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1 Ҟ  

i.MX RT1180Ẉᴶ ἄ҃ Ѧᴥ ᴭEtherCATҡ ίֺᵸεESCζ  ᾰҟ ҃ᶈᶢ҈i.MX RT1180 SDKᴝ
MIMXRT1180- EVKẦᴧ―ᾉấ￼i.MX RT1180ẈᴶіӔּזEtherCATᶹ ￼Ά│ ҟ ҃ᶈEtherCATṪ ѧӔּז

EtherCATҡ ᴃ ′Ҧ εSSCζṪԏᵙTwinCAT3 ҭ￼Ά│ ҡ ᴃ ′Ҧ εSSCζṪԏῗ Ѧ◊Ҧ

ӕιᴵּזӐᶈ Ṿᶴתᵸ￼ ᶵѧḫאEtherCAT￼Ầᴧᶢ  
 

2 ︡Ҭẇᴵ 

2.1 i.MX RT1180 ꜛMCU 
Ợΰ╠￼i.MX RT1180 MCUῗףּ ₲ᴥ⁄ᵸҭι ᶵ҃ ѦArm Cortex - M7(CM7) ⁄ᵙ ѦCortex -
M33(CM33) ⁄ CM7⁄￼ ẙ 800MHzιCM33⁄￼ ẙ 240MHzι ῶ1.5MBⱭіRAM
֯ғᵝᾟὙᶺ ᴃ ι ᶼᶈḫῊҨᶿ ᵙṪў4.0 ѳ ӡ⁷ὶιẊ ἄ￼EdgeLockḠԅ ᶊ

ώӗӾ ￼Ḡԅớ  

i.MX RT1180 MCUץᵍ Ѧ ἄ￼׳ӽῊ ᾧỵ εTSNζҐὭ ᵙEtherCATҡ ίֺᵸεESCζ ӔԎ

Ẃ ᵀṪўᵙ∩ ӡẔּז MCU ᾟὙӔּזMCUXpresso ỗוּ ιԎѧץὐSDK ᶺ IDEҨᴣḠԅ ᶴ

ᵙת Ṫԏιḫאồ Ầᴧ  
 

2.2 i.MX RT1180 EtherCATַײѭ ◕  

i.MX RT1180Ẉᴶ￼ԐᶚṪўזּ קט ֘Άι ẂԏῶҨїѮ ⸗ớχ 
Å ҽ ẙѭ100Mbit/s ￼ ἄҨᶿ ᾠᴧᵸ 
Å 2ѦEtherCAT ᴭ 8ѦאᶋỞ ԓḕ ᴅӺεFMMUζת 8Ѧᵃℓ ᵸת 128Ḕ ἋRAMᵙ8KḔזּ
ᾭὯRAM 
Å 64ӈ֫ṵẪῊ  
Å ᾭὯὶᴭεPDIζӯּזεῂPDIζ 

 
2.3 MIMXRT1180- EVKấᴦῳ 

MIMXRT1180- EVKẦᴧ―ῗ Ѧ ҭẈᴶιᴵּ҈ז ᵙ ӂi.MX RT1180ʃ ו￼זᵸῳẂּת  

1Ῐ ҃MIMXRT1180- EVKẦᴧ―і￼EtherCAT ᴭχ 

1. MIMXRT1180- EVKѕַײEtherCAT ᴬ 
EtherCAT ᴬ ὓᵷ 

EtherCAT ᴭ0 J28 

EtherCAT ᴭ1 J32 
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ᶂ1. EtherCAT ṾҼί ề 

 
 

3 EtherCAT ᶡ῞  

EtherCATῗ ớ ￼ḫῊҨᶿ ӡᴃ ι Ẃּ҈זṪў קט ᶟ￼ḫῊίֺᵙ ӡιḅӅῸּכ ίֺ

Beckhoff ҈2003ẉẦᴧ҃EtherCATι ᶂ ṪḌᵔҺεIECζṄEtherCATכּ ԄIEC 61158‰֝ιḫ҃אԎ‰
ק֝  

EtherCATῗ ṪўҨᶿ ιӔּזҨᶿ ‰֝IEEE 802.3ѧḧѲ￼‰֝ṿᵙⱶתṖ EtherCAT ◑ ҃ ט

ק ў Ѫ￼⸗ḧ ∂ιԏӌḅїχ 
Å ԏῶ ḧớᵠẔῊ ￼ ḫῊ ∂  
Å Ẃץᵍ ᶺ ♇ι⅛Ѧ ♇ᴱῶṈ ￼Ỉע ᾭὯ  
Å IT ᵔјת ᶋỞא ￼ ᵙ ἴ  

