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UART

Å YŞǘǾŜȊŜǘŞƪŜǎΣ ŀǎȊƛƴƪǊƻƴ ǎƻǊƻǎ ƪƻƳƳǳƴƛƪłŎƛƽ
Å Yƛǎ ǘłǾƻƭǎłƎΣ ŀƭŀŎǎƻƴȅ łǘǾƛǘŜƭƛ ǎŜōŜǎǎŞƎ
Å 9ƎȅǎȊŜǊǼΣ łƭǘŀƭłƴƻǎ ƪŜǊŜǘŦƻǊƳłǘǳƳ

ï 5-9 adatbit
ï 1 startbit
ï 1 v. 2 stopbit
ïhǇŎƛƻƴłƭƛǎ ǇŀǊƛǘłǎōƛǘ όǇłǊƻǎ ǾŀƎȅ ǇłǊŀǘƭŀƴ ƛǎ ƭŜƘŜǘύ
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ATmega128 USART

ÅUniversal Synchronous and Asynchronous serial 
Receiver and Transmitter (USART)
ï{ȊƛƴƪǊƻƴ ƳǼƪǀŘŞǎǊŜ ƛǎ ƪŞǇŜǎ όǇƭǳǎȊ ŜƎȅ ƽǊŀƧŜƭ ǾŜȊŜǘŞƪ 
ǎȊǸƪǎŞƎŜǎύ
ïнȄ ǎŜōŜǎǎŞƎǼ ƳǼƪǀŘŞǎ ǘłƳƻƎŀǘłǎŀ ŀǎȊƛƴƪǊƻƴ ƳƽŘōŀƴ
ïн ŎǎŀǘƻǊƴŀ ό¦{!w¢л Şǎ ¦{!w¢мύ
Å¦{!w¢л Ŏǎŀƪ ŀǎȊƛƴƪǊƻƴ ƳǼƪǀŘŞǎǊŜ ƪŞǇŜǎ

ï!Ȋ ǀǎǎȊŜǎ ƪŜǊŜǘōŜłƭƭƝǘłǎ ǘłƳƻƎŀǘłǎŀ όŀŘŀǘōƛǘŜƪΣ ǎǘƻǇōƛǘŜƪ 
ǎȊłƳŀύ
ï!ǳǘƻƳŀǘƛƪǳǎ ǇŀǊƛǘłǎōƛǘ ƎŜƴŜǊłƭłǎ Şǎ ŜƭƭŜƴǃǊȊŞǎ
ïIłǊƻƳ ƳŜƎǎȊŀƪƝǘłǎ όƪǸƭŘŞǎ ƪŞǎȊΣ ƪǸƭŘǃ ǊŜƎƛǎȊǘŜǊ ǸǊŜǎΣ 
ŦƻƎŀŘłǎ ƪŞǎȊύ
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USART regiszterek I.

ÅUDRn- USARTnI/O Data Register

ïYǸƭŘǃ Şǎ ŦƻƎŀŘƽ ǊŜƎƛǎȊǘŜǊ
Å/ǎŀƪ ŀƪƪƻǊ ƝǊƘŀǘƽΣ Ƙŀ ŀȊ UDREnǊŜƎƛǎȊǘŜǊ ŜƎȅōŜ Ǿŀƴ łƭƭƝǘǾŀΦ

Åaƛǳǘłƴ ŀȊ ŀŘŀǘ ōŜ ƭŜǘǘ ƝǊǾŀ Şǎ ŀ ƪǸƭŘŞǎ ŜƴƎŜŘŞƭȅŜȊǾŜ ǾŀƴΣ 
ŀȊ ŀŘŀǘƻƪ ōŜǘǀƭǘǃŘƴŜƪ ŀ ƪǸƭŘǃ ǎƘƛŦǘ ǊŜƎƛǎȊǘŜǊōŜ 
όŀƳŜƴƴȅƛōŜƴ ŀȊ ƳłǊ ǸǊŜǎύ Şǎ ƳŜƎƪŜȊŘǃŘƛƪ ŀ ǎƻǊƻǎ 
ŀŘŀǘƪǸƭŘŞǎΦ

ÅCƻƎŀŘłǎƴłƭ ŀ ǊŜƎƛǎȊǘŜǊŜƴ ƪŜǊŜǎȊǘǸƭ ŀ ŦƻƎŀŘƽ buffer - egy 
ƪŞǘǎȊƛƴǘǼ CLCh ƳŜƳƽǊƛŀ ƪŜǊǸƭ ςƪƛƻƭǾŀǎłǎǊŀΦ
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USART regiszterek II.

