ӡιᵼѭѣᴶ ᶵ

ᴵҨᵃῊᴧ ᴣὶᾠᾭὯιјҺ֗ ιᵼ℅ј ֹזּ MAC ᴃ  

Ḑӌ ίֺ MAC ḒṖ ֘љḐӌὶԄῶԋ￼ ιᶈⱶתṖ￼ᶢ і ῂṮ ￼ ӡ  

MAC ḒṖῗ љ ᶵ￼ὶᴭιḜҡ ṖὶᾠᾭὯṿιⱡᵅ Ḑӌ ֱᵙⱶתṖṄᾭὯṿᴧ

ֹⱶת і ḜѼҡⱶתṖὶᾠᾭὯṿιԜ ֹ Ṗ Ở￼ ιMAC ῶѕᶽו χ 

É ֘ḧ ♇ӍῊᴧ ᾭὯץ  

É ṄᾭὯṿᴧ ֹⱶתṖιⱡᵅᴧ ֹⱶת  

É ҡⱶתṖὶᾠᾭὯṿιⱡᵅ Ṗᶴת  

http://www.armfly.com/