EtherCAT￼ ‰ῗḫאӉ ӡả ᵙ ṾḴᾭὯҽ ιᵃῊ◑ Ὴ ẙίֺ￼ ∂ Ḝ Ѯҡ‟‗

ḫא Ѯ ᴃ ᾯѦ ι ҡ ֱ ώӗ Ԅᵙ ֧ᾭὯ  

EtherCATẍ┌Ẕּ҈זṪў ᵸҚ ίֺט ט ᵙԎҤṪў קט ᶟ EtherCAT￼Ѯ Ҹ♇ץὐχ 
Å ӡ ẙ ιṾḴᴵ 100Mbit/s  
Å ᵃℓớ ᴵ ḅ‛Ἅῶҡ Ὂῶ ᵃ￼Ὴ ӡỤιḜҪṏ ᵃῊ ֧ӡᴺιẊѭ Ԅӡᴺ і

ẙ￼Ὴ Ἁ  
Å ᾟὙ ᶚ ‴ᶚ ῐᶚἆ ὂἓ ‗χ EtherCATᾟὙ֡ѶἍῶὂἓ ‗ Ở ἆԏῶᶺѦ ♇￼ ᶚ

ὂἓ ‗ ῗᴵ ￼ι≡ῶ ֺ  

EtherCAT ᴅѦṿᵇἍῶ ♇ᴧ ᵙὶᾠίֺᾭὯ ᶃ1Ῐ ҃Ѯ ᵙᴥ ᴭҡ ѳ ￼ҽᾘ Ể ẸEtherCAT
ṿֹ ҡ Ὴιҡ ҡEtherCATṿѧ ᴨᾭὯẊṄᾭὯ֒ԄEtherCATṿ ṿ ⅛Ѧҡ ιῳ ᵻѮ  

 

3.1 ♪ᶊ ԒḔ ⱣᴄӹαFMMUβ 

ᶋỞא ԓḕ ᴅӺεFMMUζת ԓ ᶊᶍῑṃ￼Ά│Ṅ ᶊᶍ Ὥѭⱶתᶊᶍ ᶃ2Ῐ ҃ ᶊᶍῑṃ

ֹⱶתᶊᶍ￼ΆẪ  
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i.MX RT1180 MCUᾟὙԆѦFMMUιּיEtherCATѮ ִḊק FMMUᴵҨҡEtherCATѮ ḧѲ￼ԆѦјᵃ ᶊ

ᶍ ᴨᾭὯ ɒ ᶊᶍɓὝ￼ῗѮ ѧ￼ᶊᶍ ι ɒⱶתᶊᶍɓὝ￼ῗҡ ѧ￼ᶊᶍ  

 

3.2 ᵂ₉ ⱣᵷαSMβ 

ESC￼ԓḕּ҈זᶈEtherCATѮ љ ᶊẔּז ẑε ὶֹPDI￼ỉίֺᵸζѳ ￼ᾭὯҐὭιћјᴩүӍ ֺ

Ӕּזԓḕ ӡ￼Ẕּזḕᶈ Ҏј ѳᶴ ESCԓ ￼ᵃℓ ᵸεSMζת ᶼῶᾦ ֘ Ҏ Ҏј

ḅїἍ֯χ 

Å ᾭὯ ớệјֹӠ ọ ᶈ ҭѧḫאӡᴺ ιּ҈זҨᴃ ￼ΆẪҐὭᾭὯ  
Å ᾭὯḠԅớệјֹӠ ọ ᶈ ҭѧḫאḠԅ ֺ  
Å EtherCATѮ ᵙẔּז ẑ ọ ԓḕιҨ҃ ᴰ Ά￼ ӍῊ   

ᵃℓ ᵸεSMζᾟὙת ֗₩Ẫᵙ ₩Ẫ i.MX RT1180ᾟὙԆѦᵃℓ ᵸת ẂιSM0ᵙSM1ּ҈ז ӡι

SM2ᵙSM3ּ҈ז ᾭὯ￼ ֧ᵙ Ԅ EtherCATѮ ִḊק Ҏᵃℓ ᵸת EtherCATѮ SIIὶᴭ
ҡEEPROM ᴨᵃℓ ￼ᵸת ԋӡỤ ᵼ℅ιᵃℓ ἄ￼XMLᾰҭѧוӡỤῗᶈSSCṪԏּקᵸ￼ִḊת ӾḧѲ￼  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ᶂ2. ᶉᶌᾰṂָ◓Ᵽᶉᶌַײᾛẩ 
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2. SM⁴ẩ 
ᶈᵃℓ ᵸεSMζ₩ẪїιẸᾭὯת Ԅἆ ֧҆ҭᴧּוῊι ᶊίֺᵕῼᵏט ᶃ6Ῐ ҃SM₩Ẫї￼Ὴẑ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ᶂ5. ⱶ ⁴ẩ 
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3. DC⁴ẩ 

