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1. Scope 
This document is the Function Specification of I2C Bus Interface. 

2. Features 
I2C Bus Interface has the following features: 

� Selection of addressing format or non-addressing format 

� Conforms to Phillips I2C bus interface 

� Two ways of setting slave address 

� Start and stop conditions generated automatically in master mode 

� Selection of acknowledge output levels when receiving  

� Automatic loading of acknowledge bit when transmitting 

� Wait function in master mode 

� Wait function 

� Interrupt sources 

� Selection of 32 internal clocks 

� Direct bus drive 
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3. Block Diagram 

 

Figure 3.1: IIC block diagram 
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Figure 3.2: I2C Bus Interface Connections (Example: This LSI as Master) 
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4. Port Descriptions 
Table below shows the IIC port description 

Name I/O Function 

SCL0 Input/Output Clock input/output pin of channel IIC_0 

SDA0 Input/Output Clock input/output pin of channel IIC_0 

SCL1 Input/Output Clock input/output pin of channel IIC_1 

SDA1 Input/Output Clock input/output pin of channel IIC_1 

SCL2 Input/Output Clock input/output pin of channel IIC_2 

SDA2 Input/Output Clock input/output pin of channel IIC_2 

SCL3 Input/Output Clock input/output pin of channel IIC_3 

SDA3 Input/Output Clock input/output pin of channel IIC_3 

SCL4 Input/Output Clock input/output pin of channel IIC_4 

SDA4 Input/Output Clock input/output pin of channel IIC_4 

SCL5 Input/Output Clock input/output pin of channel IIC_5 

SDA5 Input/Output Clock input/output pin of channel IIC_5 

 

Table 4.1:  Port Description 
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5. Register Descriptions 
This IIC has the following registers: 

• I2C bus data register (ICDR) 

• Slave address register (SAR) 

• Second slave address register (SARX) 

• I2C bus mode register (ICMR) 

• I2C bus transfer rate select register (IICX3) 

• I2C bus control register (ICCR) 

• I2C bus status register (ICSR) 

• I2C bus extended control register (ICXR) 

• I2C SMbus control register (ICSMBCR) 

 

5.1 I2C bus data register (ICDR) 
ICDR: 

- An 8 bit readable/writable register. 

-  Such as a transmit data register and a receive data register. 

- Be divided internally into a shift register (ICDRS), receive buffer (ICDRR) 
and transmit buffer (ICDRT). 

- Writing transmit data to ICDR: 

o In master transmit mode: 

� Writing transmit data to ICDR should be performed after start 
condition detection. 

� When the start condition is detected, previous write data is 
ignored. 
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o In slave transmit mode: 

� Writing should be performed after the slave addresses match. 

� TRS bit is automatically changed to 1. 

o Data transferred automatically from ICDRT to ICDRS: 

� If IIC is in transmit mode (TRS = 1) and the next data is in 
ICDRT (the ICDRE flag is 0). 

� If The ICDRE flag is 1 and the next transmit data writing is 
waited. 

o No data is transferred from ICDRT to ICDRS: 

� IIC is in receive mode (TRS = 0). 

- Reading receive data from ICDR: 

o Is performed after data is transferred from ICDRS to ICDRR. 

o Data is transferred from ICDRS to ICDRR: 

� If IIC is in receive mode and no previous data remains in 
ICDRR (the ICDRF flag is 0). 

� If additional data is received while the ICDRF flag is 1. 

o No data is transferred from ICDRS to ICDRR: 

� Is in transmit mode 

- Transmit data should be written justified toward the MSB side when MLS 
= 0 in ICMR and toward the LSB side when MLS = 1. 

- Receive data bits should be read from the LSB side when MLS = 0 and 
from the MSB side when MLS = 1. 

- ICDR can be written to and read from only when the ICE bit is set to 1 in 
ICCR. 

