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Abstract – RISC is a design philosophy to reduce the complexity of instruction set that in turn reduces the 
amount of space, cycle time, cost and other parameters taken into account during the implementation of 
the design. The intent of this paper is to design and implement 16 bit RISC processor using Project 
Navigator tool. This processor design depends upon design specification, analysis and simulation. It 
takes into consideration very simple instruction set. The momentous components include Control unit, 
ALU, shift registers, IDU, PC, Clock generation unit and accumulator register. 

---------------------------♦----------------------------- 

I. INTRODUCTION 

Now a days, Computers are mainstream in quotidian 
activities. RISC Processor is a CPU design strategy 
that uses simplified instructions for higher performance 
with faster execution of instruction. It also reduces the 
delay in execution. It uses general instructions rather 
than specialized instructions. They are less costly to 
design, test and manufacture. This has helped in 
implementation of RISC in technological field. Its range 
of application includes signal processing, convolution 
application, supercomputers such as K computers and 
wider base for smart phones. In this work, an 16 bit 
RISC processor is presented with higher performance 
and efficiency being the main aim. This processor 
comprises of Control unit, general purpose registers, 
Arithmetic and logical unit, shift registers. Control unit 
consists of programcounter and IDU. According to the 
instruction to the control unit generate signal to decode 
the instruction. The architecture supports 16 
instructions for arithmetic, logical, shifting and 
rotational operations 

 

 

 

 

 

 

 

II. LITERATURE SURVEY  

Table 2.1 

 

III. BLOCK DIAGRAM OF RISC PROCESSOR  

 

Fig3.1. Risc processor  
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 Arithmetic Logic Unit (ALU)  

The arithmetic/logic unit (ALU) executes all arithmetic 
and logical operations. Arithmetic operations either 
take two registers as operands. The result is stored in 
a third register. The arithmetic/logic unit can perform 
arithmetic operations or mathematical calculations like 
addition, and subtraction and also performs logical 
operations include Boolean comparisons, such as 
AND, OR, XOR, NAND, NOR and NOT operations.  

 Registers  

Holds values of internal operation, such as the 
address of the instruction being executed and the data 
being processed i.e. Program Counter Register, Status 
Register. We have designed A,B,C,D,E,F,G,H,I,J 
Registers. If register content is 0 then it is source, if 1 
then it is destination.  

 Instruction decode unit  

The main function of the instruction decode unit is to 
use the 9-bit instruction provided from the previous 
instruction fetch unit to index the register file and 
obtain the register data values. The instructions 
opcode field bits are sent to a control unit to determine 
the type of instruction to execute. The type of 
instruction then determines which control signals are 
to be set and function that Execute unit is to perform, 
thus decoding the instruction.  

 Program counter  

Program counter is a register in a computer processor 
that contains the address (location) of the instruction 
being executed at the current time. As each instruction 
gets fetched, the program counter increases its stored 
value by 1. After each instruction is fetched, the 
program counter points to the next instruction in the 
sequence. When the computer restarts or is reset, the 
program counter normally reverts to 0.  

 Software used  

Language verilog  

Operating System Windows 7  

IDE Xilinx 13.1 3  

 

 

 

 

IV. RISC PROCESSOR VIEWS  

 

Fig4.1. processor view 

V. RISC PROCESSOR TECHNOLOGICAL 
VIEW 

 

Fig5.1. technological view 
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VI. FLOW CHART  

 

Fig 6.1. Flow chart 

VII. DIFFERENT OPERATION  

Table 7.1 

 

VIII. RESULTS  

 

Fig8.1. ALU Result 

 

Fig8.2. CLK generation Result 

 

Fig8.3. Register Result 

 

Fig8.4 .Program counter result 

IX. ADVANTAGES 

 RISC allows freedom of using the space on 
microprocessors because of its simplicity.  

 Instead of using stack many RISC processors 
use the registers for passing arguments and 
holding the local variables.  

 RISC functions uses only a few parameters, 
and the RISC processors cannot use the call 
instructions  

 The speed of the operation can be maximized 
and the execution time can be minimized.  
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X. DISADVANTAGES  

 With the increase in length of the instructions, 
the complexity increases for the RISC 
processors to execute due to its character cycle 
per instruction.  

 The first level cache of the RISC processors is 
also a disadvantage of RISC, in which these 
processors have large memory cache on the 
chip itself.  

 For feeding the instructions they require very 
fast memory systems.  

XI. APPLICATIONS  

 RISC processor is used to implement DSP 
application such as convolution and 
correlation.  

 RISC processor is used for general purpose 
application.  

XII. CONCLUSION  

The design of a single cycle 16-Bit RISC processor 
has been presented. Carry select adder and Daddas 
multiplier structures have been employed in the RISC 
architecture. The processor has been designed 
register A to J. The processor design promises its use 
towards any signal processing applications. Total 
memory usage is 278936 kilobytes and timing required 
for execution is 1.092ns. 6  
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