also commonly called
Two Wire Interface (TWI)
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e Overview

e 8 bit synchronous shift register used to communicate
externally

* 9 bit total communication packet
e uni-directional

 Most often used to communicate with peripherals
* displays, sensors, converters

e Supports multiple masters and multiple slaves

* 4 modes of operation
Master Receive
Master Transmit

Slave Receive

Slave Transmit
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e Qverview

* Open drain configuration
e outputs only pull down
* pull up resistors or current sources pull up

1IIIIIICG

Device 1 Device 2 Device 3 | ........ | Devican A1 R2

SDA - -

SCL - =
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EE 2905

* |2C Timing

e SDA —dataline
e SCL-clock line

e Data must be valid during the entire positive clock cycle

time

SDA

SCL

Data Stable Data Stable
Data Change

Note: data changes occur during SCL low
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* |2C Timing

e Special timing requirements for

start transmission

stop transmission

repeated start transition

master does not relinquish the bus in this mode

STOP

REPEATED START

START

STOP
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EE 2905

* |2C Timing

 Addressing

Indicate which slave to transmit to or receive from by first

transmitting the “address” of the desired device

Often this value is hardwired via external pins on the slave device

7 bits for each address

SDA

SCL

Address Packet Format

Addr MSE Addr LSB K

60 G e e,

START
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* |2C Timing

 R/W bit indicates a read or write operation is to follow
 Readis active high

 ACK - Acknowledge

* The master drives the data bus from start through the R/W bit and
then releases the bus

* The slave then pulls down the bus in the last clock cycle to indicate
a completed transmission

Address Packet Format

Addr MSE Addr LSB

NN T

START
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* |2C Timing

e ACK-cont'd
* |If the master fails to see the slave pull down the bus in the 9t clock
cycle (NACK) — no acknowledge
* Transmission failed
 Some sort of error action is required

Address Packet Format

Addr MSE AddrLSE RW  NACK

o N/ X XX
scL \;/—1\_/—2 —55 4/:\*;\_/9_\_

START
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EE 2905

* |2C Timing

* Data packet

e After getting an ACK on the address — data can be sent

8 bits of data

e 1 bit for a data ACK
* This can be repeated many times

Data Packet Format

Aggregate

Data MSEB

It

Data LSB  ACK

oo L KX

1

SOA from %,
Transmitter

/

)

KX
Y

X
/

SDA from
Receiver __ /

SCL from
Mastor

SLA+AMW

/NS N\

7
[Data Byt

8

STORP, AEPEATED
STAHT or Next
Crata Byte
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EE 2905

e Multi-Master Arbitration

* First master that attempts to transmit a 1 when the other
transmits a 0 — loses arbitration and shuts off

Bus Line
SCL

Data From
Device 1

Data From
Device 2

Bus Line
SDA

AYAVAVAVAVAVS

Device 1 Lost Arbitration
»~ and Switches Off

10
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