- The initial value of ICDR is undefined. 
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Bit 7 6 5 4 3 2 1 0 

         

Initial value         

Read/Write R/W R/W R/W R/W R/W R/W R/W R/W 

 

5.2 Slave Address Register (SAR) 
SAR: 

- Sets the slave address and selects the communication format. 

- LSI operates as the slave device 

o LSI in slave mode. 

o If the FS bit is set to 0 and the upper 7 bits of SAR match the upper 
7 bits of the first frame received after a start condition. 

- Can be accessed only when the ICE bit in ICCR is cleared to 0. 

Bit 7 6 5 4 3 2 1 0 

 SVAX6 SVAX5 SVAX4 SVAX3 SVAX2 SVAX1 SVAX0 FSX 

Initial value 0 0 0 0 0 0 0 1 

Read/Write R/W R/W R/W R/W R/W R/W R/W R/W 
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 Figure 5.1: Transfer format 

5.3 I2C Bus Mode Register (ICMR) 
ICMR: 

- Sets the communication format and transfer rate. 

- Can only be accessed when the ICE bit in ICCR is set to 1. 

Bit 7 6 5 4 3 2 1 0 

 MLS WAIT CKS2 CKS1 CKS0 BC2 BC1 BC0 

Initial value 0 0 0 0 0 0 0 0 

Read/Write R/W R/W R/W R/W R/W R/W R/W R/W 
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5.4 I2C Bus Transfer Rate Select Register (IICX3) 
IICX3: 

Selects the IIC transfer rate clock and sets the transfer rate of IIC channels 3 to 5. 

Bit 7 6 5 4 3 2 1 0 

     TCSS IICX5 IICX4 IICX3 

Initial value     0 0 0 0 

Read/Write R/W R/W R/W R/W R/W R/W R/W R/W 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



YOVI 2008 Core IIC Function Specifications                               Rev 0.00 

SEMICON Confidential 14

                 

 

Figure 5.2: I2C bus Transfer Rate (1) 
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Figure 5.3: I2C bus Transfer Rate (2) 

 

5.5 I2C Bus Control Register (ICCR) 
ICCR: 

- Controls the I2C bus interface and performs interrupt flag confirmation. 

Bit 7 6 5 4 3 2 1 0 

 ICE ICIE MST TRS ACKE BBSY IRIC SCP 

Initial value     0 0 0 0 

Read/Write R/W R/W R/W R/W R/W R/W*3 R/W*1 R/W*1 
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When DTC is used: 

- IRIC is cleared automatically. 

- IRIR transfer can be performed continuously without CPU intervention. 

- DTC does not support IIC_4 and IIC_5. 

When with the I2C bus format selected: 

- IRIC is set to 1. 

- An interrupt is generated. 

- Other flags must be checked in order to identify the source that set IRIC to 
1. 

When ICDRE or ICDRF flag is set: 

- IRTR flag may or may not be set. 
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- IRTR flag (the DTC start request flag) is not set at the end of a data transfer 
up to detection of a retransmission start condition or stop condition after a 
slave address (SVA). 

- Or general call address match in I2C bus format slave mode. 

When the IRIC flag and IRTR flag are set: 

- The ICDRE and ICDRF flag may not be set. 

- The IRIC and IRTR flag are not cleared at the end of the specified number 
of transfer in continuous transfer using the DTC. 

- The ICDRE or ICDRF flag is cleared, however, since the specified number 
of ICDR reads or writes have been completed. 
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Figure 5.4: Flags and Transfer States (Master Mode) 
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Figure 5.5: Flags and Transfer States (Slave Mode) 

5.6 I2C Bus Status Register (ICSR) 
ICSR consists of status flags. 
Bit 7 6 5 4 3 2 1 0 

 ESTP STOP IRTR AASX AL AAS ADZ ACKB 

Initial 
value 

0 0 0 0 0 0 0 0 

Read/Write (R/W)* (R/W)* (R/W)* (R/W)* (R/W)* (R/W)* (R/W)* (R/W)* 
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5.7 I2C Bus Extended Control Register (ICXR) 
ICXR: 

- Enables or disables the I2C bus interface interrupt generation and 
continuous receive operation. 