ÅUCSRnAςUSART Controland Status RegisterA

ïUSART ReceiveComplete(RXCn)
Å! ōƛǘ ŞǊǘŞƪŜ мΣ Ƙŀ ƪƛƻƭǾŀǎŀǘƭŀƴ ŀŘŀǘ Ǿŀƴ ŀ ŦƻƎŀŘƽ bufferbenŞǎ лΣ 

ha a bufferǸǊŜǎΦ Iŀ ŀ ŦƻƎŀŘłǎ ƭŜǘƛƭǘłǎǊŀ ƪŜǊǸƭΣ ŀ bufferƪƛǸǊƝǘŞǎǊŜ 
ƪŜǊǸƭ Şǎ ŀȊ RXCnƴǳƭƭłȊƽŘƛƪ.

ïUSART TransmitComplete(TXCn)
Å! ōƛǘ ŞǊǘŞƪŜ мΣ Ƙŀ ŀ ǘŜƭƧŜǎ ŀŘŀǘƪŜǊŜǘ ƪƛƪǸƭŘŞǎǊŜ ƪŜǊǸƭǘ ŀ ǎƘƛŦǘ 
ǊŜƎƛǎȊǘŜǊŜƴ ƪŜǊŜǎȊǘǸƭ Şǎ ƴƛƴŎǎ ǵƧ ŀŘŀǘ ŀ ƪǸƭŘǃ bufferben.

ïUSART Data RegisterEmpty(UDREn)
ÅIŀ ŀ ōƛǘ ŞǊǘŞƪŜ мΣ ŀƪƪƻǊ ƝǊƘŀǘƽ ǵƧ ƪǸƭŘŜƴŘǃ ŀŘŀǘ ŀȊ UDRn

regiszterbe.
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USART regiszterek III.

ÅUCSRnAςUSART Controland Status RegisterA

ïFrameError(FEn)
ÅYŜǊŜǘƘƛōłǘ ƧŜƭŜȊΣ ŀƳŜƭȅ ŀƪƪƻǊ łƭƭ ŜƭǃΣ Ƙŀ ŀȊ Ŝƭǎǃ ǎǘƻǇōƛǘ лΦ

ïData OverRun(DORn)
Å!ƪƪƻǊ мΣ Ƙŀ ŀ ŦƻƎŀŘƽ bufferόн ōłƧǘύ ƳŜƎǘŜƭǘΣ ŜƎȅ ǘƻǾłōōƛ ōłƧǘ 
ǾłǊŀƪƻȊƛƪ ŀ ǎƘƛŦǘ ǊŜƎƛǎȊǘŜǊōŜƴ Şǎ ŜƎȅ ǵƧ ǎǘŀǊǘōƛǘ ŞǊƪŜȊŜǘǘΦ

ïParityError(UPEn)
Å!ƪƪƻǊ мΣ Ƙŀ ǇŀǊƛǘłǎƘƛōłǘ ŞǊȊŞƪŜƭǘ ŀ ŦƻƎŀŘƻǘǘ ŀŘŀǘōŀƴΦ ! 
ǇŀǊƛǘłǎŜƭƭŜƴǃǊȊŞǎǘ ŜƴƎŜŘŞƭȅŜȊƴƛ ƪŜƭƭ ƘƻȊȊł ό¦taƴмҐмύΦ
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USART regiszterek IV.

