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ABSTRACT 
Energy dissipation is the major impact in CMOS Technology. Leakage of energy has been dramatically increases in circuit because of 
modern multicore technology. The major concerns in Processor design is the performance, cost, size and power consumption. 
Power consumptions is the most important constraints in processor.  In this design power reduction is archived using levels of 
caches (i.e) Novel caches leakage energy saving schemes. This scheme for both single core and multi-core processor system. To 
avoid and reduce the leakage of energy in the processor using the method of ETA (Early Tag Access). This technique is designed 
which provides a way to achieve good power and speed performance. Simulation results have shown that the proposed design of 
ETA achieves 40% improvement in the Power-Delay-Product when compared to the existing design.The results show the simulation 
of the design. This design is synthesized using Xilinx ISE Design Suite 12.1 and simulated using Xilinx ISim simulator. 

 

KEYWORDS:ETA method, Cache re-access, Performance degradation, Replacement method.  
INTRODUCTION 

 

In the presently all computer systems represents the cache memory is the important part because it reduces 

the speed of the processor[5]. Because performance of the Processor relates to the cache size.  So increasing the 

cache size will lead to improve the performance of the processor. There are several techniques can be used to 

reduce the power dissipation of cache memory structures. ETA-Early Tag Access method is the one of the 

important techniques[6]used to improvement of speed and power consumptions. ETA has been designed to 

eliminate the unwanted data flow in the system. The important sources of power consumption are at application 

and program level of system, operating system level and architecture level. The majority of architecture level 

power consumption is due to memory sub-system which is because of the cache memory activities. Reduction in 

cache power consumption can be achieved by reducing miss rate, miss penalty, latency per access, and power 

consumption per access[7]. By improving the cache-hit performance, the system can reduce the effective cache 

access time and overall power consumption.  

 

Cache Memory Design: 

Cache memory receives requested address from the microprocessor. Then the controller looks for the tag 

cache address. Cache memory design shown in fig.1 &fig.2. It will be consider in two ways : cache hit and 

cache miss. If the address is present, the given data will form the location path by the data cache (i.e) cache hit 

otherwise it is called as cache miss. Mapped memory blocks in cache lines are determined by the mapping 

function. There are three types of mapping function Direct mapping is a single cache line for each memory 

block. Set-associative mapping is a set of cache lines for each memory block. Associate mapping  cache line can 

be used for any memory block. 
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Fig. 1: Cache Memory Design 

 

Cache controller consists of Tag cache, GMux, LRU. Finite State Machine (FSM): the FSMcontrols the 

read and write data signals for both cache and main memory they indicates which cache set is have the requested 

address by sending signals for (GMux) and for (LRU controller unit) if set associative was selected from the 

cache memory when the direct mapped  

In this Tag cache contains 19 tag bits, 1 valid bit, 1 dirty bit and 7 bits LRU (Least Recently Used)is the 

important concept of each data cache line, tag bits are used for holding the 19 tag bits (shown in fig 3)comes 

from the cache size controller unit of the address being accessed, the every valid bit indicates whether the cache 

line is valid or not and dirty bit is set when the cache line is written without updating the corresponding main 

memory line, when the machine restarts all valid and dirty bits are reset. General Mux (GMux) is  responsible 

for connecting the input and output data buses to and from cache sets relying on the signal which sent from  

FSM. LRU controller Unit  when set associative was selected the FSM sending the Read and write data signals 

for multi sets and the LRU controller unit will indicates which way is least recently used. 

 
Fig. 2: Cache design 
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Fig. 3: Block of Bit address storage system 

 

Early Tag Access: 

Early Tag Access [9] is used to determine the destination way of memory instruction. Level of caches can 

be consists of L1 and L2. Tag information of   L2 send to the L1 cache when the data is loaded from the cache 

of L2  (i.e) direct mapping. Therefore the energy efficiency will improve without degradation. Here prediction 

technique is used for complete the operation. It will check the tag and data arrays from the cache level. If the 

prediction is correct operation is complete, whether data access search the data, Mis-prediction lead to 

performance penalty. Another method is way –halting cache, it check the data array by matching process. These 

techniques have some cases that will increases the critical paths. 

