
 
International Journal of Emerging Trends in Engineering and Development              Issue 4, Vol.2 (March 2014)                                                                                                    

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                  ISSN 2249-6149 
 

R S. Publication (rspublication.com), rspublicationhouse@gmail.com Page 508 
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TTeecchhnnoollooggyy,,  CCooiimmbbaattoorree  

22..AAssssiissttaanntt  PPrrooffeessssoorr,,  EECCEE--  DDeeppaarrttmmeenntt,,  HHiinndduusstthhaann  IInnssttiittuuttee  ooff  TTeecchhnnoollooggyy,,  CCooiimmbbaattoorree..  

 

 

Abstract— The MORA architecture can be used to implement an 8-bit processor core to be a 

part of the power efficient multimedia oriented reconfigurable architecture reconfigurable 

array. The multimedia applications which means video and audio application. The processor 

shows a peak throughput performance of 75mops/mw. The processor having mainly 

processing element unit, control unit, and memory. The power consumption of the processor 

can be reduced by using the segmented memory (separated read memory and write memory) 

instead of the dual port memory.  Which means that by using the read write enable signal the 

processor can choose read operation or write operation on the interest of the user. When the 

read memory is in the ‗on‘ condition the write memory will be in the ‗off‘ condition and vice 

versa. By using this technique we can reduce the power consumption about 40% than other 

existing processors. The area of the processor is a big feature during the selection of the 

processor. The area of the processor can be decreased by changing the Wallace tree multiplier 

in the processing element unit. By using the half adder and full adder instead of the ripple 

carry adder then the area will be reduced. About 15% of the area can be reduced by 

implementing this method. The area of the processor is estimated by the number of logics 

used and number of flip flops used etc. Our analysis shows that this processor is more 

efficient than the other processors. 

Keywords—: MORA, Reconfigurable architecture, Memory segmentation, Wallace tree 

multiplier 

 

I. INTRODUCTION 

 In everyday life, multimedia is everything you hear or see. Eg. Sound in music, and graphics 

in pictures. In computing multimedia is the presentation of information by a computer system 

using text, sound, graphics. Different types of processors are used for multimedia 

applications. Processors are designed for real time compression and decompression of audio 

and video as well as the generation of computer graphics. Multimedia processing is now 

expected to be the driving force in the evolution of both microprocessors and DSP‘s. The 

introduction of audio and video was the beginning point of multimedia because it enabled 

audio and video, as well as text, figures, and tables, to be used in a digital form in a computer 

and be handled in the same manner. 

 

        The major crises in this world is the more power used in the applictions such as 

multimedia applications and many vlsi applications . Different types of processors are used 
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for the multimedia applications. We should choose the right processor for this kind of 

applications, for that we have to consider some feature of the processor like low power 

connsumption, small area requirement, high throughput, and small delay. To satisfy these 

features we can select any methods to develop the processor. Here going to design MORA 

architecture based processor. . The multimedia applications are more power consumption it 

causes more problems in the vlsi field. The power consumption can be reduced by 

implementing different types of processor configuration. The configuration of the processor 

can also make more effects in the area of the processor,delay of the processor and throughput 

of the process. So we should consider these feature before developing the processor. For 

education, the multimedia can be used as a source of information. Students can search 

encyclopedias, which provide facts on a variety of different topics for all subjects using 

multimedia presentations. Teachers can use multimedia presentations in the classes to make 

lessons more interesting by using animations to highlight or demonstrate important points. A 

multimedia presentation can also help students to read the text rather than trying to read a 

teacher‘s writing on the board. By using the MORA architecture we can make the processor 

more efficient. In the phone and other Medias uses this processor in the filtering section for 

the addition, substraction operations inside the processor. 

 

II. PROPOSED SYSTEM 

      MORA (multimedia oriented reconfigurable architecture) is used in the processor for low 

power consumption and reducing the area requirement. The processor provides 8-bit 

granularity using an 8-bit processing element (PE), control unit, and 256*8 data memory. 