ÅUCSRnAςUSART Controland Status RegisterA

ïDoublethe USART TransmissionSpeed(U2Xn)

ÅIŀ мΣ ŀƪƪƻǊ ŘǳǇƭŀ łǘǾƛǘŜƭƛ ǎŜōŜǎǎŞƎƎŜƭ ƳǼƪǀŘƛƪ ŀ 
ƪƻƳƳǳƴƛƪłŎƛƽΦ /ǎŀƪ ŀǎȊƛƴƪǊƻƴ ƳƽŘōŀƴ ƳǼƪǀŘƛƪΣ ǎȊƛƴƪǊƻƴ 
ƳƽŘōŀƴ л-Ǌŀ ƪŜƭƭ łƭƭƝǘŀƴƛΦ

ïMulti-ProcessorCommunicationMode (MPCMn)

Å¢ǀōō ǇǊƻŎŜǎǎȊƻǊƻǎ ƳƽŘ ōŜłƭƭƝǘłǎŀΦ Iŀ мΣ ŀƪƪƻǊ ŀ ŎƝƳŜǘ ƴŜƳ 
ǘŀǊǘŀƭƳŀȊƽ  ŀŘŀǘƪŜǊŜǘ ŜƭŘƻōłǎǊŀ ƪŜǊǸƭƴŜƪΦ
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USART regiszterek V.

ÅUCSRnBςUSART Controland Status RegisterB

ïRX CompleteInterrupt Enable(RXCIEn)
ÅIŀ мΣ ŀƪƪƻǊ ŀȊ ŀŘŀǘŦƻƎŀŘłǎǘ ƧŜƭȊǃ ƳŜƎǎȊŀƪƝǘłǎ ŜƴƎŜŘŞƭȅŜȊŞǎǊŜ ƪŜǊǸƭΦ

ïTX CompleteInterrupt Enable(TXCIEn)
ÅHa 1, akkor az ŀŘŀǘƪǸƭŘŞǎ ōŜŦŜƧŜȊŞǎŞǘ ƧŜƭȊǃ ƳŜƎǎȊŀƪƝǘłǎ ŜƴƎŜŘŞƭȅŜȊŞǎǊŜ 
ƪŜǊǸƭ.

ïUSART Data RegisterEmptyInterrupt Enable(UDRIEn)
ÅHa 1, akkor az ŀŘŀǘǊŜƎƛǎȊǘŜǊ ƪƛǸǊǸƭŞǎŞǘ ƧŜƭȊǃ ƳŜƎǎȊŀƪƝǘłǎ 
ŜƴƎŜŘŞƭȅŜȊŞǎǊŜ ƪŜǊǸƭ.
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USART regiszterek VI.

ÅUCSRnBςUSART Controland Status RegisterB

ïReceiverEnable(RXENn)
ÅIŀ мΣ ŀƪƪƻǊ ŜƴƎŜŘŞƭȅŜȊƛ ŀȊ ŀŘŀǘŦƻƎŀŘłǎǘΦ

ïTransmitterEnable(TXENn)
ÅIŀ мΣ ŀƪƪƻǊ ŜƴƎŜŘŞƭȅŜȊƛ ŀȊ ŀŘŀǘƪǸƭŘŞǎǘΦ aƛƴŘƪŜǘǘǃ ŦŜƭǸƭǾŜȊŞǊƭƛa 
ƳŜƎŦŜƭŜƭǃ ǇƻǊǘƭłōŀƪƳǼƪǀŘŞǎŞǘΦ

ïCharacterSize(UCSZn2)
ÅAz UCSRnCǊŜƎƛǎȊǘŜǊōŜƴ ƭŞǾǃ ¦/{½ƴмΥл ōƛǘŜƪƪŜƭ ŜƎȅǸǘǘ ŘŜŦƛƴƛłƭƧŀ 
ŀȊ ŀŘŀǘōƛǘŜƪ ǎȊłƳłǘ
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USART regiszterek VII.

ÅUCSRnBςUSART Controland Status RegisterB

ïReceiveData Bit 8 (RXB8n)
ÅA 9. fogadott adatbit, ha 9-ōƛǘŜǎ ƳƽŘ Ǿŀƴ ōŜłƭƭƝǘǾŀΦ !Ȋ 

UDRnŜƭǃǘǘ ƪŜƭƭ kiolvani.