a. Ά DC⁴ẩ 
ᶈ῞ ֫ṵẪῊ εDCζ₩Ẫїι ᶊίֺᵕῼῗּיᵃℓӡᴺғּו￼ ᶈ ₩ẪїιEtherCATѮ
ọ ᶈᵃℓ҆ҭᴧּוѳׁᴧ ᾭὯṿ ᶃ7Ῐ ҃῞ DC₩Ẫї￼Ὴẑ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ᶂ6. SM⁴ẩ 
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b. ᶬẵᶙDC⁴ẩ 
ᶭẶᶚ֫ṵẪῊ εDCζ₩ẪῈᶈḫא῭ ￼ᵃℓớ ᶈ ₩ẪїιEtherCATҡ ọ ᶈᵃℓ҆

ҭᴧּׁוὓ Ẋ֝ᶵ ֧ᾭὯ ῆᵃℓӡᴺֹ ι ᶊᾛӐṄ ιҡ ḫא῭ ￼ớ ᶃ8
Ῐ ҃ᶭẶᶚDC₩Ẫ￼Ὴẑ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ᶂ7. Ά DC⁴ẩ 



http://www.ethercat.org/login.aspx?ReturnUrl=%2fmemberarea%2fstack_code.aspx


AN14155 

ẓⱴ  

 ᾰҭѧώӗ￼ἍῶӡỤᶎᴩ│ễԁ ᶲ῎￼   

1.0◌Э2024Ẉ5ῐ23ᾤ 
©  2024 NXP B.V. ⱱ Ἅῶ  

Ἡ ᾰ⁶ᴦ  

11 / 36  

AN14155 ῀⌂ᴀḿӋ 

Ḅӌӓⱴi.MX RT1180ַײEtherCAT јBECKOFFַײTwinCAT3 ᵘSSCṩԎ 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᶂ11. ֲ Ấ ѥᾚַײSSCṩ  

SDK_2_14_1_MIMXRT1180- EVK\ boards \ evkmimxrt1180 \ ecat_examples \ digital_io  

\ cm33\ SSC\ digital_io.xml  

 
 
 

 
3. ӔּזFile > Newֳấ ѦᾺ￼SSCṪ ιḅᶃ11Ἅ  

4. ᴵҨӔּזSSC ᾰҭ▌זNXP Digital  IOṪ ι ᾰҭӈ҈MIMXRT1180- EVK SDK￼ Ẕ ẹѧιԏӌḅ

ᶃ12Ἅ  Ẕּז ѧӔּז￼SDKⱱ ѭ2.14.1  
SSC ᾰҭ￼ ỂḅїἍ χ 

ἆ 

 

 
 
 
 
 
 

 
ᶂ10. ᵎ  SSCṩԎח

SDK_2_14_1_MIMXRT1180- EVK\ boards \ evkmimxrt1180 \ ecat_examples \ digital_io  

\ cm7\ SSC\ digital_io.xml  
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5. ᶈẸׁ ⅎιἅҪṰ ӔּזSSCṪԏε5.13ⱱζἄ҃ז▌וNXP ECAT Digital IO  modular Ṫ ᴵҨᶈїἾ

ᴅѧἧ℅Ṫ ιԏӌӈ ḅᶃ13Ἅ  

 
6. ᴅ֨OKἔẦљ℅Ṫ ԋ￼ ᴭιḅᶃ14Ἅ

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᶂ12. ḿԃSSC ᾑҬ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᶂ13. ᶇіἝ ᴄѦ ἄ ῀⌂ṩ  
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8. Ѽᴵ Excel Ẕּז ẑᾰҭιḅᶃ16Ἅ SSCṪԏҺ⁞Ὧ℅Excelᾰҭ ἄXMLᾰҭוּט  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ᶂ15. ḿԃỡֲẤᾚַײẓⱴ Ẑ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᶂ16. Excel ẓⱴ Ẑ 
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9. ֳấἆṀԄẔּז ẑᾰҭᵅιֳấᾺ￼ҡ ᾰҭιḅᶃ17Ἅ ᴅ֨Project  > Create new Slave  Files  