This architecture is also equipped with handshaking control to enable multiple processor units 

to work together when implementing complex tasks that demand high parallel processing 

capability[7]. 

 

 

Fig.1 Block diagram of MORA 
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III. BLOCK DIAGRAMDESCRIPTION 

  

The block diagram consists: 

 Processing Element 

 Read/Write memory 

 Control unit. 

 The figure. 1 shows the block diagram of the MORA RC used to design the processor 

for multimedia applications. In this architecture it uses dual port memory for the design 

that is going to subdivided into read memory and write memory in the modified 

architecture. Each processor is provided with its own local data and instruction memory, 

which allows implementation of smaller, faster memory structures as well as easier 

separation and control over data and instructions.  The processor is mainly used in video 

and audio applications; these are mainly used in the filtering section of the processor. The 

processor has separate data and instruction memory and have extended data path. The 

processor is fully in asynchronous mode. The asynchronous mode which means it allows 

parallism, non-blocking, and which is not wait to complete any task. And which is not 

depended on the time. 

A. Processing Element 

      The Processing Element (PE) shown in figure.2 is the main computational unit of the RC. 

Its structure is inherently based on the data path unit. A significant improvement is the ability 

to implement a full range of signed and unsigned integer arithmetic operation, as well as 

provisions for logical, comparison and shifting operations [2].The arithmetic section of the 

PE performs 8-bit signed and unsigned addition, subtraction, multiplication operations, and 

supports accumulation mode for each. The processing element unit which has two 

multipliers, Wallace tree multiplier is used in this processor. Half adder and full adders are 

used for the Wallace tree multiplier operations. By using this area of the processor get 

reduced about 4%. The result of the processing element is passed to the memory unit and 

where which is stored according to our requirement.  

 

Fig.2 Processing Element 
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B. Memory Unit 

      MORA does not use a centralized RAM system. Instead each RC is provided with a 256 

× 8 bits data memory bank. This approach allows each RC to work independently and 

eliminates issues such as high power consumption, large bit-line capacitance, memory 

contention, and associated area/power/performance overhead of contention resolving logic, 

typically observed with shared memory architectures. The result is an optimized cell 

performance in terms of power consumption, area requirement, memory access time, and 

reduction in complexity of the interconnect switches. Dual-ported memory allows the 

simultaneous reading of two 8-bit operands and a single cycle output write back[7]. But in the 

case of segmented memory which has separate read and write cycle operations. The memory 

unit consists of two multiplexers and which are controlled by two external signals. The input 

of the memory may be the result of the processing element or from the reconfigurable cells. 

The output from the memory unit is passed through the sense amplifier to the processing 

element. Address decoders are present for write the instructions to the memory.  

 

Fig.3 Segmented Memory 

       Figure.3 shows the memory architecture after memory segmentation technique. After the 

memory segmentation technique, the address lines and the data lines are separated for read 

memory and write memory. The clock is separately given to the read memory and writes 

memory. By this the power consumption of the processor can be reduced than the processor 

having the dual port memory. After the memory segmentation technique the every segments 

have base address and offset address. Each segment has different offset address. And we can 

copy the contents in one segment to other segment by simply changing the offset address of 

the segments. By using the read/write enable signal we can perform read operation or write 

operation. During the write operation the read memory is in off condition and vice versa. If 

there is no operation in the processor means the output will be the impedance signal. 

C. Control Unit 

      Control unit is one of the main part of the processor. It consists of 16- word instruction 

memory a read only memory and address generators. Each instruction word consists of 8-bit 

addresses of operands A and B and the starting address for storing the output C. A 1-bit EXT 

field indicates whether the operands are to be fetched internally from data memory or from an 

external RC. Similarly, the EXT field for the output address determines if the result is stored 

internally or sent to another RC. The instruction word in the RC consists of a 4-bit NOPS 



 
International Journal of Emerging Trends in Engineering and Development              Issue 4, Vol.2 (March 2014)                                                                                                    

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                  ISSN 2249-6149 
 

R S. Publication (rspublication.com), rspublicationhouse@gmail.com Page 512 
 

field to indicate the number of times the instruction is to be executed[3]. This allows the RC 

to execute up to 256 instructions using only 16 memory locations, which is sufficient to 

overcome the execution versus reconfiguration tradeoff. When compared to architectures like 

AsAP, which use a 256- word instruction memory, the proposed RC works with 1/16th of the 

instruction memory size.  