ïTransmitData Bit 8 (TXB8n)
ÅA 9. ƪǸƭŘŜƴŘǃ adatbit, ha 9-ōƛǘŜǎ ƳƽŘ Ǿŀƴ ōŜłƭƭƝǘǾŀΦ !Ȋ 

UDRnŜƭǃǘǘ ƪŜƭƭ ōŜƝǊƴƛΦ
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USART regiszterek VIII.

ÅUCSRnCςUSART Controland Status RegisterC

ïUSART ModeSelect(UMSELn)
Åл Ґ ŀǎȊƛƴƪǊƻƴ ƳƽŘΣ м Ґ ǎȊƛƴƪǊƻƴ ƳƽŘ

ïParityMode(UPMn1:0)
ÅtŀǊƛǘłǎ ƎŜƴŜǊłƭłǎ Şǎ ŜƭƭŜƴǃǊȊŞǎΦ
лл Ґ ƭŜǘƛƭǘǾŀΣ мл Ґ ǇłǊƻǎ ǇŀǊƛǘłǎΣ мм Ґ ǇłǊŀǘƭŀƴ ǇŀǊƛǘłǎ

ïStop Bit Select(USBSn)
Å0 = 1 stopbit, 1 = 2 stopbit
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USART regiszterek IX.

ÅUCSRnCςUSART Controland Status RegisterC

ïCharacterSize(UCSZn1:0)
Å!ŘŀǘōƛǘŜƪ ǎȊłƳŀΦ IƻȊȊłǊŀƪǾŀ ŀȊ ¦/{½ƴн ōƛǘŜǘ ŀ . ǊŜƎƛǎȊǘŜǊōǃƭΦ

000 = 5-bit, 001 = 6-bit, 010 = 7-bit, 011 = 8-bit, 111 = 9-bit

ïClockPolarity(UCPOLn)
Å/ǎŀƪ ǎȊƛƴƪǊƻƴ ƳƽŘōŀƴ ƘŀǎȊƴłƭŀǘƻǎΣ ŀǎȊƛƴƪǊƻƴ ƳƽŘōŀƴ л-łƴ ƪŜƭƭ 
ƘŀƎȅƴƛΦ  ! ǎȊƛƴƪǊƻƴ ƽǊŀƧŜƭ ǾŜȊŜǘŞƪ όXCKnύ ǇƻƭŀǊƛǘłǎłǘ ŀŘƧŀ ƳŜƎΦ
ÅIŀ лΣ ŀƪƪƻǊ ŀ ƪǸƭŘǀǘǘ ŀŘŀǘ ŀȊ ƽǊŀƧŜƭ ŦŜƭŦǳǘƽ ŞƭŞƴ ǾłƭǘƻȊƛƪ ƳŜƎΣ ƳƝƎ 
ŀ ŦƻƎŀŘƻǘǘ ŀŘŀǘƻǘ ŀ ƭŜŦǳǘƽ ŞƭǊŜ ƪŜƭƭ ƳƛƴǘŀǾŞǘŜƭŜȊƴƛ. Ha 1, akkor 
ŦƻǊŘƝǘǾŀ ƳǼƪǀŘƛƪΦ
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USART regiszterek X.

ÅUBRRnLŞǎ UBRRnHςUSART BaudRateRegisters

ï12-bites regiszter

ï¦.ww ǊŜƎƛǎȊǘŜǊ ǎȊłƳƝǘłǎ ŀǎȊƛƴƪǊƻƴ мȄ Şǎ нȄ 
ǎŜōŜǎǎŞƎƴŞƭΥ

ïjǊŀƧŜƭǘǃƭ ŦǸƎƎǃŜƴ ƴŜƳ ƭŜǎȊ ǘŜƭƧŜǎŜƴ Ǉƻƴǘƻǎ ŀ ƪƝǾłƴǘ 
baudrate. 8-ōƛǘŜǎ łǘǾƛǘŜƭƴŞƭ ƪōΦ н҈ Ƙƛōŀ 
megengedett.
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Å Az Inter-IntegratedCirciut(I2C) buszt a Philips fejlesztette 1982-ben.