 
10. ᴅ֨Start Ὰ￼Ṫ ᾰҭּוּ℅יἄιḅᶃ18Ἅ ứᴵҨᶈ ԋṪ ᾰҭ᷆ѧἧֹXMLᾰҭᵙsrcᾰҭ᷆  

 
11. ṄṪ ᾰҭҡSSCṪԏֳấ￼src ᾰҭ᷆ὓ ẊῲὭMIMXRT1180- EVK SDKѧ Ẕ￼src ᾰҭ᷆ιḅᶃ19Ἅ  

 
 
 
 
 
 
 
 
 
 
 
 

ᶂ17. ֲ ẤᾚַײҠ ᾑҬ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᶂ18. ᵎ ҠײẤᾚֲַח ᾑҬ 
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C: \ lxtdoc \ 2_SDK\ SDK_2_14_1_MIMXRT1180 - EVK\ boards \ evkmimxrt1180 \ ecat_examples \  
digital_io \ cm33\ SSC\ Src  

 
 
 
 
 
 
 
 
 
 
 

 

ᶂ20. ṃҥֿבі ָMIMXRT1180- EVKấᴦῳ 

 
 
 

src ᾰҭ᷆ Ểχ 

ἆ 

 
12. ‗ấẊ SDKṪ ẊṄԎї ֹMIMXRT1180- EVKẦᴧ―ιḅᶃ20Ἅ ṄMIMXRT1180- EVK EtherCAT

ᴭ0љEtherCATѮ ὶ  

13. SMᵙFMMU ӡỤᴵᶈSSCṪԏּוἄ￼XMLᾰҭѧἧֹ  

 
14. Ḿ ḔԐ￼ῑṃḅᶃ22Ἅ ԎѧιḾ 0x1C13֘ ḧ Ḿזּ 0x1A0nι Ḿ 0x1A0n֘ḧ Ḿזּ 0x600n  

ᶂ19. MIMXRT1180- EVK SDK╪ ᾑҬ᷅ 

C: \ lxtdoc \ 2_SDK\ SDK_2_14_1_MIMXRT1180- EVK\ boards \ evkmimxrt1180 \ ecat_examples \  
digital_io \ cm7\ SSC\ Src  

 
 
 
 
 
 
 
 
 
 
 

ᶂ21. XMLᾑҬѦַײSMᵘFMMU  
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ᶂ23. ֲ Ấ ѥᾚַײTwinCAT ṩ  

 
 
 

 
 

5  ᶇ ⁴ẩі TwinCAT3  

  ҟ ҃ᶈ ₩Ẫї TwinCAT3 ҭ￼  
 

5.1 ḟ TwinCAT ѭ ח ẐẉỵὛEtherCAT ᶴ 

ὟⱢҨїℓ Ḡ TwinCATѮ ט ẑẊἜὼEtherCAT ᶵχ 
1. ἔẦTwinCAT3ẊᾺấ ѦᾺ￼TwinCATṪ ιḅᶃ23Ἅ  

2. ṄTwinCAT3 ѭᶈ ₩Ẫї Ὰᵏטιḅᶃ24Ἅ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ᶂ22. ḽ ḓԏᾰṂ 
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3. ṄTwinCATӠὙᶈ ₩Ẫїι ὍɒShow Realtime Ethernet Compatible Devices.. ɓιḅᶃ25Ἅ  

 
4. ѧṰ⃰ Ḡ EtherCATѮ ᶵ ט ẑ  ◗ Ṫ ṄPCӐѭѮ ιIntel (13)1219- LMӐѭPC

ίֺᵸιԏӌ ḅᶃ26Ἅ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᶂ24 . TwinCAT3 Ѭ ⁴ẩ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᶂ25. ἬɎShow Real - time Ethernet Compatible Devices ɏ 
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ᶂ27. TwinCAT3 ᾑҬ᷅ 

TwinCAT\ 3.1 \ Config \ Io \ EtherCAT  

 
 
 

ḅ‛ṄPCּזӐTwinCATѮ ιֱPC ίֺᵸọ ᾟὙEtherCATѮ ῶԋᾟὙTwinCAT3￼ ίֺᵸ

֯ ι ᴠ Ҩї ᶍχ

https://infosys.beckhoff.com/english.php?content=../content/1033/tcsystemmanager/9810943
371.html&id=8751 857768543711394  