IV. IMPLEMENTATION AND SIMULATION OUTPUT 

       The proposed processor was implemented by using the xilinx tool 13.2. By using the 

xilinx tool we can measure the area and power of the proposed processor. The output wave 

form of the proposed processor is given below. In the below figure 4.3 shows the simulation 

output of the processor having segmented memory (read memory and write memory are 

separate). Here the opcode signal is used to mention which operation is wanted to perform in 

the processor for egg: addition, subtraction, multiplication etc. The signal a and b which is 

used to give the binary inputs to perform the operation 

 

 
Fig.4 Simulation output of the processor 

       . And the result which is used to get the output from the processor. Reset (rst) is used to 

reset the processor, and the clk is used to give the clock signal. And the skip signal is used to 

change the operation. The ‗rw‘ (read/ write enable signal) is used to select whether we want 

to perform read operation or write operation. When we are performing the write operation 

means the read signal will be in off condition and vice versa. By this we can reduce the 

power consumption during the operation. 

TABLE 1 Input and Output of the Processor 

OPCODE a b OPERATION “r/w” RESULT 

01 000 001 Addition 0 No result 

10 001 000 Subtraction 1 001 

11 000 001 multiplication 0 No result 



 
International Journal of Emerging Trends in Engineering and Development              Issue 4, Vol.2 (March 2014)                                                                                                    

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                  ISSN 2249-6149 
 

R S. Publication (rspublication.com), rspublicationhouse@gmail.com Page 513 
 

The Table 1 shows how the operations carried out in the proposed processor. If we are giving 

the opcode 01 then the addition operations will take place. And the output will obtain when 

the rw pin is enabled.  

 

 

TABLE 2 Power report of the processor 

 

On Chip 

 
Power 

Clocks 

 

0.197 

Logic 

 

0.008 

Signal 

 

0.008 

IOs 

 

0.028 

Leakage 

 

0.055 

Total 

 

0.292 W 

 

 The power report of the proposed processor is shown in the Table 2. To optimize the 

power requirement of the processor by using the segmented memory for the operation. The 

total power consumption of the processor is 0.292W. The processor is fully in asynchronous 

operation mode. The above Table 3 shows the area report of the processor. To reduce the area 

of the processor, it used the half adder and full adder in the processing element for the 

Wallace tree multiplication. The performance of the processor is get increased about 15%. 

TABLE 3 Area report of the processor 

Logic Utilization Used 

Number of slice flip flops 16 

Number of 4 input LUTs 223 

Number of occupied slices 118 

Number of slices containing only related logic 118 

Number of slices containing unrelated logic 0 

Total number of  4 input LUTs 223 

Number used as logic 191 

Number used for dual port RAMs 32 

Number of bonded IOBs 39 

IOB Latches 1 

Number of BUFGMUXs 2 

Average Fan-out of Non-Clock Nets 3.56 
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V  CONCLUSION 

        This brief paper presented recent finding in the design and performance of a low 

complexity low cost reconfigurable processor to be a part of MORA. The processor is 

operating at its minimum operating power by using the segmented memory, separated read 

memory and write memory. By using the memory segmentation technique in this processor 

helps to reduce the power of the processor 40% than other processors used for multimedia 

applications. The area of the processor is reduced by using the half adder and full adder in 

Wallace tree multiplier instead of the ripple carry adder for the operation. By using this 

method we can reduce the area about 15% than other processor [6] which also helps to reduce 

the power consumption also. So we can conclude that the processor having the MORA 

architecture with segmented memory have more good features like low power consumption 

and reduced area for the processor. So we can use this processor for multimedia applications.  
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