Å YƛǎŜōō ǎŜōŜǎǎŞƎǼ ǇŜǊƛŦŞǊƛŀ L/-ƪ Şǎ ŀ ƳƛƪǊƻǾŜȊŞǊƭǃƪƪǀȊǀǘǘƛ ƪƻƳƳǳƴƛƪłŎƛƽǊŀ 
ƘŀǎȊƴłƭƘŀǘƽΣ ǊǀǾƛŘ ǘłǾƻƭǎłƎƻƴ όƴȅƻƳǘŀǘƻǘǘ łǊŀƳƪǀǊǀƴ ƘŀǘłǊŀƛƴύ ōŜƭǸƭ

Å Multi-master, master-slave, soros, szinkron buszrendszer

Å 10 kHz (low-speedmodeύ Şǎ млл ƪIȊ όǎǘŀƴŘŀǊŘ mode) ƽǊŀƧŜƭŦǊŜƪǾŜƴŎƛŀ
ï ! ƭŜƎǵƧŀōō ǾŜǊȊƛƽƧǵ ŜǎȊƪǀȊǀƪ ŜƴƴŞƭ ƎȅƻǊǎŀōōŀƪ ƛǎ ƭŜƘŜǘƴŜƪΥ

Å 400 kHz Fast mode

Å 1 MHzFast mode plus vagyFm+

Å 3.4 MHzHigh Speed mode

I2C busz

2020. 02. 12. Dr. Aradi Szil§rd: I+K technol·gi§k, Be§gyazott rendszerek14

CƻǊǊłǎΥ Wikipedia, en:user:Cburnett, CC BY-SA 3.0 CƻǊǊłǎΥ SparkFunElectronics, SFUPTOWNMAKER, CC BY-NC-SA 3.0

https://en.wikipedia.org/wiki/I%C2%B2C#/media/File:I2C.svg
https://en.wikipedia.org/wiki/user:Cburnett
http://creativecommons.org/licenses/by-sa/3.0/
https://learn.sparkfun.com/tutorials/i2c
https://www.sparkfun.com/users/236377
http://creativecommons.org/licenses/by-nc-sa/3.0/
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Å YŞǘ ŘŀǊŀō ƪŞǘƛǊłƴȅǵ αopen-drainέ ǾŜȊŜǘŞƪΣ ŜƭƭŜƴłƭƭłǎƻƪƪŀƭ ǘłǇŦŜǎȊǸƭǘǎŞƎǊŜ 
ŦŜƭƘǵȊǾŀΦ IǳȊŀƭƻȊƻǘǘ ;{ ƪŀǇŎǎƻƭŀǘΣ ŀȊŀȊ ŀȊ ŀƭŀŎǎƻƴȅ ƧŜƭǎȊƛƴǘ ŀȊ ŜǊǃǎŜōōΦ

Å SerialData Line (SDAύ ŀŘŀǘǾŜȊŜǘŞƪ Şǎ SerialClockLine (SCL) ƽǊŀƧƭŜǾŜȊŜǘŞƪ

Å ¢ǀōōŦŞƭŜ ŦŜǎȊǸƭǘǎŞƎǎȊƛƴǘ ƛǎ ƘŀǎȊƴłƭƘŀǘƽ ƛǎ ŀ ǾŜȊŜǘŞƪŜƪŜƴ όǇƭΦΥ р±Σ оΦо±Σ нΦр± ǎǘōΦύ
ï р± Şǎ оΣо± ƘŀǎȊƴłƭƘŀǘƽ ǾŜƎȅŜǎŜƴΣ ƛƭȅŜƴƪƻǊ оΣо±-Ǌŀ ƪŜƭƭ ŦŜƭƘǵȊƴƛ ŀ ǾŜȊŜǘŞƪŜƪŜǘΦ

ï 9ƎȅŞō ŜǎŜǘōŜƴ ǎȊƛƴǘƛƭƭŜǎȊǘǃ L/ ǎȊǸƪǎŞƎŜǎ

I2C hardver

CƻǊǊłǎΥ SparkFunElectronics, SFUPTOWNMAKER, CC BY-NC-SA 3.0

https://learn.sparkfun.com/tutorials/i2c
https://www.sparkfun.com/users/236377
http://creativecommons.org/licenses/by-nc-sa/3.0/
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Å! ƪƻƳƳǳƴƛƪłŎƛƽ ǸȊŜƴŜǘ όmessageύ ŀƭŀǇǵΣ ƳŜƭȅŜǘ 
start (start conditionύ Şǎ ǎǘƻǇ όstopcondition) 
ƧŜƭȊŞǎŜƪ ƘŀǘłǊƻƭƴŀƪ