- Indicates the status of receive/transmit operations. 

Bit 7 6 5 4 3 2 1 0 

 STOPIM HNDS ALIE ICDRE ALIE ALSL FNC1 FNC0 

Initial 
value 

0 0 0 0 0 0 0 0 

Read/Write R/W R/W R/W R/W R/W R/W R/W R/W 
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5.8 I2C SMBus Control Register (ICSMBCR) 
ICSMBCR: 

- Used to support the System Management Bus (SMBus) specififcations. 

- Support the SMBus specification. 

- SDA output data hold time should be specified in the range of 300ns to 
1000ns. 

- When the SMBus is not supported, the initial value should not be change. 

- ICSMBCR is enabled to access when bit MSTP4 is cleared to 0. 

Bit 7 6 5 4 3 2 1 0 

 SMB5E SMB4E SMB3E SMB2E SMB1E SMB0E FSEL1 FSEL0 

Initial 
value 

0 0 0 0 0 0 0 0 

Read/Write R/W R/W R/W R/W R/W R/W R/W R/W 
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Figure 5.6: Output Data Hold Time 

 

Figure 5.7: ISCMBCR Setting 
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6. Operations 

6.1 I2C Bus Data Format 
I2C bus interface: 

- Has an I2C bus format and a serial format. 

- Are addressing formats with an acknowledge bit. 

- The first frame following a start condition always consists of 9 bits. 

 

Figure 6.1: I2C Bus Data Formats (I2C Bus Formats) 

 

Figure 6.2: I2C Bus Data Formats (Serial Formats) 

 

Figure 6.3: I2C Bus Timing 
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Figure 6.4: I2C Bus Data Format Symbols 

6.2 Initialization 
Initialize the IIC by the procedure before starting transmission/reception of data. 

 

Figure 6.5: Sample flowchart for IIC Initialization 

6.3 Master Transmit Operation 
In I2C format master transmit mode, the master device outputs the transmit clock 
and transmit data, and the slave device returns an acknowledge signal. 
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Figure 6.6: Sample Flowchart for Operations in Master Transmit Mode 

The operation procedure and operations by which data is sequentially transmitted 
in synchronization with ICDR (ICDRT) write operations are: 
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Figure 6.7: Operation Timing Example in Master Transmit Mode  

(MLS = WAIT = 0) 

 
Figure 6.8: Stop Condition Issuance operation Timing Example in Master 

Transmit Mode (MLS = WAIT = 0) 
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6.4 Master Receive Operation 
In I2C bus format master receive mode: 

- The master device outputs the receive clock 

- Receive data 

- Return an acknowledge signal. 

- The slave device transmits data. 

The master device transmits data containing the slave address and R/W (1:read) in 
the first frame following the start condition issuance in master transmit mode, 
selects the slave device, and then switches the mode for receive operation. 

Receive Operation Using the HNDS Function (HNDS = 1) 

 

Figure 6.9: Sample Flowchart for Operations in Master Receive Mode 
(HNDS = 1) 
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The reception procedure and operations by which the data reception process is 
provided in 1-byte units with SCL fixed low at each data reception are described 
below: 
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Figure 6.10: Master Receive Mode Operation Timing Example (MLS = 
WAIT = 0, HNDS = 1) 

 

Figure 6.11: Stop Condition Issuance Timing Example in Master Receive 
Mode (MLS = WAIT = 0, HNDS = 1) 

Receive Operation Using the Wait Function: 
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Figure 6.12: Sample Flowchart for Operations in Master Receive Mode 
(receiving a single byte) (WAIT = 1) 
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The following describes the multiple-byte reception procedure. In single-byte 
reception, some steps of the following procedure are omitted. At this time, follow 
the procedure: 
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Figure 6.13: Master Receive Mode Operation Timing Example  

