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Abstract - The focus of this paper is on I2C protocol following master controller. This controller is connected to 
a microprocessor or computer and reads 8 bit instructions following I2C protocol. The instructions are then 
processed and converted to instructions which follow SPI protocol. 32 bit register is designed to send data 
serially as per SPI instructions. The complete module is designed in VHDL and simulated in ModelSIM. The 
design is also synthesized in Xilinx XST 12.1 and optimized for area and power.  This concept is widely 
applicable where a microprocessor wants to communicate with SPI device.  This module acts as a slave for the 
microprocessor at the same time acts like a master for the SPI device which can be considered as a slave. This 
design is customized for slowing the data rate according to SPI device, which assures no data loss.  
Keywords: – I2C; Handshaking; Master & slave; Serial data transfer ; ISP. 

I Introduction 

In the world of multiple application based product it is very much a mandatory to have multiple devices 
connected to a system, this includes peripherals following different communication protocols as well. This 
requirement give rise to the need for an intermediate system which can act as a bridge between 2 devices 
following different communication protocols. This is where I2C master controller design is very useful.  
Today a system is connected to a number of devices and make the communication smooth and fast, I2C protocol 
is considered as one of the very best. But there are number of devices which follow SPI protocol as well. So 
such devices can be considered as a slave. The I2C master controller on one end is connected to a PC or 
microprocessor, and on the other end it will be connected to the SPI slave. Its main function will be, to 
understand the control register transmitted by PC and convert it into SPI control signals. The functional block in 
Fig.1. Demonstrates the overview of the functionality of the I2C master controller. 
 

 

Fig.1. Functional Block 

 

II Register Description 

There are 6 control registers and a data register. Each control register corresponds to SPI control register. The 
first register corresponds to SPI status register.  
Second set of 8 bits are dedicated for write operations which also includes interrupt signals for write and read 
operations. 
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Third set of 8 bits are dedicated to read operations only 2 bits of this registers are used as bus busy and abort 
read signals and rest of the bits are tied to ‘0’.  
Fourth and fifth set of 8 bits corresponds to 1st control register and 2nd control register of SPI respectively.  
 Finally sixth set of 8 bits corresponds to baud rate register of SPI.  
 
III Implementation 
The PC connected to the controller sends data serially and every 8 bits corresponds a value specified by the i2c 
protocol.  
The address and the chip select signal selects the I2C device. In this design both chip select and address of the 
device are default to 1, as the design is for a specific slave only.  
Every set of 8 bits which corresponds to a control registers which controls the flow of data, is stored in registers.  
A counter is initialized after successful transmission of 8 bits from the PC to the controller. As the complete set 
of control registers are transmitted, all the values of the registers are inverted and stored in a 32 bit register.  
32 bit registers are decided on the basis of SPI slave as there are only 4 control register before the data register. 
Every bit of the 32 bit register corresponds to a specific signal of SPI protocol.  
Once the 32 bit register is fed by the corresponding registers, the serial transmission takes place, which is the 
MOSI input of the SPI slave.  A clock signal is also transmitted to the SPI slave as SCLK which acts the main 
clock for the slave. 
 
IV Results 

The following Fig.2. is the simulation results of I2C master controller.  
This result shows successful storage of data transmitted by the master on the mentioned address location. 

 

 

 

Prof. Jai Karan Singh et al. / International Journal of Engineering and Technology (IJET)

ISSN : 0975-4024 Vol 4 No 4 Aug-Sep 2012 163



 
Fig. 2. Simulation result 
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Fig.3. Shows the Technology tree of the I2C master controller  

 

Fig.3. Technology Tree 
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Table no1  Shows the Design Summary of the I2C master controller. 
Table no 1 . Design Summary 

 

The result shows that minimal resources are utilized in designing the I2C master as only 1 % slices, 1% flip 
flops and 1% LUTs are utilized. 
V  Future Scope &  Conclusion 

The design of i2c master controller has immense applications in future as the number of devices connected to a 
system is only going to increase. So there is always a need for a system which supports multiple protocols. In all 
these situations, I2C master controller acts as a great support and will be a key in future design to support 
multiple parallel functions. I2C master controller is successfully designed in VHDL and simulated in 
ModelSIM. Simulation results verify that the communication has been established between the microprocessor 
and the controller. Data processed and the output has been successfully verified as per SPI slave input. The 
design meets timing constraints and there are no timing violations. And all these have been achieved with 
minimal utilization of resources.  
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