Å9Ǝȅ ǸȊŜƴŜǘ ǘǀōō ƪŜǊŜǘōǃƭ όframeύ łƭƭ
ï9Ǝȅ ŎƝƳƪŜǊŜǘ όaddressframe)

ï9Ǝȅ ǾŀƎȅ ǘǀōō ŀŘŀǘƪŜǊŜǘ όdataframe)

I2C protokoll (master-slave) I.

CƻǊǊłǎΥ SparkFunElectronics, SFUPTOWNMAKER, CC BY-NC-SA 3.0

https://learn.sparkfun.com/tutorials/i2c
https://www.sparkfun.com/users/236377
http://creativecommons.org/licenses/by-nc-sa/3.0/
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Å Start Condition
ï ! ƪƻƳƳǳƴƛƪłŎƛƽ ƪŜȊŘŜǘŜƪƻǊ ŀ ƳŀǎǘŜǊ ƭŜƘǵȊȊŀ ŀȊ SDA-tΣ ƳƛƪǀȊōŜƴ ŀȊ {/[ ƳŀƎŀǎ ǎȊƛƴǘŜƴ ƳŀǊŀŘΦ ό! 

busz ŀƭŀǇƘŜƭȅŜȊǘŞōŜƴ ƳƛƴŘƪŞǘ ǾŜȊŜǘŞƪ ƳŀƎŀǎ ƧŜƭǎȊƛƴǘŜƴ Ǿŀƴ.)
ï Erre kezdenek figyelni a slave-ek.

Å AddressFrame
ï aƛƴŘƛƎ ŜȊȊŜƭ ƪŜȊŘǃŘƛƪ ŀȊ ǸȊŜƴŜǘΦ
ï 7-ōƛǘŜǎ ŜǎȊƪǀȊŎƝƳ
ï 1-ōƛǘŜǎ ƧŜƭȊŞǎΥ ƝǊłǎ ǾŀƎȅ ƻƭǾŀǎłǎƛ όwκ² ςмκлύ ƳǼǾŜƭŜǘ

Å Data Frame
ï ¢ŜǘǎȊǃƭŜƎŜǎ ǎȊłƳǵΣ м ōłƧǘƻǎ ŀŘŀǘΣ ƳŀǎǘŜǊ ǾŀƎȅ slaveǘǀƭǘƛ ŦŜƭ ŀȊ wκ² ōƛǘǘǃƭ ŦǸƎƎǃŜƴ

Å ACK bit
ï Minden frameǳǘłƴ ŀ ƳŀǎǘŜǊ ŜƭŜƴƎŜŘƛ ŀȊ SDA-tόƝƎȅ ŀȊ ƳŀƎŀǎ ǎȊƛƴǘǊŜ ƪŜǊǸƭύ Şǎ ŀ ƳŜƎŎƝƳȊŜǘǘ slave-

nekƪŜƭƭ ŀƭŀŎǎƻƴȅǊŀ ƘǵȊƴƛŀΦ NƎȅ ƧŜƭȊƛΣ ƘƻƎȅ ŦƻƎŀŘǘŀ ŀȊ ŀŘŀǘƻǘΦ

Å Stop Condition
ï !Ȋ ǸȊŜƴŜǘ ǾŞƎŞƴ ŀ ƳŀǎǘŜǊ ƭŜƘǵȊȊŀ ŀȊ SCL-tŞǎ ŀȊ SDA-tŀȊ !/Y ǳǘłƴΦ
ï Felengedi az SCL-t, majd felengedi az SDA-t is.
ï bƻǊƳłƭ ŀŘŀǘƪǸƭŘŞǎƴŞƭ ŀȊ {5! ƴŜƳ ǾłƭǘƻȊƘŀǘ ŀȊ {/[ ƳŀƎŀǎ ǎȊƛƴǘƧŜ ƳŜƭƭŜǘǘΗ