(MLS = ACKB = 0, WAIT = 1) 
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Figure 6.14: Stop Condition Issuance Timing Example in Master Receive 
Mode (MLS = ACKB = 0, WAIT = 1) 

6.5 Slave Transmit Operation 
In I2C bus format slave receive mode: 

- The master device outputs the transmit clock and transmit data 

- The slave device returns an acknowledge signal 

The slave device operates as the device specified by the master device when the 
slave address in the first frame following the start condition that is issued by the 
master device matches its own address. 
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Figure 6.15: Sample Flowchart for Operations in Salve Receive Mode  

(HNDS = 1) 
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The reception procedure and operations using the HNDS bit function by which 
data reception process is provided in 1-byte unit which SCL being fixed low at 
every data reception, are described below: 
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Figure 6.16: Slave Receive Mode Operation Timing Example (1)  

(MLS = 0, HNDS = 1) 

 

Figure 6.17: Slave Receive Mode Operation Timing Example (2)  

(MLS = 0, HNDS = 1) 
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Continuous Receive Operation 

 

Figure 6.18: Sample Flowchart for Operations in Slave Receive Mode  

(HNDS = 0) 
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Figure 6.19: Slave Receive Mode Operation Timing Example (1)  

(MLS = ACKB = 0, HNDS = 0) 

 

Figure 6.20: Slave Receive Mode Operation Timing Example (2)  

(MLS = ACKB = 0, HNDS = 0) 
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6.6 Slave Transmit Operation 
If the slave address matches to the address in the first frame (address reception 
frame) following the start condition detection when the 8th  bit data is 1 
(read), the TRS bit in ICCR is automatically set to 1 and the mode changes to 
slave transmit mode. 

 
Figure 6.21: Sample Flowchart for Slave Transmit Mode 

 
The transmission procedure and operation in slave transmit mode are described 
below: 
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Figure 6.22: Slave Transmit Mode Operation Timing Example (MLS = 0) 
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6.7 IRIC Setting Timing and SCL Control 
The interrupt request flag (IRIC) is set at different times depending on the WAIT 
bit in ICMR, the FS bit in SAR, and the FSX bit in SARX. 

If the ICDRE or ICDRF flag is set to 1, SCL is automatically held low after one 
frame has been transferred; this timing is synchronized with the internal clock. 

 

Figure 6.23: IRIC Setting Timing and SCL Control (1) 
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Figure 6.24: IRIC Setting Timing and SCL Control (2) 
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Figure 6.25: IRIC Setting Timing and SCL Control (3) 
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6.8 Operation Using the DTC 

 

Figure 6.26: Examples of the Operation using DTC 

6.9 Noise Canceller 

 
Figure 6.27: Block Diagram of Noise Canceller 
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6.10 Initialization of Internal State 
Initialization is executed in accordance with clearing ICE bit. 

Scope of Initialization: the initialization executed by this function covers the 
following items: 

- ICDRE and ICDRF internal flags. 

- Transmit/receive sequencer and internal operating clock counter. 

- Internal latches for retaining the output state of the SCL and SDA pins 
(wait, clock, data, output…). 

The following items are not initialized: 

- Actual register values (ICDR, SAR, SARX, ICMR, ICCR, ICSR, ICXR 
(other than ICDRE and ICDRF)). 

- Internal latches used to retain register read information for setting/clearing 
flags in the ICMR, ICCR and ICSR registers. 

- The value of the ICMR register bit counter (BC2 to BC0). 

- Generated interrupt sources (interrupt sources transferred to the interrupt 
controller). 

To prevent problems caused by these factor, the following procedure should be 
used when initializing the IIC state: 

- Execute initialization of the internal state according to the ICE bit clearing. 

- Execute a stop condition issuance instruction (write 0 to BBSY and SCP) to 
clear the BBSY bit to 0 and wait for two transfer rate clock cycles. 

- Re-execute initialization of the internal state according to the ICE bit 
clearing. 

- Initialize (reset) the IIC registers. 

-End- 