 
5. ṄSSCṪԏֳấ￼XMLᾰҭᾣֹTwinCAT3 ᾰҭ᷆ѧιḅᶃ27Ἅ TwinCAT3 ᾰҭ᷆ Ểḅїχ 

6. ᴅ֨Reload Device Descriptions ῭ᾺXMLᾰҭιḅᶃ28Ἅ  

 
7. ᴸ ᴅ֨Devices Ẋ ὍScanιḅᶃ29Ἅ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᶂ26. ḟ TwinCAT RTҧᶾ ᵷ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ᶂ28. ᾚו ᶴ ᾭ 
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ᶂ30 ≡ַָײѭ . ᶴ 

 
 
 

 
8. ₅╜ֹEtherCATѮ ᶵε ᶵ3ζιḅᶃ30Ἅ  

ᴸ ᴅ֨Device 3 Ẋᴅ֨ɒScanɓҨἧ ԋ￼EtherCATҡ ᶵιḅᶃ31Ἅ  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ᶂ29. ỵὛѭ ᶴ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ᶂ31. ỵὛҠ ᶴ 
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ᶂ33. ≡ַָײEtherCAT Ҡ ᶴ 

 
 
 

9. ᶈ℅ ⅎιṄ₅╜ֹBox ḅ‛ῗ ₭ἜὼEtherCATҡ ᶵι℅Box￼Ῐ ḅᶃ32Ἅ  

 
 

5.2  ᶇ ⁴ẩіΉᾚEEPROMᾎὊẉᶇ ֑ԃө 

  ҟ ҃ᶈ ₩Ẫї῭ᾺEEPROMᾭὯẊᶈ ֒ԄᾭӪ￼ℓ  
1. ᴅ֨Box 1ιẊᶈEtherCAT ѧ ὍAdvanced Settings ιḅᶃ33Ἅ  

2. ᴅ֨Write EEPROMẊ ὍּיSSCṪԏֳấ￼XMLᾰҭ ᴅ֨OKιEEPROMṄὟⱢἍ ֒Ԅιḅᶃ34
Ἅ  

 
 
 
 
 
 
 
 
 
 
 

ᶂ32. ≡ַָײEtherCAT Ҡ ᶴ 
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ᶂ36 . ▌∟Free Run  

 
 
 

 
3. ֵ ῇBoxẊԜ₭ἜὼBox ḅᶃ35Ἅ ιᴵҨἧֹṰ♪ẹEEPROM￼ᾺBox  

 
4. ☼╗Free Runιḅᶃ36Ἅ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᶂ34 . Smart View Editor ᾶ ᴴⱴ֑҇ԃEEPROMַײ  

 
 
 
 
 
 
 
 
 
 
 
 

ᶂ35 . H ἄָᾚBox  
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ᶂ37. EtherCAT Ҡ ᶳ҇OP⁴ẩ 

 
 
 

5. ӠEtherCATҡ ᶴ҈ εOPζ₩Ẫιḅᶃ37Ἅ  

6. ᶈTwinCAT ₩ẪїιᴵҨᵇEtherCATҡ ҽ ɒOnline Write value ɓεOnline Write ɒ0ɓἆOnline  
Write ɒ1ɓζ ӕḅιḅ‛ᵇRxPDOᴪ LED֒ ԄӪɒ1ɓιֱMIMXRT1180- EVKẦᴧ―і￼ּזἋLEDҘ  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᶂ38 . ⁴ẩіַײᶇ ֑ԃ 



AN14155 

ẓⱴ  

 ᾰҭѧώӗ￼ἍῶӡỤᶎᴩ│ễԁ ᶲ῎￼   

1.0◌Э2024Ẉ5ῐ23ᾤ 
©  2024 NXP B.V. ⱱ Ἅῶ  

Ἡ ᾰ⁶ᴦ  

24  / 36  

AN14155 ῀⌂ᴀḿӋ 

Ḅӌӓⱴi.MX RT1180ַײEtherCAT јBECKOFFַײTwinCAT3 ᵘSSCṩԎ 

 

 

 
 
 
 
 
 
 
 
 
 
 

 

ᶂ39. ᶇTwinCAT3 ѦᾚẤPLCṩ  

 
 

6 ᶇ ⁴ẩіӓⱴTWINCAT3  

  ҟ ҃ᶈ ₩Ẫї TwinCAT3 ҭ￼  
1. ӾιᾺấ ѦPLCṪ ᴸ ᴅ֨PLCιⱡᵅᴅ֨Add New Item ιḅᶃ39Ἅ  

Standard PLC Projectז▌ .2 ιḅᶃ40Ἅ  

 
3. ֒PLC ԋҦ ιḅᶃ41Ἅ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᶂ40. �1ᶇTwinCAT3 ѦֲẤStandard PLC Project  