I2C protokoll (master-slave) II.
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Å A slave-ekƳǼƪǀŘŞǎŜ ǳƎȅŀƴƻƭȅŀƴΣ Ƴƛƴǘ master-slaveesetben.
Å A mastereknekviszont tudniuk kell a multi-masterƳƽŘƻǘΦ CƻƭȅŀƳŀǘƻǎŀƴ ǾƛǎǎȊŀ 
ƪŜƭƭ ƻƭǾŀǎƴƛǳƪ ŀ ōǳǎȊǘΣ ƘƻƎȅ ŀ ƪƛƪǸƭŘǀǘǘ ŀŘŀǘǳƪ ƧŜƭŜƴǘ-Ŝ ƳŜƎΦ bŜƳ ƳŜƎŦŜƭŜƭǃ 
masterekŀƭƪŀƭƳŀȊłǎŀ ƘƛōłƘƻȊ ǾŜȊŜǘΗ

Å A masterekŦƛƎȅŜƭƛƪ ŀ ōǳǎȊǘΣ ŀƪƛ Ŝƭǃōō ƘǵȊȊŀ ƭŜ ŀȊ SDA-tŀȊŞ ŀ ōǳǎȊƘŀǎȊƴłƭŀǘ 
joga.

Å Iŀ ƳŞƎƛǎ ŜƎȅǎȊŜǊǊŜ ƪǸƭŘŜƴŜƪΣ ŀƪƪƻǊ ŀ ƘǳȊŀƭƻȊƻǘǘ ;{ ƪŀǇŎǎƻƭŀǘ Ƴƛŀǘǘ ŜƎȅǎȊŜǊǊŜ 
м Şǎ л ōƛǘ ŜǎǘŞƴ ŀȊ м-Ŝǎ ōƛǘ ǾŜǎȊƝǘΦ ! ǾŜǎȊǘŜǎ ƳŀǎǘŜǊ ŜƭŜƴƎŜŘƛ ŀ ōǳǎȊǘΣ ƳŀƧŘ 
ƪŞǎǃōō ǵƧǊŀ ǇǊƽōłƭƪƻȊƛƪΦ 9Ȋǘ ŀ ŦƻƭȅŀƳŀǘƻǘ ƘƝǾƧłƪ ŀǊōƛǘǊłŎƛƽƴŀƪ.

Å LǎƳŞǘŜƭǘ {ǘŀǊǘ Condition
ï9ƭǃŦƻǊŘǳƭƘŀǘΣ ƘƻƎȅ ŜƎȅ ƳŀǎǘŜǊ
ǘǀōō ǸȊŜƴǘŜǘ ǎȊŜǊŜǘƴŜ ƪǸƭŘŜƴƛ

ï Ekkor Stop Conditionhelyett
RepeatedStart ConditiontƪǸƭŘ

ï Alacsony SCL mellett felengedik az SDA-t,
majd az SCL-tŞǎ Ƨǀƴ ŀ {ǘŀǊǘ Condition

I2C protokoll (multi-master)

CƻǊǊłǎΥ SparkFunElectronics, SFUPTOWNMAKER, CC BY-NC-SA 3.0

https://learn.sparkfun.com/tutorials/i2c
https://www.sparkfun.com/users/236377
http://creativecommons.org/licenses/by-nc-sa/3.0/
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I2/ ǇŞƭŘŀ
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ÅA Two-wire SerialInterface(TWI) az I2C 
ƳŜƎŦŜƭŜƭǃƧŜ ŀȊ !ǘƳŜƭƴŞƭ.