In this paper, we propose a new cache technique, (i.e) ETA cache, to improve energy efficiency of L1 data 

caches. Cache controller receives the requested address from cache size. If compare the received index and tag 

with tag cache content then check whether the requested data is fetching or  not. If that requested data is fetched 

means, then no need main memory. Then the given data will directly processed to the processor. Else the cache 

memory should fetches, it from main memory using ETA method. 

 
Fig. 4: ETA block diagram 

 

This block diagram (fig 4) explains about the available address like as ripple carry adder, carry lookahead 

adder etc. In this adder uncorrected part of the design will estimate the carry from one bit to next by the 

controller unit and carry able addition unit.         

 

Simulation: 

A VHDL components of a pipelined MIPS processor is designed and combined with the VHDL 

components of this design, by using (Xilinx ISE Design Suite 12.1) all these components are connected together 

in order to compose the top level. In shown table 1 the processor management with sets of cache as one set is 

controlled by cache depends upon the size and location of cache lines [8].  

 
Table 1: Truth Table Of Cache Controller Unit 
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Result: 

Replacement method ETA with least recently used (LRU) algorithm is used. This technique states that we 

should replace the cache line that has not been accessed for the longest period. 

Fig 5&6 shows the simulation of the design using  when 64K byte size with 2 way set associative cache is 

chosen and the processor requested for read a location address (re = 1), while Miss occurs (hit0 & hit1 = 0) and 

(dirty0 & dirty1= 0) with (LRU = 1) so the cache controller is stalled the processor for (8 clock cycles) until 

storing the previous data line which has the same index value and reads the requested address from the main 

memory to the Way1 of cache memory. 

 

 
 

Fig. 5: Simulation results for 64k byte data cache 

 

 
Fig. 6: Simulation results for 64K byte cached data 

 
Table 2:Thermal Properties And Supply Power 

 

   Thermal properties 

 

Effective (c/w) 

 

Max Ambient ( c )  

Junction Temperature ( c ) 

                           37.0                         83.1                         26.9 

(a) 
   Supply Summary        Total   Dynamic Quiescent 

Source Voltage Current (A) Current ( A ) Current ( A ) 

Vccint   1.200   0.015   0.000    0.015 

Vccaux   2.500   0.012   0.000    0.012 

Vcco25   2.500   0.002   0.000    0.002 

(b) 
Supply Power (w) Total  Dynamic Quiescent 

         0.052  

     0.000 

           0.052 

(c) 
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On chip   Power ( W) Used   Available Utilization 

Clocks 0.000 2 --- --- 

Logic 0.000 1402 4896 28.6 

Signals 0.000 3475 --- --- 

IOs 0.000 24 158 15.2 

Leakage 0.052 

Total 0.052 

(d) 

 

The table 2(a)(b)(c)&(d) explains that the thermal properties and the supply power etc., they are measured 

the XPower Analysis of Xilinx software they are processor data power usages. Due to this tabulations we 

conclude that the power consumption of the system is 40%.  

 

Conclusion: 

Overall system performance will consider by the cache memory. So the cache memory performance has 

huge impact in system performance. The way to improve the cache memory performance is to improve the 

cache hit rate. This can be achieved by the help of replacement method of ETA. This paper has given an 

exhaustive survey of cache replacement system to improve the power of the system. Software assisted cache 

replacement strategies achieve the least cache miss rate as compare to hardware cache replacement strategies. 

Conversely intelligent compiler, operating system and cache controller communication is required by software 

assisted cache replacement strategies. The VHDL design of resizable cache memory has been implemented in 

this paper.  
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