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ω I2C ς Inter-Integrated Circuit bus 
            Invented in 1982 by Philip's semiconductor division  
            (Now NXP Semiconductor) as a simple means of 
             communicating between integrated circuit chips. 
             Original clock speed was 100KHz maximum. 
 
             Lƴ мффн ŀŘŘŜŘ пллYIȊ άCŀǎǘ ƳƻŘŜέ 
             Lƴ мффу ŀŘŘŜŘ оΦпaIȊ άIƛƎƘ {ǇŜŜŘ ƳƻŘŜέ 
 
ωI2S - Inter-IC Sound, Integrated Interchip Sound or IIS bus 
            Invented in 1986 by Philip's for connecting digital  
            audio devices together (originally in a CD player).  
            It is most commonly used to carry PCM information 
            between Digital storage devices and the DAC(s) in an 
            audio player. 
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Å I2C is a multi-master/multi-slave bus where each slave is addressable using a 
7 bit or 10 bit address. 
 

Å  I²C uses only two bidirectional open-drain lines, SDA and SCL 
(Serial Data and Serial Clock), pulled up with resistors.  
Typical voltages used are +5 V or +3.3 V although systems with other voltages  
are permitted.  
 

Å If two devices drive the bus simultaneously, there is no driver contention since 
both are pulling the bus low. 
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Å In idle state, all master and slave devices have their SDA and SCL pins 
open drain ς the pull-up resistors ensures a logic high on both lines 
 

Å Start bit is when the SCL line is high and the master device pulls down 
the SDA line. Then, SDA sets the transferred bit while SCL is low (blue) 
and the data is sampled (received) when SCL rises (green). When the 
transfer is complete, a STOP bit (P) is sent by releasing the data line to 
allow it to be pulled up while SCL is constantly high. 
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Å All data is transmitted across the I2C bus in groups of eight bits.  
To send a bit on the I2C bus, the SDA line is driven to the appropriate 
level while SCL is LOW (a LOW on SDA indicates the bit is zero; a HIGH  
indicates the bit is one).  
 
Once the SDA line has settled, the SCL line is brought HIGH, then LOW.  
This pulse on SCL clocks the SDA bit into ǘƘŜ ǊŜŎŜƛǾŜǊΩǎ shift register. 
 

Å The I2C bus is bidirectional - the SDA line is used both for transmitting  
and receiving data. When a master reads from a slave, the slave drives 
SDA; when a master sends data to a slave, the master drives SDA. 
 
The master always drives the SCL clock line. The slave never drives SCL,  
because it cannot act as a master. On slave devices, SCL is an input only. 
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Å Every byte transmitted on the I2C bus, whether it is address or data,  
is acknowledged with an acknowledge bit. 
 

Å When a master has finished sending a byte (eight data bits) to a slave,  
it stops driving SDA and waits for the slave to acknowledge the byte.  
 

Å The slave acknowledges the byte by pulling SDA LOW. The master then  
sends a clock pulse to clock the acknowledge bit.  
 

Å Similarly, when a master has finished reading a byte, it pulls SDA LOW 
to acknowledge this to the slave. It then sends a clock pulse to clock the bit.  
(Remember that the master always drives the SCL clock line.) 
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Simple serial bus comprising three lines 
Å BIT CLOCK ς Clock line driven by I2S Master clocks each audio data bit, 

                       e.g. 32 x sample rate - 2.8224 MHz for 16 bit audio at 44.1Ks/sec 
Å WORD CLOCK ς Also called LRCLK ς Clock line driven by I2S Master sets  

                             whether data is for the left or right audio channels. 
Å SERIAL DATA ς the audio PCM data for left channel, then right channel. 

 
Å Optionally MCLK ς master clock ς typically 256 x audio sample rate 

e.g. 11.2896MHZ for 44.1 Ks/sec or 12.288 MHz for 48 Ks/sec. 
 

Å One I2S Bus can carry two audio channels. 
For more audio channels, multiple I2S busses or TDM are used. 
 

Å Unlike the I2C bus, there is ONLY ONE master and usually ONE slave device  
per I2S Bus. There is no slave addressing. Can use TDM  
(Time Division Multiplexing) to send to different slaves on the same bus. 
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