Å¢łƳƻƎŀǘƧŀ ŀ masterŞǎ ŀ slaveƳǼƪǀŘŞǎǘ ƛǎΦ

ÅMulti-masterŀǊōƛǘǊłŎƛƽǎǘłƳƻƎŀǘłǎ

Å7-ōƛǘŜǎ ŎƝƳǘŀǊǘƻƳłƴȅΦ

ÅaŀȄΦ плл ƪIȊ ƽǊŀƧŜƭΦ

Å/ƝƳŦŜƭƛǎƳŜǊŞǎ ŞōǊŜǎȊǘŞǎƛ ŦǳƴƪŎƛƽǾŀƭ ŀƭǾƽ ƳƽŘōƽƭΦ

Atmel TWI (I2C)
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ÅTWI Bit RateRegister(TWBR)

ïjǊŀƧŜƭ ό{/[ύ ŦǊŜƪǾŜƴŎƛŀ ōŜłƭƭƝǘłǎŀ

ï¢²t{Υ ŜƭǃƻǎȊǘƽ ōƛǘŜƪ ŞǊǘŞƪŜ ŀ ¢²{w ǊŜƎƛǎȊǘŜǊōŜƴ

TWI regiszterek I.
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ÅTWI ControlRegister(TWBR)

ïTWI Interrupt Flag(TWINT)
Å.Ŝłƭƭ м-ōŜΣ Ƙŀ ŀ ¢²L ŀƪǘǳłƭƛǎ ŦŜƭŀŘŀǘŀ ǾŞƎŜǘ ŞǊǘΦ aŀƎłǘƽƭ 
ƴŜƳ ǘǀǊƭǃŘƛƪΣ ǎȊƻŦǘǾŜǊŜǎŜƴ ƪŜƭƭ ǘǀǊǀƭƴƛ м-Ŝǘ ƝǊǾŀ ōŜƭŜΦ ¢ǀǊƭŞǎ 
ǳǘłƴ ŀ ¢²L ƳŜƎƪŜȊŘƛ ŀ ƪǀǾŜǘƪŜȊǃ ƳǼǾŜƭŜǘŜǘΦ

ïTWI EnableAcknowledgeBit (TWEA)
ÅAcknowledgmentōƛǘ ƪǸƭŘŞǎ ŜƴƎŜŘŞƭȅŜȊŞǎΦ ! ¢²L ŀ 
ƳŜƎŦŜƭŜƭǃ ƘŜƭȅŜƴ !/Y ōƛǘŜǘ ƎŜƴŜǊłƭΣ Ƙŀ ŜƴƎŜŘŞƭȅŜȊǾŜ ǾŀƴΦ 
! ƭŜǘƛƭǘłǎǎŀƭ ƛŘŜƛƎƭŜƴŜǎŜƴ αƭŜ ƭŜƘŜǘ ŎǎŀǘƭŀƪƻȊǘŀǘƴƛέ ŀ ōǳǎȊǊƽƭΦ

TWI regiszterek II.
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ÅTWI ControlRegister(TWBR)

ïTWI START ConditionBit (TWSTA)
ÅaŀǎǘŜǊƪŞƴǘ ƭŜƘŜǘ ǾŜƭŜ {¢!w¢ conditiontƎŜƴŜǊłƭƴƛΦ /ǎŀƪ ŀƪƪƻǊ 
ƪŜȊŘƛΣ Ƙŀ ŀ ōǳǎȊ ǎȊŀōŀŘΦ {ȊƻŦǘǾŜǊŜǎŜƴ ǘǀǊǀƭƴƛ ƪŜƭƭ ǳǘłƴŀΦ

ïTWI STOP ConditionBit (TWSTO)
ÅaŀǎǘŜǊƪŞƴǘ ƭŜƘŜǘ ǾŜƭŜ STOP conditiontƎŜƴŜǊłƭƴƛ. Automatikusan 
ǘǀǊƭǃŘƛƪ ŀ ǾŞƎŞƴΦ {ƭŀǾŜ ƳƽŘōŀƴ Ƙƛōłōƽƭ ƭŜƘŜǘ ǾƛǎǎȊŀǘŞǊƴƛΦ ! ōƛǘ 
ōŜƝǊłǎłƴŀƪ ƘŀǘłǎłǊŀ ŀ ƪƻƴǘǊƻƭƭŜǊ ŜƭŜƴƎŜŘƛ ŀȊ {/[! Şǎ {5! 
Ǿƻƴŀƭŀƪŀǘ όƴŀƎȅƛƳǇŜŘŀƴŎƛłǎ łƭƭŀǇƻǘōŀ ƪŜǊǸƭƴŜƪύΦ

TWI regiszterek III.


